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~ ENERGY. 

October 5, 2016 

VIA ELECTRONIC MAIL 

Marilyn Thomas PE 
Kentucky Department of Environmental Protection 
Dam Safety Division 
200 Fair Oaks Drive 
Frankfort, KY 40601 

BE: $ybmlttal of P[Opoaed Ash Bl81n Dam ModHlcatlons 
East Bend Station 
Boone County, Kentucky 
State ID KYDW 1215 

Dear Ms. Thomas: 

Geolpt T. Hamrlfk 
Senior Vice Pr8*lnl. 
Coal Cambuslbl Products 
4()() s. 11)11111 St., 
P.O. Box 1321, S1D6A 
Chada/le, NC 28202 

Phone 980-373-8113 
Emlli: Gsoipt.lllmrlttO~.c:om 

Enclosed, please find correspondence, a description of our plan for the modifications to the 
basin and dam, as well as engineered drawings related to these activities at the East Bend 
Station. These drawings have been prepared by Bums and McDonnell with the Permit Package 
and Stability analysis prepared by AMEC, with Burns and McDonnell acting as Duke Energy's 
Engineer of Record for this project. 

We appreciate the prompt attention that your office has given to this matter and look forward to 
continuing to work with you to complete the modifications to the East Bend basin embankment. 

Duke Energy looks forward to your review and approval of the attached permit package. If you 
have any questions, comments or need additional Information please contact Adam Deller 
Adam.Deller@duke-energy.com at 513-287-1239 or Jim Thorp Jim.Thoro@duke-eneray.corn 
at 317-838-1798. 

Respectfully submitted, 

rd:t.!.~ 
Senior Vice President 
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AMEC cc: 
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James Studer 
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September 29, 2016 

Adam Deller 
Midwest CCP Engineering 
Duke Energy 
139 E 4111 Street 
Cincinnati, OH 45202 

RE: East Bend Ash Basin Dam Construction PennH Modification Report 
Coal Combustion Reslduals Management Program 
Eaet Bend Station 
Boone County, Kentucky 

Dear Mr. Deller: 

amec 
foster 
wheeler 

Amee Foster Wheeler Environment & Infrastructure, Inc. (Amee Foster Wheeler) Is pleased to 
provide Duke Energy (Duke) with the attached East Bend Ash Basin Dam Construction Permit 
Modification Report documenting design modifications to the Ash Basin dike following 
excavation and removal of coal combustion residual (CCR) materials. The purpose of this 
Report Is to present the permit application with supporting design drawings and engineering 
calculations to support the repurposing of the Ash Basin as a lined retention basin for future 
use. The Report and supporting documents were prepared In accordance with the Kentucky 
Division of Water Dam Safety requirements and current engineering standards of practice. 

Please do not hesitate to contact Gil Haines, P.E., BCEE at (no) 421-3434 or 
gll.halnes@amecfw.com with any questions or comments you may have regarding this 
submittal. 

Sincerely, 

Amee Foster Wheeler Environment a Infrastructure, Inc. 

Basak Gulec-Dlncer, Ph.D., P.E. 
Senior Engineer 

Amee Foster Wheeler Environment & Infrastructure, Inc. 
1075 Big Shanty Road NW, Suite 100 
Kenneaaw, Georgia 30144 
Tel: (no) 421·3400 
Fax: (770) 421-3486 

Gii M. Haines, P.E., BCEE 
Associate Project Manager 
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1. INTRODUCTION 

This dam construction permit application is prepared in order to (i) present the proposed 
modifications to the East Bend Station (Station) Ash Basin, which will be repurposed as a 
retention basin foUowing excavation and removal of coal combustion residual (CCR) materials; 
and (ii) to obtain a dam construction pennit for the proposed retention basin. The Station is an 
active power station with the Ash Basin remaining operational, while converting to a dry CCR 
handling process. Once the CCR material is excavated, the Ash B8sin will be used as a 
retention basin as part of the site-wide water management strategy. This permit application 
presents the proposed Ash Basin structure modifications and demonstrates compliance of the 
proposed modifications with current regulatory requirements as well as current engineering 
standards of practice. This submittal includes: 

• a permit application form, 

• permit drawings prepared by Bums & McDonnell, 

• geological report, and 

• calculation packages. 

Stability related calculation packages were prepared by Amee Foster Wheeler Environment & 
Infrastructure, Inc. (Amee Foster Wheeler). Design drawings and hydrologic and hydraulic 
calculations package were prepared by Burns & McDonnell. 

1.1 Site Description 

The East Bend Station is located along the north bank of an eastward bend on the Ohio River in 
west-central Boone County, Kentucky. A location map for the site is presented in Attachment A 
of Appendix 1. The Station has an Ash Basin located next to the Ohio River approximately 150 
feet from the riverbank on the east side of the main plant and encompasses approximately 53 
acres on the 735 acre site. The Ash Basin was constructed in 1978, and the Station with the Ash 
Basin was in full commercial operation in 1981. 

1.2 Surface lmpoundment Description 

The Ash Basin was designed by Sargent & Lundy Engineers in early 1976 and construction 
began in 1978. The Station and Ash Basin were commissioned in 1980 and began full 
commercial operation in 1981. The Ash Basin encompasses a surface area of approximately 
53.4 acres. A topographic map and a location map are presented in Figures 1 and 2 of 
Appendix 1-Attachment A. 

The existing Ash Basin includes a divider dike comprised of CCR materials creating an upper 
level pool and lower level pool of free standing water. The upper level pool free standing water 
surface elevation is approximately 51 O feet while the lower pool free standing water surface 
elevation is approximately 494 feet as depicted from topographic mapping performed by ESP 
Associates P.A in 2014. The embankment is 4,200 feet long and 50 feet high, and has a crest 
width of 12 feet, 2 horizontal to 1 vertical (2H:1V) embankment slopes, and crest elevation of 
518 to 520 feet above mean sea level (MSL). 
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The embankment consists of a compacted, granular fill with a compacted clay core. The 
embankment is configured in a "U• shape with the main section parallel to the Ohio River and 
short sections on the east and west ends abutting natural soils on the north side. For more 
details of the site's subsurface geologic setting, refer to Attachment B. 

1.2.1 History and Operation of the Surface lmpoundment 

Our understanding of site history is as follows: 

• In 1974, Sargent & Lundy Engineers prepared a preconstruction geoteehnical report, 
"Preliminary Foundation lnvestigationsn, for the Station (Sargent & Lundy Engineers, 
1974). Several borings were drilled over the entire site of the proposed Station. Some of 
these borings were drilled at or near the area of the Ash Basin. 

• Construction drawings were prepared by Sargent & Lundy Engineers in 1976. 

• Construction of the embankment occurred in 1978 with commercial use in 1981. 

• The original construction included a 48-lnch-diameter, corrugated riser pipe and a 
36-inch-diameter outlet pipe. In 1991, a 40-inch-diameter riser was slip-lined into the 
48-inch riser structure. This new riser was connected to a 30-inch-diameter barrel that 
extends into the outlet pipe. 

• In 2014, Amee Foster Wheeler designed and constructed a new spillway to replace the 
existing principal spillway. A new 42-inch steel casing pipe and a 36-inch high density 
polyethylene (HOPE) carrier pipe were "jack and boredp through the Ash Basin 
embankment. The new drainage pipe system was installed to replace the existing 
spillway structure and outlet pipe; which was grouted in-place and taken out of service. 
The new 36-inch HOPE pipe was tennlnated approximately 25 feet above the Ash Basin 
bottom on the inside side slope of the Ash Basin with a headwall structure. The annular 
space was pressure grouted to seal around the carrier pipe. Construction of the new 
spillway was completed in April 2015. 

• In 2015, Amee Foster Wheeler completed the Phase 2 Reconstitution of Ash Pond 
Designs Report. The report included the review of existing data, additional field data and 
laboratory testing, and an updated analysis of the Ash Basin embankment (Amee Foster 
Wheeler, 2015). 

• In 2016, Amee Foster Wheeler completed the Closure Plan for the closure of the Ash 
Basin (Amee Foster Wheeler, 2016). 

Federal regulations were authorized for CCR surface impoundments and landfills when the U.S. 
Environmental Protection Agency (USEPA) published the CCR rules in the Federal Register on 
April 17, 2015. In order to comply with the CCR rules, a Closure Plan was prepared for the Ash 
Basin by Amee Foster Wheeler in June 2016 (Amee Foster Wheeler, 2016). In this Closure 
Plan, closure by removal approach was selected for the Ash Basin. 

Closure activities include: 

• Dewatering of the free water and pore water. The Ash Basin water will be pumped down 
to prepare for CCR excavation to improve CCR handling and hauling to an on-site 
landfill. 

4 

EXHIBIT2 
Page 7 of247 



Amee Foster Wheeler Envtrorvnent & Infrastructure, Inc. September 28, 2016 
Duke Energy Coal Combustion Reslduale Management Program 
East Bend Ash Basin Dam Construction Modification Permit Report 

• CCR materials will be excavated based on the bottom of CCR Grading Plan, available 
geologic information, including borings logs and geologic cross sections, and visual 
confirmation. 

• Excavated CCR materials will be transferred and placed Into an onsite Special Waste 
Landfill. 

• ~h Basin will be repurposed as a retention basin. 

In order to use the existing Ash Basin as a retention basin, existing grades will be modified as 
proposed in this permit application and an intermediate dike constructed. 

1.2.2 Sources of Discharges Into the Surface lmpoundment 

CCR materials are discharged into the western reaches of the Ash Basin via sluice pipelines. 
The sluicing system includes multiple pipelines and a series of pumps and manifold systems. 
The sluiced material includes bottom ash and other CCR material generated at the Station. 

Other influent streams from the Station during normal operating conditions include landfdl 
leachate, sanitary wastewater, cooling tower and boiler blow down, boiler coal pile runoff, 
stormwater runoff, fire protection water and other minor water sources. General information on 
process flows is presented as part of the hydrologlc and hydraulic calculations by Bums and 
McDonnell (Appendix 1-Attachment C, Table 2). 

2. PROPOSED RETENTION BASIN 

2.1 Design Considerations 

The existing Ash Basin will be repurposed as a retention basin to provide site water storage and 
treatment necessary for the larger site-wide water management strategy. Following the 
permitting and approval by Kentucky Department for Environmental Protection (KOEP), the 
former Ash Basin will be regraded to the proposed design grades and an intermediate dike 
constructed. The new retention basin will consist of West and East Basins separated by the 
intermediate dike. The proposed retention basin will be lined with a composite liner system 
including a geosynthetic clay liner (GCL) and an HOPE double-sided textured geomembrane. 
The design drawings for the proposed retention basin prepared by Bums and McDonnell are 
presented in Appendix 1 Attachment A. 

2.2 Area of Modifications 

The areas of modification are presented in the foHowing sections. 

2.2.1 Grading Modifications 

Following the excavation of CCR materials: 

• The dam crest will be lowered approximately 14 ft (from the existing crest elevation of 
518 feet MSL to 520 feet MSL). This will result In a new crest elevation at 505 feet MSL. 
The proposed grading contours by Bums and McDonnell are shown in Appendix 1 
Attachment A. 
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• Existing 2H:1V slopes ofthe embankments will be reduced to 3H:1V. 

• An intermediate dike wiU be installed to create two interconnected basin units (East and 
West Basins). This intermediate dike will be oriented north to south with a 30-ft crest 
width and approximately 3H:1V side slopes. It will separate the basin into the West 
Retention Basin (referred to as Retention Basin 1 in the stability analysis calculations) 
and East Retention Basin (referred to as Retention Basin 2 in the stability analysis 
calculations). The intermediate dike will be constructed using the excavated dike 
materials generated from the lowering of the main dike crest. 

2.2.2 Proposed Liner System 

Because the existing Ash Basin does not include a low permeable liner system, the following 
liner system will be constructed (from bottom to top) following CCP removal and subgrade 
preparation: 

• Compacted subgrade; 
• Geosynthetic Clay Liner (GCL); 
• 60-mll double-sided textured HOPE geomembrane; 
• 16 oz. non-woven geotextile; 
• Granular cover material (12-in. thick); and 
• Riprap (15-in. thick). 

Liner system will be constructed·to line the East and West Basin and on maximum 3H:1V side 
slopes. See Appendix 1 Attachment A for proposed liner system vertical and horizontal extents 
by Bums and McDonnell. 

Due to the minimal slopes of the proposed basin floor, the side slopes were considered the 
critical areas of interest in terms of veneer stability. As such, calculations were limited to the side 
slopes of the embankments. 

2.3 Engineering Evaluations and Analys88 

The engineering evaluation and analyses performed as part of this permit application include 
hydrology and hydraulic analysis, retention basin stability analysis, and liner veneer stability 
analysis. Findings of these analyses are summarized below. 

2.3.1 Hydrologlc and Hydraulic Analyala 

The objective of the hydrologic and hydraulic calculations are to support design through storm 
routing of flows for the retention basin using the Hydrologic Modeling System (HEC-HMS) v4.0 
developed by US Army Corps of Engineers. Hydrologic and hydraulic calculation package is 
presented in Attachment C. 

According to the hydrologlc and hydraulic calculation package by Bums and McDonnell the 
East Bend retention basin is described as a Class (B) moderate hazard structure. As defined 
by the KOEP Division of Water Engineering Memorandum No. 5, Class (B) moderate hazard 
structure is a structure whose failure could cause major damage to a property or project, but 
loss of life is very unlikely. According to Engineering Memorandum No.5, Class (8) structures 
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are generaUy located in predominantly rural agricultural areas where failure may damage 
isolated homes, main highways or major railroads, or cause interruption of uses or service of 
relatively important public utilities. However, it should also be noted that there are no such 
structures on the banks of the Ohio River. Using the design rainfall depth equation for a Class 
B structure provided in Engineering Memorandum No.5, a 6-hr design storm depth of 13. 7 
inches was calculated using the 100-year, 6-hr rainfall. This 6-hr design storm was distributed 
using the dimensionless design storm di8'fibution from Natural Resou~s Conservation 
Service (NRCS) Technical Release 60 (TR-60) (Natural Resources Conservation Service, 
2005). 

Burns and McDonnell analyzed the proposed retention basin as East and West Basins 
separated by the intermediate dike. A 20-ft long broad-crested spillway with crest elevation of 
497.6 feet MSL discharges from the West Basin to the East Basin. There is also an emergency 
spillway on the intermediate dike at invert elevation 503 feet MSL as shown in the Design 
Drawings in Appendix 1 Attachment A. The primary spillway that discharges to the Ohio River is 
at the East Basin at elevation 494 feet MSL. The emergency spillway that discharges to the 
Ohio River is on the East Basin berm and at elevation 503 feet MSL. The top of dam for the 
proposed retention basin (West and East Basins) is at elevation 505 feet MSL. 

The drainage areas presented in Figure 1 of Attachment C were measured using recent 
topographic maps and prepared by Burns and McDonnell. Weighted SCS Curve Numbers and 
lag times were calculated following NRCS TR-55 (Natural Resources Conservation Service, 
1986). An elevation table was developed using the proposed future grades of the East and West 
Basins. HEC-HMS was used for the hydrologic and hydraulic analysis. Process flows, as 
compiled in Table 2 of Attachment C, were included in the HEC-HMS model. 

The peak IDF flow for the combined (East and West Basin) inflow and discharge are calculated 
to be 724.1 cfs and 54.4 cfs, respectively. Normal pool elevations for the East and West Basins 
are 495.6 feet MSL and 498.0 feet MSL, respectively. The overall peak pool elevation is 500.9 
feet MSL which allows 4.1 feet of freeboard. 

2.3.2 Slope Stablllty Analysis 

The objective of this calculation is to evaluate the static and pseudo-static stability of the 
retention basin with the proposed modifications. Slope stability calculation package is presented 
in Appendix 1 Attachment D. 

Two critical cross sections were analyzed and include both a critical section through the eastern 
slope of the dike and a critical section through the proposed divider dike. The critical section 
locations were selected based upon the dike geometries and underlying material properties that 
resulted in lower factors of safety. The selected geotechnical and shear strength properties were 
obtained from the previous Phase 2 Reconstitution of Ash Pond Designs Report (Amee Foster 
Wheeler, 2015). 

The stability factors of safety for the critical cross sections were analyzed using limit equilibrium 
procedures and Morgenstern-Price's method-of-slices, as implemented in the computer 
program SLOPEIW (August 2015 Release) by GEO-SLOPE International. Critical failure 
surfaces were modeled as wedge (translational) failures, deep circular failures, and shallow 
circular failures. For each analysis case, the lowest factor of safety of the critical failure 
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surfaces governs as required by the limit equilibrium method. In addition, four loading conditions 
were analyzed: 

• long-term steady seepage, 

• rapid drawdown, 

• earthquake loading, and 

• end of construction conditions. 

The phreatic surface conditions at the site were modeled based upon available groundwater 
information that was developed in the Conceptual Site Model (CSM) report (M.S. Belgin & 
Associates, 2015). For the rapid drawdown condition, the Ohio River was modeled according to 
the 100-yr flood elevation of 481 feet MSL. 

The proposed design modifications to the existing Ash Basin were shown to result in acceptable 
factors of safety at the critical cross sections. The proposed dike geometries were shown to 
have acceptable stability factors of safety under the loading conditions analyzed. These results 
were based on the available design information, regulatory requirements, material properties, 
groundwater levels, and seismic data at the time of this report. 

2.3.3 Liner Veneer Stablllty Analysla 

The objective of this calculation is to evaluate the static and seismic (pseudo-static method) 
retention basin proposed liner system veneer stability. Veneer stability during construction is 
also evaluated. The composite liner system (refer to as the liner system) will be constructed on 
3H:1V slopes at the retention basin. Since the specific materials to be used in liner system 
construction are not known, minimum interface friction angles that satisfy the minimum factors 
of safety are back-calculated. Veneer stability was evaluated using Matasovic (1991). Liner 
veneer stability calculation package is presented In Appendix 1 - Attachment E. 

The minimum required interface friction angle is 28.8 degrees for the static condition. The . 
minimum required interface friction angle for the seismic conditions (based on an acceptable 
deformation of 1 foot) is 27 .2 degrees. Therefore, the controlling minimum interface friction 
angle for the East Bend retention basin is reported as 28.8 degrees. Prior to liner system 
construction, interface friction testing should be performed on the liner system materials to 
demonstrate that a minimum interface friction angle of 28.8 degrees is achieved. 

Veneer stability under construction load is also evaluated assuming that the construction 
equipment will be operating on the liner system side slopes. Veneer stability during construction 
was evafuated for two conditions: for 2.25-foot thick protective cover (top of riprap), and 1-foot 
thick protective cover (top of granular cover material). The factor of safety against sliding under 
the dozer track was calculated using Thiel and Narejo (2005). The factor of safety was 
calculated for a minimum interface friction angle of 28.8 degrees. 

Calculated factors of safety for construction loading are 1.2 and 1.0 for 2.25-ft thick protective 
cover and 1-ft thick protective cover, respectively. Calculated factors of safety are acceptable 
since the Thiel and Narajo method adds extra 30 percent loading to the driving force calculation 
to account for inertial force. There is no tension in the geosynthetic components of the liner 
system due to construction loading with the assumed construction equipment. 
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3. CONSTRUCTION SEQUENCE 

The repurposing and new retention basin construction will be completed in two phases. The 
sequencing and phasing plans are described in further detail below. 

Phase 1-Weat Basin Repurpoaing (13.6 acres) 

Phase 1 will consist of removing CCR material from the west side of the existing Ash Basin. 
During the CCR removal a sheet pile wall will be constructed to separate the west and east 
basins with a top elevation of 500 feet MSL. A peninsula will be constructed on the south side of 
the pond so that the sheet pile wall will not penetrate the core of the existing dike. Once the 
sheet pile wall is in place, existing water in the west side will be pumped into the east side and 
remaining CCR material will be removed from the west side of the pond. An lntennediate dike 
will then be constructed in the cleaned portion of the new west basin to permanently separate 
the two new basins. The west side dike will also be lowered In this phase from the existing 
elevation of 520 feet MSL to a new top of dike elevation of 505 feet MSL. Material from this 
excavation will then be used to modify the existing side slopes Inside the new basin from the 
current 2H:1V slope to a more gradual 3H:1V slope. An outfall structure with an emergency 
spillway will be constructed in this intermediate dike to allow the West Basin to flow into the East 
Basin and not overtop the new dike. Once all CCR material has been removed, the pond bottom 
will also be regraded to aid in the installation of the new basin lining system. The new basin liner 
will consist of a GCL liner below a 60-mil textured HOPE liner. The HOPE liner will be protected 
with a geotextile fabric and a 12-inch granular layer. The side slopes of the new basin will have 
an additional layer of riprap to protect the slopes from erosion. Any storm water that will 
accumulate in the West Basin will be pumped over the temporary divider dike into the existing 
east side of the Ash Basin, where the current outfall is located. 

Phase 2 - East Basin Repurpoalng (22.9 acres) 

Phase 2 will repurpose the east side of the basin similar to the west side, with one minor 
difference. Since the intermediate dike will already be installed there is no need to install sheet 
pile wall for this phase. The east side will be dewatered and pumped into the West Basin. The 
West Basin water levels will be kept much lower in order to prevent flows from entering the 
newly installed concrete weir structure connecting the two basins. The CCR will be removed, 
pond bottom regraded, dike lowered to 505 feet MSL and side slopes adjusted to 3H:1V slopes 
similar to the West Basin. The outfall from the basin is located on the east side, so as the East 
Basin is being repurposed a pumping system will be installed in the West Basin to pump water 
from the West Basin to the existing outfall. The existing emergency overflow will be modified to 
accommodate the lower dike elevation. 

9 

EXHIBIT2 
Page 12 of247 



Amee Foster Wheeler Environment & Infrastructure, Inc. Septenlber28,2016 
Duke Energy Coal Combustion Reslduala Management Program 
East Bend Ash Basin Dam Construction Modification Permit Report 

4. REFERENCED DOCUMENTS 

Amee Foster Wheeler, aPhase 2 Reconstitution of Ash Pond Designs, Final Report Submittal, 
East Bend Station," July 6, 2015. 

Amee Foster Wheeler, ·Duke Energy Ash Basin Closure Plan, East Bend Station, Rev A" June 
30, 2016. 

GEO-SLOPE International Ltd., "Stabilify Modeling with SLOPEIW', August 2015 Release. 

Kentucky Department for Environmental Protection, Division of Water, aEngineering 
Memorandum No. 5, June 1999. 

Matasovic, N., aSelection of Method for Seismic Slope Stability Analysis", Proceedings: Second 
International Conference on Recent Advances in Geotechnical Earthquake Engineering 
and Soil Dynamics, March 11-15, 1991, St. Louis, MO, Paper No. 7.20. 

M.S. Belgin & Associates, aconceptual Site Model (CSM), East Bend Station, Draft," March 29, 
2016. 

Natural Resources Conservation Service, aUrban Hydrology for Small Watersheds", TR-55, 
USDA, Conservation Engineering Division, June 1986. 

Natural Resources Conservation Service, "Earth Dams and Reservoirs", TR-60, USDA, 
Conservation Engineering Division, July 2005. 

Sargent & Lundy Engineers, •preliminary Foundation Investigations", September 20, 1974. 

Thiel, R. and Narejo, D., •Lamination Strength Requirements for Geonet Drainage 
Geocomposttes•, Proceedings of the Geo-Frontiers 2005, Austin, Texas, January 24-26, 
2005. 

US Army Corps of Engineers, "Hydrologic Modeling System HEC-HMS", Version 4.0, 
Hydrologic Engineering Center, 2013. 

10 

EXHIBIT2 
Page 13 of 247 



Amee Foster Wheeler Environment & Infrastructure, Inc. 
Duke Energy Coal Combustion Reslduals Management Program 
East Bend Ash Basin Dam Construction Modification Pennlt Report 

September28, 2016 

APPENDICES 

EXHIBIT2 
Page 14 of247 



Amee: Foster Wheeler Environment & Infrastructure, Inc. 
Duke Energy Coal Combustion Reslduals Management Program 
East Bend Ash Basin Dam Construction Modification Permit Report 

September 28, 2016 

Appendix 1 Dam Construction Permit Application 

EXHIBITl 
Page 15 ofl47 



Commoawealtb or Kclltucky . 
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET 

DIVISION OF WATER 
14ReillyRd 

Frankfort, Ky 40601 
DAM CONSTRUCTION PERMIT APPLICATION DAT A SHEET 

Date: 9/28/2016 

The following is a general description of lhe design, including the various factors involved, the 
general plans, sections and specifications. Included in the drawings are vicinity maps and curves 
showing the hydraulic capacities. Items not pertinent to this project are deleted. 

LOCATION AND PURPOSE: 

1. COIDlty Boone 

2· Stream Off-Stream, Ohio River 

3. Latitude 38degrees 54mlnules 07aec:onds Longitude -84degraes 50mlnutes 28seconda 

4. Purpose Modifying, litlng, and ntpurposlng exCllYlltad aah basin to provide atormwater ntlentlon and aedlment control. 

S. Topographic Map (7 ~ Quadrangle) Name (Attach Copy) 
Rising Sun KY-IN (Attachment A, Figure 1) 

SUMMARY OF DESIGN: 
I. Drainage Area 

2. Storage Capacity 

3. Maximum Height Of Dam 

4. Spillway Capacity 

S. Top Of Dam Elevation 

6. Normal Water Surfilce 

7. Maximum Water Surface 

8. Minimum Water Surface 

9. Freeboard Above Maximum Water 

10. Power Capacity 

11. Gen"'81 Plans and Sections 

DESIGN DATA: 
1. Geological &port, Author and Data 

2. Loa Of Test Pits and Drill Holes 

Acres 0.4081 
~~~~~~~~ 

261.2 Sq.Miles 
Sediment 459; Normal PoOI: 844 Maximum Wat.r Surface: 1122 Acre Feet 

44 ~~~~~~~~~~~~~~~Feet 
_Prlnclp __ 11 s_..-i-:_._M_.20_Emergonqo __ •_pdwor __ •_:zr_o_-__ w•_s.nc. __ C.F.S. 

505.0' to 515' ~~--~-~~~--~~~~Feet,MSL 
498.0 West Basin; 495.6 East Basin Feet, MSL 

500.93' Feet, MSL 

_4_94_.oo_· C_Eas_t e_a_s1n_P11_n_ci_pa1_SpU_1way __ 1_nv_ert_) ___ Feet, MSL 

~4_.1 ____________ ~Fcct 

NIA -~---~~-~~~~-~~Feet 
See Attachment A1.411qc1a 1 con) Burns and McDonnell 

See Attachment B(Auacli copy) Amee Foster Wheeler 
See Attachment B (Attach copy) Amee Foster Wheeler 

3. Hydraulic Data, Capacities and requirements See Attachment C by Burns and McDonnell 

and by whom established 

a. Storage (Irrigation, Flood Etc.) Attachment C, Table 3 

b. Spillway 
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Commonwealth Of Kentucky 
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET 

DIVISION OF WATER 
14RelllyRd 

Frankfort, Ky 40601 
DAM CONSTRUCilON PERMIT APPLICATION DATA SHEET 

c. Outlet _N_IA ______________ _ 

d. Diversion NIA 

e. Arca-Storage Capacity Curves For Various Attachment C; Figure 4 
El~tions Of Water Surfkcc 

4. Hydrologic Data 

a. Hydrographs 

b. Maximum Recorded Runoff 

c. Maximum Anticipated 

d. Dischruges (100 Yr .. Etc.) 

e. Design Values & Method 

S. Right OfWaylnformation 

RESERVOIR: 

Attachment C; Inflow: Figure 3 Outflow: Figure 7 

No historic flood level because basin did not cross a stream. 

Runoff at IDF: 54.4 cfs 
IDF: 54.4 cfs 

Attachment C Section 1.0 

Entire dam on Duke Energy Property 

1. General Dimensions: 
Existing basin is rectangle 3,400' x 650' divided into two 
rectangular basins: East 1,850' x 650' and West 1,300' x 650'. 

2. Existing Structures: 
Inlet structures throughout; East Basin primary and emergency 
spillways. 

3. Proposed Structures: Reduce height of existing dike to elevation 505 feet MSL. Construct 
intermediate dike dividing existing basin into East and West basins. 
Construct concrete weir spillway and emergency spillway on proposed 
intermediate dike connecting West Basin to East Basin. 

4. Nature Ofl.and Flooded and Clearing Required: 

Repurposlng of existing basin placed in the Ohio River Floodplain. No 
additional land encroachment nor clearing required. 

S. HDuse Elevations and Distance From Structure OR Proposed Site 

No addltlonal Impact. 

6. Relocations Required (RaUroad, Hqzliwoy, Telephone, Power, PipdiM, Etc.) 

No additional Impact. 

1. Geology 

2 
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Comaoawealdl Of Keatucq. 
NAnJRAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET 

DIVISION OF WATER 
14RelllyRd 

Frukrort, Ky 40601 
DAM CONSTRUCTION PERMIT APPUCATION DATA SHEET 

a. General Formations Willclonlln gllldll oulw8lh (Qwo) and 8'lvlum (Qal) solla oflhe Wklconlln and younger 111acte11on 
perlodl (Alladunanl B; Section 2) 

b. Factors Relating To Reservoir Losses No losses; modified basins will be lined. 

c. Contributing Springs 
No contribution to reservoir; diverted below liner. 

d. Deleterious Mineral and Salt Deposits N/ A 

DAM SITE: 

1. Geological Features, Fonnations: 

Existing basin located within the Ohio River Riparian Zone on the East Bend 
Lowland (Attachment 8; Section 2). 

2. Nature Of Stream Bed and Abutments: 
Existing basin did not cross a stream, but was located within the transition zone of the Ohio 
River riparian zone abutlng the upland zone paralell to river flow on the northern bank. 

3. Interpretation ofTest Pits and Drill Holes: 

Attachment B; Section 2.2 

4. Percolation Tests, GTound Water: 

No percolation tests performed. Groundwater level consistent with river level. 

DAM: 

I. Features Governing Design: 

Topography, location of plant, Ohio River, and modification of existing basin 

2. Water Surface ElCYation, Storage Capacities, Freeboard, Etc.: 

See Summary of Design 

3. Grouting Requirements: 

Modified structure will be lined ellminatlng·dike seepage source. 

SPD.,LWAY: 

l. Requimrunts: 

Pass design storm without overtopplng dam. The modeled design storm is 13.7" 
in 6 hours. 

2. a. Factors Gaw.ming Design and Location: 
Storage Capacity 

b. Maximum Spillway Velocity -'1=211/a=--------

3. Type: Primary Spillway: concrete headwall w/ 36" diameter HOPE Pipe 
Emergency Spillway: 25-ft wide by 2' deep concrete channel with 10H:1V sideslopes 

3 

EXHIBIT2 
Page 18 of 247 



Commoo\\'callh Of Kentucky 
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET 

DIVISION OF \\'ATER 
14 Reilly Rd 

Frankfort, Ky 40601 
DAM CONSTRUCTION PERMIT APPLICATION DATA SHEET 

a. Controlled Or Unctmtrolled _U_n_co_n_tro_lle_d _____ _ 

b. Lining 
Prlnclpal: HOPE Pipe, Emergency; Concn1111 

c. Dimension See#3 above 

d. Ele\'ation 

4. Gates, Gale Structure 

u. Dimensions N/A 

b. Operation 
N/A 

5. Stilling Basin 

n. General Description 
N/A 

NIA 
b. Dimen~ions 

6. Approaches NIA 

WI' Certify T/iat The Above Statements Are Tr11e And Correct. 

Engineer 

2- 6'11 ("" 
PE Number 

Seat 

4 
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Amee Foster Wheeler Environment & Infrastructure, Inc. 
Duke Energy Coal Combustion Residuals Management Program 
East Bend Ash Basin Dam Construction Modification Permit Report 

September28,2016 

Attachment A 

Topographic Map 

Location Map 

Design Drawings 
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EAST BEND STATION 
BOONE COUNTY, KENTUCKY 
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Amee Foster Wheeler Environment & Infrastructure, Inc. 
Duke Energy Coal Combustion Reslduals Management Program 
East Bend Ash Basin Dam Construction Permit Modification Report 
Geological Report 

1 Overview 

September 16, 2016 

This report summarizes geological conditions and site subsurface explorations for use in the 
East Bend Ash Basin Dam Construction Permit Application project for the Duke Energy (Duke) 
East Bend Station (Station), located near Rabbit Hash in Boone County, Kentucky. 

This report covers the Ash Pond Dam (State ID KYDW ID 1215) herein referred to as the Ash 
Basin or future retention basin. The Station is located along the north bank of an eastward bend 
on the Ohio River in west-central Boone County. Site location map is presented in Figure 1. The 
Ash Basin dike was designed in the mid-1970s by Sargent & Lundy Engineers. Construction 
commenced on the impoundment in 1978 and the Station began commercial operation in 1981. 

The Ash Basin dike is a compacted, granular fill embankment with a compacted clay core. The 
Ash Basin dike is configured in a "U" shape with the main section parallel to the river and short 
sections on the east and west ends abutting natural soils on the north side. Coal Combustion 
Residual (CCR) materials has historically been deposited within the Ash Basin by hydraulic 
sluicing operation. A Closure Plan for the Ash Basin was prepared by Amee Foster Wheeler 
Environment &Infrastructure, Inc. (Amee Foster Wheeler) in 2016. According to this Closure 
Plan, the Ash Basin will be closed by removal. The closure approach involves the excavation of 
CCR materials from the Ash Basin and transferal and placement into the onsite West Special 
Waste Landfill. According to Duke's plans, following the removal of the CCR materials, the Ash 
Basin will be repurposed as a retention basin to provide site water storage and treatment as part 
of a larger site-wide water management strategy. 

2 Geologic Setting 

The Station is adjacent to the Ohio River. This area is part of the Outer Bluegrass 
physiographic region of the state, which is characterized by rolling hills and valleys caused by 
the weathering of relatively thick-bedded limestone that has been pushed up along the crest of 
the Cincinnati Arch. The bedrock of this region is generally composed of limestones and shales 
from the Ordovician Period (510 to 440 million years ago), with the overburden soil deposition 
occurring during the Tertiary (66 to 2.6 million years ago), and Quaternary Periods (2.6 million 
years ago to present). The soils are primarily the results of glacial deposition and the ensuing 
erosion and sedimentation of alluvial soils from the Ohio River, during the Pleistocene and 
Holocene Series. 

According to published geologic information, the Ash Basin is constructed on both Wisconsin 
glacial outwash (Qwo) and alluvium (Qal) soils of the Wisconsin and younger glaciation periods. 
The Ash Basin dike appears to be built primarily upon the alluvium soils. Qal, deposited by the 
Ohio River. These soils are characterized as sandy silts and silty sands and contain scattered 
pebbles and cobbles. They were deposited on an erosional surface cut on glacial outwash and 
on outwash terraces below the highest Wisconsin terrace level. The north side of the Ash Basin 
is constructed upon the glacial outwash soils, which consist of glacially deposited gravel, sand, 
silt, and clay and is commonly overlain by 5 to 20 feet of sand and sandy silt. Gravels in these 
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September 16, 2016 

soils can include limestone, siltstone, quartz, chert, granite, gneiss, schist, coal and fine-grained 
igneous and metamorphic rocks, with the largest fragments about 4 inches across. The 
underlying rock formation is reported to be approximately 178 feet from the natural ground 
surface, as determined by boring B-3 drilled during the original geotechnical investigation in 
1974. 

2.1 Subsurface Investigations 

The available geotechnical investigations and information for the Ash Basin dike are 
summarized as follows: 

• In 1974, a preconstruction geotechnical report, "Preliminary Foundation Investigations", 
was prepared by Sargent & Lundy Engineers in 1974 for the East Bend Station. Several 
borings were drilled over the entire site of the proposed Station. Some of these borings 
were drilled at or near the area of the Ash Basin and presented in Appendix A 

• In March 2015, Amee Foster Wheeler completed the "Phase 2 Reconstitution of Ash 
Pond Designs Report" (referred to as Phase 2 Report hereafter) which included the 
review of existing data, gathering of additional field data and laboratory testing, and 
updated the analysis of the Ash Basin embankment. This report primarily focused on 
analysis and obtaining supplemental data to evaluate the Ash Basin dike. Amee Foster 
Wheeler performed series of soil test borings, cone penetration testing (CPT) soundings, 
and laboratory testing . Boring logs from this subsurface investigation are presented in 
Appendix B. 

• Phase 2 Report recommended additional field site characterization work in support of 
Ash Basin closure options evaluations. In February 2016, Amee Foster Wheeler 
commenced subsurface exploration which was completed in March 2016. The additional 
field investigation for data gathering included borings and CPT sounding along the north 
side of the Ash Basin and the interior of the Ash Basin at accessible locations. Boring 
logs from this event are presented in Appendix C. 

The stratigraphies encountered at each subsurface investigation are included on the logs of the 
explorations. On-site materials are discussed in the following section. 

2.2 On-Site Materials 

2.2.1 Granular Shell - Dike 

The Ash Basin embankment contains a granular shell material on the downstream and 
upstream slopes as identified in previous design documents. According to the previous boring 
logs and laboratory data presented in Phase 2 Report, this region consists of predominantly 
sandy soils with varying amounts of silt, clay, and gravel. Unified Soil Classification System 
(USCS) symbols of SM (silty sand) and SC-SM (silty clayey sand) were identified through 
laboratory testing. Based on review of the site geology and boring logs, it is likely that this 
material was sourced from the sandy alluvium deposits at the site. 
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2.2.2 Clay Core - Dike 

A clay core regions is present between the granular shell of the embankment as identified in 
previous design documents. The clay core was also engineered to extend along the base of the 
impoundment into the upstream areas of the pond. According to the boring logs and laboratory 
data presented in Phase 2 Report, this region consists of predominantly clayey soils with 
varying amounts of sand, silt, and gravel. The uses classifications of CL (lean clay), SC 
(clayey sand), and CL-ML (sandy silty clay) were confirmed thro~gh laboratory testing. Base~ 
on review of the site geology and boring logs, it is likely that this material was sourced from the 
clayey alluvium deposits at the site. 

2.2.3 Clayey Alluvium 

The natural materials beneath the granular shell and clay core regions are alluvial in nature and 
were discovered to be predominantly clayey or sandy. The clayey alluvial soils were typically 
found to exist in a layer immediately underneath the embankments and were of varying 
thicknesses. According to the boring logs and laboratory data, this region consists of 
predominantly clayey soils with varying amounts of sand. A USCS classification of CL (lean 
clay) was identified through laboratory testing performed for Phase 2 investigation. Borings 
drilled during the February 2016 investigation did not show a continuous clayey alluvium layer 
within the Ash Basin area. This region often appears as lenses inside the sandy alluvium. 

2.2.4 Sandy Alluvium 1 

In addition to the clayey alluvial soils, there are also regions of sandy alluvial soils. The sandy 
alluvial soils were typically found to exist in layers immediately underneath the clayey alluvium 
and were of varying thicknesses. In Phase 2 Report, the sandy alluvium soils were divided into 
"sandy alluvium 1" and "sandy alluvium 2." This division was based on the Standard Penetration 
test (SPT) values, with all "sandy alluvium 1" soils having SPTs greater than 4, and all "sandy 
alluvium 2" soils having SPTs between O and 4. According to the boring logs and laboratory 
data, this region consists of predominantly sandy soils with varying amounts of silt, clay, and 
gravel. A uses classification of SM (silty sand) was predominant in this layer, although one 
sample tested as SC (clayey sand) as presented in Phase 2 Report. 

February 2016 subsurface exploration supported the findings of Phase 2 Report. Sandy 
alluvium 1 (sandy soils with silt, clay and gravel with SPT values higher than 5) was 
predominantly encountered within the Ash Basin area. 

2.2.5 Sandy Alluvium 2 

The "sandy alluvium 2" layer is defined as having SPT values between O and 4. This region 
often appears as a lens inside the Sandy Alluvium 1. According to the boring logs and 
laboratory data of Phase 2 report, this region consists of both sandy and fine-grained soils, but 
all samples were determined to have a significant amount of sand content. uses classification 
of ML (sandy silt), CL (sandy lean clay), and SC (clayey sand) were determined through 
laboratory testing as presented in Phase 2 Report. 
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Clayey alluvium and sandy alluvium with SPT values lower than 5 were observed as pockets 
within the sandy alluvium layer during the February 2016 subsurface exploration. 

2.2.6 CCR Material 

During Phase 2 field exploration, a layer of bottom ash and/or other CCR materials were 
encountered during drilling operations on the upstream slope of the embankment. This material 
was not sampled using SPT or Shelby Tubes; however, it was examined and classified from 
auger cuttings. During the field exploration the bottom ash was estimated by the rig geologist to 
be sandy and more permeable than the other embankment and alluvial materials. 

During the time of retention basin construction, CCR materials will not exist within the Ash Basin 
area. 

2.2. 7 Groundwater 

A Conceptual Site Model (CSM) was prepared by M.S. Belgin & Associates in March 2016 to 
summaries groundwater investigations at the Station. Based on this CSM, groundwater levels 
ranged from 454 ft to 466 ft MSL. Under normal Ohio River water levels, the groundwater 
surface maps consistently show a river elevation of around 455 ft. MSL with an increase in the 
phreatic surface to around 458-460 ft. MSL to the north of the existing Ash Basin. 
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'iii 
.JG 

• 
WOii 

• 
W6 R· 

.3 

I~ 
· s1 ... 
. :n 

'\ 
\ 

'\ 

\ 
BA-7 
472.00 

.. 
2 

2 

WOH 
WOH 
4 

• 
2 

' 10 

" IS 

500 

,400 

1480 

470 

I-

rso 
440 

430 

'420 

410 410 

- MATERIAL LAYERING CODES _____ ' · 

~Fir CJ r- rn ~GrededSandl'lllflOllY 

Qi---""" (OtJ 
D Poolfylhdld Sand (SPj om Poolfy~S.VwM5a -~-(CH)--Cloya D ..,, Ghd9d Sand (S\1f Ellll ""'.,_..., (SC-S .. 

[ill Low~l~S .. IK.J [Ill .., ..... ,. .. ~ IJ:JwPLMIJClly()gri: Soll 
(OtJ [J]IJ----,..., Q a.,.,.s.wl(SCJ g:y-

~=:.:=. 
..• 
iL.':• KWtkadedGrwwl(~ Gl-

SAi\FlE MOISnJRE CONTENr 

IFrER 80/llNG COWIE110N 

AT 111EOFBOR/NG 

CA\EIHOEPTH 

B-1 
28.0 

BORING NO. 
l!IOlfJHGB.EVATJON 

f2 ~~ 12 
:;l·~ 

SPT MARE I #-VALLE 

~~,. 
~-: 
-~ 

ROCK CORE SAAFlE 

UNDISTIJRllED &<llFlE 

REFUSN..CONDmON 

THE SOl..PRORLE SHrMN IS MSED ON INTERPOLAT10N Cl= CONanoNS ATWOEL Y SPACEDSORD\IGS 
OR SOUMJINGS AMJ Rl!ASONNJLE. ENGllEERJNG .AJlJGJEMENT ANDIS NOT~R.WTED. 

I SUBSURFACE PROFILE . ·1 
CROSS-SECTION C - C' 

PROJECT DUKE Eat 8"nd Ffl8H 2 RocomtiMion 
PROJECT NO. 78101401511 

.1 ~ --=._J 



EXHIBITl 
Pap63ofl47 

ELEV. BA-9 
1n.1 019.DD ELEV. (n.} 
520 520 

5101 1111., 11 510 

20 

sool llllL, 500 

17 

4901 
f1-U:! 

490 

480 480 

470 470 

BA-10 BA-10C 
482..00 "62.l 

460 1!\l ?b I 460 

450 -, 450 

440 440 

430 430 

420 • •. Hi 420 
' ·.· M 

410 410 

MATERIAL LA YER/NG CODES 

[;]"' ~T- rn ~Gndlds.nd.,0., 
[]LflW~~a.,. 

(OtJ 
oPootty~S...(SP) [J Pootl(Chc9dS.nd...,Sll -

~ ... --"""' """ 
D ..,, Chd9d Sand fSMf tllll SllyC,.,.,. .... (S~ .. 

nm '-~'notflM'llcUllHJ [[IJ Slfys.nd (SAf ~ Lol#Pl...rdy()pw*SOll' 
(OtJ [lII],,,,, ___ 

,..., [21 ""'"" .... ,.CJ f;:B.-

~=--==- i•~ *'iJGndedGnWI~ El-

SUAJ! AOS7tlAE CONTENT 

Gf!Ot.N> 1411TE1< 
AFTER tlORlNG COAftETJON 

AT71ME OF SORING 

CA\£ IN DEPTH 

8-1 BORING NO. 
28.0 8CWIG BEVAJJOH 

fl~·; : 12 SPT....._.&H-VAUE 

~ ROa< CORE SAAFtE 

, /. LNJISTURSED SAAFlE 

R RERJSALCOIOTION 

nESCW..PROFl.ESHCMNISMSEDONINrERPOLAT10NOFCXINanoNSATHfOEL.YSPACED80RINGS 
OR SOUMJ/NGSAND ffEASONABLE DONEERING .AJDG&ENT ANDIS NOTMRRAN1ED. 

I SUBSURFACE PROFILE I 
CROSS-SECTION D . IY 

PROJECT DUKE E..t Bend,,,,... 2 Reconstitution 
PROJECT NO 781"140159 

I ame& . -n--_J 



EXIDBITl 
Pqe64of147 

---
El.EV. BA-11 ELEV. 

(II.) (II.) 
520 520 

510 510 

500 500 LJ: 
14 

400, ,400 

1480 

BA-12 
1470 

480 

470 
466.00 
~ 

" 12 
ID 

1480 460 

7 

7 

1
450 

4 

4 450 

~ 

WOii 

' 1440 .. 440 
4 

22 

' 1.30 
8 430 

22 
10 

2'i 
,2 

1420 420 

" 
410 410 

MATERJAL LA YER/NG CODES 

~"' ['.:J r- rn ~GndldSend~a.,. 
(Sf'$C) 

D._--""'" (CtJ 
D /'ootlyGnmds.d(SPJ omPoody~Ssd..ctlY -~...,,(CH) __ ""'" [) ~ CD:Md Send (SKJ tJIJl &lll<"'-Sft(SCS .. 

[[] LowPlal*i1&'1ntllf1M*;SMI (Iii.) [[J &l)'Send(SAf ~ Low pt.-tldyODs*Soll 
(OiJ IIlll...,, ___ 

~ 
[2J a.. Send (SC1 ~,_ 

~===-
..• 
-.•:· ~Gtfldedar.Vll(Gm Bl-

SURE MDSJLIRE CONTENT 

AFTER BOIONG CXM'IETION 

AT11AEOFIJORING 

CA\£1NDEP1H 

B-1 BORING NO. 
2d 0 tlORING El.EVA T10N 

12~; 12 .,.,..._,,,,._VAL.IE 
'/ 

0 ROCK CCR: &URE 

- , ' ' /JNDISTlJRBED &URE 

R REFUSALCONCJmON 

THESCW..PROFILE.SHCMNISMSEDONtNTERPa.ATIONOFCXJNomoNSATWOEl.YSPACEDIKWNGS 
OR SOUNDINGSAND REASONABLl! ENGINEE.RJNG.A.OGEIENT' ANDIS NOT MRRNf1E1. 

I SUBSURFACE PROFILE I 
CRO~ECnDN E -E' 

PROJECT DUKE Eat Bend Fl> .. o 2 Reconsttulion 
PROJECT NO 7810140159 

I ame& -1 



EXHIBIT2 
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D SOIL CIASSIFICATION L E SAMPLES PL~%J NMd%l LL~%) 
~ AND REMARKS ~ ~ 1 T N~J.,. 4 FINES(%) 

~ SEEKEYSYMBOLSHEErFOREXPl.ANATIONOF ~ V ~ ~ Rec"/.%_QD% e SPT(bpf) 

(ft) SYMBOLSANDABBREVlATIONSBELOW. D (ft) T E 6"-6"-6"- 6" 10 20 30 40 50 60 70 80 90 100 
~ o +...--:-;,,----..,.--.---,-,,,-------- - ----i1--so2.o +--+-+---'--+--=r--=r--=r'--'F-'~T--T--'Tc.....;~;:;:..---l 

Ae:nhalt~~ -

Fill: medium dense, chyto moist, brown with dark grayish 1 •. ·'.-

brown, Silty SAND with gravel (SM), mostly fine to come ... · .r ..... ·: .. :···: .. : 

..... s -

sand, lillle noo plutic fines, little fine gravel 

dense, some gravel, few to little ncm plsstic fin"" (silt) 

Fill: medium dense, chy to moist, brown with dark grayish 
brown molllin& Well paded SAND with sih and gravel 
(SW-sM), mostly fine to coarse sand, few non plastic fines, 
little fine gravel 

Fill: medium dense, moist, brown, Well graded SAND (SW), 
mostly fine to coarse sand, :few fine gravel, lraCC non plastic 

_ 
10 

_ fines (silt) 

~----------------------Fill: dense, moist, brown with light brown mottling, Well 
graded SAND with gravel (SW), mostly fine to coarse sand, 
some fine gravd, lraCC non plutic fin"8 (silt) 

medium dense 

very dCllle 

Fill: very dcmc, moist, brown with dark brown mottling, Well 
graded SAND with silt (SW-SM), UIOllly fine to coarse sml, 
row to little non p!sstic fines (silt), lra<c to few fine gravel 

.. · . :.·( 
·.··· .. 
.......... ·:.::. 
::.: :._:: ·::::~ 497.0 -

: ... 

·:-. 
:·:· . 
:::::::- ~492.0 -

:: ~ 487.0 -

::~482.0 -

• • 

SS-! X 
,_ 

SS-2 I)( ,_ 

-

SS-3 x 
-
-

SS-4 x 
-

-
SS-5 IX 

-

-
-

SS-7 IX 
-

-
SS-9 IX ...... 

:::i • -•n•~ '"' ~ 

(18) 

12-14-10 

(18) 

15-2~19 

(17) 

4-7-9 

(18) 

8-1~15 

(13) 

21-17-lS 

(11) 

12-16-10 

(13) 

19-29-22 

(12) 

5-25-27 

(16) 

25-36-33 

(14) 

2~22-23 

/ 
~ 

l--+--+\4-lf--+--+--!--l--+--+~ 10 
\ 

~ i--+-+-+-+-""'"'" \.-+---+--+--+--1 20 

D 
l/ 

.I 
l--+--+-+-~+--+-+-1--+-~ 25 

I l~~"',:;~-:-=:er=- t::i: 
., 

-
SS-II 6 

(12) 

15-25-21 

(13) 

1~17-40 

I 

I\ Fill: very dense, moist, dark grayish brown wih brown 
motlling, Well graded SAND wilh silt (SW-SM), mostly fine 
to coarse sand, few non plutic fines, lraCC fine gravel 

medium dense, lraCC to few non plastic fines, no gravel 

medium d=c, moist, fine to medium sand 

a>NTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRilLME1HOD: 
HOLE DIAMlnER: 

S&ME/P. Tuttle 
N. J. Smith 
CME550X 
Solid auger to 9' I Casing advancer 9' to 75.3' 
8" Solid stem auger/ 3" Caaing advancer 

CLOSURE METIIOD: Trctnie grouted to ground surW:e 

REMARKS: Groundwat<r was encountered at 46.3 ft bgs at 
time of drilling. 

REVIEWED BY: ...,M,.,_.B,.js,.h~oP11-..::·' __ ...:.__:__ 

I 

-
~4n.o - SS-12 x -

-
SS-13 x 

-

(14) 

12-11-13 

(12) 

._._., 

l--+--+--lf--+--h.a!--l--+--+--130 

0 10 20 30 40 50 60 70 80 90 100 

GEQTECHNICALBORINGRECORD 

PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/28/2014 
COORDN: 510963 COMP. DATE: 10/2812014 
COORDE: 1470381 Page 1 of 3 
LOCATION: East Bend Station, KY 
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I B?~G NO.: BA:.1 
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EXHIBIT2 
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D 
E 
p 
T 
H 

SOIL CLASSIF1CATION 
AND REMARKS 

~ ~ SAMPi:.
1 

PL~%) NMJ%l IL~%) 
G E ~ T N-a:>UNT • FINES(%) 
E V Y or 

SEEXEYSYMBOLSHEETFOREXPLANATIONOF N ~ P Roc%/RQD"h • SPT(bpf) 

(jftll SYMBOLSANDABBREVIATIONSBELOW. D (ft) T E 6"-6"-6"-6" 10 20 30 40 50 60 70 80 90 100 
~ 35 -+-=::---,----,-,.....,.-.,....--=.---...,,....,.-------+.7n..-t- 467.0 +__:_--l..,""'*.:......;:........:_:_+-.;r...;t--=r-...:r---T--.:r~:......::,:::.......:;::.....:;;=--i 

Fill: very dense, moist, darlc grayiah brown wib brown 
mottling, Well anded SAND wi1h silt (SW-SM), mostly fine 

'- 40 -

I- 45 -

to coarsc sand, 1ew non plastic fines, trace fine gravel •: •: 

trace to few non plutic fines 

:·:· 

1111 
:::: 

:::: 
'""':·:· -¥ .-:· 

-
SS-15 IX 

-
'- 462.0 _ SS-16 IX 

'--

SS-17 rx 
'--

'­

'--457.0- SS-18 ~ 
'--

-

SS-19 ~ 
'--

mostly fine 10 coarse sand 

1111 
• '-452.0- SS-20 ~ 

Alluvium: medium dense, wet, brown, Well graded SAND 
(SW), mostly fine to medium (traa> coarse) sand, trace non 
plutic fines (silt) 

loose 

•.• 

... 

.·.·.·.· 
::::::::'-447.0-.... 

-Ai1Uvium.:i.;o,.e;-WCt,-biO"WD. wen iTadOdsANI>WiiiliiiaVCi- ;::::: • 
(SW), mostly fine to coarse sand, little to some fine gravel, • •. •, • 

~~:Wticfines(SW) j~j~j~~j 
·:·:·:·:'-4420 -·.·.·.·. . ·.·.·.·. ·.·.·.·. 

8 Alluvium: medium dense, wet, dark brown, Well graded ~ - W 
,.., GRAVEL with sand (GW), mostly fine gravd, few to little, • ..... 
o fine to coarse sand, no fines ~ '"" 
§ ••• 
"' brown, little to some, fine to coBISC sand, trace non plastic • ·~ 411 
:;! fines (silt) •. ' 
~- 65 - •• •'-437.0-

0 ··~"' ~ •. ' ~ ... 
~ ··~"' ':ii •. ' 

SS-21 Y. 
'-

-
SS-22 X ,_ 

SS-23 )( ,_ 

SS-24 ): 
'-

SS-25 'x 
'--

-
SS-26 )( 

(14) 

2-4-5 

(13) 

6-6-4 

(12) 

4-4-4 

(13) 

2-2-3 

(12) 

3-3-5 

(10) 

3-4-4 

(11) 

4-7-10 

(18) 

5-5-4 

(12) 

3-4-5 

(0) 

12-14-9 

(I) 

2~ 

(10) 

10-11-7 

1-..... '-1--1---1>-+--l--l---l>-+---~40 

' 

~·....i-1--1---1--1--1-+.--1--1---145 

1--1'111--1--1---1>-+--1--1---1>-+---~50 

I 

I\ 
l---l----L-4-l--i---1--1--1-+-- 60 

I 

• 

\ 
l':l No Rocovery lo. • ~[X (O) 

5 ·•·~ oo"' oc.•L•L ill t:> '- 70 ,..L ________________ -.JIL-::....llL- 432.o ....L.i:>l!=.u..J!'-'L......L=<t:.LD.......l.O-IL0_2..LO......J3•0 -40"--...J5L...0 _60.J.-...J7L...0 -8-'-0----'9-0 -1-'-00----' 

CONI'RACTOR: 
LOOOEDBY: 
EQUIPMENT: 
DRil.L ME'IHOD: 
HOLE DIAMETER: 

REMARKS: 

S & MEI P. Tuttle 
N. J. Smilh 
CME550X 
Solid auger to 9' I Casing advancer 9' to 75.3' 
8" Solid s1cm auger 13" Casing adVBllCCI" 

Groundwater was encountered al 46.3 ft bgs al 
lime of drilling. 

I GE01ECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/28/2014 
COORDN: 510963 COMP. DATE: 10/2812014 
COORDE: 1470381 Page 2 of 3 
LOCATION: East Bend Station, KY 

REVIEWED BY: J1Mrl....llBt.1.11illliWQP4L------
I BORING NC?.: BA~l .. -~1 
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8 .... 
0 

~ 
"' 

D 
E 
p 
T 
H 

'- ~ftJ 

- 75 -

I- 80 -

- 85 -

I- 90 -

I- 95 -

SOIL CLASSIFICATION 
AND REMARKS 

SEE KEY SYMBOLSHEETPOR.EXPLANATIONOF 
SYMBOLS AND ABBREVIATIONS BELOW. 

Alluvium: medium dcllsc, wet, dark brown, Well graded 
GRAVEL wilh sand (GW), mosUy fine grave~ few to liUlc, 
fine to coarse sand, no fincll 

medium dense 

Boring terminated at 75.3 !Oct 

i-100 -
u s .. 
0 ... 
< 
~ 
~ 
"''- OS 

CONTRACTOR; 
LOGGED BY: 
EQUIPMENT: 
DRilLMEnIOD: 
HOU:: DIAMETER: 

S & MEI P. TutUc 
N. J. Smith 
CME550X 
Solid auger to 9' I Casing advaoccr 9' to 75.3' 
8' Solid stem auser / 3" Casing advara:er 

CLOSURE METHOD: Tremic groul«i to gromui surliwc 

REMARKS: Groundwater was encountered at 46.3 ft bgs at 
time of drilliDg. 

REVIEWED BY: ..11Ma....llB111i&1111hop41.-____ _ 

EXHIBIT2 
Page 67 of 247 

L E SAMPLES PL~%) NMJ%J LL~%) 
E L (he") I 
G E D T N-OJUNT .a. FINES C'-'J 
E v E 

y or 
N N p R.oco/JR.QD"-' e SPT(bpf) 
D (ft) E T 611-6" .. 6"-6" 10 20 30 40 50 60 70 80 90 100 

~-· 
432.0 ... 

···~ • .. ' ••• ••• • ... ~ ••• - (I) 

sS-28 IX ••• 2G-16-12 • L .. ~ 1-427,0-
'- 75 

1-422,0- 80 

1-411.0- 85 

1-412.0 - 90 

'-407.0- 95 

'-402.0- 100 

397.0 
0 10 20 30 40 50 60 70 80 90 100 

I GEOTECBNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/28/2014 
COORDN: 510963 COMP. DATE: 10/28/2014 
COORDE: 1470381 Page 3 of 3 
LOCATION: East Bend Station, KY 

I BORING N~.: BA~l 
" .~I 



EXHIBIT 2 
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D SOIL CLASSIFICATION L E SAMPLES PL~%) NMd%l LL~%) 
~ AND REMARKS ~ ~ 1 T N~J.r .t. FINES('~) 
~ SEEKEYSYMBOLSHEETFOREXl'lANATIONOF ~ V ~ ~ R.oc'YJRQD% • SPT(bpf) 

(ft) SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E 6"- 6"-6"- 6" JO 20 30 40 SO 60 70 80 90 JOO 
~ o -l--Botto--m-Ash---------------+r4"'"·.~4"'"·.-l-Sl6 .0 +--+-+;..._--'--'-+--=.=-=;::-=r--:;:.-=;::......:;=-.:.;:....-.;;;.-=r:......:.;:::.-___, 

I- s 
Fill: Silty SAND (SM) 

,__ JO -

~ 

:{) :6 
4 .4 ·. 
:{) :6 
4-. .~:I· 
:{) :6 
4·.4-. 
·;. 
.. . ... Sll.O-

·.:·· 

(:>.\ 
:· . .. ·:.'-- S06.0-
. ·. ··. 

§ """Fr11:100.e,-moi~ d&r"k Yoi1awi&h-brO"Wi SIJiY SANbcsM>-:- - ~· ~7, v 
!< mostly line to medium sand, some DOD plastic tines (silt) . . SS-I A 
~,_ 1s -!-------------------+.'·'!'-· .. ~ ... ;;:.i·_.::.~so1.o-

~ 
~ 

Fill: very demo, moist, brown, Well graded SAND with silt 
and gravel (SW-SM), mostly Ii.De to coarse sand, little fine to 
c:oanc: gravel, few DOD plastic fines (silt) 

•.""1 Fill: very deme, moist, brown, Well graded GRAVEL with silt 
and sand (GW-GM), mostly Ii.De to coarse gravel, little fine to t. 
coarse sand, few non plastic lines (silt) •:7 
brown with ligbl brown mottling •. 

·:1 

-
-

SS-2 IX 
'-

-
SS-3 x -

SS-4 IX 
'--

(14) 

3-3-5 

(16) 

12-21-40 

(16) 

15-20-40 

(17) 

23-43-54 

1---+--+--+-l--+--t--+---"t--+-~s 

~+--+-+--<t--+-+-+--lf--+-~10 

~ 
l---+--+--+~l--+--t-.>.,,/----t--+-~20 

~~fl 

Fill: very dcme, moist, brown with darl< brown mottling. Silty 
GRAVEL with sand (GM), mostly fine to COBJSC gravel, little 
non plastic lines (silt), little fine to coanie ssnd SS-S 

- (17) 

:x 17-S8-50/.2' ...... ~ 
~-l--+--l-~-l--+-+--+,...f:::::....i2s 

-
§ 

with dark gray mottling 

SS-6 IX 
-

'• · .... · .. :· -
: . . ·:. 

~ 
., Fill: medium dense, moist, brown with light brown, dark gray 
':I mottling, Silty SAND with gravel (SM), mostly fine to 
u ~ 30 _ medimn sand, same non plastic fines (lilt), little fine to coarse 

O
~fil gravel 

~ loose, brown, mostly fine sand, little fine gravel 

(17) 

16-24-13 

(16) 

6-7-12 

(12) 

2-3-6 

I 
I 

v ......... 
1.......-v"' 

f--+-J,+-+-+--+--+--+--+-+--130 v 
• 

~ ~---------------------- ;,:+;;~ - (16) \ 

Fill: medium dense, moist, brown with dark pay mottling, ::: V \ t 3S -'--"~"''i•ltye:.V.·"'-~~ot.J' ~w~s ... M).._'1..,~,.,e"'' fi...._".6:_"""~""l'-oanc __ san_d,_ 111om_•_n_oo __ _...._ ... "'": .. _,.:· "'"/:.._ 481.0 ....L._SS-_9--L./\-L_9_-1_0-_1s_.L...-'--'--11-'-....L-.....i.,.--'--,i..,..--'-....L.--' 
0 10 20 30 40 so 60 70 80 90 100 

OONTRACTOR: 
LOOGEDBY: 
EQUIPMl!Nl': 
DRILL Ml!'mOD: 
HOLE DIAMEIBR: 

S & MFJP. Tuttle 
N. 1. Smilb 
CMESSOX 
Hollow stan auger with mud .,. 

CLOSURE MIITHOD: Tumie grouted to ground surll= 

REMARKS: Groundwater was encolUltc:red at 58.S feet bgs at 
time of drilling. 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: lln/2014 
COORDN: 510838 COMP. DATE: lln/2014 
COORDE: 1471142 Page 1 of 3 
LOCATION: East Bend Station, KY 

REVIEWED BY: ..&JMa.....BwiawhMJop,,__ ____ _ 
I BORJNG ~o .. : BA~2 ~I 
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D 
E 
p 
T 
H 

SOIL CLASSIFICATION 
AND REMARKS 

··.· ·. . . 
:, ·. '• SS.12 ) 

- 45 -

fill: still to very still; moist, .brown wilh darl< araY motlling. 
Sandy lean Cl.A Y (CL), mostly fine to medium &and, some 
DOil plastic fiDos (silt}, 1raco fino gravel 

rm;..,,._~,,~ 
trace bkcl: oxide nodulos .... .. : :·: 

-
SS.14 x .. 

~ ·. ·:. 
:_· ... :·:·: -

o Fill: VCJy sliif; moist, brown .,..;m ftlddi.i. brown mottlina, lean ~ \J ~ ~~~ -
~- S-0 _ ~Y(CL),mostlynonmlowplutlcityfille8(clay),fewfine ~'-<166.0- SS.IS~ 

< 1------------------j::,4,4?.4 
~ Alluvium; medium dome, moist, brown, Silty SAND (SM), :::. :.-.-: '.:· i =~~==~ ~O®pwb<Mel(silt). ~ _\ .rt 
s ., 
§ '- SS -

~ 
"' 
~ 
t; 
~ 
~ 

~ .... 60 -
0 

~ 

§ 

~ 
"' 
i~ 6S -

. .. .. -. 
·-.::·.:. ::.'· 

·:::_: ::::_ )·--461.0-

loose 

'-

SS.16 x -
-

SS-17 x 
>-

'-

ss..1a I~ ,_ 

>-

SS-191~ ,_ 

-
ss-22 l.X 

r-

(17) 

9-12-16 

(17) 

7-1 2-JS 

(16) 

2-5-10 

(18) 

7-12-IS 

(18) 

7-12-17 

(16) 

6-8-11 

(17) 

5-6-7 

(18) 

2·2·S 

(18) 

2-3-4 

(18) 

2-S-S 

(18) 

3..J-2 

(13) 

5.s-g 

~ - (13) 

' 

I 

l--+-'<-1~>---t--l--l--+--1-1--4-~45 
I\ 

1---1--1-/-1+--l-l--4--+--l--+--tso 

I 

j 
1---11--1--1---1-1--+--1--1---1---tss 

I 

I 

l--1+--1--1---1-1--+--+--l--+--160 

I .. .. \ 
~ :,' ·-:-;;:: SS-23 ~ 4-&-10 
~ 10 -'-----------------... ··'-'"~·· ...,_: . ..._· 446•0_.__.....__._ _ __ ..... 0_1 ... 0 ""'2 .... o--'30_40..._ .... so--'60'--1"-o_....so__.9.._0_1,,_oo _ _, 

CONTRACTOR: 
l..DGGEDBY: 
EQUIPMENT: 
D.RD..L MEIHOD: 
ROLE DIAME'IER: 

S &ME/P. Tuttle 
N.J. Smilh 
CMBSSOX 
Rollow st.m aup with ID1Jd 
7• 

CLOSURE MB'IHOD: n~ grouted to ground sumcc 

REMARKS: Groundwlla: was llDCOlllltaed at S8.S feet lip II 
time of drilling. 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: lln/2014 
COORDN: 510838 COMP.DATE: lln/2014 
COORDE: 1471142 Pap 2 of 3 
LOCATION: East Bend Station, KY 

REVIEWED BY: ..uM.._..B1 .. )1bqp!llQI. ____ _ 
I BORING N<:>.: BA-~ ~I 



D 
E 
p 
T 
H 

~ 75 -

SOIL CLASSIFICATION 
AND REMARKS 

:.· : .... 

::··: / ·:~: ~441.0-
::::·:) F 
:, .... :. ·:~:. 
::.: -~· ::·:·: 

SAMPLES 
I T 

(h:") 
D N-a>UNT 
E 

y or 
N P R.oc%/RQD% 

T E 6"~ 6" .. 6"· 611 

~ 
(14) 

SS-24 9-9-10 
-
- (14) 

SS-2S ~ 3-S-7 

- (16) 

SS-26 IX 6-13-16 
-

EXHIBIT2 
Page 70 of247 

~ 80 -+-~Boring-. -term--iu_at_..t_a_t 8~0-.0-feet---------+'·::""'. :""'"::: :.__}+-:: 436.0- SS-27 ~ 
(13) 

8-9-10 
t-+--t--+--t--lf--+--+--+-+--180 

i 
g 
~ 
~~ 85 -

~ 
~ 
§ 

§~ 90 -

i 
i 
~ 
~ 

~~ 95 -
C> ;e 
§ 

i 
g 
~~ 100 -

§ 
~ 
~ 

~ 

~431.0- f---1--1--+---+-l---+--+--+--+--185 

~426.0- f---1--1--+--+-l---+--+--+--+--190 

~421.0- f---1--1--+--+-l---+--+--+--+--195 

~416.0- l--+--+--+--+--ll--+--1--1--+--ll()() 

0 ~ 105 ~------------------~41 1.o-L---L.-L----~o--,,1'="0""'2""0-='30:--c40'=-s"'=o~60::-:7!:-0--7:80,..-,!90~1..,,00,---' 

CONTRACTOR: 
LOGG!!DBY: 
EQUIPMENT: 
DRJIL ME1HOD: 
HOLE DIAME1ER: 

S&MEIP.Tuttle 
N. J. Smith 
CMESSOX 
Hollow stem auger with mud 
7" 

CLOSURE ME1llOD: Tremie gnru~ to ground surliice 

REMARKS: Grouudwater was C11COU11tered at 58.S feet bgs at 
time of drilling. 

REVIEWEDBY: ~M,,_.,B~i•whgp41-____ _ 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: lln/2014 
COORDN: 510838 COMP. DATE: un/2014 
COORDE: 1471142 Page 3 of 3 
LOCATION: East Bend Station, KY 

I BORING NO,.: BA~2 ~I 



D SOIL ClASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

(ft) SYMBOLS AND ABBREVIATIONS BELOW. 
~ 0 

Drill usiq hollow stem 11118"'• for UD samplCI 

~ s -

~ 10 -

~IS -

~ 20 -

~ 25 -

~ 30 -

~ 35 

CONTRACTOR: S & MBIB. Scheiderer 
l.DGGED BY: M. Bishop 
EQUIPMENT: Diedrich D-SO 
DRIIL ME1HOD: Hollow stml augen; 
HOLE DIAME11lR.: 7'' 

CLOSURE METIIOD: Tremie grouted to ground surliK:e 

REMARKS: Groundwaicr was encouni..ed 11 SS feet bp at 
time of drilling. 

REVIEWED BY: .... M.._B..,j""shlWIOJl.,__ ___ _ 

EXHIBIT2 
Page 71 of 247 

L E SAMPLES PL~%) NMJ%) LL~%) 
E L CbcJrr G E 

I T N-0:> •FINES(%) 
E v D y 

E or 
N P Ree%/R.QD% e SPT(bpf) N 
D (ft) T E 6" .. 6"- 6"- 6" 10 20 30 40 50 60 70 80 90 100 

~ - s 

- - 10 

- lJD.-11 

(24) 

~ IS 

~ - 20 

~ - 25 

(4) 

lJD.-2 

- - (9) 30 

lJD.-3 

(13.5) 

lJD.-4 

0 10 20 30 40 so 60 70 80 90 100 

I GEOTECHNICALBORINGRECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 11/10/2014 
COORDN: COMP. DATE: 11/10/2014 
COORDE: Page 1 of 2 
LOCATION: East Bend Station, KY 

I BORING NC>,.: BA:2A ~I 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

~~ft~ 
SYMBOLS AND ABBREVIATIONS BELOW. 

Drill using hollow stem a"F" for UD samples 

>- 40 -

I- 4S -

- 50 -

>- SS -

.. 
< Boring Tc:rminatcd at 58.0 tee! 

"' ~ ... 60 -

" i!! 
§ 
~ 
0 .. 
6 1-- 6S -

l!l 
~ 
~ 

t 70 

CONJRACIUR: S & ME/B. Scheiderer 
LOGGED BY: M. Bishop 
EQUIPMENT: Diedrich D-SO 
DRIIL METHOD: Hollow stem augers 
HOLE DIAMETER: 7" 

CT.OSURE METHOD: Trcmic groutod to ground surliwc 

REMARKS: Groundwater was encowitered at SS tee! bgs at 
time of drilliDg. 

REVIEWED BY: J.JMrl...IOB,..il..,hqp"ll------

'Sl. 

EXHIBIT2 
Page 72 of 247 

L E SA.MPIES PL~%) NMJ%) U.~%) 
E L N!>Jrr I 
G E D T A FINES(%) 
E v E 

y ar N N P R.ee%1RQD"!. e SPT(bpf) 
D (ft) T E 6"-6"-6"·6" 10 20 30 40 so 60 70 80 90 100 

~ (12) 

UD-S 

(7) 

UD-6 

- - 40 

UD-71 
(24) 

L- - 45 

- - 50 

UD-81 
(24) 

L- - SS 

UD-91 
(24) 

L- - 60 

L- - 6S 

0 10 20 30 40 50 60 70 80 90 100 

I GEOTECHNICAL BORING RECORD I 
" PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 

PROJECT NO.: 7810140159 STARTDATE: 11/10/2014 
COORDN: COMP. DATE: 11/10/2014 
COORDE: Page 2 of 2 
LOCATION: East Bend Station, KY 

I BORING NO.: BA~2A ~I 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

~ (~) , 
SYMBOLS AND ABBREVIATIONS BELOW. 

Fill: sravcl road hue 

Fill: loose, moist, reddish brown, Silty SAND (SM), fine sand, 
little sil~ trace gravel 

Fill: ·~wet, reddish brown, Lean CLAY (CL), non plastic 
clay, trace fine sand and gravel 

~ s -

I- 10 - NoReoow:ry 

I- 15 - Fill: medium dense, uioiJt, dark )"'llowish brown, Claiey 
SAND (SC), some clay, trace silt and gravel 

I- 20 -
Fill: w:ry s~ wet, brown to gray, Lean CLAY (CL), non 
plastic clay, few fine sand, trace gravel and silt 

I- 2S -

I- 30 -

;:; 
~ 

~ 
ci~ 3S 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRIIL ME1HOD: 
HOLE DIAMETER: 

s Ill. MFJB. Scheiders 
M.Biahop 
Diedrich D-SO 
Hollow stem to I fl I Mud rotary from I 0' to 99' 
7" Hollow Slan Allgor/ 4" Mud Rotary 

CLOSURE ME'IHOD: Tremie grouted to ground surfiicc 

REMARKS: 

REVIEWED BY: ..11M ... B.,.js .... h~on..__ ___ _ 

EXHIBIT2 
Page 73 of247 

L E SAMPLES PL~%) NMJ%) LL~%) 
E L (Rec") I 
G E D T N-COUNT •FINES(%) 
E v E 

y or 
N N p R=YolRQD"/o e SPT(bpt) 
D (ft) T E 6" .. 6" .. 611

- 611 
10 20 30 40 so 60 70 80 90 100 

~~ 
S19.0 

~ (I) ... ... 
SS.I IX 5-4-3 ~ ... : .. ,.::. ,_ ..... 

~ 
- (14) 

SS.2 I~ S-5-S 

I -S14.0- ,_ s 
-

\ I ~ (12) 

SS-3 ) 5-l!-9 
-509.0- - (0) 10 

SS-4 I) 

~ 12-12-11 t ,_ 

i 
.. -504.0- - (16) IS 

SS.5 x 5-7-7 It .. . -. . 

~ ~ 
-499.0- f- (17) 20 

s~ )( 6-8-11 I 

I ,_ 

I -494.0- - (18) 2S 

I SS.7 } 6-1}-1 u -

I ~ -489.0- ~ (12) 30 

SS-8 I)( 3-4-S t 

I '-

i\ ~ 
484.0 

0 10 20 30 40 so 60 70 80 90 100 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 11/4/2014 
COORDN: 510786 COMP. DATE: 11/6/2014 
COORDE: 1471089 Page 1 of 3 
LOCATION: East Bend Station, KY 

I BORING NO.: BA~3 ame&I 



D SOIL CIASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEIIT FOR EXPL\NATION OF 

~w 
SYMBOLS AND ABBREVIATIONS BEWW. 

~ 40 -

~ 45 -

---------------------- -
..... 50 - Alluvium: wry stiff; wet, dad< ydlowish brown, Lean Clay 

(CT..), non plastic clay, trace fine sand 

~----- -----------------
..... 55 - Alluvium: stiff; wet, brown, Sandy lean CLAY (CL), non 

olastic clav with some fine ;,.nd trace silt 
Alluviwn: mecliwn dense, wet, browo, Silty SAND (SM), fine 
s•rul some silt, trace clav 

Alluvium: loose, wet, brown, Claje)' SAND (SC}, fine sand, 
some clay, trace silt 

..... 60 -

0 
NoR=vcry 

.. 
~ r 65 _ Alluvium: loose, wet, brown, Silty SAND (SM), fine sand, 

little silt 

0 
~ .... 
< Alluvium: loose, wet, brown, ClaieY SAND (SC}, fine sand, 
~ little clay, trace silt 

t 70 

CONTRACTOR: 
LOOOEDBY: 
EQUJPMENT: 
DRllL Ml!'IHOD: 
HOLE DIAMlmlR: 

s & MB/B. Schciclen:r 
M.Bishop 
Diedrich D-SO 
Hollow attm to 1 O' I Mud rotmy from IO' to 99' 
7" Hollow SUm AJJpl 4" Mud Rotmy 

CLOSURE METIIOD: Tremie grouted to ground surlilce 

REMARKS: 

REVIEWED BY: ..11Mr.i....cB1.1.11i•i111hOJ2'1ll------

EXHIBIT 2 
Page 74 of247 

L E SAMPIES PL~'lo) NMcf%l LL~%) 
E L N~ I 
0 E D T A FINES("/o) 
E v E 

y . or 
N N p Rec%/RQD°/o e SPT{bpt) 
D (ft) T E 611 

.. 6"- 6"-6" 10 20 30 40 50 60 70 80 90 100 

I 
484.0 (16) 

SS-9 IX 6-8-8 • '--

I -479.0- - (14) 40 

I SS-10 x 6-4-6 4 
~ 

~ SS-11 ~ 
(14) 

4-6-10 ~ 

I 
,_ 

~474.0- ~ (17) 4S 

SS-12 fX 7-7-7 11a ..... 

I 
'- (18) 

SS-13 X 9-8-7 4 
'--

-469,Q- - (18) so 
SS-14 x I 5-7-10 I 

~ 

- (18) 

I SS-IS x 7-9-11 I 
'-

J 
~ '-464.0- '- (18) 

' 
SS 

SS-16 l'X 2-4-8 .. -.. -~ -

·.·_'.;'.::.:- ~ 

~ (14) 

SS-17 ~ 3-4-5 ,_ 

.:-..... 4S9.0- '- (17) 60 .·. 

IX SS-18 3-2-4 4 
~ . . . , 
- (0) 

SS-19 x 4-1-WOH ' 
'-. •' 

:::_. :_-;: '.;"· '--454.0- - (12) 
I 

6S 
:-:·:: .'::' x -~ SS-20 3-4-2 :::.- <::::· ~ 

~ 
'- (11) 

SS-21 x 4-5-4 ' .· . · . 
~ 

:.,-. _., ... _. 
449.0 

0 10 20 30 40 so 60 70 80 90 100 

I GEOTECBNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 STARTDATE: 11/4/2014 
COORDN: 510786 COMP. DATE: 11/6/2014. 
COORDE: 1471089 Pa1e 2 of 3 
LOCATION: East Bend Station, KY 

I BORING N~.: BA-3 
·- - . ,., . -~1 



EXHIBIT2 
Page 75 of 247 

D 
E 
p 
T 
H 

son.. CIASSIFICATION 
AND REMARKS 

L E SAMPLES PL~) NMcf%l U.f•> 
~ ~ I T N_g)J.n. A FINES(',4) 
B V D Y or 

SBBXBYSYMBOLSHmrrFOR.EXPLANA'llONOF N ~ P R.ec¥.IR.QD% e SPT(bpf) 
<?J SYMBOLSANDABBRBVIATIONSBBIOW. D (ft) T E 6"-6"-6"-6" 10 20 30 40 SO 60 70 80 90 100 

-4-...,~.,,._e1~.if'-1,...,~-oose,-cl-ayw«,-..,...,..broWll,-.....,,,Sil.,,..1y""'SAND~=(SM),"""°"'fille-aod,-;--+.::"":.":""/"":::1-449.0-l-SS-_:..,2_2 ~~,.J...:~~~-4-414,;;_)~-..;;!..,..!:;!.~~~~~...:;:......:;::~::.....:.;::....__,i 

:.· -·.· ':~: -

Allu>ium: medium rti1f, wet, brown, Lean CI.A Y (CL), few { ~--~· 
1\-.::ifine;;:..:· W>Cl.:;::::::c:;""'°=::.:•ilt::...,..-=---=-=="""'"",---~__, ':.' ·.:· ::.· 

Alluvium: i.,_, wet, brown, Silty SAND (SM), fine sand, 
little oil! 

'- 7S - rlralka oftaD lllld red obtcrved, fine a&Dd 

'- 80 -

mediumdC11oe 

trwz ID few fine rounded gn.vcl 

§ 

I 
~ Boring l!:mlinaud at 99.0 r...i ! '- 100 -

0 .. 
0 ,_ 
:;. 
~ 

~ 

': ' . :~ .::· 

:::.: / :~: '- 439.0 -
SS-26 x 

?Y)'. : 
•· ... ·' SS-27 X 

ti}·~· =~ 
)</ 
,·,·.::: 
:: ... ,. :: .. 
:::; i·: ;;: '- 429 0 -
·.· ·;. 

-:::_::.· ) 

>· -:;: .... :::· 

'- 419.0 -

-
SS..29 x 

-
-

SS..30 6 
-

SS-31 x 
'-

-
SS-32 iX 

-

SS-33 x 
-' 

a._ IOS -l..----------------..___.._414.0 

(17) 

4-3-3 

(16) 

3-3-4 

(13) 

4-3..2 

(16) 

2-3-S 

(14) 

2-2-3 

(l6) 

2-4-8 

(1 7) 

4-7-8 

(18) 

IG.11-9 

(l I) 

6-7-7 

(17) 

l2-lG.l3 

(14) 

7-13-16 

I 

I 

I 

\ 

\ 

0 10 20 30 40 SO 60 70 80 90 JOO 

OONTRACTOR: 
LOOOEI>BY: 

s & Ml!/B. Schcidaw 
M. Bilhcp I GEOTECHNICAL BORING RECORD 

EQUIPMENT: 
DRllJ. ME1HOD: 
HOU! DIAMETER: 

Diedrich D-50 
Hollow stem ID IO' I Mod fOl&ly flom IO' lo 99' 
7' Hollow Sum Aup/ 4• Mud R.otllly 

CLOSURE MBTIIOD: Tremio lfOUled ID iJOU!ld surface 

REMARKS: 

PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 11/412014 
COORDN: 510786 COMP. DATE: 11/612014 
COORDE: 1471089 Pace 3 or 3 
LOCATION: East Bend Station, KY 

I 
' 

REVIEWED BY: .1!M~B1.11ilh111JQll-wa...-=""'--'"""'--~-· •.• -·. -·-
I BORING NO.: B~~3 . 

.. . . ~I 



EXHIBITl 
Page 76 of 247 

D 
E 
p 
T 
H 

SOIL CLASSIFICATION 
AND REMARKS 

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

L E SAMPLES PL~%) NMd%) 
~ ~ I T N20"J.r it. FINES(%) 
E V D Y or 
N ~ P Roc"/JRQD% e SPT (bpf) 

I-(~) D (ft) T E 6'· 6'· 6"- 6" 10 20 30 4-0 SO 60 70 80 90 100 
,_}\-It - 490.0-1---1--4.~:......::......:4~::_.:;:.....~....:;::~:....!;=.-.:.;:......::;:.~:.....:;;:::...--1 

~Gra~vd~Sub~,-.......,..-------------1~-":!! • ..,.ii:J 

i 

brown mottJin& Well graded SAND with lilt llld gravel 
Embanlaneot Fill: very clmse, moist, vr:ry dark gray with ']'' 

(SW-SM), mostly fine coanie sll!ld, fuw non plastic fines (sih), 
.... little fine ... ve1. 

Embanlanalt Fill: very sti1f, moist, brown with dark ~low ~~ 
mottlin& Sindy lean CIA Y (CL), mostly fine to medium ~/.% 

,_ S _ sand,littlenonplasticfines(silt) ~'-48S.0-

1------------------fo:~F+.I 
Embankment Fill: dense, moist, llP.'t brown with dark gray 
moltling, Poorly graded SAND with silt (SP-SM), fine to 
medium sand, kW non plastic fines (rill). 

... .... 

Emblnkment Pill: medium deme, moist, brown with dark ~ 
gray mottling, Clayey SAND (SC), mostly fine to coarse 

,_ 10 _ sll!ld, few non plastic fines (silt), little fine gravel. · . -4S0.0 -

1-------------------h~FA 
Embankment Pill: medium dense, moist, brown with grayish 
brown mottling, Silty clayey SAND (SC.SM), mostly fine to 
medium sand, few non plutK: fines (silt), few fine gravel ~::.: . ... 

g Embanbnent Fill: dense, wet, vr:ry dark grar. with brown • • •,. 
1-o mottlin&, Well graded ORA VEL with sand (GW), fine to •. • "' 

~ 1- IS _ 1 ~co!!l&ISCE.lgra~ve~I~, little!!. ~fine~to=co_arse_sand, __ mu:e _ _ n_on_p_Jastil::_· _fines_'_,1t..,.•"!M·~- 47s.O _ < ,.... I•"'"' aavel in s•m"1er shoe 

~ Embankment Fill: medium dense to dense, moiJt, brown with · .. : ' ' 
- grayish brown mottling, Poorly graded SAND with silt 
~ (SP-SM), mostly fine to medium sand, fuw non plastic fines .. : c · 
<! (silt) 

§ trace blade oxide nodules, trace fine granite fragments. · · ·. · · · 

§ .... 20 - ----------------------- ?>J-470.0 -

i Alluvium: stiff, moist, dark gray with reddish brown mottling, ~· 
: Lean CIAY (CL), mostly low plasticity fines, trace fine ~ 
~ granite fragments, trace blaclc oxide ncxlules 

! very stiff; wi1h dark red mottling ~ 
~ .... 25 - ~~46s.o -
~ -,m<-.~-- ~ 
~ 
al 

....... 
:.-.:,: : .. 

-
SS-1 x ,_ 

(17) 

13-3~25 

- (16) 

SS-2 6 9-6-11 

-
SS-3 x 

-

-
ss-s IX -

-
SS-7 IX ..... 

SS-8 IX ,_ 

SS-9 ~ ,_ 

,_ 

SS-10 !~ .... 
-

SS-11 x 
-
-

(16) 

S-IS-16 

(17) 

12-13-9 

(12) 

1~9-10 

(4) 

l~lS-31 

(14) 

12-19-26 

(II) 

8-9-11 

(12) 

S~-8 

(16) 

4-7-11 

(14) 

5-7-10 

~ 
~ - 30 -

Alluvium: loose, moist, brown, Poorly graded SAND with silt 
(SP-SM), mostly fine sand, few non plastic fines (silt), trace 
low plasticity fines (clay). SS-12 x 

·:.:--; .. : . ~ 460.0 - -

(16) 

3~ 

!5 
t3 
~ 

: · .. · ·. 
·.-.· ... · 

SS-13 x 
~ 

(18) 

2-3-4 

(S) 

I 

l---1--+--4-1-1--1--+--4~1--+-~15 

I 
fl 

I) 

v 
v 

l---1--1--4-1---1--+--+-i--+-~ 30 

I 

Alluvium: soft, wet, brown, Sandy SILT (ML), mostly fine 
~ sand, little low plasticity fines 3-2-2 • 
~ ¥1 
Q ~ 35 _._ ________________ __.._._...._.._ 4ss.O ..i. _ __.._._ ___ _._O ....._,.I0:--:2~0~30~4-0'-:-~50:--:60'-:-~70:--:80'-:-~90,_..,.IOO!:-:----' SS-14 x 

CONiltACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRIU.MBlllOD: 
HOLE DIAMETER; 

S & MF.IP. Tuttle 
N. J. Smilh 
CMES50X 
Solid stem to 8.s" I Mud rolaly li:om 8.s' to 711 
8" Solid stcm 14" Mudrolaly 

CLOSURE MEnlOD: n-emie grouted to ground surlilce 

REMARKS: Groundwater was encountered at 33.5 feet bgs at 
time of drilling. 

REVIEWED BY: ..llM..._..Bwisb1111o1,1on"-----'---

I GEOTECBNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/21/2014 
COORDN: 510700 COMP. DATE: 10/21/2014 
COORDE: 1471084 Pa&e 1 of 2 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-4 ~I 



SOIL CIASSIF1CATION 
AND REMARKS 

L E SAMPLES PL~%) NMJ%) 

~ ~ I T N$(fJ.r A FINES (o/o) 

EXHIBIT 2 
Page 77 of 247 

D 
E 
p 
T 
H 

E V D Y or 
SEEKEYSYMBOLSHEETFOREXPLANATIONOF N ~ P Rec%/RQD% e SPT(bpf) 

L- ~ilJ --1----SYMB __ o_LS_AND __ AB_B_RE_Vl>; __ n_o_N_s_BE_w_w_. __ +,,...D....-l--4;~o--+--T-+-E-l-6"_·6_"_· 6_"·_6_" ....... ..:;10:........;20~..:;30;:._4;,::.0-=,50:........;60;,;:.-..:,.70:........:80~..:,.90:.....;.100;;.:....~ 

"' 
~ 

No Recovery 

Alluvium: loose, wet, brown, Silty SAND (SM), mostly :fine to 
medium sand, little to some nan plastic fines (silt), trace non 

~ 
40 

_ plastic fines (clay), !lace black oxide nodules 

very loose 

loose 

~ 45 -

@ medium dCDSe, no clay fines 
!;( 
~~so -

~ 
~ 

trace fines (clay), low plasticity 

Alluvium: loose, wet, brown, WeU graded SAND (SW), 
:1: mostly fine to coB11e swl, trace non plastic :fines (silt). few 
~ ~ 60 - fine gr&vcl 

~ 
medium dmse, dark gray red mottling 

dukbrown 

few little fine gravel 

come gravel in spoon 

Rnma temJinat..t. at 70.0 feet 

CONTRACTOR: 
LOOOEDBY: 
EQUIPMENT: 
DRilL MElllOD: 
HOLE DIAMETI!R: 

S &. MEI P. Tuttle 
N. J. Smith 
CMBSSOX 
Solid stem to 8.5' I Mud rotlll}' from 8.5' to 70' 
8" Solid stem/ 4" Mild rotary 

CLOSURE METHOD: Tranie grouted to ground sutface 

REMARKS: Groundwat« was CllCOllDtered &t 33.5 feet bgs at 
time of drilling. 

REVIEWED BY: _ ...,M.....,B,..js111hop~-----

-
SS-15 IX 

f-

SS-19 ~ 
....... 

.... 
ss.24 IX 

~430.0 -

-
SS-25 X 

~ 

-
"" SS-26 x 
•••• -425.0-

.·.·.·.· -
ss.21 IX 

f-~~~r~ 

(0) 

2-2-4 

(16) 

1-2-S 

(14) 

2-1-3 

(IS) 

4-2-5 

(13) 

2-2-4 

(12) 

2~-9 

(II) 

4-U 

(12) 

4-7-7 

(II) 

6-5-10 

(6) 

3-4-3 

(9) 

4-S~ 

(11) 

545 

(10) 

8-12-11 

H'+--+-+-l-+--+-+-l-+--i 40 

'41 

It 

\ 

• 

l--~\-l--+--1'--1---1--+--1--1-~65 

If "'·" ..J_s_s._2_s_.X--"-_1z.._c:_:_~1_4__,,,__,.,._,,_.•-,L-........ .......J'-,i-.~_,,.,~,,.....,~___, 
0 JO 20 30 40 SO 60 70 80 90 100 

I GEOTECHNICALBORINGRECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10121/2014 
COORDN: 510700 COMP. DATE: 10/21/2014 
COORDE: 1471084 Page 2 of 2 
LOCATION: F.ast Bend Station, KY 

I BORING NO.: BA-4 ~I 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEIIT FOR EXPLANATION OF 

(ft) SYMBOLS AND ABBREVIATIONS BEWW. 
1-- 0 

Drill using mud rotary for UD 118111plCS 

- s -

1-- 10 -

1-- 15 -

, 1-- 20 -

1-- 2S -

1-- 30 -

1-- 35 -

1-- 40 -

1-- 4S -
<:J 

< Boring Terminaled at 46.0 feel 

~ 
Cl1-- 50 

CONnACJ'OR: 
LOOCll!D BY: 
EQUIPMENT: 
DRllLMJmiOD: 
HOLE DIAMEIBR: 

S cl ME/B. Scheiderer 
C. Seifert 
Diedrich D-50 
Mud Rotary 
4" 

CLOSURE ME'rnOD: Tnmic grouted ID ground surface 

REMARKS: Boring advaneed using mud rotary drilliq ID 
obtain relllivoly undisturbed (UD) thin-walled 
tube samples. 

REVIEWED BY: ...,,M......,B,..jsbqill&\ll.'----~-

L E SAMPLES 
E L (he") I 
G E D T N-COUNT 
E v E 

y or 
N N P Ree%JRQD% 
D (fl) T B 6H- 6"- 611- 6" 

- UD-1 I (14) 
~ 

UD-2. (8) 

1-- -

=I 
(23) 

(6) 

1-- -

UD-S I (0) 

- UD-61 

(6) 
-

- UD-71 

(22) 
1--

~ -

UD-81 

(24) 

- UD-91 

(24) 
1--

L -

UD-10 I (23) 

- UD-11 I (20) 
L 

PL~%) NMJ%) 

A FINES(%) 

e SPT(bpf) 

10 20 30 40 so 60 70 

EXHIBIT2 
Page 78 of 247 

ll~%) 

80 90 100 

s 

10 

15 

20 

25 

30 

35 

40 

45 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/30/2014 
COORDN: COMP. DATE: 10/30/2014 
COORDE: Pa1e 1 of 1 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-4A ~I 



EXHIBIT2 
Page 79 of 247 

D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEEKEYSYMBOLSHEEI'FOREXPIANATIONOF 

I- <8> 
SYMBOLS AND ABBRl!VIATIONS BHLOW. 

Fill: 

Alluvium: loose, moist, dark reddish brown, Silly SAND 
(SM), fine sand, some silt 

Alluvium: loose, mo~ dark reddish brown, clayey SAND 
(Sq, fine sand, some clay, tncc silt 

~ s -
Alluvium: VPrf soft, moist to wet, very dark gray, Lean CLAY 
(CL), clay, few silt, trace fine sand · 

i 
B 
~ 
~ 

~ 
~ 

- 10 -

- 15 -

Alluvium: loose, wet, brown, Silty SAND (SM), fine send, 
some silt 

Alluviwn: very soft, wot, reddish brown, SILT (ML) few clsy 
and fine saod 

§ Alluvium: very loose to loose, wet. brown to dark reddish 
13 brown, Silty SAND (SM), tine sand, some silt 

s~ 20 -

i 
~ 

Sl-

L 
E 
G 
E 
N 
D 

0> 
·:::.- :::·: :~·. 
···.· ·.· 
·: .. ... ·. ·~.:: 

~ 
~ I 

... ·:··:· .. t 
>L:< 

', •.'•, 

·'.' ··. :Z· 

...... ·>':·:. 
; ·.·. 
·. ·:. .......... 
::.:: ·:·. 

:i Alluvium: very loose, wet, dark reddish brown, Clsyey SAND ·. 

E 
L 
E 
v 

(ft) 
458.0 

~453.0-

-448.0-

~443.0-

t; ~ ill (SC), fine send, SOllle clay 

i~ 25 - .. ~433.0-
Q ~-----------------f,~.~ .. FA.' . 
j1i Alluvium: very loose, wot, brown, Silty SAND (SM), fme ·:.> :· ~· :::· 
§ send, some silt, trace clsy ... : ... :. } 

SAMPLES 
(Rec:") I T N-O>UNT D 

E 
y or 
P lloc"/JR.QD% N 

T E 6"-6"-6"-6" 

R (11) 

SS-I 3-3-4 ,_ 

~ (12) 

SS-2 I> 2-3-3 ,_ 

- (16) 

SS-3 x l-WOH-1 
'-

- (13) 

Ss-4 x WOH 
~ 

- (18) 

x ss-s 1-1-WOH 
-
~ (18) 

ss-6 x WOH 
-
,_ (12) 

SS-1 x WOH-WOH-2 
'--

- (16) 

ss-s x WOH-2-2 ,_ 

- (18) 

SS-9 )( WOH-1-1 
'--

SS-10 :x 
(18) 

2-1-2 ,_ 

(13) 

2-2-2 

(11) I .· .. -::.-.;:· 
5 ·.· '.: SS-12 x r 30 -1-All-IM-.um-: -loosc,--wct,-dark--gra-y,-Cls-yey-SAND--(SC)-, -fine---tt~.;.: :.·c;l.:'>'-J:·:.:-428.0- SS-13 =x 
0 

send, some clay, tncc silt ~ _ 

1-1-1 

(11) 

1-2-3 

~ 
< Alluvium: loose, wot, brown, Silly SAND (SM), fme sand, · :-:- \; (18) 

PL&/o) NMd°/o) LL~%) 

A FINES(%) 

e SPT(bpf) 

10 20 30 40 so 60 70 80 90 100 

,, 

II 
s 

10 

IS 

• 20 

t 
1+-+--+---l-.f--+--+--1-1--+-~2s 

~t 

' l+-+--+--1-1---1--1--+--;1----1-~30 

• 
~ little silt, tncc clay ._. .-_.: /: SS-14 /\ 1-1-S 1~ 
~3s -'------------------...... -="'- 4~.o__._ _ _._._ ___ _._o-'-'1'-o-2•0--'30'----40.._~so-60.._~10-s~o_.90-1~00--' 

CONillACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRllL MElHOD: 
HOLE DIAMETER: 

s &: M!!IB. Scheiderer 
D. Atkinson 
Diedrkb D-SO 
Mud Rotary 
4• 

CLOSURE METIIOD: Tr=ie grouted to grolDld surlice 

REMARKS: Groundwater was cncountcml at about 8.1 feet 
bgs at time of dril.liDg. 

I GEOTECBNICALBORINGRECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 11/3/2014 
COORDN: 510530 COMP. DATE: 11/3/2014 
COORDE: 1471088 Page 1 of 2 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-5 ~I 



"' 1S 
~ ... 
§ 

i 
~ 
Q 

~ 
§ 
"' 8 .. 
~ 
Cl 

ffi 
"' 
~ 
~ 

i 
0 
~ 

§ 

i 

D 
E 
p 
T 
H 

SOIL CIASSIFICATION 
AND REMARKS 

L E SAMPLES PL~%) NMJ%l 

~ ~ b T N~J.r .t. PINES(%) 
E V Y ar 

EXHIBIT2 
Page 80 of247 

SEEKEYSYMBOLSHEETFOREXPLANATIONOP N ~ P R11c%/RQD% e SPT(bpt) 

~ lftl SYMBOLS AND ABBREVIATIONS BELOW. D {ft) T E 6"· 6"· 6"- 6" 10 20 30 40 SO 60 70 80 90 100 
35 4-----------------i.,., ..... .,..., ... +. 423.0 +--+-+--'--'--'-1--.'\T--=F-.::.r--T-...;;:.--;::.......;:.-:r--c;::.....;:.;:::..__, 

~---------------------- ~·~:;· 
:::·.:'.:.:" 

Alluvium: medium denso, Mt, brown, Sihy SAND (SM), fine · · 1 .. ·: : •• 

sand, little silt [::.i:-; ( 
... 1.< :.:: 

:·:} ::::· 
~ 40 -'--B-onng-· -tmn--in-a1_ed_a_t40-.0~foet---------+-'--'-'-'+-418.0-

- 4S - -413.0-

- 50 - ~408.0-

~ 55 - ~403 .0-

~ 60 - ~398 .0-

-
SS-IS IX ,__ 

SS-16 ,)( 
,__ 

(18) 

2-3-8 

(18) 

S-7-8 
l-+-+-+-+-l--+--+--+--+--l 40 

l--+--+--+---+--ll--+--+-+-+-l4s 

1-+-+-+-+--!l--+--+--+---+--lso 

l-+--+--+-+-1--+--+--+---+--lss 

l-+--+--+-+-1--+--+--+---+--l 60 

i~ 6S - -393.0- l--+--+--+---+--ll--+--+--+--+-16S 

~ 
~ 
~ 

L 70 _._ ________________ .._ _ _,_388.0-'----'-...1.....---..L..-L...--L--1-L-.J..........L.....J....--1.__J_....._--J 
0 10 20 30 40 so 60 70 80 90 100 

CONIRACTOR: 
LO<JClED BY: 
EQUJPMENT: 
DRllL Ml!nlOD: 
HOLE DIAME'IER: 

S & ME/B. Scheiderer 
D. AllliDSDD 
Diodrich D-SO 
Mud Rotary 
4" 

CLOSURE METHOD: Tmnie grouted to ground sur&ce 

REMARKS: Groundwater was encountered at about 8.1 feet 
bp at time of drilling. 

REVIEWED BY: ..llMrJ.MB,..js..,hgp~-----

I GEOTECHNICALBORINGRECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 11/3/2014 
COORDN: 510530 COMP. DATE: 11/3/2014 
COORDE: 1471088 Page 2 of 2 
LOCATION: East Bend Station, KY 

I BORING NO.: BA~S ~I 



D 
E 
p 
T 
H 

<ffl 

s 

10· 

IS 

20 

2S 

30 

SOIL CLASSIF1CATION 
AND REMARKS 

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

Fill: gravel road base 

Fill: stitr, moil!, atroog brown with brownish mottling, Lean 
CLAY (CL), moatffne non plastic fines, (silt), Utile some fine 
sand, few to little gravel, trace root lngments, few non to 
low plasticity fines (clay) 

~~~moii""siroiii~"WnWiihbrownmOttliii&LWla~ 
with gravel (CL), moatly non plastic fines (silt), few to little, 
non to low plasticity fines, (clay), little fine gravel, few fine 
a and 

Pill: veiy stitr, moist, strong brown with brown mottling, 
Sandy lean CLAY (CL), some fine sand, few fine gnovel 

with dark gray mottling, trace fine grave~ trace wood 
li'agments 

Fill: very stiff, mois~ stroog brown with dark gray mottling, 
Lean CLAY with sand (CL), mostly non to low plasticity iiDea 
(clay), few non plastic fiDOS (silt), trace fine grave~ some sand 

NoRocovcry 

CONTRACTOR; 
LOGGED BY: 

S &MEIP. Tuttle 
N. J. Smith 
CMBSSOX EQUIPMENI": 

DRilL Ml!'IHOD: 
HOLE DIAMETER; 

Solid stem to 9' I Casing advancer 9' to I 00.S' 
8" Solid atem / 3" Casing advam:er 

O.OSURE ME'IHOD: Trernie grwud to pm<! sumce 

REMARKS: Drilled using 3.S" solid stem auger to 9'then 3" 
cuing advancer to I 00.S' 

REVIEWED BY: - M Bilhr&J .. -

EXHIBIT2 
Page 81 of247 

L E SAMPLES PL~%) NMJ%J ll.~%) 
E L I 
G E D E v E 
N N 
D (ft) T 

Sl9.0 

T 
(he') 

N.COUN'J' 
y or 
p R.oc%/RQD'/, 

E 6"· 6"- 6"- 6" 

(16) 

6-7-3 

(11) 

2-6-8 

(12) 

... FlNES(%) 

e SPT(bpf) 

10 20 30 40 so 60 70 80 90 100 

6-10-10 IS 

(0) 

10-13-14 30 

(7) 

I GEOTECHNICAL BORING RECORD 

PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 1115/2014 
COORDN: 510794 COMP. DATE: 11/612014 
COORDE: 1472101 Page 1 of 3 
LOCATION: East Bend Station, KY 

I 

I BORING NO.: BA-6 ~I 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHBIITFOR. BXPLANAilON OF 

SYMBOLS AND ABBREVIATIONS BELOW. 
- ~ftJ 

fines (silt), linle some fine sand, trace fine grawl and non to 
low plasticity fines (clay) 

'-- 40 -

Fill: very stiff; mois~ brown with grayish brown mottling, 
~Jean CI.A Y (CL), mostly fine aand, little IO some non 
plastic fines (silt), trace fioc grawl 

-----------------------
Fill: very stiff; mois~ brown with dad: gray mottling, Lean 
Cl.A Y with sand (CL), mostly non plastic finca (silt), some 
fine sand, few non to low plasticity fincs (clay}, trace fine 
gravel 

I- 4S -

trace bW:k oxide nodulcs 

- so -

Alluvium: medium dense, m~ brown with ~y, gray, 
reddish brown mottling, Cla~ SAND (SC), m fine sand, 
somt non to low plasticity fines (clay}, few non plasticc fines 
(silt), trace coanc oravd 

Alluvhwm: medium dense, mois~ brown with liaht brown 

'-- SS - mottling, Lean Cl.A Y with sand (CL), mostly fine sand, some 
non plastic fines (ailt}, trace to few 1l(]O to low plasticity finca 
(clay} 

loose, brown .. 
~----------------------.. Alluvium: very loose, Sandy Jean CIA Y (CL}, trace non to 

I- 60 - low plasticity finca (clay) .. .... 
§ mostly fine to medium sand 

~ .. 
ii- 6S -

Alluvi1D11: very loose, ~ brown, Silty SAND (SM}, mostly ~ 
fine to medium sand, some non plastic fines (silt}, trace non to 
low plasticity fines (clay} 

~ 
0 
(!j 
~ ., 
!::! 

t 70 

CONTRACTOR: 
LOOOEDBY: 
EQUIPMENT: 
DR.IIL MB'JHOD: 
HOLE DIAME'IBR: 

S &ME/P. Tuttle 
N. J. Smith 
CMESSOX 
Solid stem to 9' I Cuing advancer 9' to 100.5' 
8" Solid stem/ 3" Casing advancer 

CLOSURE METIIOD: Treinie ~to ground surliwe 

REMARKS: Drilled usi1113.S" solid stem auger to 9'thcn 3" 
casing advanccr to 100.5' 

REVIEWED BY: ..iiMa....i;Bwi•whillQJ!"-'-'-==~~"-

L E SAMPLES 
E L N~iir G E 

I T D 
E v B 

y or 
N N p .Rec%1RQD% 
D (ft) E T 6" .. 6"-611-6" 

~ 
484.0 ,,,,_, 

~ Z3· 12-12 . 

~ ~ - (13) 

SS-8 IX I -479.0- 6-8-9 
'-

~ (16) 

x I SS-9 7-12-13 
~ 

'-- (11) 

I 
1--474.0- SS-10 )( 2-1().12 

"-

~ (16) 

x SS-11 6-8-9 
~ 

I - (13) 

-469.0- SS-12 ')( ~10 ~ -

~ 
- (12) 

SS-13 x 6-8-10 

. 

~ 

... ... -· ·. ::. · (16) 

::_::.::. } .1-464.0- SS-14 )( S-7-9 ... . :.::: ,_ 

:::.: :~ .. ~: )· ~ (13} 

SS-lS Y.. :.· ·-: ::· 3.3.3 . . ... 
~ 

~ - (13} 

ix OH-WOH-I '-4S9.0- SS-16 
"-

x (14) 

~ SS-17 2-1-3 
~ 

·:~:.: ~/ ? - (7) 

::: : ::· ~· ·;;: -4S4.0 - SS-18 IX 1-WOH-WO~; 
'-

....... :. ·:.::. - (18) · .. · .... :.:"- x . . . ·:. SS-19 1-1-2 
::::_:>:::.::· ~ 

~ (14) 
~ 

449.0 

PL~%) 

10 20 30 

T 

• 

I 

,J 

l 

~ 

• 
JO 20 30 

NMJ%) 

• FINES('h) 

• SPT(bpf) 

40 so 60 70 

40 so 60 70 

EXHIBIT2 
Page 82 of247 

IL~%) 

80 90 100 

40 

4S 

so 

SS 

60 

6S 

80 90 100 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 11/5/2014 
COORDN: 510794 COMP. DATE: 11/612014 
COORDE: 1472101 Pa&e 2 of 3 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-6 
- . ~I 



D 
E 
p 
T 
H 

<pJ 

75 

80 

85 

95 

§ 

! 
1 ·00 

i 

SOIL CLASSIFICATION 
AND REMARKS 

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

Alluvium: very soft,-. brown, Sandy lean CIAY (CL), 
mostly fine to medium sand, some non plutic lines (silt), tiace 
non to low plasticity fines (clay) 

medium stiff 

soft, few non to low plasticity fines (clay) 

medium stiff; trace few non to low plasticity fines (cla~ 

soft, dark gray, few non to low plasticity fines (clay) 

medium stiff; dark gray with brown mottling, trace non to low 
plasticity fines ( clsy) 

Al1uviuum, stiff; moist"' wet, dark gray, Sandy lean CIA Y 
(CL), mostly low plasticity fines (clay), few non plastic fines 
(sih), some fine Ul medium sand 

Vffl'/Stiff; moist 

Al1uviuum, dtnse, wet, brown with very dark pay pve~ 
Well graded GRAVEL (GW), mo!lly fine to ooarse gravel, 
few fine to coarse sand, ttace non plastic fines (sill) 

Alluvium: medium dmse, wet, brown with reddish brown 
mottling, Well graded GRAVEL with sand (GW), mostly fine 
grave~ some fine to coane sand 

ttace dark py mottling 

Boringterminatedat 100.5li:et 

L 
E 
G 
E 
N 
D 

E 
L I 
E D v E 

N 
(ft) T 

449.0 

SAMPLES 

T 
(Ric") 

N-COUNT 
y or 
p R.eco/.JR.QD'/o 

E 611 .. 6" .. 6"- 6" 

3-3-4 

(18) 

3-3-4 

(18) 

1-2-2 

(13) 

(18) 

2-2-2 

(14) 

2-2-5 

(18) 

2-4-5 

PL~%) NMJ%l 

A FINES(%) 

e SYr(bpf) 

30 40 so 60 70 

EXHIBIT2 
Page 83 of247 

LL~%) 

80 90 JOO 

~ 105 -1-------------------'"---"'- 414.0 -L-......l.......l. _ _ _ _L__Jl.--.1.._..L....l..__.l_J-....L.....l..-l-L...--l 
0 JO 20 30 40 SO 60 70 80 90 JOO 

CON'IRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL ME11IOD: 
HOLE DIAMETER: 

S & MEI P. Tuttle 
N.1. Smith 
CME550X 
Solid stem to 9' I Casing advsncer 9' to I 00.5' 
8" Solid stem/ 3" Casing advsn= 

CLOSURE METIIOD: Tremie grouted to ground sur1ilcc 

REMARKS: Drilled using 3.5" solid stem auger to 9' Ihm 3' 
casing advancer to I 00.5' 

REVIEWED BY: ..1JMr.l...JlB!.1o1W.iWQPllloL.------

I GEOTECHNICAL BORING RECORD I 
' PROJECT NAME: DUKE East Bend Phase 2 ID:constitution 

PROJECT NO.: 7810140159 START DATE: 11/5/2014 
COORDN: 510794 COMP. DATE: ll/6/2014 
COORDE: 1472101 Page 3 of 3 
LOCATION: East Bend Station, KY 

I BORING Na..: BA-6 ~I 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

(ft) SYMBOLS AND ABBREVlATIONS Bl!WW. 
~ 0 

Drill using mud rotary for UD samplea 

~ s -

- 10 -

- 15 -

~ 20 -

~ 2S -

- 30 -

~ 3S 

CONI'RACl'OR: 
LOOCJEDBY: 
EQUlPMBNT: 
DRIILMETIIOD: 
HOLE DIAME1ER: 

S &: ME/B. Scheiderer 
N.J. Smith 
Diedrich D-SO 
Hollow stem auger 
1" 

CLOSURE METIIOD: Trcmie pouted to ground surface 

REMARKS: 

REVIEWED BY: ...,M.._B.,.i1111shl"IOSl1L-----

EXHIBIT2 
Page 84 of247 

L E SAMPLES PL~%) NMJ%J IL~%) 
E L N~~ I 
G E D T •FINES(%) 
E v E 

y or 
N N P Rec%/RQD% e SPT{bpt) 
D (ft) T E 6"- 6"- 6"- 6" 10 20 30 40 so 60 70 80 90 100 

~ - s 

- -

~11 
(14) 10 

~ - IS 

UD-21 

(S) 

~ -
~31 

(24) 20 

-~1 
(20) 

~ 2S 

~ - (24) 30 

I UD-S 

0 10 20 30 40 so 60 70 80 90 100 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 11/10/2014 
COORDN: COMP. DATE: 11/10/2014 
COORDE: Page 1 of 3 
LOCATION: East Bend Station, KY 

I BORING NO.: BA~6A ~I 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEl!T FOR EXPu.NATION OF 

- ~~ 
SYMBOLS AND ABBRJ!VIATIONS BELOW. 

Drill using mud rotmy for UD s11111plcs 

- 40 -

~ 45 - Vibrating wire pi=met..- installed at 45.0 feel 

- 50 -

'"" 55 -

"' 
~ 60 -

~ 

§ 
C> 

~ 
0 

"' 
~ - 65 -

s 
!!l 
!< ., 
!:! 
~ 
""- 70 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DR!ll. ME1HOD: 
HOLE DIAMElER: 

s & ME/B. Scheidt:rc:r 
N. 1. Smith 
Diedrich D-50 
Hollow stem auger 
7" 

CLOSURE MEniOD: Tumie grouted to ground surliu:c 

REMARKS: 

L E 
E L 
G E 
E v 
N 
D (ft) 

- -

~ -

- -

L -

~ -

L.. -

SAMPLES 
(Rec") I 

D T N-COUNT 
E 

y or 

N p Rt.c%/R.QD% 

T E 6"- 6"- 6"- 6" 

~1 
(24) 

(24) 

UD-7 

(16) 

UD-8 

UD-91 

(22) 

(12) 

UD-10 

(24) 

UD-11 

PL~%) ~(%) 

.a. FINES(%) 

e SPT(bpf) 

10 20 30 40 50 60 70 

EXHIBIT2 
Page 85 of247 

U.~%) 

80 90 100 

40 

45 

50 

55 

60 

65 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 11110/2014 
COORDN: COMP. DATE: 11/10/2014 
COORDE: Paze 2 of 3 
LOCATION: F.ast Bend Station, KY 

I BORING NO.: BA~6A amec:OI 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

"""o/J 
SYMBOLS AND ABBREVIATIONS BELOW. 

..... 75 - Vibnting wire pit7.0llldcr ins1Bllod at 75.0 lee! 

Boring Terminated at 77.0 feet 

- 80 -

'-- 85 -

'-- 90 -

""" 95 -

..... 100-

-

CONmACI'OR: 
LOOGEDBY: 
EQUJPMBNT: 
DRnL Ml!lllOD: 
HOLii DIAME'IER: 

S &MEIB. Scheiderer 
N. 1. Smith 
Diedrich D-50 
Hollow stau aup 
7" 

CLOSURE Ml!'IHOD: Tremie grouted to pound sur&cc 

REMARKS: 

L E 
E L 
G E 

I 
D 

E v E 
N N 
D (ft) T 

""" -

'-- -

""" -

""" -

..... -

'-- -

SAMPLES PL~%) 
(b:") 

T N..ccJUNT 
y or 
p b:"AJRQD% 

E 6"- 611
- 6"- 611 10 20 

NMJ%) 

.a. FINES ('Ao) 

• SPT(bpf) 

30 40 so 60 70 

EXHIBIT2 
Page 86 of247 

LL~%) 

80 90 100 

75 

80 

85 

90 

95 

100 

I GEOTECBNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 11/10/2014 
COORDN: COMP. DATE: 11/10/2014 
COORDE: Page 3 of 3 
LOCATION: East Bend Station, KY 

I BORING NO:: BA-6A amec:OI 



EXHIBITl 
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D 
E 
p 
T 

SOIL CLASSIFICATION 
AND REMARKS 

H SHEKEY SYMBOL SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS BELOW. 

L 
E 
G 
E 
N 
D 

E 
L 
E 
v 

SAMP1:!·~ PL~%) NM
0

(%) LL~%) 
~ T N-COUNT .I. FINES (%) 

y or 
~ P Reco/JRQD"~ • SPT (bpt) 

-~)-!----------------~ Asphalt Pavement 
(ft) T E 6"· 6"· 6"· 6" 10 20 30 40 50 60 70 80 90 100 472.0 -l---+-+;:__:......;:..._:4_.;~;::.....::;:.....::;:.-=;::.......:;:o....:.;:......:;::.-=;:.....:.;:::..---i 

Embanlanmt Fill: demc, moist, bmwn, Poarty graded SAND 
with silt (SP-SM), mostly fine und, few non plastic fines (silt) 

medium dense, reddish brown mottling 

..... 

:/ :.:·" 
. : 
,• : ........ . 

~ 5 - ::./: : : ~467 .0 -
1--,Alluvium ___ -, -.li=·~~m-o~ist,-brown,--lean--,CLA~"'y'"'"(CL:-.,-),-trace,..--,fine..---+,.~~7'T+J" 

~ 10 -

sand, mostly low plasticity fines . ~V h 
Alluvium: stiff; moist, brown, lean Cl.A Y (CL), trace fine 
saod, mostly low plasticity fines ~" 

,.....,...... ~~..,. 

--0··-- ~ 
Alluvium: loose, moist, brown,SiltySAND(SM), mostlyfinc :._:.:::. 
to medium sand, few non plasticru.r. (silt), trace black oxide ·. · 

nodules .. : :·: .. ' 457.0 -
'Sl .. . 

very loose, wet, no black oxide nodules - . ·:.. · 

trace black oxide nodules 

loose 

trace non plastic finos (clay) 

Alluvium: very loose, wet, brown, Poorly graded SAND wi1h 
silt (SP-5M), mostly fine to medimn sand, few non plastic 
fines (silt), trace non plastic fines (clay) 

loose 

..... 
1>: 
1::._: . . : .. 
.··-:: .:: 
1 ·::· : -: .~ 452.0 -:·.· · .. 

" 
.. · " . 
··.:: 
1:: .. :. ·:·· :. : ... 
1:. ··. ': 

1:.-... : :,:.-447.0-
.• : 

:::.) :·· 
·:.": . . 

.. .. 
.......... 1-442.0-

:·.· 
........ 
".::: .·. 

-
SS-I \;., 

-
-

SS-2 )( 
-

-
SS-3 )( 

-

SS-4 Y. ,_ 

SS-5 )( 

-
l.... 

SS-7 x 
SS-8 x ,_ 

-
SS-9 )( 

-
SS-10 )( 

'-

-
SS-11 )( 

SS-12 x ,_ 

'-

SS-13 ~ 

(17) 

8-15-20 

(18) 

13-15-10 

(12) 

3-5~ 

(16) 

4-5~ 

(12) 

3.5.g 

(10) 

3.3.3 

{II) 

2-1-3 

(12) 

2-2-2 

(5) 

2-3-3 

(10) 

3-3-4 

(12) 

2-3-3 

(17) 

2-1-2 

(18) 

2-2-3 

1---11--+--+-l--+--+--+~l--+-~10 

1-++--+--+--ll--+--+--l---ll--+-~15 

l-l-4--+--+-l--+--+--+--ll--+-~20 

~+--+--+-l--+--+--+-l--+-~25 

1-+-+--+--+--ll--+--+--+--ll--+-~30 

CONTRACTOR: 
LOGGED BY: 

s & MEI P. Tuttle 
N. I . Smith 
CME550X 

I GEOTECHNICALBORINGRECORD 
EQUIPMENT: 
DRllL ME'IHOD: 
HOLE DIAME'IER: 

Solid stem to 10' I Mud rolBiy from IO' to 55' 
8" Solid stem/ 4" Mwl rotmy 

CLOSURE ME'mOD: Trmiie grouted to ground surliioe 

REMARKS: 

PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/20/2014 
COORDN: 510688 COMP. DATE: 10/20/2014 
COORDE: 1472100 Page 1 of 2 
LOCATION: East Bend Station, KY 

I 

Growtdwater was encountered at 16.0 ft bgs at 
time of drilling. 

REVIEWED BY: ..,M~B .. iab1111111"111------
I BORING NO.: BA~7 amec:OI 



EXHIBIT2 
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D 
E 
p 
T 
H 

SOIL CLASSIFICATION 
AND REMARKS 

L E PL~%) NMd%) 
E L 
G E .a. FINES{%) 
E V 

SAMPLES 
I T N20°J.r D y or 

SEEKEYSYMBOLSHEETFOREXPLANATIONOF N e SPT{bpf) 
E p Rcc"/o/RQD"/, 

.... <f1 -+---s_YMBO __ LS_AND __ AB_BREVIA __ 
11
_0N_s_B_ELO_w_. --r...,,0.,....,.+-4<:!.o+-++--=---'---'-+.-..;lj!-0_,2;:::0.....::.;30:__:40~S;:0:..-;60::......:7;:..0-;::80:.....:,90::.....:.l;:.:OO:___~ 

:::-: . ~::~· 

N 
T E 

6"- 6"- 6"- 6" 

i 

little to some non plastic fines {silt) 

loose, little non plastic fines (silt), trace non plastic fines (clsy) 

.... 40 -

wiry loos~ 

Alluvium: soft, wet, dark gray, Sandy SILT (ML), fine to 
modium ssnd, mostly non pWtic fines (silt), trace~ non 

_ 
4
S _ plastic fines (clay) 

Alluvium: medium dense, wet, dark gray with little brown 
molding, Well graded SAND (SW), mostly fine to coarse 
sand, trace non plastic fines (Silt), trace wood ftagmcnts 

:.···: ::: 
· ........ · ... . 
··.·:·<-::: 
. ·.'· ... :: 
::.::._:;·::: 

..... ·::.: 

.. · : .......... · .. :·. 
... :-:· 

§ brown. trace wood bpiarts : : : : ; : : : i .... 50 - .... ______________________ ;:::::::-422.0-

~ ~·~X 

~o: ~.a?-~=-~ :.!.:.!.:.!.:.!. 
some fine gravd (gnuiilc, chert) 

§,_ SS +-=-...,-----,---,.-.,....,"'"""..,......,---------1-'::~;:~::~:='t- 417.0-
Boring terminated at 5S.O tee!. 

~ 
~ 
~ 

§ 

~ 
"' 

I"~ -
~ 
!!;! 

'-412.0-

'-407.0-

...... 

SS-15 x 
..... 

-
SS-16 x ,_ 

...... 

SS-11 IX -

-

SS-19 x -
-

SS-20 X 
-
-

SS-21 x -
-

SS-22 )( 
..... 

(18) 

1-2-2 

(18) 

2-3~ 

(14) 

WOH-2-2 

(11) 

2-1-2 

(8) 

4-8~ 

(13) 

6-3-S 

(12) 

11-17-16 

(12) 

12-14-18 

H 

1-1+--+-+-l-+--+-+--'I-+--< 40 

II 
~~\-+-+--+--l--lt--+--+--+--145 

t 

1--+-"<+--+-t--+--+--+~f--+-~SO 

• 

l-+--+-+-l-+--+-+--11-+--<ss 

l--+--+--+-1--+--+--+-t--+-~ 60 

l-+--+-+--ll-+--l--+--1~-l-~6S 

t 70 --L------------------''---.L.402.0-'----'--'-----'---''---'-....L.-'---''--"'-....L..-'---'-.._--' 
0 10 20 30 40 50 60 70 80 90 100 

CONTRACTOR: 
LOCJOEDBY: 
EQUD'MENT: 
DRIIL METiiOD: 
HOLE DIAME1ER: 

S & MEI P. Tultle 
N. J. Smith 
CME550X 
Solid stem to 10' /Mud rotary from lO'to SS' 
8" Solid slmn / 4' Mud ro1IUy 

CLOSURE METIIOD: Trcmic grouted to ground surfu<:c 

REMARKS: Groundwater wu cncowrtcrcd at 16.0 ft bgs at 
time of clrilliD8. 

REVIEWED BY: ..i:Ma....1B;uU;1WhlMl~IL------

I GEOTECHNICALBORINGRECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/20/2014 
COORDN: 510688 COMP. DATE: 10/20/2014 
COORDE: 1472100 Pace 2 of 2 
LOCATION: East Bend Station, KY 

I BORING NO.: BA~ 7 ainec.01 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

SYMBOLS AND ABBREVIATIONS BELOW. ..... cg> 
Drill usilJ& mud rotary for UD aampl"" 

..... s -

- 10 -

- IS -

. - 20 -

~ 2S -

~ 30 -

~ 3S -

~ 40 -

Boring Terminated at 42.0 feel 

..... 4S -

~ so 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL MP:IHOD: 
HOLE DIAMETI!R: 

S & ME/B. Sdleiclc= 
c. Seifert 
Diedrich D-SO 
Mud Rotary 
4" 

CLOSURE ME1HOD: Tremie poui..I to ground swiiicc 

REMARKS: Borillg advanced using mud rotary drilling to 
obtain relaliwly UDdisturbed (UD) thiD-walled 
lllbe samples. 

REVIEWED BY: ...,M......,B..,is..,hQJIOQ&------

EXHIBIT2 
Page 89 of 247 

L E SAMPLES PL~%) NMd%) lL~'lo) 
E L (Roe'? 
G E I T N-COUNT •FINES(%) 
E v D y 

E or 
N N P Rec%/RQD% e SPT(bpt) 
D (ft) T E 6 .. - 611- 6"- 611 

10 20 30 40 so 60 70 80 90 100 

- lJD.l I (20) 

,_ s 

lJD.21 

(0) 

..... - 10 
(24) 

lJD.3 

(17) 

lJD.4 
..... - IS 

lJD.S I (23} 

..... - (18) 20 
lJD.6 

(0) 

lJD.7 

..... - 25 

~ - 30 

~ - 3S 

(0) 

lJD.8 

- - (6) 40 
UD-9 

~ - 4S 

0 10 20 30 40 so 60 70 80 90 100 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/28/2014 
COORDN: COMP. DATE: 10/28/2014 
COORDE: Page 1 of 1 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-7A ~I 



EXHIBIT2 
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0 SOIL CLASSIFICATION L E SAMPLES PU%) NM
9

(%l 
E E L (he") Ill 
~ AND REMARKS G E ~ T N.a>UNT .1. FINES(%) 

H SEEKEYSYMBOLSHEETFOREXPLANATIONOF ~ V ~ ~ Rec%lRQD% e SPT(bpt) 

(ft) SYMBOl.SANDABBREVIATIONSBELOW. D (ft) T E 6,_ 6,_ 6,_ 6, 
'- o -+--------------------<hr-.~1-461.0 -+---+-+----+-=Tl0:.......::2;=.0.....:.;30'---'40i'--=r50:.......::60;::-:.r70'--'i8,::.0_90;::.....o.;100;::...---1 

Alluvium: soft, moist, darlt brown, Elastic SILT (MH), little 
low plasticity fines, trace medium plasticity final 

Alluvium: very soft, moist, darlt brown to wiry dark gray, Fat ~~ 
Cl.A y (CH), trace low plasticity fines, mostly bigb plasticity m 

- 5 - fines .,~-456.0-
1-----------------~..+.'~'o""I 

- 10 -

§ 

Alluvium: vr:ry loose, wot, brown, Silty SAND (SM), 1race ¥ ·::: · :_· :: ? 
low plasticity fines :. · · ·: ::: 

::::_: _ _. / 

Alluvium: very loose, wet, brown, Oayey SAND (SC), some 
medium plasticity fines 

Alluvium: very loose, wet, brown, Silty SAND (SM), fine 
sand, little high plasticity fmeo, clay lens at 13 feet 

·:. 

~ - 15 - no high plasticity fines, little non plastic fines 

~ 
Q 

~ clay lenses throughout, less than 0.5 inch diame!er 

rs 
3- 20 -

~ clay tens at 20.5 feet 

"' . ··.· ·.· 
: .... · ... ·:.::. ~ ~ ·. 

~ AlluvillllD1: very loose, wet, very darlt py, Poorly graded ::" :::. :· : 
~ SAND (SP-SM), fine sand, little medium plasticity fines . • "-' 

;- 25 -;.......,All.,.,llVl-,-.um:-· so11,--=--wc-~'""dark.,.-,-gra-y,-::F""at""'a.A=--:-cY;:-.,,(CH)=,-m-o--:stl.,.-y.,..hi""·gh,.--~I~~:,.,· -· t--- ~ 
~ 

§ 

~ 
"' 

436.0-

~ - 30 - Altuviuum: very loose, wet, dark py, Silty SAND (SM), few , .. :' ::·:-431.0-i high plasticity fines, clay lenseo throughout 

AlluvillllD1: soft, wet, very dark gray, Fat Cl.A Y (CH), mostly 
high pluticity fines, few fine sand 

;:. 
.. .· ... ? 

. ... 

~ ~ 
~ ~ 

-35 _t::============================~~R._ 426.0 

SS-I ~ 
-

SS-2 x 
~ 

SS-3 x 
~ 

-
SS-4 x 

-
-

SS-5 x 
SS-6 x 

-

~ 

SS-7 IX ,_ 

-

SS-8 x 
-

SS-9 ~ ,_ 

-

SS-10 x 
-
-

SS-11 IX ,_ 

-

SS-12 x 
-
-

ss.13 IX 
-

SS-14 ~ 
~ 

(7) 

2-1-2 

(6) 

WOH-1-1 

(11) 

WOH-1-1 

WOH 
(14) 

WOH 
(13) 

(13) 

1-2-2 

(11) 

WOT-2-2 

(16) 

1-1-1 

(18) 

1-1-1 

(18) 

1-1-1 

(18) 

WOH-1-1 

(18) 

WOH-1-1 

(18) 

1-2-2 

(18) 

WOH-1-2 

f1R\ 

t+--t--+-+-t---+--+--+~t--+-~5 

0 
1---t--+-+-t---+--+--+-t--+-~10 

• 

• 
t-+--t--+-+-t---+--+--+~t--+-~15 

~I· 

tt-+--+--+---it--+--+--+---1-+-~20 

• 
25 

30 

~It 

\ 
0 JO 20 30 40 so 60 70 80 90 100 

CONTRACTOR: 
I.OGGEDBY: 

S & ME/B. Scheiderer 
c. Sei!c:rt I GEOTECBNICAL BORING RECORD 

EQUIPMENT: Diedrich D-50 
DRIIL MEnlOD: Mud Rotary 
HOLE DIAMElER: 4" 

CLOSURE ME1HOD: Tremie grouted to ground sur1ice 

REMARKS: Oroundwatcr wu enc01mtered at 6.0 ft bgs at time 
of drilling. 

PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/31/2014 
COORDN: 510564 COMP. DATE: 10/31/2014 
COORDE: 1472168 Pa&e 1 of 2 
LOCATION: East Bend Station, KY 

I 

REVIEWED BY: ...,M.....,B,..js,..hop~-----

I BORING NO.: BA-~ 811>e&I 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

._ w SYMBOLS AND ABBREVIATIONS BELOW. 

Alluviuum: loose, wet, d8lk gray, Silty SAND (SM), fine 
sand, little non plastic finm, trace low plasticity !inc! 

verydllkgray 

- 40 -

clay lens at41.0 fCct 

~----------------------
Alluvium: loose, wet, very d8lk gray, Well graded SAND 
~,fine to coane sand, U.W gravel, few lnloe non plaslic 

f- 4S - medium dense, gravel 

Boring tmninated at 48.8 feet 

,_ so -

f- SS -

,_ 60 -

,_ 65 -

- 70 

CONTRACTOR; 
LOGGED BY: 

s &: ME/B. Scheidt:rcr 
C. Seifert 

EQUIPMIDll': Diedrich D-SO 
DRILL ME1HOD: Mud Rotary 
HOLE DlAME'JER: 4" 

CLOSURE ME'IHOD: Tranie groWd to phund surl'ace 

REMARKS: Omundwattr was eoCOIUl!a'ed at 6.0 ft hp at ame 
of drilling. 

REVIEWED BY: ,..,M..._.,B..,jsb .. op-.. ____ _ 

L E SAMPLES 
E L (Rec") 
G E 

I T N.COUNI' D E v E 
y or 

N p R<c%'R.QD"!. N 
D (ft) T E 6"-6"00 6"-611 

.. 426.0 

~ ...... .. :.:· 
SS-IS 1-S-S 

" : .'.·:.:: .. 
:. ·.~· .:: 

~ (18) ... ... : .... ::. IX ......... :.:·· SS-16 WOT-2-2 
···.· .• -
: ............ :: 

~· ::· :::· >-421.0-

~ 
(II) 

........ :. 
SS-17 2-3-4 .. ::·.·:.:::· 

,• 

:::::::: (18) ~ 

11111111 

SS-18 IX S-4-S 
~ 

f-416.0-

~ 
(16) 

SS-19 ~7 

~ (16) 

SS-20 IX 8-8-10 ·.· .. · ·. ~ 

f-411.0-

t-406.0-

t-401.0-

,_396.0-

391. 0 

PL~%) ™l'lo) 
_.FINES(%) 

• SPT(bpt) 

10 20 30 40 so 60 

I 

I 

• 

I 

\ 

70 

EXHIBIT2 
Page 91 of247 

IL;/o) 

80 90 100 

40 

4S 

so 

SS 

60 

65 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 STARTDATE: 10/31/2014 
COORDN: 510564 COMP.DATE: 10131/2014 
COORDE: 1472168 Page 2 of 2 
LOCATION: East Bend Station, KY 

I BORING NO.: BA~8 am~I 



D SOIL CLASSIFICATION L E E E L p AND REMARKS G E T E v H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 
SYMBOLS AND ABBREVIATIONS BBLOW. D (ft) (ft) 

~ 0 
Fill ~~ 

Sl9.0 

Fill: loose, moist, brown, Silty Sand (~mostly fine to 
medium sand, few fine gravel trace root gmcnts 

' .. 
~:.~ :·> {.·· 
. :., :~: 

. • . ···. 
~ ~ 

Fill: medium daise, mois~ brown with light py mottling, ·D I<: Silty gravel with sand (GM), little non plastic lines, some tine Do I 
I- s - to medium sand, mostly fine gravel, trace root fragments 

b 1b ::::~s14.o-
·D I<: 

Fill: very stiff, mois~ brown with dad: gray mottling. Sandy 
lean Cl.A Y with ~vel (CL), mostly DOD plastic fines (clay), 

'- IO - some line sand, little fine gravel -S09.0-

~----------------------

'- IS -

Fill: very stiff, mois~ brown with dark brown , dark gray 
mottling, Sandy lean CLAY (CL), mostly DOD plastic fines, 
some fine sand, few tine gravei trace root fragmerrts -504.0-

stifi; dark grayish brown with brown mottling, trace fine 
g111v~ trace non plutic lines (clay) 

I- 20 - ~499.0-

very stifi; brown with dark grayish brown mottling, trace few 
non plastic fines (clay) 

I- 2S - ~494.0-

.... 

t:l ~ 

SAMPLES 
(Rec") I T N-COUNT D y or E p Rec'1o/RQD'lo N 

T E 6"- 6"- 6"- 6" 

,__ (14) 

SS-I x 3-S-4 
~ 

~ (14) 

SS-2 x 6~ ,_ 

g (18) 

SS-3 3-7-10 

z 
(18) 

SS-4 3-10-10 

~ 
(18) 

SS-S 448 
-

~ 
(18) 

SS-6 5-7-10 
~ 

(14) 

PL~'lo) 

IO 20 

4 

I t 

4 

I 

11 

• 

I 

NMJ'lo) 

A FINES(%) 

e SPT(bpf) 

30 40 so 60 70 

EXHIBIT2 
Page 92 of 247 

LL~%) 

80 90 100 

s 

10 

15 

20 

2S 

"''.., _ ......... - ... ~-U..<1AY I x (CL), few fine sand, mostly low plasticity lines (clay), little ~ SS-7 3-3~ 4 

~-" -___ .,. 1-·"·'- - 30 

~ -----------------------
~ 
!< Fill: stilf, moist, brown with dark yish brown mottling, ~ - (18) ., 

Lean CLAY with saod (CL), mo~OD to low plasticity fines 6 ~ ~~ little non plastic fines (silt), little fine sand, trace fine ~ SS-8 3-S-9 t 

0 

~ 
Q~ 35 

CONrRACIOR: 
LOGGED BY: 
EQUIPMENT: 
DRllL ME'IHOD: 
HOLE DIAMBtER: 

S &: MEI P. Tuttle 
N.1. Smith 
CMESSOX 
Hollow stem to 9' I Casing advancer 9' to I 00.5' 
8" Solid stem/ 3' Casing advancer 

CLOSURE ME'IllOD: Tremie grouted to ground surlilcc 

REMARKS: Groundwater was encountered at 66.S ft bgs at 
time of drilling. 

REVIEWED BY: ..iiMa....i;B1.11i•wh~._,ll--------

484.0 
0 IO 20 30 40 50 60 70 80 90 100 

I GEOTECHNICALBORINGRECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/2412014 
COORDN: 510840 COMP. DATE: 11/4/2014 
COORDE: 1473081 Page 1 of 3 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-9 amec:"I 



EXHIBIT2 
Page 93 of247 

D 
E 
p 
T 
H 

SOIL CLASSIDCATION 
AND REMARKS 

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

L E 
E L 
G E 
E V 
N 
D (ft) 

I 
D 
E 
N 
T 

SAMPLES PL~%) NMJ%) IL~%) 

T 
(Roe") 

N-COUNT .& FINES(%) 
y or 
P Rtc%/RQD% e SPT(bpf) 

E 6°- 6" .. 6" .. 6" 10 20 30 4-0 50 60 70 80 90 100 
~ 484.0-+---+~~~::.......;::-=.~:......:.;:::--

____ .. ___ ,"' _ I 
fine gravel ~ 

- 40 - ~~479.0-
1--..,,F=ill~: stift;~·=-m-o.,..ist,,...,...brown,-.....,,.Sandy--,-...,.lcan-CIA='"""'y""C""CL"")-, mostl-""y-noo---11"-rf-f-1 

plastic fines (silt), little to some fine sand, trace non plastic 
fines (clay), trace black oxide nodules 
Fill: stiff; moist, brown, Sandy lean ClA Y (CL), mostly non 

Pill: very lli1f; moil!, brcwn willl trace gray mo1111Dg, Lean ~ 
(\~c=-~·:::~lessand, trace DOil plastic f ~~ 

Clay(CL), mostlylowplasticityfioes (clay), liUlenonplastic ~ 
~ 45 _ fines (silt), few ffue sand, trace fine gravel ~~ 474.0 _ . ... .. ___ ,.,._ ... ,_, ... _ ~ 

fine sand, trace fine gravel, trace roof fragmenlB 
S Fill: hard, moist, brown with grayish brown mottling. Lean 

~ -~~~~mf~~::-*1~.=:=~~~-1 

~ \~~·~.~J!!!~~~..!~l!.... ____ J ~4690-
~ - SO - Fill: va-y stiff, moist, brown with darl< grayish brown · 

O 1 ClAYwitl11and(CL),mostlylowplasticitfines(clay),little /I 
l'l 1 mottling, Lean ClAY (CL), mostly low plasticity fines (clay), I g I few noo plastic fines (silt), trace fine l8Dd and gra'l'CI, trace / ~ 

~um:VeiYilifr,moiil,li'o'Wn-wilh'jj'aymoftliDi,T.eiii- 1 ~ ~ CLAY <c;i.l. mostly low plasticity fines (clay), few noo plsatic ~ < 'fines (siit1. trace fine sand r 

Alluviuwn: lli1f; moist, brown, Silt with sand (ML), mostly 
"'§ noo plsatic fines (silt), little fine sand, trace law plasticity fines 

- 55 - (clay) 

~ 
"' ~ 
"' 
~ 

§ 

I 
~ 

~- 65 -

~ 

i 
~ 

Alluviuum: medium dense, moist brown, Well graded SAND 
with silt (SW-SM), mostly fine to medium sand, few non 
plastic fines (silt) 

driller missed iDtcnoa1 

loose 
loose 

tmce non to law plaslicity fines (clay) 

-::: 

<:: 
'Sl :·:· 

~464.0-

~459.0-

-454_0-

A~ 70 ~------------------'lo.:o.:""""'"- 449.0 

-

SS.10 IX 
L-

SS.11 IX 

ss.12 IX 
<-­._ 

ss.13 IX 
= 

SS.!4 x 
'-

-
SS.IS X 

'-

-

SS.16 ~ 
~ 

SS.17 ~ 
L-

~ 

SS.18 ~ 
~ 

SS.19 R 
'-

-

SS.20 ~ 

SS-21 ~ 
L-

D< 

(16) 

3-6-7 

(18) 

3.5.7 

(18) 

S-8-9 

(11) 

547 

(17) 

9-15-16 
(18) 

8-10-13 

(14) 

3.7.9 

(14) 

2-4-5 

(10) 

4-5-6 

(8) 

15-7-6 

(NA) 

NA-NA-NA 

(6) 

34-6 

(6) 

4-4-5 

(10) 

~-l-i--+--l-l-+--+---l-l-+---l40 

' ~-l-+--l---1-+--l--+--1-l-+---l45 

I~ 

""· ~4-4'~<..+--1~+--1--+--1-+-~so 

I 
~"'"''-+--1-+-+--+--1-1-+---1ss 

I 

~-1411-+--1-+--l--+--1-l-+---l60 

65 

' 

J 
0 10 20 30 40 50 60 70 80 90 100 

CONTRACTOR: 
LOGOEDBY: 

S & MFJ P. Tuttle 
N. J. Smitb 
CMBSSOX 

I GEOTECHNICAL BORING RECORD 
EQUIPMENT: 
DRIILMElliOD: 
HOLE DIAME1ER: 

Hollow stem to 9' I Cuing advancer 9' to 100.5' 
8" Solid stem/ 3" Casing advancer 

CLOSURE MlffiiOD: Tumie grouted to giound surfilce 

REMARKS: Groundwater was encountered at 66.5 ft bgs at 
time of drilling. 

PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 STARTDATE: 10/2412014 
COORDN: 510840 COMP. DATE: 11/412014 
COORDE: 1473081 Page 2 of 3 
LOCATION: East Bend Station, KY 

I 

REVIEWEDBY: ~M,u...i;B~i•wbonlll.ll..----~ 

I BORING NO.: BA-9 amec:OI 
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D 
E 
p 
T 
H 

SOIL CLASSIFICATION 
AND REMARKS 

L E SAMPLES PL~%) NMd%) LL~%) 

~ ~ I T N~J..r A FINES(%) 
E V D Y or 

SEEKEYSYMBOLSHEETFOREXPLANATIONOF N ~ P Rec%/RQD% e SPT(bpf) 

-
(ft) SYMBOLSANDABBREVIATIONSBELOW. D (ft) T E 6"-6"-6"-6" .10 20 30 40 50 60 70 80 90 100 
70 -l------------------h..-r.r+-449.0 --h,,,,_~~...-1.~~,...,1...,;__3';.."3'.,.;'J;,.....:4.,::......!,,,_::;:.......:;:......:;::......!,,,_.:.r-....:;:c~:......:.r::----1 

~ 75 -

L- 80 -

.. 
2i 
~ 
§ 
!( 

~ ~ 85 -

~ 
~ 
§ ., 
§ I- 90 -

~ 

little non plastic fines (silt) 

Alluviuum: very loose wet, brown, Silty SAND (SM), mostly 
fine to medium sand, little to some DOD plutic fines (silt), 
trace non to low plasticity fines (clay) 

loose 

Alluviuum: medium dime, wet, brown, Well graded SAND 
(SW}, mostly fine to medium sand, trace come sand, trace 
few DOD plastic fines (silt) 

Alluviwm: loose, wet, dark gray, Silty SAND (SM), mostly 
fine to medium sand, little to some non plastic fines (silt), 
trace non to low plasticity fines (clay) 

No Recovery 

" " ·.·. :::: 

? . :.; 
:::: 

SS-23 'X 
'---

1-444.0 - SS-24 'X 

SS-25 x 
'---

SS-27 x 
-

(11) 

1-1-7 

(10) 

1-5-S 

(18) 

2-2-2 

(14) 

3-3-5 

(10) 

5-7-9 

(13) 

2-4-S 

(14) 

2-3-4 

(0) 

WOR-2-2 

.. 
~ .. 
~ 

Alluviuum: very soft, moist, dark gny, Lean Clay (CL), few ~ 
fine sand, mostly low plasticity fines (clay) ~ 

ti (5) 

SS-31 l)\ WOR-WOR-1 ,_ 

"' 
..... ~ 

..... IV ~ 

;L- 95 -

Alluviwm: loose, wet, gny, Well grndod SAND (GW), 
mostly fine to medium 1181ld (trace come), trace few to non 
plastic fines (silt) •. '""''--424.0- SS-32 ~ ••• 

-
SS-33 x 

--' 

••• <Ill 
§ brown, mostly fine to coarse sand, trace fine gravel, trace non ~ ' 
~ plastic fines (silt) • • • 

ii!!a ·•·<Ill 
~ ~' 
~ medium dcnac, trace few fine gravel • • • x 
a;'-- 100 -'-=~--...,,--...,.-...,.,,....,,..,,-,.----------fL:-• ... ·-'"I 4~419.0- SS-34 
~ Boring lttminatcd al" I 00.5 feet 

!!l 
~ 
~ 

(5) 

3-3-3 

(5) 

1-4-5 

(8) 

S-U 

I 

1--... -1---4-1---1---1---4-1--4-~75 

I 

It 

1---4111--l--1--1--l--1--1--~l-<80 

I 

~4--+--+-1--4--+.--+--11--+-~ 90 

~·~~-l---l---+--+-l--4--+--+--195 
\ 

1--~b..+--+-+--+-+-+---4---4---l100 

t !OS -'-------------------"'---~414.o....1...----1-l..----l..-L_.1.....--L-l........JL_.1........1....~......J-.L.----l 
0 10 20 30 40 50 60 70 80 90 100 

CONTRACTOR.: S &MPJP. Tutde 
LOGGED BY: N. J. Smith 
EQUIPMENT: CME 550X 
DRILL ME'IHOD: Hollow stem to 9' I Casing adwnccr 9' to 100.5' 
HOLfi DIAMl!'ll!R.: 8" Solid s111m / 3" Casing advancer 

CLOSURE ME'IllOD: T,.,,,ie grolll<d to llJClll!d surflce 

REMARKS: Groundwater was encountered at 66.S ft bgs at 
time of drilling. 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/2412014 
COORDN: 510840 COMP. DATE: 11/4/2014 
COORDE: 1473081 Page 3 of 3 
LOCATION: East Bend Station, KY 

REVIEWED BY: J.JMa.J:BwishlUllJ!g!IL------

I BORING NO.: BA-9 amec"I 
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D 
E 
p 
T 

son.. CLASSIFICATION 
AND REMARKS 

H SEE KEY SYMBOL SHEET POR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS BELOW. 

L 
E 
G 
E 
N 
D 

E 
L 
E 
v 

SAMP1:!·1 PL~%) NMcf%l 

~ T N-COUNT & FINES(%) 
E y or 
N P Roc"NRQD% • SPT (bp1) 

~(~-+--,-..,..-,-.,----,,......,--.,----------~ 
Asphalt and gravel subgradc 

(ft) T E 6"- 6"-6"-6" ID 20 30 40 SO 60 70 80 90 100 
%2.0 +--+-+----+_,:........:r-=;:-...;;:--=;:........:r-T-....:;::.-.:r~::::.----l 

Fill: medilDII dense, dry, brown with light gray, light brown 
mottling, Well graded GRAVEL with sand (GW), little fine to • ': 41!1 
come sand, trai:e noo plastic fines ~- • .. 

-
SS-I x 

-
-

(16) 

9-13-13 

~ s -
Alluvimn: medilDII dense, dry, brown with light brown, light 
gray lllOltliDg, Well graded SAND with silt (SW-SM), line to 
coarse sand, f~ non plastic tines, trace fine gravel : : : 

x ~4S7 .0 - SS-2 ~ 

(10) 

10-9-7 

"' ~ 

~ 10 -

!~ 25 -
0 

I!! 
§ 

Alluvium: medium dense, moist, brown, Silty SAND (SM), 
fine to medium sand, lillte non plastic fines, poorly graded 
sand 

wet, brown 

Startcd charging augers with water to control heave 

1nco low plasticity fines (clay) 

no low plasticity fines (clay) 
charging augers with water 

Started charging augcr.i with bentooite mud to control heave 

dark gray mottlillg, trace low plasticity fines (clay) 

...... ... ·.:' 

...... :.-.. ::. .. ·.: ·:·· 

:. ..... :: .. :.:: 
·" 

:::::o;.: '}:~442. 0 -

\::...? 
.··:· 

:·:·· 
•, 

.,: : ::-~· ... 
.... .. : .':.' -437.0-... .... .. · ..... 
· .. :. ·. :. -~·· 
',·',: ::. . ... 
·:':::::: 

-
SS-3 x 

(13) 

4-84 

(13) 

4-7-8 

(10) 

4-4-2 

(14) 

WOR-1-1 

~ (16) x WOR-1-1 SS-7 

SS-8 x 
-

SS-9 x 
-

SS-IO x 
-

SS-II x 
-

(14) 

WOR-1-1 

(11) 

WOR-3-4 

(14) 

1-1-1 

(12) 

WOR-1-1 

I Alluvium: soft, moist, dark gray, Silt with SAND (ML), little I 
:;! fine saod, moslly DOD to low plasticity fines SS-12 x 
~ 

- 30 --+--~~-~~~~~----------+~~t-432.0-Barin& tenniaated at 30.0 feet 

(II) 

1-1-2 

BoriJl4 offset aod rcdrillcd lllina mud rotmy drilliDa in onler 
~ to av01d heave of granular soils. (aee boring BA-IOC) 

~ 
~ 
:i 

' I 

t--++--+----+--it--+--+----+--i-+-~10 

f 
' tt--+--+----+--it--+--+----+--il--+-~15 

' 

' t+-+--+----+--il--+--+----+--il--+-~20 

• 
tt--+--+----+--it--+--+----+--il--+-~25 

t--+--+----+--it--+--+----+--i'--+-~30 

8 _ 3S ~------------------'--~421.0~-_.__._ ___ _.___._...._.....__.___._...._.....__.___._,______. 
0 IO ~ m ~ ~ ~ N ~ ~ 100 

CON'ffiACTOR.: 
LOOGEDBY: 
EQUIPMENT: 
DRllL MJ!'IHOD: 
HOU! DIAME'Il!R: 

S & Ml!/ P. Tullle 
N. J. Smith 
CMESSOX 
Hollow Stem Augen 
7" 

a..osuRE MElHOD: Tranie grouted to ground suns... 

REMARKS: Groundwater was encountered at about 11.0 feet 
bga at time of drilJiDa. 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/9/2014 
COORDN: 510670 COMP. DATE: 10/9/2014 
COORDE: 1473079 Page l of l 
LOCATION: East Bend Station, KY 

REVIEWED BY: . - -M.-B_w._op,..___~~'=-~-
I BORING NO.: BA-10 ~I 



D SOIL CIASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

(ft) SYMBOLS AND ABBREVIATIONS BELOW. 
~ 0 

Drill using mud rotary for UD samples 

~ 5 -

~ 10 -

~ 15 -
Piston sampler used 

Piston sampler used 

.'- 20 -

Piston sampler used 

I- 2S -
Piston sampler used 

Piston sampler used 

I- 30 - Piston sampler used 

I- 35 -
Pismn sampler used 

Boring Terminated at 36.0 feet 

'- 40 -

'- 4S -

~so 

CONTRACTOR: S & MEIB. Scheiderer 
M.Bishop LOGGED BY: 

EQUIPMENT: Dicdridl D-50 
DRR.L MB1HOD: Mud Rotary 
HOLE DIAME1ER: 4" 

CLOSURE ME11IOD: Tromie groUlcd to ground surfiwe 

REMARKS: Boring advanced usiDa mud rotary drilling to 
oblain relatively UDdislmbed (UD) diin-walled 
tube samples. 

EXHIBIT2 
Page 96 of247 

L E SAMPLES PL~%) NMd%) LL~%) 
E L (Rec") I 
G E D T N-COUNT A FINES(%) 
E v E 

y or 
N N P llce'Vo/RQD% e SPT(bpf) 
D (ft) T E 6"· 6"- 6"- 6" 10 20 30 40 50 60 70 80 90 100 

~ - 5 

l.JD..11 

(20) 

- - (0) 10 

l.JD..2 

(12) 

l.JD..3 

(0) 

- - lJD..4 IS 

- l.JD..S I (22) 

- 20 

(0) 

lJD..6 
(0) 

I- - l.JD..7 2S 
(0) 

lJD..8 

(0) 

l.JD..9 
I- - (24) 30 

UD-10 

- IJD.11 I (4) 
I- 35 

- - 40 

- - 4S 

0 10 20 30 40 so 60 70 80 90 100 

I GEOTECHNICALBORINGRECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 781014ol59 START DATE: 10127/2014 
COORDN: COMP. DATE: 10127/2014 
COORDE: Page 1 of 1 
LOCATION: East Bend Station, KY 

I BORING NO.: BA~lOA ~I 
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D 
E 
p 
T 
H 

._ <8> 

~ 5 -

~JO -

.. 
:; 
§ 
§ 
~ ., 
~IS -

!:.! 

~ 
u 

~ 
0: 
0 

§ ~ 20 -

l:! 
0 

"' ~ 
"' I-

~ 
8: 

~ ~ 2S -

~ 

§ 
0 

SOIL CLASSIFICATION 
AND REMARKS 

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

Mud Rotary drilling 

Alluvimn: vmy loose to loose, wet, brown, Silty SAND (SM), 
fine sand, few low plasticity fiDa (•ill) 

trace dmk gray mottling, trace low pluticity fines (clay) 

no clay, no mottling 

wry loose 

da!kgray 

L E SAMPLES PL~o/o) NMdo/o) u;1o> 
E L (Rec'? 
G E 

l T N-O>UNT .t. FINES{'/o) 
B v D y or 
N 

E p Rt>eo/o/RQDo/o e SPT(bpf) N 
D (ft) T B 6" .. 6"· 611- 6" 10 20 30 40 so 60 70 80 90 JOO 462.0 

f-4S7.0- t---+--+--+-l--+--+---+~t--+-45 

-452.0- t---+--+--+-t--+--+--+-t--+-4JO 

.-447.0- SS-l
3 ~ 

:':\ 

(12) 

l -WOH-1 ' 

..... 
· ·: .. ~ " ....... .. .. .. 

SS-14 ~ 
~~: · -

(12) 

2-1-1 

(13) 

ll-+--+---+--lt--+--+---+--11--+-~JS 

\'( ·-442.0- SS-IS~ 1-1-3 I ' 

,_ 
· .... 

.. : "~ .. SS-161~ 1-3-3 
r-

':.··: 
.. · ··· 

...... ss.11 IX 
:} :.. -437.0- ~ 

(13) 

2-2-1 

··: 

··:. ~ (18) 

SS-18 IX WOR-WOH-2 
: 

...... 
-

H-~-+--+-+--+--+---+-l--+-~20 

I 
l+-~-+--+-+--+--+--+-+-+-~25 

: ~ .. . ! ::.:~: . ": SS-19 x (18) 

1-1-1 

~o~ ~ 30 -1-------------------+-r-"·i-'T"t·-432.0-

Alluvium:, vmy soft, wet, dmk gny, Clayey SAND (SC), 
@j mostly low plasticity fines (silt), little fine sand, trace low 

plasticity finco (clay) 

~ 

~ 

SS-20 X 
-

(12) 

1-1-1 

< medium still; some fine sand (16) 

H-+--+--+-l--+--+--+--ll--+-430 

~ ~x ~ • 
~ 35 ~-----------------~~~427.o -'---L-'-----o~-='10::-:2""0_.,..30:-'"'.40"::--:':so:-'"'.60"::--:':10:-:s'=-o---f-c90:-:-100'---' 

CX>NTRAC10R: 
LOGOEDBY: 
EQUJPMBNT: 
DRIIL MB'IHOD: 
HOLE DIAME1ER: 

S&ME/P.Tuttle 
N. J. Smith 
CMESSOX 
Mud Rotary 
4• 

CLOSURE MEn!OD: Tremie grouted to ground sumac 

REMARKS: Boring BA-10 was offset and mud rotary drilling 
was used to advan<:e borina to target depth. 

REVIEWED BY: .,.M ...... B..,is,..h .. op..__~---

I GEOTECHNICALBORINGRECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/10/2014 
COORDN: 510670 COMP. DATE: 10/13/2014 
COORDE: 1473152 Pa1c 1 of 2 
LOCATION: East Bend Station, K.Y 

I BORING NO.: BA-lOC ~I 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

~ ~ftJ 
SYMBOLS AND ABBREVIATIONS BELOW. 

soft, little fine slllld, mostly low p1asticity fines (silt), few low 
plasticity fines (clay} 

stilf, some fine to medium sand 

.... 40 -

Alluvium: modium dense, wet, Well graded SAND (SW), fine 
to medium sand, trace non plastic fines (silt) 

very dense, few fine gravd (gnmite) 

,__ 4S 
Boring termi.oatod at 4S.O r.ct 

.... so -

,__ SS -

.... 60 -

- 6S -

- 70 

CONTRACTOR.: S &MP.IP. Tuttle 
LOOOED BY: N. J. Smi1h 
EQUIPMENT: CME SSOX 
DRilL Ml!'IHOD: Mud Rotary 
HOLE DIAMETER.: 4" 

CLOSURE METIIOD: Trcmic grouted to ground surface 

REMARKS: Boring BA-I 0 was offset and mud rotary drilling 
wu used to advance boring to target depth. 

REVIEWED BY: ... M...._.B ... js,..hr>.,.p..__ ___ _ 

EXHIBIT2 
Page 98 of 247 

L E SAMPLES PL~%} NMd"/•} IL~%} 
E L (Roe"} I 
G E D T N-COUNT .t. FINES(%) 
E v E 

y or 
N N P Roc%/R.QD"/o e SPT(bpf} 
D (ft) T E 

6"-611-6"-6" 10 20 30 4-0 so 60 70 80 90 100 427.0 

~ 
(18) 

SS-22 1-1-2 ~ 

x (18) \ 
SS-23 WOH-4-S I 

-422.0- - 40 

- (12) \ .·.·.·.· SS-24 ~ 6-8-8 :::::::: r--.. 

It r---. r--.. 

~ 
(6) r--.. r---... 

SS-2S IQ.48-36 t'--... r. 
417.0- 4S 

,_412.0- so 

-407.0- SS 

,_402.0- 60 

-397.0- 6S 

392.0 
0 10 20 30 4-0 so 60 70 80 90 100 

I GEOTECHNICALBORINGRECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/10/2014 
COORDN: 510670 COMP. DATE: 10/13/2014 
COORDE: 1473152 Page 2 of 2 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-lOC ~I 



D 
E 
p 
T 
H 

<gl 

10 

IS 

20 

2S 

30 

SOIL CLASSIFICATION 
AND REMARKS 

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

Fill: Gravel road base 

Fill: stiff, moist, noddiJh brown with brown mottling, I.can 
CLAY (CL), little non plastic fines (silt), trace fine sand and 
gravel 

brown, trace silt, few gravel 

Fill: medium dense, stiff, with dark brown mottling, Clayey 
SAND with gravel (SC) 

Norecow:ry 

stifi; moist, very dark grayish brown with reddish brown, 
black organic mottling, Sandy lean CLAY (CL) mostly low to 
medium plasticity fines, trace few to fine gravel 

very stifi; Sandy silty CLAY (CL-ML) 

brown with reddish brown mottling. Sandy lean CLAY (CL), 
trace ooal fi:agmenls 

CONTRACTOR.: S & Ml!/P. Tuttle 
N.1. Smilh 
CMBSSOX 

LOGOEDBY: 
EQUIPMENT: 
DRILL MElHOD: 
HOLE DIAME1ER.: 

Solid stem to 9' I Casing advancer?' to 103' 
8" Solid !Ian IUga' I 3. Casing advanccr 

U.OSUR.E ME"IHOD: Tremie grouted to ground surface 

REMARKS: Oroundwata: wss cncounta:cd at about 84.0 feet 
bgs at time of drilling. 

REVIEWED BY: ..11Mr.i...i;B1.111Ui111QPlllL.-~~--

EXHIBIT2 
Page 99 of247 

L E SAMPLES PL~%) NMJ%) LL~%) 
E L I 
G E D 
B v E 
N N 
D T 

(Rec') 
T N..COUNT 
y or 
P R.ec%/RQD"/. 
E 6"- 6"- 6" .. 6" 

(14) 

3-S-<i 

(12) 

6-8-<i 

(14) 

2-7-9 

(0) 

7.7.:;, 

(12) 

7.:;,.7 

(12) 

8-8-6 

(7) 

4-<i-12 

(12) 

6-7-10 

A FINES('/.) 

e SPT(bpt) 

IO 20 30 40 so 60 70 80 90 100 

l---l-+!--+-+~l--+--+--+-+--130 

I GEOTECHNICAL BORING RECORD 

PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/22/2014 
COORDN: 511244 COMP. DATE: 10/30/2014 
COORDE: 1473524 Page 1 of 3 
LOCATION: East Bend Station, KY 

I 

I BORING NO.: BA-.11 ~I 



D 
B 
p 
T 
H 

<!1 

40 

45 

50 

SS 

60 

65 

SOIL CIASSIFICATION 
AND REMARKS 

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

medium stiff; with dark gray, reddith brown, black mpnic 
mottling, trace fine gravel 

vr:cy stif!; brown with reddiJh brown, black organic mot!ling, 
trace fine sand and gravel 

Fill: stiff moist, brown with light brown, dark gray mottling, 
Lean CI.A Y with sand (CL), mostly low plasticity fines, trace 
fine sand 

very stiff; brown with 1race dark gray mottling, mostly low to 
medium plasticity fines, no fine sand 

very stiff; with dark py mottling, Lean Cl.A Y (CL),mostly 
low plasticity fines 

no mottling, 1race black oxide nodules 

Alluvium: medium daise, moiat, dmt. gray, Sihy SAND (SM), 
mostly fine to medium alllld, little non plastic fines (silt). 1race 
low plasticity fines (clay), few to little fine gravel 

few low plasticity fines (clay) 

Alluvium: medium dCDBe, moist, gray with reddish brown 
mottling, Clayey SAND (SC), mostly low to medium 
plasticity, few red iron water stained nodules, 1race black 
oxide nodules 

dark brown, mostly low plasticity fines, no staining or oxide 
nodules 

Alluvium: stiff; moist, gray with reddish brown mottling, Lean 
Oay (CL), mostly low to medium plasticity fines, few rod iron 
water stailliog, ttace black oxide nodules 

CONTRACTOR: S&ME/P. Tuttle 
N. J. Smith 
CMESSOX 

LOCJOEDBY: 
EQUIPMENT: 
DRllL Ml!lHOD: 
HOUl DIAMEIBR: 

Solid stem to 9' I Casing advancer9' to 103' 
8" Solid stem llll8tr / 3" Casing advmcer 

CLOSURE METHOD: Tremie grouted to ground surface 

REMARKS: Groundwater was encount«ed at about 84.0 feet 
bp at time of drilling. 

REVIEWED BY: .. M Bjsh!JP -- .. -

L B SAMPLES 
E L N~Jrr I 
G E D T 
E v E 

y or 
N p Roc"/..'R.QD% N 
D T E 6"~ 6"- 611

- 6" 

(16) 

3.3.s 

(11) 

S·9·12 

(II) 

6-7.S 
474.0 

(16) 

s.10.12 

(17) 

6-9-13 
469.0 

(17) 

6-8-12 

(12) 

6-12-IS 
464.0 

(16) 

11-1().6 

(12) 

4...5-6 
4S9.0 

(8) 

9.5.5 

(11) 

3.0-7 
4S4.0 

(16) 

J.S-9 

(13) 

4-5-10 
449.0 

0 

PL~%) NMcf%) 

.t. FINES(%) 

e SPT (bpf) 

30 40 so 60 70 

EXHIBIT2 
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IL~%) 

80 90 100 

40 

4S 

so 

SS 

60 

65 

10 20 30 40 50 60 70 80 90 100 

I GEOTECBNICALBORINGRECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/2212014 
COORDN: 511244 COMP. DATE: 10/30/2014 
COORDE: 1473524 Page 2 of 3 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-11 ~I 



EXHIBIT2 
Page 101 of247 

D 
E 
p 
T 
H 

SOIL CLASSIF1CATION 
AND REMARKS 

L E SAMPLES PU%) NM9(%) 
E L (Rec'? _, 
G E I T N-COUNT .a. FINES (%) 
E V D Y or 

SEEKEYSYMBOLSHEETFOREXPLANATIONOF N ~ P Roc%/RQD% e SPT(bpt) 

..... o/J 4----sYMB __ o_LS_AND __ AB_B_REVIA __ n_o_N_s_B_ELO_w_. __ -h-.D..,...,.f- ~~04--T--+-E+::.6"_· .:..6"_· 6.:.."...;· 6:..."+.....:l;..0~2~0:......=3;_.0...;40~..:;5;..0 ...;60:;::......;7::..0 ...;8:;::0~90"-!l.;::OO~-I 

~ =~ ::, .: strong brown with gray mottling. trace red iron water staining 

Alluvium: &tiff, moist, brown, Saody SILT (ML), little fine to rxi--
coarsc sand, mostly non plastic fines (silt), few fine grave~ SS.23 

,__ 75 _ tracenonlolowplasticityfines(clay) ~444.0- '-
~------------------f,.Y,...,..,i 

Alluviwn: mcdhim stiff, moist, brown, Lean Clay (CL), trace ~ 
fine sand, mostly low pla&tcity fines ~ 

~--------------- -------

Alluvium: soft , moist, brown with gray mottling, Sandy lean ~ 
CIA Y (CL), little to some fine to medium sand, mostly low 

.~., - _ .... , ... ,,_,,._ ~~,,,_,_ 

~ NoR=-r ~ 
g ----------------------
... Alluviwn: modiwn stiff, wet, darli: gray wi1h trace dark brown¥-~~ 
~ ..... 85 _ motllmg,Sandyl""'!~Y(CL}, mottlyfinctomedium ~~434.0 _ < sand, little low plasllc11y fines (clay) s -----------------------
"' Alluviwn: medium stiff, moist, dsrll: gray, Saody Lean CIA Y ~ 
~ (CL), mostly low pla&ticity fines, litlle liDc sand ~ 

Alluviuum: loose, wet, dark gray, Silty SAND (SM), mostly 
fine to medium sand, little low plasticity fines (clay), trace non 
plastic fines (&ilt) 

medium dense, trace root/wood fragments 

:::· .. : :~·: 
:. t -: -;. 
..... 1 ........ ~429.0-

.:·:1::: . . :'.:' 

....... . :.:.: .. 

SS.24 'x 
'-

SS.25 IX 
'-

SS-26 x 
'--

-
SS.27 '/... 

'-

SS.28 ~ 
'-

-
SS.29 ~ ,_ 

~ 

SS.30 ~ 
L.. 

~ ..... 95 -
A!hlviuum: loose, wet, dark gray, WeU graded SAND with sih : :.: ••• 
(SW-sM), mostly fine to ooane sand, few non plastic fines 
(&ih), few fine gravel, trace low pl.uticity fines (clay) '. • • :·:· 

l-424.0- SS.31 ix 
0 

§ 
~ g 

i-100-
~ 
~ 

AlluviUWD: loose, wet, dark gray, Wcll graded gravel with 
saod (GW), mostly fine lo coarse gravel, little fine lo coarse 
sand, trace non plaatic fines (sill) 

malium dense 

fine to coarse sand, no fines 

Bering tcnninaled at 103.0 feel 

'-.... 
..... -x 
~ •"" SS-32 ..• ~ 

;•~411 -
• • IV i.• ·~419.o- SS-33 IA ..... '-

~ •"" ••• :•· ... 
-

SS-34 'X 

(10) 

5-5-1 

(5) 

1-3-5 

(14) 

2-1-2 

(0) 

3-6-6 

(14) 

5-4-4 

(5) 

2-3-3 

(18) 

3.3.5 

(4) 

4-7~ 

(B) 

4-4-5 

(I) 

1-3-3 

(6) 

7-11-10 

(8) 

8-9-11 

l--ll---1---4-1---1--1--+~l--+-~75 

\ 

1--4---+--+-1--+--+--+---<l--+---1 90 

l-----+---4-1---1---+--+-l--+--195 

l--+--4-+-1--+--+--1----<'--+---IJOO 

1• 

~ 
"'~ 105 ....L------------------''---'-414·0 -L---L-l..-----Lo-1'--o-2-'-o-3'--o-40-'-...Js'--o-6-'-o--'1'--o-s..1..0--190-1 ..... 00---' 

CONTRACTOR: 
LOOOEDBY: 
EQUJPMENT: 
DRilL ME1HOD: 
HOLE DIAMETER: 

S & ME/P. Tuttle 
N. J. Smith 
CME550X 
Solid stem lo 9' I Casing advanCCll' 9' lo 103' 
B" Solid stem auger/ 3" Casing advancer 

CLOSURE METIIOD: Ttanie groWod lo ground SUJface 

REMARKS: Groundwater was encountered at about 84.0 feet 
bp at time of drilling. 

I GEOTECBNICAL BORING RECORD I 
-, 

PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/22'2014 
COORDN: 511244 COMP. DATE: 10130/2014 
COORDE: 1473524 Page 3 of 3 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-~1 ~I 



D SOIL CLASSIF1CATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

(ft) SYMBOLS AND ABBREVIATIONS BELOW. 
I- 0 Drill using mud rotary for UD samples 

I- s -

- 10 -

'-- IS -

I- 20 -

'- 2S -

- 30 -

-

CONTRACTOR: S & MPJB. Scheiderer 
LOOClED BY: D. Atkinson 
EQUIPMENT: Diedrich D-50 
DRILL ME1HOD: Mud Rotary 
HOLE DIAMETER: 4" 

CLOSURE ME'IHOD: Trcmic grouted to ground surfiu:c 

REMARKS: 

REVIEWED BY:. -..11M1oo-.,.Bi181shQp-... _ ___,_~~-=-

L E SAMPLES 
E L (Rec'? 
G E 

I T N-COUNT 
E v D y 

E or 
N N P Roco/JRQD% 
D (ft) T E 611-6"-6 11-6" 

I- -

~11 
(19) 

I- -

- ~21 
(7) 

I-

I- -

~31 
(20) 

I- -

UD4 I (20) 

1-- -

I 
(22) 

UD-S 

PL~%) NMJ%l 

.6. FINES(%) 

e SPT(bpf) 

10 20 30 40 so 60 70 

EXHIBIT2 
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LL~%) 

80 90 100 

s 

10 

IS 

20 

25 

30 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 STARTDATE: lln/2014 
COORDN: COMP. DATE: lln/2014 
COORDE: Page 1 of 2 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-llA 8111e&I 



D SOIL CLASSIF1CATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPu.NATION OF 

~ ~ftJ 
SYMBOLS AND ABBREVIATIONS BEWW. 

Drill using mud rotary for UD Bllllples 

~ 40 -

~ 45 -

~so -

~SS -

~ 60 -

- 6S -

Boring Terminated at 66.0 feel 

~ 70 

CONIRACTOR: 
LOGOIIDBY: 
EQUIPMENr: 
DRILL ME1HOD: 
HOLE DIAMl!TI!R: 

S & Ml!/B. Scheiderer 
D.Atkinson 
Diedrich D-SO 
Mud Rotary 
4" 

CLOSURE MElllOD: Tranic grouted to ground surliice 

REMARKS: 

REVIEWED BY: ..o:M.._B.,,i,,..sb..,,9J2~----

L E SAMPLES 
E L (Rec'~ l 
0 E D T N..COUNT 
E v E 

y or 
N N P Rcc%/R.QD'A. 
D (ft) T E 6"-6"-6"-611 

UD-61 

(S) 

~ -

~71 
(23) 

- -

~1 
(22) 

~ -

~ -

-~91 (23) 

~ 

- UD-10 I (16) 

-

PL~%) NMJ%) 

""'FlNES{"A.} 

e SPT(bpt) 

10 20 30 40 so 60 70 

EXHIBIT2 
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LL~%) 

80 90 100 

40 

45 

so 

SS 

60 

6S 

I GEOTECBNICALBORINGRECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 STARTDATE: 11/7/2014 
COORDN: COMP. DATE: lln/2014 
COORDE: Page 2 of 2 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-~lA amec.OI 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPIANATION OP 

,_ <g> 
SYMBOLS AND ABBREVIATIONS BELOW. 

Topsoil 

medimn s~ increasing sand content from S-3 

,_ 10 -

OONIRACI'OR: 
LOCJOED BY: 
EQUIPMEN'r. 
DRIIL METHOD: 
HOU! DIAMElER: 

S & ME/B. Scheidorer 
MBishop 
Diedrich D-50 
Hollow Stem Aull"' 
7" 

CLOSURE MElHOD: Trcmie grouted to ground surface 

REMARKS: Groundwater wu eacoun1mxl at about 17.0 feet 
bgs at time of drilling. 

REVIEWED BY: ...,M,......B..,jah..,op~-----

EXHIBIT2 
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L E SAMPLES PL~%) NMJ%) 
E 
G 
E 
N 
D 

.~:··~ ·. · ...... 

L 
E 
v 
(ft) 

466.0 

I 
D 
E 
N 
T 

SS-6 

SS-7 

SS-8 

~·~ 
T N-COUNT 
y or 
p Rcc"/JRQD"/o 

E 6"- 6"- 6"- 6" 

-

~ 

~ 
~ 

-

~ 

(13) 

6-7-7 

(13) 

S-6-6 

(IS) 

4-S-S 

(18) 

2-3-4 

(18) 

2-3-4 

(18) 

1-2-2 

(16) 

1-2-2 

(18) 

WOH-2-1 

4 FINES(%) 

e SPT(bpl) 

10 20 30 40 so 60 70 80 90 100 

,,, 

• 
u 

• l-l+--+--+--Jl--+--+--+--Jl--4-~!0 

I 

4 
l-+-+--+--+-1--+--+--+--Jl--4-~)5 

Hll 

' 

I GEOTECHNICAL BORING RECORD 

PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/9/2014 
COORDN: Slll97 COMP. DATE: 10/9/2014 
COORDE: 1473663 Page 1 of 2 
LOCATION: East Bend Station, KY 

I 

I BORING N°-.: BA-12 amec:GI 



EXHIBIT2 
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D 
E 
p 
T 
H 

SOIL CLASSIFICATION 
AND REMARKS 

L E SAMPLES PLJ%> NM
9

("1o) 
E L (Rec") (i! 
G E i T N.COUNT .a. FINES(%) 
B V Y or 

SEEKEYSYMBOLSHEETFOREXPLANA110NOF N ~ P Rec%/RQD% e SPT(bpf) 

IL,CI•) 

, (ft) SYMBOLSANDABBREVIATIONSBELOW. D (ft) T E 6"-6"-6"-6" 10 20 30 40 50 60 70 80 90 100 
- 35 -+----------------h....,,..,,+-43).0--1---4--4-----+-~....:;:c.....;::.......c:.=-::,::_..:;:...-:.,::.~:......:;,::....:.;::....--1 

r1~ 1 ~., ~ ::: 1 ~ gray 

Alluvium: medium dense, wet, gray to very dori<: gray, 
organics with Sand, layers of dr:posilod leaves 

,_ 40 -1-----------------f;;;;.';:""1~426.0-
SS-16 ~ 5-9-13 

'~;f ! :::~ 
~ 45 - ·:::;·,:(·. -421.0- -

Alluvium: loose, wet, gray, Poorly ll'1lde!\ SAND (SP) 

!-----------------~,--~ .. -.. 
Alluvium: medium dense, wet, gray to white, Well graded • • • .. 

:!: gravel with sand(GW) ~. 11"' 

~ ... -
ss.19 IX 

••• '4 
§ very dense. sand aru1gravel1a;,aw mixed throughout ~. , rx~ 
~ ·!~ SS-20 
~~so -'-~Bo-nng-· -11mnm--· -atcc1~.-ts=o~.o~feet----------..._+-416.o- ~ 

~ 
~ 
§ 
[g 
3~ SS -

~ 
; 
~ 
ii!; 

i~ 60 -c: 
i!i 
§ 

~ 
"' 
~~ 65 -

i 
~ 
~ 

~411.0-

~406.0-

-40).0-

(17) 

4+6 

(18) 

3-10-16 

(18) 

19-26-26 

(18) 

17-26-31 

l---+--+--+-+~l--+--+--+--+--l40 

I 
l 

\ 
\ 

l--+-+--l."'--+--+--+-+-+-+--l4s 

"\ 
l--+--+--+--+--1-+--+--+--+--lso 

l---+--+--+-+--11--+--+--+--+--lss 

l-+--+--+--1-l--+--+--+-+--160 

l---+--+--+-+--<l--+--+--+--+--l65 

~~10 -'-----------------..___..._ 396·0 -'---'--'----..... 0-1'-o _2 ..... o--'30_40.__ ..... 50__.60_7._0__,_80__.90_1 .... 00--' 

CONIRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRIIL METIIOD: 
HOLE DIAME1ER; 

S &: ME/B. Scheidorer 
MBishop 
Diedrich D-SO 
Hollow Stt:m Auger 
7" 

CLOSURE METIIOD: Tr=ie grouted to ground surface 

REMARKS: Groundwater Wlli eucounteml at about 17.0 feet 
bgs at time of drilling. 

REVIEWED BY: ...,M......,B...,jshgpl!Allo'------

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bmd Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/9/2014 
COORDN: 511197 COMP. DATE: 10/9/2014 
COORDE: 1473663 Page 2 of 2 
LOCATION: East Bend Station, KY 

I BORING NO .. : BA:.12 ~I 



Amee Foster Wheeler Environment & Infrastructure, Inc. 
Duke Energy Coal Combustion Residuals Management Program 
East Bend Ash Basin Dam Construction Permit Modification Report 
Geological Report 

Appendix C 

September 16, 2016 

Boring Logs - Amee Foster Wheeler Subsurface 
Investigation (2016) 

amec 
faster 
wheeler 

EXHIBIT 2 
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t. g Ii el~ 
~~!i~ 
111~~ 
::Ii s I 

Survey O.U.: llor izonbl Survey Dot.. is the Kentucky North EiMI 11 f j J 
Zane (11601) State Pl1111 Coordinate System NAD83 (1993) baaed ~Ji ! ·; 11 ~ 
on Northern Kentucky Control Network Control lomnonta NKC041, O 11Jii Elt1 
NKC041AZ, Nl0035, NK0035AZ, NKC045, and ~- Vertical Z f j r; ·U - 1i t 
Survey DllU. i a llAVIJ88 (6eo id 99) baaed on Northern Kentucky z '.!! Ji ! ; ! ; 11 
Control llortmrk Control ...._nt ..al41. Ill i 

1
. :; " ; I JI 

~li ill!•! 
BORING LOCATIONS ~ !! r; I !" "' 

NORTHING EASTING ELEV. ~ 
B-1 511,376.5 1,471,013.9 513.28 ~ 

B-2 511,479.8 1,471,748.7 523.27 ~ t 
~ Ill a-3 511 ,239.6 1,411 ,22i.4 509.n l ~ ~ill "' ~ 

B-4 511,119.9 1,471,390.9 505.40 :c ~ ~ ~ i I!! 
B-4A 511,119.4 1,471,393.8 505.32 ~ ~ ~ ~ ~ ~ 
B-5 511,0361 1,471,276.9 505.31 111'1 li1 ~ ~ ~ 

:.:~ " .... \;; " 
B-SA(Plap.) 511,036.4 1,471,279.5 505.17 119~ § ~ ll! q: 

B-6 511 ,030.1 1,471 ,l 10.4 502.49 l ~ l:l • ~ ~ 
B-6A m,o30.o 1,411 ,m1 502.45 ~ ~ 

B-68 (Plap.) 511,029.7 1,471,S!S.9 502.46 ~ 
C-1 511,457.4 1,471,462.8 519.59 <!i! 

C·lA 511,457.0 1,471,472.0 519.83 ~ 

C-2 511,296.0 1,471,117.0 511 .47 :zzJl6 

C-2A 511,304.4 1,471,107.6 511 .60 IMllON: OM3.llllO 

C·21 511,295.7 1,471,118.1 511 .54 

c-3 511,238.3 1,471,495.6 503.05 I FsC.ui 1~iar""lo 
C·3A 511,232.9 1,471,490.6 503.44 - it: ;:_lf@.dr 
C-4 511,229.8 1,471,224.0 509.56 -Ciiatflm,~Flni 
C-5 511, 118.8 1,471,503.4 503.42 ~.,,ijf 3) 

!~ C-6 511 ,0ll.3 1,471,389.4 503.93 ~ ~ 

EXHIBITZ 
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D 
SOIL CLASSIFICATION E 

p 
T 

AND REMARKS 
H 

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

- 0 ASH FILL: Dark Brown-Gray, with Orange-Tan BOTTOM 
ASH, Which Classifies as COllilie to Fine SAND with Gravel 
and Sand-Sized Coal and Slag Fragments, Dry 

-5 -

ALLUVIAL: Tan and Brown, Gravelly, Coarse to Fine 
SAND (SW), Moist 
Wet-8 ftbgs 

,__ IO -

- 15 - Red-Brown and Yellow-Orange-Tan Mottled Coloring-14.7 
tol5ftbgs 

- 20 -

- 25 -

- 30 -

- 35 -

- 40 -

- 45 -

- 50 

CONTRACTOR: S&ME, Inc. (B. Hoskins) 
C. Murphy LOGGED BY: 

EQUil'MENT: CME-550X 
DRILL METHOD: 3.25" HSA 
HOLE DIAMETER: --6.5" 

CLOSURE METHOD: Trcrnie Grout 

REMARKS: Water Level at TOB was -8 ft bgs; 24-hr 
Water Level was Dry to -40 ft bgs 

REVIEWED BY: 

'5l 

EXHIBIT2 
Page 108 of 247 

L E SAMPLES PL(%) NMJ%) LL(%) 
E L (Rec") 0 0 

I 
G E D T N-COUNT & FINES(%) 
E v E 

y or 
N N 

p Reco/cJRQD"/o • SPT (bpf) 
D (ft) T E 

611-6 11-6 11-611 
IO 20 30 40 50 60 70 80 90 100 

~ i 
5133 

~ 
(I.I) 

~ -5083 -
SS-I 2-6-5 t 

5 

0- ":-< ••• 

.·.·5· c • • 
(0) o······· ~ .~-:::~ .--503.3-

SS-2 WOH-6-4 u 
10 

··~· UD-1 I (0) 

::::.·:: . ·~· 
~· ... 

(1.2) · ei:-:-c 
~ ' .·.Q.· 

-498.3-
SS-3 7-6-9 

O" ••• 15 .·.·5· (I.I) !"\ c • • 

~ o······· SS-4 8-12-20 • . &:-:1 
·::~:: [X (I.I) 

::::···: -493.3-
SS-5 2-15-18 t . ·~· 20 

~· ... 
~ 

(1) 
·Ci:-:·~ SS-6 3·13-14 • .·.Q.· 
O" ... 

(1.2) .·.·5· [>< c • • 
SS-7 2-13-15 I 

D·. ·:1 -488.3- 25 .Q-:-: 
~ 

(I.I) 
··~· c.· •• •• SS-8 2-10-13 

:~::~: 
[X 

(0.9) 
~· ... 
:~··-:: -483.3 -

SS-9 2-11-9 4 
30 .. Q. 

~ 
(1.2) O" ••• 

\ .·.·5· SS-10 3-12-12 0 . . 
o······· ·?":::! ~ 

(1.3) \ ··~· -478.3-
SS-11 3-14-23 

~:::--:: 35 

····~· 
~· ... 
:~···:: 

(1.3) .. Q. 

~ 
O" ••• 

SS-12 4·17-17 '4 ·0··5· -473.3- 40 
~··· . I 

. Q-:•:\ 
<:~:: 

J 
~ .... 

(1.3) 

····~· SS-13 ~ 4-12-13 v··· -468.3 - 45 

:~···:: 
\ .. Q. O" ••• 

:;::5: 
~ 

(1.4) I\ J;_:,::::1 
463.3 

SS-14 5-23-23 
0 10 20 30 40 50 60 70 80 90 100 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 2/22/2016 
COORDN: 511377 COMP. DATE: 2/22/2016 
COORDE: 1471014 Page 1 of 2 
LOCATION: Union, Kentucky 

I BORING NO.: B-1 ~I 



D 
SOIL CLASSIFICATION E 

p AND REMARKS 
T 
H 

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

- ~I}/ ALLUVIAL: Tan and Brown, Gravelly, Coarse to Fine 
SAND (SW), Moist 

""° SS -

Very Wet -S7 ft bgs and Gravelly, Coarse to Mediwn 
SAND 

- 60 -

- 6S - Lense ofFine SAND -64.S to 64. 7 ft bgs 

- 70 -

- 7S -

Gravelly Coarse to Fine SAND 

- 80 -

- 8S -

- 90 

Boring Terminated at 90 ft bp 

- 9S -

- 100 

CONTRACTOR: S&ME, Inc. (B. Hoskins) 
C. Mwphy LOGGED BY: 

EQUil'MENT: CME-SS OX 
DRILL METHOD: 3.2S" HSA 
HOLE DIAMETER: -6.S" 

CLOSURE METHOD: Tremie Grout 

REMARKS: Water Level at TOB was -8 ft bgs; 24-br 
Water Level was Dry to -40 ft bgs 

REVIEWED BY: 

EXHIBIT2 
Page 109 of247 

L E SAMPLES PL(%) NMJ%) LL(%) 
E L (Rec") 0 0 

I 
G E D T N-COUNT ... FINES(%) 
E v E 

y or 
N N 

p Rec%/RQD% e SPT (bpt) 
D (ft) E T 6"- 611

- 611
- 6" 10 20 30 40 so 60 70 80 90 100 

o-·~.·. 
463.3 v 

:;::5: v ;.·.·.· . . t7 :-:1: (1.3) 
·::~:: SS-IS ~ 4-14-12 • :: : :-. ·: -4S8.3- SS . ·~· I r ... 
:'.?· ·-:: .. Q. 

(1.4) J 
D° ••• 

~ ·0··5· -4S3.3-
SS-16 3-6-9 ;:-. . 

\ 
60 

.6-:-:1: 
·::~:: 
~:·:···: . ·~· ~ 

(1.S) 
):°··· 

-448.3-
SS-17 10-9-12 

:'.?·. -:: 6S 

.. Q. 
D° ... 

·0··5· ;:·· . 
~ 

(l.S) .6-:-:1: SS-18 9-16-10 4~ 
-=:~:: -443.3- 70 

::::-·.; 
I . ·~· r ... 

:'.?· .• :: 
~ 

(1.S) .. Q. 
SS-19 36-12-8 4 D° ... 

-438.3-:;::5: \ 
7S 

}······· .t7:-:1: 
·~· 

~ 
(l.S) 

~ ::: :-· :: . ·~· ,_433_3-
SS-20 29-20-14 

80 ~··· .. ...___ 
'--...,, : '.?· .. :~ ~ .. Q. '--...,, D° ... 

~ :;::5: 
SS-21 18 (O.S) [>• }······· SOIS.S 

.6-:-:1: ,_428.3- / ,.... 8S 

-=:~:: 
::::-·-: / 

v 
.·.·~· / 
1r • • • [>( 

(1.4) 

'/ 
v ·c:-:·t SS-22 41-9-10 .. ....._. 

423.3 - 90 

-418.3 - 9S 

413.3 
0 10 20 30 40 SO 60 70 80 90 I 00 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 2/22/2016 
COORDN: 511377 COMP. DATE: 2/22/2016 
COORDE: 1471014 Page 2 of 2 
LOCATION: Union, Kentucky 

I BORING NO.: B-1 ~I 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

(ft) SYMBOLS AND ABBREVIATIONS BELOW. 
- 0 

'"\ Grassff opsoil 
ALLUVIAL: Tan-Brown, Mediwn to Fine SAND with 
Gravel (SW), Moist 

- 5 -

- 10 -

ALLUVIAL: Tan-Brown, Gravelly, Coarse to Fine SAND 
(SW). Moist to DI)' 

- 15 -

- 20 -

- 25 -

- 30 -

- 35 -

- 40 -

- 45 -

Slighlty Less Gravel -47 to 52 ft bgs 

- 50 

CONTRACTOR: S&ME, Inc. (B. Hoskins) 
C. Murphy LOGGED BY: 

EQUIPMENT: CME-550X 
DRILL METHOD: 3.25" HSA 
HOLE DIAMETER: -6.S" 

CLOSURE METHOD: Tremie Grout 

REMARKS: Water Level at TOB was -67 ft bgs; 24·hr 
Water Level was -51.6 ft bgs 

REVIEWED BY: 

L E SAMPLES 
E L (Rec") I 
G E D T N-COUNT 
E v E 

y or 
N N 

p Rec%/RQD"/o 
D (ft) T E 

6 11
- 6 11

- 6 11
- 6" 

/" lo-:*-=· 
523.3 

.·.·5· 0 • • 

) .. ":£ .t7:-: 
~ 

(1.3) 

·~· SS-1 4-10-10 ?-: ... :- -518.3-

····Gl· r ... 
·o:-:·t 
.·.Q.· (1.1) O' ••• R . ·.·5· SS-2 2-a-5 0 • • -513.3-

)······· .t7:-:1: 
0-"}!'.". 
:~::5: 

~ 
(0.9) 

)······· SS-3 1-6-12 .6-:-:1: -508.3-

·::~:: 
::::-.. : 
• ·Gl· :r· .. 

~ 
(1.1) ·o:-:·c SS-4 6-13-10 

.·.Q.· -503.3-
O' ... 

. ·.-5· 0 • • 

;.·.·.· . 
. 6-:·:• 

~ 
(1.2) 

·~· 
SS-5 8-17-15 ::: :· <: -498.3-

• ·Gl· :r· .. 
:~··-:: .. Q. 

~ 
(0.9) O' ... 

. ·.-5· ss-a 3-9-11 0 • • 

;.·.·.· . -493.3-

. 6-:·:• 
·~· 

::::··=: 
rx 

(I.I) • ·Gl· :r ... SS-7 5-13-12 

:~ .. -== 
-488.3- r.::-7 ..... 

.. Q. · .... ·' O' ••• .. 
:~::5: : .. 
;.·.-.·. -,· (1.0) .t7:-:• SS-8 x 7-10-11 
·::~:: -483.3-BULK-1 A .. 

· .. / .• 

PL(%) 
0 

10 20 30 

t 

I 

\ 
~ 

\ 
• 

I 
~ 

111 

... 
"\ 

NM(%) 
0 

& FINES(%) 

e SPT (bpt) 

40 50 60 70 

EXHIBIT 2 
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LL(%) 
0 

80 90 100 

5 

10 

15 

20 

25 

30 

35 

40 

::::···: 

"" 
• ·Gl· .' 

..:•\ :r ... 
·-.. :' 

"" 
·o:-:·c 

~ 
(0.3) .·.Q.· 

O' ••• 
-478.3-

SS-9 8-26-27 • 45 
:~::5: 
; ....... I . 6·:-:• 
·~· 

o.· •• •• [X 
(1.2) .. .;~. 

473 .3 
SS-10 4-16-21 • 0 10 20 30 40 50 60 70 80 90 100 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 2/2512016 
COORDN: 511480 COMP. DATE: 2/25/2016 
COORDE: 1471749 Page 1 of 2 
LOCATION: Union, Kentucky 

I BORING NO.: B-2 ~I 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

>-- ~it> 
SYMBOLS AND ABBREVIATIONS BELOW. 

ALLUVIAL: Tan-Brown, Gravelly, Coarse to Fine SAND 
(SW), Moist to Dry 

- SS -

- 60 -

Slightly Less Gravel and Moist -62 to 67 ft bgs 

- 6S -

ALLUVIAL: Tan-Brown, Coarse to Fine Sandy GRAVEL 
(GW), Wet 

>-- 70 -

- 1S -

- 80 -

- 85 -

ALLUVIAL: Tan-Brown, Gravelly, Coarse to Fine SAND 
(SW), Wet 

- 90 

Boria& Tmninatal at 90 ft hp 

- 95 -

-100 

CONTRACTOR: S&ME, Inc. (B. Hoskins) 
C. Mwpby LOGGED BY: 

EQUIPMENT: CME-550X 
DRILL METHOD: 3.25"HSA 
HOLE DIAMETER: -6.S" 

CLOSURE METHOD: Tremie Grout 

REMARKS: 

REVIEWED BY: 

Water Level at TOB was -67 ft bgs; 24-hr 
Water Level was-51 .6 ft bgs 

~ 

\7 

L E SAMPLES 
E L (Rec") 
G E 

I T N-COUNT D 
E v y or 
N 

E 
P Rec%/RQD"/o N 

D (ft) T E 611
- 6"- 6"- 6" 

F}'J··· 473.3 

.·.·5· 0 • • 

p.·.·.· . . o-:-:~ 
tx (1.3) 

·~· 
SS-11 8-22-29 o.· •• •• 

:-:-~·· 
-468.3-....... 

~· ... 
·c> :-~ 
.·.Q.· 

(1.3) \)' ... 
~ .·.·5:. SS-12 2-14-21 a• • 

p.·.·.· . >--463.3-

. o-:. =~ 
·~· 

~:=;.. :: 
• ·Gi· ~ 

(1.4) 

~··· .. SS-13 3-10-17 ·c:-:-c >-4S8.3-

.·.Q.· 
\)' ... ....... ••• s (1.5) 
•. ,<111 ••• SS-14 6-13-14 

-4S3.3-••• •• ,<111 

••• ••• s (1.5) 
•• ,<111 SS-IS 18-12-11 ••• -448.3-

··~<Ill .. ' ••• (1.5) ••• s •. ,<111 SS-16 24-13-7 

••• -443.3-

••• •. ,<111 

••• (0.S) ••• SS-17 
;g: 

SOIS.S 
•• ,<111 -438.3-

••• 1.&• 
Qo ·}" ••• 

.·.·5· a • • 

~ 
(0.9) 

IJ.·.·.·. SS-18 24-8-11 
433.3-

>--428.3-

423.3 

PL(%) 
0 

NM(%) 
0 

A FINES(%) 

e SPT (bpt) 

EXHIBIT2 
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0 

IO 20 30 40 so 60 70 80 90 JOO 
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I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 2/25/2016 
COORDN: 511480 COMP. DATE: 2/25/2016 
COORDE: 1471749 Page 2 of 2 
LOCATION: Union, Kentucky 

I BORING NO.: B-2 ~I 



EXHIBIT2 
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D 
E 
p 
T 
H 

SOIL CLASSIFICATION 
AND REMARKS 

L 
E 
G 
E 

SEE KEY SYMBOL SHEET FOR EXPLANA TJON OF N 

E 
L 
E 
v 

I 
D 
E 
N 

SAMPLES PL~%) NM(%) LL(%) 
(Rec") 0 0 

T N-COUNT A FINES(%) 
y or 
P Reco/cJRQD"/o e SPT (bpf) 

T E 6"- 6"- 6"- 6" JO 20 30 40 50 60 70 80 90 JOO 
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) 

- <g> -;--,A'""S""'H'""F=IL-:-L-: -;:D,.-arlc'""B:-ro-wn-"""Gra:--y-:BOIT==o~M'""'AS~H,'"'Whi""""'·'"'ch,...---P"""'~"""t- 509·8 -+---+-+----1--...,.--.--.--r--.--.-.--...,.--.--.-~ 
Classifies as Coarse to Fine SAND with Gravel and ~ ~ 
Sarni-Sized Coal and Slag Fragments, Dry ~ ~ 

S:S:S: IV cui 

~ 
~ 

f- 5 -

- JO -

- 15 -

Wet and Yellow-Orange-Tan "RUSI" Color with the 
Darlc-Brown-Gray - 8 ft bgs 

~ ~,_ 504_8 _ SS-I ~ WOR-5-6 

-~>< ~ 
~~ s: 

(0.9) 

(1.3) 

1-2-1 

~~ )< ~x 
~K ~ SS-2 WOR-2-3 1 ~-•w•- ~ 
, ~ SS-3 ~ 
~ ~ - 494.8 - BULK- A 

~ ~~ .> 

l--~'-+--t--t---11--+--t---+-+-45 

I 
t-+-.+--+---t---+---+--+--<-+--+--t!O 

IO 
l+--+---t---l-+--+--+-+---+--+---1)5 

hviil:="Tu.;-F;;;;t;;~~;;s,liiffi17AA;j\\j{P.t---~~4- ·::'. (1.5) 

' _ 489.8 _ SS-4 ~· 2-WOH-WOHPr--t---+-+--+--+-t---+--t---1-1 20 

§ 
!( :"\FILL: Tan, Fine to Very Fine SAND (SM), Wet 
~ - 20 - FILL: Tan and Black Laminated, Slightly Clayey, SILT 
, (ML) with Minor Fine to Very Fine Sand Lenses, Wet 

FILL: Light Tan-Gray, Silty, Fine to Very Fine SAND (SM) 

~ - 25 -i--,~==-o-=--o-=,...---=:---====~=-co=,-,-----m""'7<:J.d- 484.8 -

(1.3) 

(1.2) 

4-3-3 

~ (1.2) 

• t-++--t---+-+--+--+-t---t--+--125 

C; ASH Fll..L: Dark Brown-Gray BOTTOM ASH, Which m 
~ Classifies as Coarse to Fine SAND with Gravel and ~X "'x~ 
_ Sarni-Sized Coal and Slag Fragments, Wet. X "' SS-6 ~ WOR-2-3 1-1 • 

~ 
0 I ALLUVIAL: Very Darlc Gray, Slightly Clayey, Silty, Fine {~ 
IQ - 30 - \to Very Fine SAND (ML) with Trace Organics, Wet V///,-479.8-
~ \ALLUVIAL: Red-Tan, Silty, Clayey, Fine SAND (SCJ, Wet / . . . 
.,,~ ALLUVIAL: Red-Tan, Silty, Fine to Very Fine SAND ·. 
g (SM), Wet .. 

SS-7 kS 

SS-8 tx 

(1.3) 

1-1-2 

(1.0) 

1-1-2 

~ ALLUVIAL: Red-Tan, White, Slightly Clayey, Gravelly, 
~ Fine SAND (GC), Wet. 

- (0.5) 

SS-9 kS WOR-4-6 
~- 35 -

~ 
i:i ALLUVIAL: Tan-Brown, Fine SAND (SM), Wet 
g ALLUVIAL: Tan-Brown, Gravelly, Coarse to Fine SAND 0-"}'. • • IV 
'"'~~- 40 - ~~~:eyLcnsesandSandBecomesMoreCoarsewith :;::~:-469.8- SS-II~ 

Depth -38 to 55 ft bgs i. •••• 
o ~P.:·:e 
IQ ·~· 
:;;! ?-:·.·:· 
~ ····~· r-
!il ):°· • • SS-12 [>( 
~- 45 - ::? .. ·:~-464 .8- -

~ .. e:r. 
~ O" ••• 

8 :;::5: 

(0.9) 

WOR-3-4 

(0.9) 

7-21-23 

(0.9) 

10-13-19 

HIO-+--lf--+--+--t---t~+--t--+--+30 

~ 

\ 
l--+--t---+-+--+--+-t---+--+--135 

( .... , 
!'--.... 

............... 
l--+--t---+-+,1--11--+--t---+-+-440 

I 
t---t--+----il-t-+--t---+-+--+--+----145 

~ ~~::.:1. IV cu> 
i::i _ 

50 
_,_ _________________ __......,...._.._

459
.
8 
~s_s_-1_3~V\~_8_-J_5_-J_9___,,__'.:"::--~~,.. '•_..,.,,___.,.':---:!'=--:!'=-~,.-....,.,_~---' 

0 10 20 30 40 50 60 70 80 90 100 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: 
HOLE DIAMETER: 

S&ME, Inc. (B. Hoskins) 
C.Mwphy 
CME-550X 
3.25" HSA 
-6.5" 

CLOSURE METHOD: Tremie Grout 

REMARKS: 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 2/18/2016 
COORDN: 511240 COMP. DATE: 2/19/2016 
COORDE: 1471223 Page l of 2 
LOCATION: Union, Kentucky 

REVIEWED BY: 

Water Level at TOB was -8 ft bgs; 24-hr Water 
Level was -8 ft bgs I BORING NO.: B-3 ~I 



D 
SOIL CLASSIFICATION E 

p 
T 

AND REMARKS 
H 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

- ~!)} 
SYMBOLS AND ABBREVIATIONS BELOW. 

ALLUVIAL: Tan-Brown, Gravelly, Coarse to Fine SAND 
(SW), Wet 

- 55 -

- 60 
ALLUVIAL: Tan-Brown, Coarse to Fine, Sandy GRA YEL 
(GW), Wet 

- 65 -

,.._ 70 -

ALLUVIAL: Tan-Brown, Gravelly, Coarse to Fine SAND 
(SW), Wet 

,.._ 75 -

,.._ 80 -

,.._ 85 -

...... 90 
Boring Termlnmd at 90 ft hp 

- 95 -

-100 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL METIIOD: 
HOLE DIAMETER: 

S&ME, Inc. (B. Hoskins) 
C. Mwphy 
CME-550X 
3.25" HSA 
~.5" 

CLOSURE METIIOD: Tremie Grout 

REMARKS: 

REVIEWED BY: 

Water Level at TOB was -8 ft bgs; 24-hr Water 
Level was -8 ft bgs 

L E SAMPLES 
E L (Rec") I 
G E D T N-COUNT 
E v E 

y or 
N N P Reco/.v'RQD"/o 

PL(%) 
0 

NM(%) 
0 

& FINES(%) 

e SPT (bpf) 

EXHIBIT2 
Page 113 of 247 

LL(%) 
0 

D (ft) T E 6"· 6"· 6"· 6" 10 20 30 40 50 60 70 80 90 100 
459.8 °' . .....,. ·. I 

:;::5: 
~.·.·.· . I . ~-:·:£ 

~ 
(1.1) 

·~· 
SS-14 8-9-11 4 ::::--:: r-454.8- 55 

• ·Gl· 
~· ... 
: ;?·. -:: 
.. Q. 

(1.5) O" ••• 

~ :;: :[i:: 
449.8-

SS-15 5-10-12 t ·-· 60 

••• ... ~ 
••• 

~ 
(1.2) 

··~~ .. ' -444.8-
SS-16 6-9-13 

••• 65 

••• •. ,<1111 

••• ~ 
(1.4) ••• • .. ~ -439.8-

SS-17 6-13-16 
70 

••• ,.&• 
o-·.....,. •. 
:;::5:. 

~ 
(1.5) 

D······· -434.8-
SS-18 8-14-16 4 

. 17 :- :• 75 

·~· 

\ o.· •• •• 

:-:-t5·· • Q •••• 

~· ... 
~ 

(1.5) 

: ;?·. -:: 
-429.8-

SS-19 17-20-18 .. Q. 
I 

80 
O" ... 

·1·-e.;· {'. v .17 :-:• 

~ 
(1.4) 

··~· SS-20 21-15-4 4 ::::··:: r-424.8 - 85 
.•.·Gl· I ~: ... 
:;?···:: .. Q. 

(0.8) O" ••• 

~ :;: :[i:: 
419.8-

SS-21 28-8-4 
90 

-414.8- 95 

409.8 
0 I 0 20 30 40 50 60 70 80 90 100 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 2/18/2016 
COORDN: 511240 COMP. DATE: 2/19/2016 
COORDE: 1471223 Page 2 of 2 
LOCATION: Union, Kentucky 

I BORING NO.: B-3 ~I 



EXHIBIT2 
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D 
E 
p 
T 
H 

SOIL CLASSIFICATION 
AND REMARKS 

L E SAMPLES PL~%) NM(%) 
E L I (Rec") 0 
G E D T N-COUNT & FINES (%) 
E V E Y m 

SEEKEYSYMBOLSHEETFOREXPLANATIONOF N N P Rec%/RQD% e SPT(bpf) 

LL(%) 
0 

(ft) SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E 6,,_ 6 .. _ 6 ,,_ 6,, 
_ 0 -;--;-;;,,..,...:;;-.,---;:;:-:;:-,,:c::-cr;:::c::=--:-:c;-;~=:-=:-----==---117""7""r 505 .4-+---+-+-----<l--TI0_2r0--.30_4~0-,50c--60-,--7r0_8~0-9r0_1,0_0_-l 

ASH FILL: Darlc Gray-Brown and Yellow-Orange-Tan §!~)< 
"Rust" Colored BOTI'OM ASH, Which Classifies as Coarse ~ 
to Fine SAND with Gravel and Sand-Sized Coal and Slag 
Fragments, Illy 

Y ~~ IX 
~ _,,..,_ SS·! ~ 

'SL )<)< 

~[~ - 495.4 - SS-
2 ~ 

~~~ UI>I I 
+--A_S_H_F_IL_L_:_T_an_-Gra_y_F_L_Y_AS_H,_Whi_. ch_C_la.SS1-.fi-es-as-Si-lty-,----fl~,..~'""~...,.... SS-3 ~ 

- 15 - Fine to Very Fine SAND, Wet :>:>:> -490.4-
~ Yellow-Orange-Tan "Rust" Colored Lense -14.2 ft bgs SS~SS 
~ Bottom Ash Lense-14.2 to 14.4 ft bgs 

Wet-8 ftbgs 

- 5 -

- 10 -

(1.2) 

1-3-3 

(1.1) 

1-1-1 

(1.85) 

(1.5) 

WOH-2-2 

~ Lense Classifying as SILT (MH)-18.5 to 19 ft bgs ~~~:> ~ (1.5) 

IX WOH-1-1 
"' - 20 - ASH FILL: Dark Tan-Gray BOITOMASH, Which 
~ Classifies as Coarse to Fine SAND with Gravel and 

Sand-Sized Coal and Slag Fragments, Wet. 
7 

(1.5) 

SS-4 
~ -485.4-
~~ 

~ ~ -:;· 
~:> - : 

~+1,-+----+--+-l--+--+--+~'--+-45 

t 
>+----+---+---<1--+----+--+-+--+--+---<IO 

• ~-+-----+--<l--+----+---+-+--+----+~15 

I 
ft--+---t---<l--+----+----1-+--+----+~20 

~~~'<: SS-5 ~· 
ii;~ 25 _ _J------;Ac;;S,.--;H'"F"°IL"'°L"": T""an-Gra:-,:-;;-:,,-y--;F"'L""Y,...,AS=H,'"'Whi=·-.ch:---;C"'las~sifi""es,.,.---as'S"il7ty-. --J::~:R~:R::>:R~~- 480·4 -aUD-ULK2· 1) 
'-' Fine to Very Fine SAND, Wet ::> 
~ 
g 

l-WOH-1 11-•---1-+--+--+-1---+-----+---l-+---1 25 

(1.8) 

~ ASH FILL: Darlc Tan-Gray BOITOM ASH, Which ><.><:>< ~ 
~ Classifies as Coarse to Fine SAND with Gravel and ~~J~~~ _

475
.
4 

_ SS-6 IY., 
_ ~ 30 _ Sand-Sized Coal and Slag Fragments, Wet. ~ fQ 

"'~ IX-
1-.,..,....,~~c-::....,.,=---=----=~.,.,......,,,....--=-;.,------,~--......... .,....;~. ~- S~7 _ d ALLUVIAL: Red-Tan, Tan, Slighdy Clayey, Silty, Fine 

(1.5) 

2-1-1 

(1.5) 

1-1-12 

iJ:j SAND (SM), Moist ~ (0.6) 

~ l-WOH-2 SS-8 < 
!;2- 35 - ALLUVIAL: Yellow-Red-Tan and Tan Mottled, Silty ~ -470.4-
~ CLAY (CL), Wet ~ 

~ ALLUVIAL: Yellow-Red-Tan and Tan Mottled, Clayey, ".///,;<' 
Silty, Fine SAND (SC) with Mica, Wet. '//// g -ALLUVIAL: Red-Brown. Siltv CLAY (CH), Wet - ~ IX 

~ - 40 _ :~~~~~ed-Brown, Clayey, Silty, Fine SAND (SC) ~ _ 465 .4 _ SS-9 _ 

ii! Y/61 -
~ +-.,.,....,~~,--:--,-,:---~.,--:---=---=~-=----+'/..;:.· :I.;.,, 1'p."· •• 11-. SS-10 IV :;;! ALLUVIAL: Red-Brown, Slightly Clayey, Silty, Fine ~ 
u '~SAND-~(S_M~l)~wi~·th_M_ica~, w ___ et_~~~~----~~' :l(4/.'. ~ 

O~
~ 1 ALLUVIAL: Red-Brown, Clayey, Silty, Fine SAND (SC) IX 

,_ 
45 

_ \with Mica, Wet. / : : " '._ .. _ 4
60

.
4 

_ SS-11 _ 
ALLUVIAL: Red-Brown, Slightly Clayey, Silty, Fine 

t!j SAND (SM) with Mica, Wet . · .- x~ 
SS-12 8 ~ 

(2.0) 

(1.5) 

2-1-2 

(1.5) 

2-4-4 

(1.2) 

2-3-5 

(1.3) 

1-1-5 

I 
~..-+-\-l--+--l~f---+--+-+--+---130 

• 
I 

H--f--t----ll--+----+----1-+--+--+~35 

• ~\-+----+---+--+-+-->--+---+--+----<~ 

1---1
1
+--+---t---+---+--+__,>--+-+------<45 

El ALLUVIAL: Red-Brown, Silty CLAY (CH), Wet '/~ ~ (1.5) 

§I- 50 I ALLUVIAL: Red-Brown, Clayey, Silty, Fine SAND (SC), r Lf.:'¥". 455.4 ~s_s_-1_3~1X~ __ l_-3_-3_~~1•,..,..__.,...,.-7',.-~-:',-_,._ ___ .__.,.,._....,...__. ___ __, 
0 10 20 30 40 50 60 70 80 90 100 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: 
HOLE DIAMETER: 

S&ME, btc. (B. Hoskins) 
C. Mwphy 
CME-5SOX 
3.25" HSA 
--6.5" 

CLOSURE METHOD: Tremie Grout 

REMARKS: 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 2/23/2016 
COORDN: 511120 COMP. DATE: 2/23/2016 
COORDE: 1471391 Page 1 of 2 
LOCATION: Union, Kentucky 

REVIEWED BY: 

Water Level at TOB was -8 ft bgs; 24-hr Water 
Level was 13. 7 ft bgs; On 2125/16 Water Level 
Was --4 ft bgs I BORING NO.: B-4 ~I 



D 
SOIL CLASSIFICATION E 

p 
T 

AND REMARKS 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

- ~ftJ 
SYMBOLS AND ABBREVIATIONS BELOW. 

\Wet 
a __ .JV.!_4_ '. J<.eO•l>fOWll, ;)Illy, tlOe 1'Al'IU \'lMJ Wltn 
Mica, Wet, Some Clayey Lenses and Nodules 

Mottled with Tan and Trace Small Gravel -S3 ft bgs 

- SS -
ALLUVIAL: Red-Brown, Silty, Fine SAND With Gravelly 
Lenses (SM-SW) with Mica, Wet, Some Clayey Lenses and 
Nodules 

- 60 -

ALLUVIAL: Red-Tan to Tan, Gravelly, Coarse to Fine 
SAND (SW), Wet 

- 6S -

- 70 -

- 1S -

- 80 -

- 8S -

- 90 
Boring Terminated at 90 ft bp 

- 9S -

- 100 

CONTRACTOR: S&ME, Inc. (B. Hoskins) 
C. Mwphy LOGGED BY: 

EQUD'MENT: CME-SS OX 
DR.Il.,L METHOD: 3.2S" HSA 
HOLE DIAMETER: -6.S" 

CLOSURE METHOD: Tremie Grout 

REMARKS: Water Level at TOB was -8 ft bgs; 24-hr Water 
Level was 13.7 ft bgs; On 212S/16 Water Level 
Was-4 ftbgs 

REVIEWED BY: 

L E SAMPLES 
E L (Rec") I 
G E D T N-COUNT 
E v E 

y or 
N N 

p Rec%1RQD"/o 
D (ft) T E 

6"- 6°- 6"- 611 

I :_:_: : · 
4SS.4 

... ·. 
· ...... 

~ 
(1.S) 

SS-14 3-S-1 
· .. .:· ~::·: 

(1.0) ·.· ·. 

lX •,. ;:1 -4S0.4 -
SS-IS WOH-1-2 

.;=t 
· . . t~ 

., ' Ii ~ 
(0.9) 

- 44S.4-
SS-16 3-12-9 

-
o--~.·. 

.·.·5· (0.9) c • • 
[X )•'•' •' • SS-17 7-11-10 .t7:·:E - 440.4-

<:~:: 
::::-· ·: •• f?:i. r··. 

lX 
(0.8) 

:~··-:~ SS-18 12-9-13 .. Q. - 43S.4-
O' •• • 

. ·.·5· c • • 
;.·.·.· . . o·:·:E 

tx (I.I) 
·::~:: SS-19 8-9-7 ::::···: -430.4-
• • .• f?:i. r ... 
·a:-:-t 
.·.Q.· 

(O.S) O' ••• 

lX .·.·5· SS-20 9-S-9 c • • 
-42S.4 -)······· .o<<E 

<:~: : 
::::.. ·: 

(1.S) •• f?:i. 
~ v··· SS-21 9-10-8 ·a:-:·t -420.4-

.·.Q.· 
O' ... 

:;::5: 
)······· 

~ 
(I.SJ .t7:·:£ SS-22 14-3-2 

·~·. 4IS.4-

>-410.4 -

PL~%) 

10 20 30 
\ 

• 
I 
\ 

I\ 
~ 

' 

t 

0 

0 

J 

NM (%) 
0 

A FINES(%) 

e SPT(bpf) 

40 so 60 70 

EXHIBIT2 
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LL(%) 
0 

80 90 100 

SS 

60 

6S 

70 

1S 

80 

8S 

90 

9S 

40S.4 
0 10 20 30 40 so 60 70 80 90 100 

I GEOTECHNICALBORINGRECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 2/23/2016 
COORDN: 511120 COMP. DATE: 2/23/2016 
COORDE: 1471391 Page 2 of 2 
LOCATION: Union, Kentucky 

I BORING NO.: B-4 ~I 



EXHIBIT2 
Page 116 of 247 

D 
E 
p 
T 
H 

SOIL CLASSIFICATION 
AND REMARKS 

L E SAMPLES PL~%) NMJ%) 
E L I (Rec") 
G E D T N-COUNf A FINES (%) 
E V E Y or 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P Rcc%/RQD% e SPT (bpf) 

LL(%) 
0 

SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E 6 .. _ 6,,_ 6,._ 6,, 
,_<gJ-+""7:';:-;-;~,..-;~,,,.,,--=---..,--;;---,.,.,,.,,.,..,-;;:----l;:""""'"'t- 505.3-+----lf-ll------+-_,.I0---'2T0_3~0--.40_5~0-60~~70'--8~0-"9~0-"'10~0---I ASH FILL: Darlc-Gray-Brown and Yellow-Orangi>Tan V~ 

"Rust" Colored BO'ITOM ASH, Which Classifies as Coarse P (S 
to Fine SAND with Gravel and Sand-Sized Coal and Slag " 
Fragments, Diy ~ ~ 

~)( I- 5 -

I- 10 -

I- 15 -

Wet-8 ftbgs 

ASH FILL: Tan-Oray FLY ASH, Which Classifies as Silty, 
Fine to Very Fine SAND, Wet 
Yellow-Orange-Tan "Rust" Colored Lense -14.2 ft bgs 
Bottom Ash Lense-14.2 to 14.4 ft bgs 

Lense Classifying as SILT (MH)-18.5 to 19 ft bgs 

ASH FILL: Darlc, Tan-Gray BO'ITOM ASH, Which 
Classifies as Coarse to Fine SAND with Gravel and 
Sand-Sized Coal and Slag Fragments, Wet 

-500.3 -

~~ 
~ 
r~ t-495.3-

i 1~ 

)(~~ - 485.3 -

)< 

1<~ 
~ ,_ 25 _ _J--A""S""H""F;;;IL'"'L:-:•T:-an--Ora,..--y~F;;-L-;--;Yc-:AS:=H,,-Whi""',-. ch°"'Cl'as-S1'"·fi,-es-a-s°"S"ilty:-,---J<:~$.;~5'~5'X~ 480.3 -
~ Fine to Very Fine SAND, Wet )<)< X 

§ 
~ ASH FILL: Darlc, Tan-Gray BO'ITOM ASH, Which 
~ Classifies as Coarse to Fine SAND with Gravel and 
_ ,_ 30 _ Sand-Sized Coal and Slag Fragments, Wet 

::! 
:::> 
"' d 
::c 
"' < 

ALLUVIAL: Red-Tan, Tan, Slightly Clayey, Silty, Fine 
SAND (SM), Moist 

~ 1- 35 - ALLUVIAL: Yellow-Red-Tan and Tan Mottled, Silty 
~ CLAY (CL), Wet 

jij ALLUVIAL: Yellow-Red-Tan and Tan Mottled, Clayey, 
Silty, Fine SAND (SC) with Mica, Wet. g r-.ALLUVIAL: Red-Brown, Siltv CLAY (CH), Wet 

~ ,_ 40 _ ALLUVIAL: Red-Brown, Clayey, Silty, Fine SAND (SC) °' with Mica, Wet 
0 = 

?~~ 
p ~ 

Q -475.3-

)( ~ 

~-470.3-
@a 
~ __ ,,. 
~· t-465.3-
~ 

:;j ALLUVIAL: Red-Brown, Slightly Clayey, Silty, Fine 
u l\.~S~AN~D~(S~M~ll~wi~·-th~M=1_·ca~·-W~e~t----=,,--~---=~~==-~' ~/.//:; 
~ h ALLUVIAL: Red-Brown, Clayey, Silty, Fine SAND (SC) 
u _ 

45 
_I \with Mica, Wet. 

~ ALLUVIAL: Red-Brown, Slightly Clayey, Silty, Fine 
~ SAND(SM)withMica,Wet :.Y:::·:: 

:· -:\.-460.3 -

UD-1 e t ~ 
i:l ALLUVIAL: Red-Brown, Silty CLAY (CH), Wet 'Y~ UD-

2 i5_ 50 _._h,_AL_L_UV_IAL_:_R_ed_-_B_ro_wn,-'--C_l-=ay-'ey'"',_S_ilty-'-'-, F_in_e_S_AND_-'(._SC_)"", _ _,_,_.._'._~"'· .(_.("" . .: .,_ 
455

.3 __ 

>---+---+-+--+---+-+--+---t--+---15 

l---+--+-+--+--+-+--+----1--t--llO 

l---+--+-+--+--+-+--+----l--t--ll5 

>---+---+-+--+---+-+--+---+--+---120 

>---+---+-+--+---+-+--+---t--+---125 

>---+---+-+--+---+-+--+---t--+---130 

t---+--+-+--+--+-+--+----l--t--l35 

t---+--+-+--+--+-+--+----l--t--l40 

l---+--+-+--+--+-+--+--t-+--l45 

(J.55) 

(2.0) 

0 10 20 30 40 50 60 70 80 90 100 

CONTRACTOR: 
LOGGED BY: 

S&ME, Inc. (B. Hoskins) 
C. Murphy I GEOTECHNICAL BORING RECORD 

EQUIPMENT: CME-550X 
DRILL METHOD: 3.25"HSA PROJECT NAME: East Bend Ash Closure 
HOLE DIAMETER: -6.S" 

PROJECT NO.: 7810.15.0345 START DATE: 2/26/2016 
CLOSURE METHOD: Tremie Grout COORDN: 511119 COMP. DATE: 2/29/2016 

COORDE: 1471394 Page 1 of 2 
REMARKS: LOCATION: Union, Kentucky 

I 

REVIEWED BY: 

24-hr Water Level was -5 ft bgs, Lithologic 
Descriptions From B-4 

I BORING NO.: B-4A ~I 



D 
SOIL CLASSIFICATION E 

p AND REMARKS 
T 
H 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

- ~it? 
SYMBOLS AND ABBREVIATIONS BELOW. 

\\Wet 
~LUVIAL: Red-Brown, Silty, Fine SAND (SM) with 

ica, Wet, Some Clavev Lenses and Nodules 
~lolk ...... mpuom from ...... 
Boring Terminated at 50 ft hp 

- 55 -

- 60 -

- 65 -

- 70 -

- 75 -

- 80 -

- 85 -

- 90 -

- 95 -

100 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: 
HOLE DIAMETER: 

S&ME, Inc. (B. Hoskins) 
C. Murphy 
CME-550X 
3.25"HSA 
-<i.5" 

CLOSURE METHOD: Tremie Grout 

REMARKS: 

REVIEWED BY: 

24-hr Water Level was -5 ft bgs, Lithologic 
Descriptions From B-4 

II 

I 

L E SAMPLES 
E L (Rec") I 
G E D T N-COUNT 
E v E 

y or 
N N P Reco/..iRQD"/o 
D (ft) T E 6"- 6"- 6"- 6" 

455 .3 

-450.3-

>--445.3-

-440.3-

-435.3-

-430.3 -

~425.3-

"-420.3 -

>--415.3 -

-410.3-

PL(%) 
0 

NM(%) 
0 

.& FINES(%) 

e SPT (bpt) 

IO 20 30 40 50 60 70 

EXHIBIT2 
Page 117 of247 

LL(%) 
0 

80 90 100 

55 

60 

65 

70 

75 

80 

85 

90 

95 

405.3 
0 I 0 20 30 40 50 60 70 80 90 I 00 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 2/26/2016 
COORDN: 511119 COMP. DATE: 2/29/2016 
COORDE: 1471394 Page 2 of 2 
LOCATION: Union, Kentucky 

I BORING NO.: B-4A ~I 
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D 
E 
p 
T 
H 

SOIL CLASSJFICATION 
AND REMARKS 

L 
E 
G 
E 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 

E 
L 
E 
v 

I 
D 
E 
N 

SAMPLES PL(%) NM(%) LL(%) 
(Rec") tlJ 0 tlJ 

T N-COUNT .A. FINES(%) 
y or 
P Reco/JRQD"/o e SPT (bpt) 

T E 
6"-6"-6"-6" 10 20 30 40 50 60 70 80 90 100 

SYMBOLS AND ABBREVIATIONS BELOW. D (ft) 
_<g)-+-,-,;.,..,.-,,;;;-.,---.,.,-----..,,--;--;:<=;:n;,...;;;;--;;-;;,..,..-;:---;.;"""'""'r5053-t-----1,....,+----t--"T""-.----.r-T"""-.--,.-,.---"T""--.----.r-~ 

ASH FILL: Brown and Black BOITOMASH, Which ;)I~~ , 
..... 5 -

More Coarse Sand -6 ft bgs 

..... 10 -

UD-2 I 
SS-5 t>< 

SS-0 [X 

SS-7 [X 

SS-8 ~ 

Classifies as Coarse to Fine SAND with Gravel and ~ 
Sand-Sized Coal and Slag Fragments, Moist X ' 

Wet-4ftbgs 'Sl.- ~ ~ SS-I ~ 
!~ ->003-·:-ij 
~ ,-4953- SS-2 ~ ~~ . 

f 1' - ,_,,.,_ ,., ~ 
§ ~ 
!( +-A7 Sn;H,.-F"'IL""L;-:"T""an-Gra""'""y---;;FL"'Y.,....AS""H,;;-;;Whi;;Lo".· c7h"c"'1assi=· fi"'es::cac:-s""s1"'·1ty:-:-,--te~~~)<* SS-4 t>< 
)0 - 20 - Fine to Very Fine SAND (SM-ML), Wet ~ x~3 - 485.3 -
< Lense of Darlc Gray BOTIOM ASH, Which Classifies as 'I 
[:! Coarse to Fine SAND with Gravel and Sand-Sized Coal and 
5 Slag Fragments, Moist -19.5-20.5 ft bgs 

<~ ~~ 
ASH FILL: Daile Gray BOTTOM ASH, Which Classifies as ~> 

.., 1- 25 - Coarse to Fine SAND with Sand and Gravel-Sized Coal and ::> - 480.3 -
~ Sia!( Frainnents, Wet ;? 
~ +..A~S~H~F~IL~L~:~Gra~y!!.an~d~T=-an--0ray-=--=F"'"LY~AS-==11,""'Whi=c-.ch..,.--,C"'"la-SSl7·fi=-es-~~~~K~~~ 
; as Silty, Fine to Very Fine SAND (SM-ML), Wet ~ 

; ..... 30 - ~ -475.3-

g ~~~ 
rn Thin Black Veins of Clay (CUCH)-33.5 to 34.8 ft bgs ~ ~ 
< X~~ SM~ 
~~ ... 1- 35 - ALLUVIAL/ASH FILL MIX: Tan, Silty, Fine to Very Fine {Ix. 47o.3 -
- SAND Mixed with FLY ASH (SM), With Silty, Clayey, 1\7 
"' I\ Fine to Very Fine SAND (SC) Mixed with FLY ASH-35.5 SS-IO ll\ 
~ I~~~ -

ALLUVIAL: Tan, Red-Tan, Fine to Very Fine, Sandy, Silty I 8 CLAY(CL-CH), Wet ,,.,...,3 
~ · ~ u~ o ..__ 40 _ ALLUVIAL: Tan, Red-Tan, Silty, Fine to Very Fine SAND . : 0/, _ 465 .3 _ 
~ (SM) with Some Zones Slightly Clayey and Micaceous, Wet . 0' 
~ :·: ~ SS-11 t>< 
u :z 
~ ..... 

45 
_ MoreClayey(SC)-44to44.3ftbgs . >~,_ 460 .3 _ SS-12 ~ 

@ ~ ·. ~ .._ 
.., More Clayey (SC) -46.5 to 46. 7 ft bgs . . :/j. SS-13 [X 

(I.I) 

1-1-1 

(1.8) 

(1.0) 

2-1 

(1.2) 

tt---+--+---1r--t--+---+-+---+--+---t!O 

1-1-WOH IJ 
f---t---+-t---+--+---1--t--+---t---t!5 

(1.5) 

1-1-WOH IJ 
l---+--+---1C--+--+---+-+---+--+--t20 

(1.75) 

(1.0) 

l-WOH-1 ~ 
tt--+--+---<>--+--t--+-+---+--+---t25 

(1.0) 

WOR-1-1 
~ 

(1.5) 

1-2-4 I. 
t--+-+--+---<>--+--t--+-+---+--+---t30 

(1.5) 

2-2-2 ~ 

(1.5) 
WOH-1-2 4 

t-+--+--+---<>--+--t--+-+---+--+---t35 

(1.5) 

WOH-2-5 ~ 
(2.0) 

t-t-+--+---1C---t--+---+-+---+--+---t40 

(I.I) 

WOH-2-3 U 

(1.4) 

WOH-2-2 1• 
t-+--+--+---1C---t--+---+-+---+--+---145 

(1.4) 

1-1-3 ~' 

~ '% ~ [:! :b;nes More Coarse (Silty, Mediwn to Fine SAND)-48 ·. :~ I\/ (1.4) 

::> r// SS 14 II\ 2-2-3 1• 
i::i - 50 -'--------------------'-""':w· <....<...L- 455·3 -'-----''--"----o'-'--'10_2..._o_.,.30"--4 .... 0-5._o__.60-1.._o__.80-9..._o_.,.10'-o---' 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: 
HOLE DIAMETER: 

S&ME, Inc. (B. Hoskins) 
C. Murphy 
CME-550X 
3.25" HSA 
-6.5" 

CLOSURE METHOD: Tremie Grout 

REMARKS: 

REVIEWED BY: 

Water Level at TOB was -4 ft bgs; On 3/3/16 
and 3/4/16 Water Level was -46 ft bgs 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 3/1/2016 
COORDN: 511036 COMP. DATE: 3/4/2016 
COORDE: 1471277 Page 1 of 4 
LOCATION: Union, Kentucky 

I BORING NO.: B-5 a91 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

- ~it> 
SYMBOLS AND ABBREVIATIONS BELOW. 

ALLUVIAL: Tan, Red-Tan, Silty, Fine to Very Fine SAND 
(SM) with Some Zones Slightly Clayey and Micaceous, Wet 

ALLUVIAL: Tan, Red-Tan, Micaceous, Silty, Clayey, 
Mediwn to Fine SAND (SC), Wet 

- SS -

ALLUVIAL: Tan, Red-Tan, Micaceous, Silty, Mediwn to 
Fine SAND (SM), Wet 

- 60 -

ALLUVIAL: Red-Tan to Tan, Gravelly, Coarse to Fine 
SAND (SW), Wet 

- 6S -
Gravelly Lense -64 ft bgs 

Gravelly Lense -67 ft bgs 

- 70 -

- 7S -

- 80 -

- 8S -

Gravelly Lense -87 ft bgs 

- 90 -

- 95 -

- 100 

CONTRACTOR: S&ME, Inc. (B. Hoskins) 
C. Muiphy LOGGED BY: 

EQUIPMENT: CME-SS OX 
DRILL METHOD: 3.2S" HSA 
HOLE DIAMETER: -6.5" 

CLOSURE METHOD: Tremie Grout 

REMARKS: Water Level at TOB was -4 ft bgs; On 3/3/16 
and 3/4/16 Water Level was-46 ft bgs 

REVIEWED BY: 

L E SAMPLES 
E L (Rec") I 
G E D T N-COUNT 
E v E 

y or 
N N 

p Rcco/cJRQD% 
D (ft) T 

E 
6"- 6"- 6"- 6" 

l:·fa. 
4SS.3 

x (I.I) 

~ 
SS-lS 1-1-3 

~ 
(0.4) 

~ 
SS-16 3-S-7 

-4S0.3-

. ?j, 
" : 

" :: . . :· 
(1.0) 

·: .. · ..... 
SS-17 x 1-6-8 ._: ..... :- -44S.3 -

'• -:. .. ·. :· . 

0- ·}'-.·. 
.... 5. (1.2) 0 • • 

~ )······· -440.3-
SS-18 3-2-3 

.6-:·:£ 
<:~:: 
::: :·.-: 
.·.·~· r ... 

~ 
(0.9) ·c:-:·c SS-19 S-9-8 

.·.Q.· >-43S.3-
0- ••• 

:;::5: 
)······· .6-:-:£ 

~ 
(I.I) 

<:~:: SS-20 7-11-13 ::::···: ~430.3-. ·~· r ... 
::? .. -:~ .. Q. 

x (0.6) 0- ••• 

;;::5: SS-21 13-9-9 

)······· ~42S.3-.6-:·:£ 
·::~:: :: : :-. ·: x (0.3) . ·~· r ... SS-22 8-10-7 

=:? .. -:~ ~420.3-.. Q. 
0- ••• 

.... 5. 0 • • 

)· .. ·. ·. x (0.6) .o-:-:t: SS-23 7-11-8 
·::~:: -4IS.3-

::::···: 
.·.·~· r ... 
: :? .. <~ •. Q. 
0- ... 

>-410.3-;;;:5: 
)······· .6-'.-'.t 
··~· x (0) o.· •• •• 

·.-:~~ SS-24 9-12-12 

PL(%) 

"' 
IO 20 30 

~ 
t 

• 

J 
\ 

\ 

• 
I 

I 

I 

1 t 

NM(%) 
0 

.6. FINES(%) 

e SPT (bpf) 

40 so 60 70 

EXHIBIT2 
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"' 

80 90 100 

SS 

60 

6S 

70 

7S 

80 

8S 

90 

95 

40S.3 
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I GEOfECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 3/1/2016 
COORDN: 511036 COMP. DATE: 3/4/2016 
COORDE: 1471277 Page 2 of 4 
LOCATION: Union, Kentucky 

I BORING NO.: B-5 ~I 



D 
SOIL CLASSIFICATION E 

p 
T 

AND REMARKS 
H 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

- rn& 
SYMBOLS AND ABBREVIATIONS BELOW. 

ALLUVIAL: Red-Tan to Tan, Gravelly, Coarse to Fine 
SAND (SW), Wet 

- !OS -

- 110-

- llS -

- 120 - ALLUVIAL: Tan, Mediwn to Coarse, Sandy GRAVEL 
(GW), Wet. 

-12S -

- 130-

-13S -

-140-

._ 14S -

Larger or More Abundant Gravel-146 to 150 ft bgs 

- 150 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: 
HOLE DIAMETER: 

S&ME, Inc. (B. Hoskins) 
C. Mwphy 
CME-550X 
3.25" HSA 
-6.S" 

CLOSURE METHOD: Tremie Grout 

REMARKS: 

REVIEWED BY: 

Water Level at TOB was -4 ft bgs; On 3/3/J 6 
and 3/4/16 Water Level was -46 ft bgs 

L E SAMPLES 
E L (Rec") I 
G E D T N-COUNT 
E v E 

y or 
N N P Reco/..iRQD"/o 

PL(%) 
0 

NM (%) 
0 

A FINES(%) 

e SPT (bpf) 

EXHIBIT2 
Page 120 of247 

LL(%) 
0 

D (ft) T 
40S.3 

E 6"- 6"- 6"- 6" 10 20 30 40 so 60 70 80 90 IOO 
0-"}" ••• 
.·.·5· & • • 

~- · ··· · · .O-:·:E 
··~· 
::::-·:: - 400.3- !OS 

.·.·~· 
~: ... 
·C>:·:·t .·.Q.· 

(I.I) 0- • • • z .·.·5· SS-2S 29-13-16 & • • 
,.._ 39S.3 -

~.·.·.· . llO 

. 0-:·:E 
·=:~:: 
::::···: . ·~· 
~· . . . 
·ei:-:-c ,_390.3- llS 

.·.Q.· 

I 0- ••• 

:;::5: 
~.·.·.·. 

~ 
(1.3) ..:..·.·1 

SS-26 16-7-S ...... -38S.3 - 120 ••• •. ,41 ••• ••• 41 .. ' ••• -380.3- 12S 

••• 41 •.' ••• ••• ~ 
(J.2) 

•. ,41 
-37S.3-

SS-27 8-S-4 4 ••• \ 
130 

••• 41 •. ' ••• I\ ••• 41 .. ' -370.3 - 13S ••• \ ••• •. ,41 ••• \ ••• •. ,41 ,_36S.3-
\ 

140 

••• ••• 41 I\ •. ' ••• ••• 41 -360.3-
\ 

14S .. ' \ ••• ·•· \ •. ,41 
•!-" 35S.3 

0 JO 20 30 40 50 60 70 80 90 100 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 ST ART DA TE: 3/1/2016 
COORDN: 511036 COMP. DATE: 3/4/2016 
COORDE: 1471277 Page 3 of 4 
LOCATION: Union, Kentucky 

I BORING NO.: B-5 ~I 



D 
SOIL CLASSIFICATION E 

p 
T 

AND REMARKS 
H 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

- mi SYMBOLS AND ABBREVIATIONS BELOW. 

ALLUVIAL: Tan, Mediwn to Coarse, Sandy GRAVEL 
(GW), Wet 

PARTIALLY WEATHERED ROCK: Tan, Fine-Grained, 
- JSS - - SANDSTONE Rock Fragments 

Aui:er Refusal at 155.3 ft bgs 

-160 -

-16S -

>- 170 -

-175 -

f- 180 -

-185 -

-190-

>- 195 -

~100 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: 
HOLE DIAMETER: 

S&ME, Inc. (B. Hoskins) 
C.Mwphy 
CME-SSOX 
3.25" HSA 
--6.5" 

CLOSURE METHOD: Tremie Grout 

REMARKS: 

REVIEWED BY: 

Water Level at TOB was -4 ft bgs; On 3/3/16 
and 3/4/16 Water Level was -46 ft bgs 

L E SAMPLES 
E L (Rec") I 
G E D T N-COUNT 
E v E 

y or 
N N 

p Reco/cJR.QD% 
D (ft) T E 6"- 6"- 6"- 6" ........ 3SS.3 

••• ~. ,<111 

••• .... 
fili >-3S0.3- (0.2) SS-28 ::a: 

50/4 

-345.3-

-340.3-

-33S.3-

-330.3-

-325.3-

-320.3-

-3JS.3-

-310.3-

PL(%) 
0 

NM(%) 
0 

""FINES(%) 

e SPT (bpf) 

10 20 30 40 so 60 70 
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LL(%) 
0 

80 90 100 

\ 
~ 

,1ss 

160 

16S 

170 

17S 

. 180 

185 

190 

195 

305.3 
0 10 20 30 40 so 60 70 80 90 100 
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SAMPLES PL(%) NM(%) LL~%) 
(Rec") 0 0 

I 
D T N-COUNT & FINES(%) 
E 

y or 
N P Rec'Y.,IRQD% e SPT (bpf) 

T E 
611-6"-6 11w6'' 10 20 30 40 50 60 70 80 90 JOO 

~ SOIL CLASSIFICATION ~ ~ 
p AND REMARKS G E 
T E V 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 

- <g> +-..,...,,,,..,...:::S-:YM--::B:-0..,-L""'S"""A_ND....,...A_B_B"RE"V=IA=TI""'O'""N""S,.,B,..,E""LO""'W,....,-. __ """'""D""""t- (ft) 
ASH FILL: Darlc Gray-Brown BO'ITOM ASH, Which ~><;~ 502

·
5 

Classifies as Coarse to Fine SAND with Gravel and ~~~"' 
Sand-Simd Coal and Slag Fragments, Moist ~ ~'?6, g· 

~ SS-I Z· 
)<~ - 497.5 - BULK- A , 

:;/. ~ ::: .. 

~ x; "":"492.5- SS-2 ~ 

- 5 -

Wet-8 ftbgs 

(I.OJ 
3-5-5 0 

5 

(1.2) 

2-2-3 I 
10 - 10 -

(1.5) 

SS-3 ~ 2-1-1 • 
1+--+---+----l-+--+--+-+--+--+--il5 ' ~1 ~~u-- 15 -

~ 
~ ~ -482.5-

il _.,,, _ 
~ ~ 

§ ~~~~ 
~ D~ )< 

a:,_ 30 - i-472.5-1 -+~-~~~~~=5.=~~e~t :~B..,.la-ck~.~c""1a-yey~s=1L~T=-(=-M=L7)-wi'""'·th,.-Or=--garu---,--.c---1'¥~4-
d ALLUVIAL: Tan, Silty, Fine to Very Fine SAND (SM) with .. 

§ Color Change to Darlc Gray (No Brown) -18 ft bgs 
!( 
~f- 20 -

~ 
i:'.l 

~ 
< 
.... f- 25 -
~ 

UD-1 

SS-4 

SS-5 

I 
~ 

(1.85) 

(0.3) 

1-1-WOH 4f-•-1---+---+----l-+--+--+-+--+-~ 20 

1\7 (1.5) 

6 1-1-WOH 4f-•-1---+---+----l-+--+--+-+--+-~ 25 

- (0.5) 
SS~ [X WOH-WOH-1. 

,___ (1.5) 

SS-7 !X 1-WOH-WOH.,_t--l--+--+--+--l--+--+--11----+-~ 30 

- (1.5) 
SS-8 rx OH-WOH-W(J~ -

1Ji Organic Debris, Wet , . 1\7 (0.2) 
< · · 

46 
SS-9 V\ 1-WOH-WOH t 

35 

~ -
35 

-+-AL-:-;-;L;-;UV=IAL..--:""'Gra,--y-:, C"'l--ay-:-ey-,-;;F.,.-in--e "'°SAND7="°"("'S"C'), "W""et;c-----br /-;, /./7. ... /"/'?':t-,,-

7
.
5 

- r\/ (1.5) ""\--+-+--+--+-t---+--+---1-+--< 
"' v/'//, SS-10 V\ WOR-3-4 
i:J ALLUVIAL: Grav,SiltyCLAY(CL),Wet V//// >---' 

CJ ALLUVIAL: Tan-Gray, Fine Sandy, Clayey SILT (ML), I <- (1.5) 
3 -..Wet r\/ '" "~_462_5 _ SS-II _V\ WOH-3-7 
~ - 40 - ALLUVIAL: Yellow-Red-Tan, Silty CLAY (CH), Wet 'I I,; 
~ ALLUVIAL: Tan-Gray, Silty, Clayey, Fine SAND (SC), /'"/,.'l 
_ t\ _W"et; Light Gray, High Plasticity, Clay (CH) Lensc -41.7 ft +£ 'f. 
:;! I \""b1gs"'=-c~~~--=--,-:-=o---=~--=-,---=---~ : 
u ALLUVIAL: Tan to Red-Tan, Silty, Fine to Very Fine 
~ SAND (SM), Moist to Wet 1- 45 -

~ 

SS-12 tx 

.... ... 
··. . . SS-13 [X 
. . --457.5- ,.._ 

SS-14 tx ,__ 
..... .... · 

(1.5) 

2-4-5 

(0.9) 

3-3-6 

(0.9) 

3~-7 

---~1 •-+--+--+-t---t--t---1-+--<40 

~ Orange-Tan, Silty, Fine Sandy CLAY Lensc (SC)-48.5 to [X (1.5) 
§l 48.8 ft b~ SS-15 2-7-4 • 

- o -'---==-=='---------------_._:....i...c-'--'-''- 452·5 _._ _ __.__._ ___ __.o'--1~0___,,2~0__.30-4.,.0__.50.,.._60.._-=1~0_..,,.80___,,90..__1_.o_o _ _, 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: 
HOLE DIAMETER: 

S&ME, Inc. (B. Hoskins) 
C. MUIJlhy 
CME-550X 
3.25" HSA 
--6.5" 

CLOSURE METHOD: Tremie Grout 

REMARKS: 

REVIEWED BY: 

Water Level at TOB was -8 ft bgs; 24-hr Water 
Level was -3 ft bgs 
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COORDN: 511030 COMP. DATE: 2/18/2016 
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D 
SOIL CLASSIFICATION E 

p AND REMARKS 
T 
H 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

t- ~1lJ 
SYMBOLS AND ABBREVIATIONS BELOW. 

ALLUVIAL: Tan to Red-Tan, Silty, Fine to Very Fine 
SAND (SM), Moist to Wet 

t- SS -

Red-Brown and Gray Mottled, Clayey, Fine to Very Fine 

- 60 -
SAND (SC) with Minor Light Gray, High Plasticity Clay 
(CH) Veins - 58.S to S8.9 ft bgs 

ALLUVIAL: Tan-Brown, Slightly Clayey, Gravelly, Coarse 
to Fine SAND (SW), Wet 

t- 65 -

ALLUVIAL: Tan, Silty, Fine to Very Fine SAND (SM), 
Wet 

t- 70 -

I- 75 -
Mottled with Gray, Clayey SILT - 74 to 74.S ft bgs 

ALLUVIAL: Tan-Brown, Come to Fine SAND with Gravel 
I- 80 - (SW), Wet 

Black, Clayey SILT Nodule -79 ft bgs 

I- 85 -

- 90 
DBJ!c Gray, Fine, Sandy CLAY Nodule -89 ft bgs 

Boring Termlnakd at 90 ft hp 

- 95 -

-100 

CONTRACTOR: S&ME, Inc. (B. Hoskins) 
C. Mutphy LOGGED BY: 

EQUil'MENT: CME-SS OX 
DRILL METHOD: 3.25" HSA 
HOLE DIAMETER: -6.S" 

CLOSURE METHOD: Tremie Grout 

REMARKS: Water Level at TOB was -8 ft bgs; 24-hr Water 
Level was -3 ft bgs 

REVIEWED BY: 
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L E SAMPLES PL~%) NM(%) LL(%) 

E L (Rec") 0 0 
I 

G E D T N-COUNf .6. FINES(%) 
E v E 

y or 
N N 

p Reco/..iRQD"/o e SPT (bpf) 
D (ft) T 

E 
6"- 6"-6"-6" 10 20 30 40 so 60 70 80 90 100 

-:-:.: ··: / 
4S2.S 

R 
(1.3) 

· . SS-16 3-3-4 4 
.. 

~ 
(1.0) 

_. 
SS-17 3-3-S 4 .·. •.' - 447.S - SS 

.. . . -... 
· . .-. · .... 

. ·:: 
._ ... x (1.0) ... - . 

·:: -442 s- SS-18 3-S-7 • 60 
-. ·:·· 

' ' 

... . -:·( -; v~··· R (1.3) 

;;::5: SS-19 4-2-2 

)······· -437.S-
\ 

6S 

.0-:·:1: 
··~· I\ o . .. ... .. z (l.S) 

SS-20 4-10-9 
:_-432.S-

I 
70 

~ 
(1.4) .. 

SS-21 3-6-2 • t-427.5-

I\ 
75 

~ 
(1.5) \ o-·~.·. 

SS-22 9-14-13 
:~: :5: t-422.S - 80 

)·· ... -. 

\ 
. 0-:.;1: 
-=:~:: 
~;.;..-: 

~ 
(l.S) 

'Q',G:l. 
t-417.S-

SS-23 12-17-21 v··· v 85 

:~ .. ·:~ .. Q. I O" ••• 

:;::5: x (1.5) 

' ):.:_:.; ·~ 
412.S-

SS-24 12-7-7 
90 

-407.5- 9S 

402.S 
0 10 20 30 40 so 60 70 80 90 100 
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D 
E 
p 

SOIL CLASSIFICATION 
AND REMARKS 

L E SAMPLES PL~%) NM(%) 
E L I (Rec") 0 
G E D T N-COUNT A FINES (%) 
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LL(%) 

"' 
T 
H E V E Y or 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P Rec%/RQD% e SPT (bpi) 
SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E 

_cg>--+-....,.,,=-=="'"--=:-:--=---=,...---=:--:=~~c=:~,....,-,---t<'"""''"""'~S02 . S--t---+--+--6'_'-_6'_'-_6'_'-_6'~'t--TI0_2r0--r30_4r0--i50_6T0_7r0--r80_9r0_1,0_0~-1 
ASH FILL: Darlc Gray-Brown BOTI'OM ASH, Which ~ ~ 

- 5 -

- 10 -

- 15 -

Classifies as Coarse to Fine SAND with Gravel and 
Sand-Sized Coal and Slag Fragments, Moist 

Wet-8 ft bgs 

Color Change to Darlc Gray (No Brown) -18 ft bgs 

ALLUVIAL: Black, Clayey SILT (ML) with Organic 
~Debris, Wet 

ALLUVIAL: Tan, Silty, Fine to Very Fine SAND (SM) with 
Organic Debris, Wet 

ALLUVIAL: Gray, Clayey, Fine SAND (SC), Wet 

ALLUVIAL: Grav, Siltv CIAY (CL), Wet 
~ ALLUVIAL: Tan-Gray, Fine Sandy, Clayey SILT (ML), 
- n.Wet 
~ - 40 -r-.ALLUVIAL: Yellow-Red-Tan, Silty CIAY (CH), Wet 
ii! ALLUVIAL: Red-Tan, Tan, Clayey, Fine SAND (SC), Wet 
0 

"' :cl 

~ g- 45 -

t!l 
e 

II ALLUVIAL: Tan, Silty, Fine to Very Fine SAND (SM), 
I \Wet 

UtDologic ua<nptions trom u to 4U n ug:o trom .,..., 
Borio& Terminated at 42 ft bgs 

- -· _-. 

-467.5-

I 
_,,,,,._ -·'H-462.5 -

~ 
I 

-457.5-

UI>-1 

UI>-2 

SS-I X 
UD-3 • 

(0) 

(0) 

(1.0) 

3-4-5 
(0.35) 

t---+--+--lt--+---+--t-+--+--+-----!5 

t---+--+--lt--+--+--t-+--+--+-----llO 

t---+---+---lt--+--+---+-+--+--+---<15 

t---+--+--lt--+---+--t-+--+--+-----l20 

t---+--+--lt--+---+--t-+--+--+-----!25 

t---+--+--lt--+---t--t~+--t--+-----!30 

t---+--+--lt--+--+--t~+--t--+-----!35 

t---+--+--lt--+--+--t-+--+--+-----!40 

t---+---+---lt--+--+--+-+--+--+----145 

~ - 50 ------------------~--~4s2.s--~~----~':"::--:!"::--='":--~-:'-:--:'::--:'::--~--='=......,..,~~ 
0 10 20 30 40 50 60 70 80 90 100 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: 
HOLE DIAMETER: 

S&ME, Inc. (B. Hoskins) 
C. Murphy 
CME-550X 
3.25"HSA 
~.5" 

CLOSURE METHOD: Tremie Grout 

REMARKS: 

REVIEWED BY: 

Lithologic Descriptions from B-6 for 0 to 40 ft 
bgs and Classified from B-6A UD Sample Ends 
from 40 to 42 ft bgs 
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1.0 HYDROLOGIC AND HYDRAULIC CALCULATIONS 

EXHIBIT2 
Page 129 of 247 

Design storm routing for East Bend Station (EBS) was performed using HEC-HMS v4.0, developed by US Army Corps 
of Engineers. 

1.1 Design Storm 

The Kentucky Division of Water Engineering Memorandum No. S. defines a Class (B) moderate hazard structure as one 
whose failure could cause major damage to a property or project, but loss of life is very unlikely. This definition 
adequately describes the existing structure, and so it will be classified as a Class "B" moderate hazard structure. B&McD 
has evaluated the future conditions of the East and West Basin at EBS using an inflow design flood (IDF) in accordance 
with the Kentucky Division of Water Engineering Memorandums No. 2 and No. S. Below is the equation from 
Memorandum No. S to calculate the design rainfall depth for a Class (B) moderate hazard structure. 

P8 = P100 + 0.40(PMP - P100) 

Where Pa denotes a 6-hr design storm rainfall, P100 is a 100yr-6hr rainfall, and PMP represents a 6-hr Probable Maximum 
Precipitation. Precipitation data was found using NOAA Precipitation Frequency Data Server and NOAA 
Hydrometeorological Report No. S 1. The 6-hr design storm rainfall was distributed using the Dimensionless Design 
Storm Distribution from NRCS, Technical Release 60 (TR-60). 

1.2 HEC-HMS Hydrologic Input 

The drainage areas to the East and West Basins were measured using recent topographic data and are shown in Figure 1. 
The total drainage area to the basins is approximately 260 acres. Weighted SCS curve numbers and lag times for the 
drainage areas were calculated following Technical Release SS (TR-SS): Urban Hydrology for Small Watersheds. Table 1 
on page 3 summarizes the drainage area inputs for the HEC-HMS model. 
Process flows from East Bend Station are included in the HEC-HMS model. Table 2 on page 4 summarizes the process 
flows. 
Figure 2 on page 4 provides a screenshot of the HEC-HMS model, which shows the routing of the drainage areas and 
process flows. 
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Table 1: HEC-HMS Input 

Drainage Area 

West Basin Direct Runoff"' 

East Basin Direct Runoff"' 

Existing East Land/Ill Runoff"' 

Existing West Landfill Runoff"' 

Coal Pile Runoff"' 

Cells P15 & P16 Runoff"' 

WSP Pad Runoff"' 

Coal Conveyor Stormwater 
Sediment Pond Runoff"' 

SCR Sump Drains"' 

Existing NE Landfill Runoff 

Secondary Settling Basin Berm 
Runoff 

Main Plant Area Yard Runoff 

(NPDES Outfall 015) 

Service Water Intake Runoff 

*Drains to Retention Basins 

Loss Transform 
Weighted 

Area (mi 2
) 

Method Method 
Curve 

Number 

0.0294 
SCS Curve SCS Unit 

64 
Number Hydro graph 

0.0241 
SCSCurve SCS Unit 

64 
Number Hydrograph 

0.0582 
SCS Curve SCS Unit 

62 
Number Hydrograph 

0.1465 
SCS Curve SCS Unit 

64 
Number Hydro graph 

0.0567 
SCS Curve SCS Unit 

62 
Number Hydrograph 

0.0533 
SCS Curve SCS Unit 

61 
Number Hydro graph 

0.0301 
SCS Curve SCS Unit 

64 
Number Hydrograph 

0.0035 
SCS Curve SCS Unit 

67 
Number Hydro graph 

0.0063 
SCS Curve SCS Unit 

91 
Number Hydrograph 

SCS Curve SCS Unit 
62 0.0444 

Number Hydrograph 

0.0132 
SCS Curve SCS Unit 

72 
Number Hydrograph 

0.0535 
SCS Curve SCS Unit 

66 
Number Hydrograph 

0.0626 
SCSCurve SCS Unit 

70 
Number Hydrograph 

0.0014 
SCS Curve SCS Unit 

72 
Number Hydrograph 

Burns & McDonnell World Headquarters 
9400 Ward Parkway 

Kansas City, MO 64114 
0 816-333-9400 
F 816-333-3690 

Lag Time 
(min) 

20.54 

9.88 

30.66 

65.01 

30.49 

17.62 

27.86 

5.14 

10.00 

16.23 

21.34 

14.50 

22.92 

7.40 
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Table 2: Process Flows 

Baseflows 
CT Overboard 

Exist Landfill Cells 1-14 Leachate 
New Landfill Truck Wash 

Exist Landfill Cells 15 & 16 Leachate 
WSP Area Clean Sump Discharge 

Well Water Filter Backwash 
Sanitary Use Discharge (Out/all 007) 

Demineralizer Sump Discharge 
Boiler Sump Dlscharae 
SCR Sump Discharge 

DBA System Quench Water 

Totals 
Base/low to E 

Base/low to East Basin 
Base/low to G 

Flow(gpm) Flow (cfs} Destination 
1269.00 2.8275 E 

108.00 0.2406 E 

50.00 0.1114 E 

14.00 0.0312 East Basin 

273.00 0.6083 East Basin 

15.94 0.0355 G 
31.00 0.0691 G 

227.00 0.5058 G 

1918.00 4.2736 G 
396.00 0.8824 G 

400.00 0.8913 G 

1427.00 3.1796 

287.00 0.6395 
2987.94 6.6576 

""'-""-

Figure 2: HEC-HMS Screenshot 
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1.3 Meteorological Input Data 

EXHIBIT 2 
Page 133 of 247 

The design rainfall depth for the IDF was calculated using the equation given earlier, which returned a design rainfall of 
13.7-inches. This rainfall was then distributed over a 6-hour time period using the dimensionless design stonn distribution 
from Figure 2-4 in TR-60. Figure 3 below shows the 6-hour design storm hydrograph. 

2.S 
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:. 1.5 
.c a 
GI 
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~ 
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0.5 

0 
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IDF Hydrograph 

2:00 4:00 

Time (HH:MM) 

Figure 3: Design Sto r m Hydrograph 
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1.4 Elevation-Area-Storage for West and East Basins 

EXHIBIT2 
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An elevation-area table was developed using the proposed future grades of the West and East Basins. Table 3 below 
shows the elevation-area data that was used in the HEC-HMS model. The table also shows the estimated cumulative 
storage of the basins, which have a ~otal maximum capacity of 1,1~0 ac-ft. 
Difficulties arise when the model analyzes a rain event large enough that the East Basin backs up into the West Basin, 
such as the IDF. This occurs at elevation 497.6'. In such an event the East and West Basins are combined and modeled as 
a single basin in order to more accurately calculate the peak elevation in the basins. 
Table 3: Elevation-Area Tab le for West and East Basins 

West Basin 

Elevation 
Square Feet Acres 

Cumulative 

Storage (ac-ft) 

468 0.00 0.00 

469 0.00 0.00 

470 22,870 0.53 0.00 

471 88,337 2.03 1.28 

472 195,038 4.48 4.53 

473 334,898 7.69 10.61 
474 395,680 9.08 19.00 

475 404,069 9.28 28.18 
476 412,539 9.47 37.55 
477 421,089 9.67 47.12 

478 429,719 9.86 56.89 

479 438,428 10.06 66.85 

480 447,218 10.27 77.02 

481 456,086 10.47 87.39 

482 465,034 10.68 97.96 

483 474,062 10.88 108.74 

484 483,169 11.09 119.72 

485 492,356 11.30 130.92 

486 501,622 11.52 142.33 

487 510,968 11.73 153.95 

488 520,393 11.95 165.79 

489 529,898 12.16 177.85 

490 539,480 12.38 190.12 

491 549,140 12.61 202.62 
492 558,879 12.83 215.34 

493 568,695 13.06 228.28 

494 578,597 13.28 241.45 

495 588,569 13.51 254.85 

496 598,617 13.74 268.47 

497 608,740 13.97 282.33 

498 618,936 14.21 296.42 

499 629,207 14.44 310.75 

500 639,552 14.68 325.31 

501 649,969 14.92 340.12 

502 660,462 15.16 355.16 

503 671,030 15.40 370.44 

504 681,672 15.65 
505 692,388 15.90 

East Basin 

Cumulative 
Square Feet Acres 

Storage (ac-ft) 
Square Feet 

19,822 0.46 0.00 19,822 

135,579 3.11 1.78 135,579 
372,772 8.56 7.62 395,642 
575,925 13.22 18.51 664,262 
751409 17.25 33.74 946,447 

798 875 18.34 51.54 1,133 773 
812,772 18.66 70.04 1,208,452 
826,738 18.98 88.86 1,230,807 
840,771 19.30 108.00 1,253,310 
854,874 19.63 127.46 1,275,963 

869,073 19.95 147.25 1,298,792 
883,285 20.28 167.36 1,321,713 
897 593 20.61 187.80 1344811 
911,970 20.94 208.58 1,368,056 
926,414 21.27 229.68 1,391,448 
940,928 21.60 251.11 1,414,990 
955,509 21.94 272.88 1,438,678 
970,157 22.27 294.98 1,462,513 
984,870 22.61 317.42 1,486,492 
999,648 22.95 340.20 1,510,616 

1,014,489 23.29 363.32 1,534,882 
1,029,397 23.63 386.78 1,559,295 
1,044,371 23.98 410.59 1,583,851 

1,059,409 24.32 434.73 1,608,549 
1,074,512 24.67 459.23 1,633,391 

1,089,680 25.02 484.07 1,658,375 
1,104,911 25.37 509.26 1,683,508 
1,120 268 25.72 534.80 1,708837 
1,135,822 26.07 560.70 1,734,439 
1,151,427 26.43 586.95 1,760,167 
1,167,167 26.79 613.57 1,786,103 
1,183,009 27.16 640.54 1,812,216 
1,198,791 27.52 667.88 1,838,343 

1,214,603 27.88 695.58 1,864,572 
1,230,555 28.25 723.65 1,891,017 
1,246,553 28.62 752.08 1,917,583 
1,263,741 29.01 1,945,413 
1,280,205 29.39 1,972,593 

Burns & McDonnell World Headquarters 
9400 Ward Parkway 

Kansas City, MO 64114 
0 816-333-9400 
F 816-333-3690 

Total 

Cumulative 
Acres 

Storage (ac-ft) 

0.46 0.00 
3.11 1.78 
9.08 7.62 

15.25 19.78 
21.73 38.27 
26.03 62.15 
27.74 89.04 
28.26 117.03 
28.77 145.55 
29.29 174.58 

29.82 204.13 

30.34 234.21 
30.87 264.82 
31.41 295.96 
31.94 327.64 
32.48 359.85 
33.03 392.60 

33.57 425.91 

34.13 459.76 

34.68 494.16 
35.24 529.12 
35.80 564.63 
36.36 600.71 
36.93 637.35 
37.50 674.57 

38.07 712.35 
38.65 750.71 
39.23 789.65 
39.82 829.17 
40.41 869.28 
41.00 909.99 
41.60 951.29 
42.20 993.20 
42.80 1035.70 

43.41 1078.81 
44.02 1122.52 
44.66 
45.28 



505 

500 

495 

_ 490 

~ 
c 
.2 485 
~ 
al 

u:; 480 

475 

470 

465 
0.00 

Figure 4 : Retention Basins Elevation-Storage Curves 

Retention Basins Elevation-Storage Curves 

200.00 400.00 600.00 

Storage (acre-ft) 

800.00 

--West Basin - East Basin - Combined 

Burns & McDonnell World Headquarters 
9400 Ward Parkway 

Kansas City, MO 64114 
0 816-333-9400 
F 816-333-3690 

1000.00 

EXHIBIT 2 
Page 135 of 247 

1200.00 



1.5 West Basin and East Basin Discharges 
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The proposed structure that discharges from the West Basin to the East Basin was modeled as a broad-crested spillway in 
HEC-HMS. The spillway's crest elevation is 497.6' and its length is 20'. The spillway coefficient was conservatively set 
at 2.0 ft05/s. This spillway is only in effect as long as the storm doesn't raise the east basin to 497.6'. As stated earlier, 
when the East Basin rises to this level the West and East Basins are modeled as a single basin. Duke is proposing to lower 
the existing dam height from elevation 515.0' to elevation 505.0' . 
AMEC designed the existing spillway structure for the East Basin and they have provided B&McD with their spillway 
discharge rating table and curve. B&McD used this curve to model the discharge from the East Basin in HEC-HMS. The 
spillway discharge curve is shown in Figure 4 and Table 4. The maximum possible flow rate and velocity through the 
spillway are 84.20 cfs and approximately 12 ft/s, respectively. This occurs at elevation 505' (new dam elevation). 
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Figure 5 : AMEC Spillway Rating Curve 
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Table 4: AMEC Spi llway Dis cha rge Rating Curve 

Head (ft) 
Pool 

Elevation (ft) 

0.0 494.0 

0.1 494.1 

0.2 494.2 

0 .3 494.3 

0.4 494.4 

0.5 494.5 

0.6 494.6 

0.7 494.7 

0.8 494.8 

0.9 494.9 

1.0 495.0 

1.1 495.1 

1.2 495.2 

1.3 495.3 

1.4 495.4 

1.5 495.5 

1.6 495.6 

1.7 495.7 

1.8 495.8 

1.9 495.9 

2.0 496.0 

2.1 496.1 

2.2 496.2 

2.3 496.3 

Spillway 
Head(ft) 

Pool Spillway 
Discharge (cfs) Elevation (ft) Discharge (cfs) 

0.00 2.4 496.4 20.40 

0.04 2.5 496.5 22.00 

0.20 2.6 496.6 23.80 

0.40 2.7 496.7 25.60 

0.60 2.8 496.8 26.00 

1.00 2.9 496.9 27.00 

1.40 3.0 497.0 28.00 

1.90 3.1 497.1 29.10 

2.40 3.2 497.2 30.40 

3.10 3.3 497.3 31.70 

3.80 3.4 497.4 32.90 

4.50 3.5 497.5 34.10 

5.30 3.6 497.6 35.20 

6.20 3.7 497.7 36.30 

7.20 3.8 497.8 37.40 

8.20 3.9 497.9 38.40 

9.30 4.0 498.0 39.50 

10.50 5.0 499.0 48.50 

11.70 6.0 500.0 56.00 

13.00 7.0 501.0 62.70 

14.30 8.0 502.0 68.70 

15.70 9.0 503.0 74.30 

17.20 10.0 504.0 79.40 

18.80 11.0 505.0 84.20 
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Figure 6: Emergency Spillway Rating Curve 
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Table 5: Emergency Spillway Discharge Rating Curve 

Pool 
Head (ft) 

Elevation (ft) 

0.0 503.0 
0.1 503.l 
0.2 503.2 

0.3 503.3 
0.4 503.4 

0.5 503.5 

0.6 503.6 
0.7 503.7 

0.8 503.8 
0.9 503.9 
1.0 504.0 
1.1 504.1 
1.2 504.2 
1.3 504.3 
1.4 504.4 

1.5 504.5 

1.6 504.6 
1.7 504.7 

1.8 504.8 

1.9 504.9 
2.0 505.0 

Emergency 
Spillway 

Discharge . 

0.00 
1.00 
2.82 

5.19 
7.98 

11.16 

14.67 
18.48 

22.58 
26.95 
31.56 
36.41 
41.49 
46.78 

52.28 
57.98 
63.87 
69.95 
76.22 

82.65 
89.27 
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1.6 HEC-HMS Results 

The following tables and figures summarize the results for the IDF event from the HEC-HMS modeling. 
Table 6: Drainage Area Runoff Results 

Volume (ac-ft) Peak Flow (cfs} 

Storm Event 
Drainage Area 

IDF 
100-Yr, 6-

IDF 
100-Yr, 6-

hr hr 

West Basin Direct Runoff 13.6 2.0 99.5 11.5 

East Basin Direct Runoff 11.2 1.6 98.5 11.6 

Existing East Landfill Runoff 26 3.5 161.6 16.9 

Existing West Landfill Runoff 67.9 9.9 287.1 34.7 

Coal Pile Runoff 25.3 3.6 157.8 17.4 

Cells P15 & P16 Runoff 23.3 3.1 177.1 17.5 

WSP Pad Runoff 13.9 2.0 91.0 10.5 

Coal Conveyor Stormwater 
1.7 0.3 16.2 2.4 

Sediment Pond Runoff 
SCR Sump Drains 4.2 1.2 35.8 10.4 

Existing NE Landfill Runoff 19.8 2.7 154.9 16.1 

Secondary Settling Basin Berm 
8.3 1.4 60.6 9.0 I' 

Runoff 
Main Plant Area Yard Runoff 25.7 4.0 209.8 26.5 

(NPDES Outfall 015) 32.1 5.6 229.8 34.3 

Service Water Intake Runoff 0.7 0.1 6.8 1.2 

Table 7: East and Wes t Basin Combined Storage Results 

Storm Normal Pool Peak Pool 
Proposed Top 

Peak Inflow Peak Discharge 

Event Elevation (ft) Elevation (ft) 
of Dam Freeboard (ft) 

(cfs) (cfs) 
Elevation (ft) 

IDF 495.6 500.93 505.0 4.1 724.1 54.4 
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The normal pool elevation is above the invert of the spillway because of the process flows that will be constantly going to 
the basin. It is at elevation 495.6' that the flows entering the basin equal the flows leaving the basin. 
The model reports the peak pool elevation as 499.6'. However, since the model doesn't take into account rainfall directly 
on the water surface, it is conservative to add the design storm depth to the peak pool elevation. This gives the peak pool 
elevation to be 500.93'. 
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Figure 7: East and West Basin Combined Graphical Results 
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EXECUTIVE SUMMARY 

Duke plans to modify the existing Ash Pond Dike at the East Bend Station and repurpose as a 
wastewater storage facility. A divider dike will be installed to separate the basin into Retention 
Basin 1 to the west, and Retention Basin 2 to the east. A slope stability analysis was performed 
to calculate safety factors for the proposed design changes. The analysis was performed 
according to regulatory guidelines. 

Two critical cross sections were identified and analyzed; through the eastern slope of the dike 
and through the proposed divider dike. The critical section locations were selected based upon 
the dike geometries and underlying material properties resulting in the lowest factors of safety. 
The selected geotechnical and shear strength properties were obtained from the previous 
Phase 2 Reconstitution of Design Report (Amee Foster Wheeler, 2015). Five regions were 
identified and engineering properties assigned. 

The critical cross sections were analyzed using limit-equilibrium procedures (Morgenstern­
Price's method) with the computer program SLOPE/W to determine the safety factors for critical 
failure surfaces. Critical failure surfaces were modeled as translational, deep circular, and 
shallow circular failures. 

Four (4) loading conditions were analyzed, including long-term steady seepage, rapid 
drawdown, earthquake loading, and end of construction conditions. The long-term steady 
seepage condition considered the dikes under normal operating conditions. Rapid drawdown 
conditions represent a sudden lowering of the phreatic surface from flood level to steady 
seepage level. The earthquake loading condition was modeled using pseudo-static analysis 
with a horizontal seismic coefficient of 0.15g. End of construction conditions represent factors 
of safety under steady seepage conditions during various phases of construction. 

The site phreatic surface conditions were based on available groundwater information 
developed in the Conceptual Site Model (CSM) report (M.S. Belgin & Associates, 2015). The 
Ohio River 100-yr flood elevation of 481 ft. Mean Sea Level (MSL) was used to define rapid 
drawdown conditions. 

Proposed Ash Pond design modifications result in acceptable factors of safety. Dike geometries 
were shown to have acceptable safety factors for all loading conditions analyzed. These results 
were based on the available design information, regulatory requirements, material properties, 
groundwater levels, and seismic data at the time of this report. 
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1. INTRODUCTION 

This document presents the Proposed Retention Basin Stability Analysis performed for the 1976 
Ash Pond Dam (State ID KYDW ID 1215). The Ash Pond Dam is located at the Duke Energy 
(Duke) East Bend Station located near Rabbit Hash, Kentucky. Our analysis indicates the 
proposed modifications are compliant with current regulatory requirements and engineering 
standards of practice. 

1.1 Site Location and Background 

The East Bend Generating Station is located along the north bank of an eastward bend on the 
Ohio River in west-central Boone County, Kentucky. The Ash Pond is located adjacent to the 
Ohio River on the east side of the main plant (Figure 1 ). It was designed in the mid-1970s by 
Sargent & Lundy Engineers. Their design provided a crest elevation of 520 ft. MSL with a 
compacted granular fill embankment and a compacted clay core. The Ash Pond dike is 
configured in a "U" shape with the main section parallel to the river and short sections on the 
east and west ends abutting natural soils on the north side. Figure 2 and Figure 3 show the 
historical design of the Ash Pond Dam in plan and section views, respectively. 

Coal Combustion Residual (CCR) has historically been deposited within the Ash Pond by 
hydraulic sluicing operations. From review of the available information, the physical 
characteristics of the Ash Pond is presented in Table 1-1. 

Table 1-1 : Ash Pond Properties 

Property Value 

Surface Area (approximate) 53.4 acres 

Dam Height 50 ft 

Crest Width 12 ft 

Crest Elevation 519 ft MSL 

lmpoundment Length 4,200 ft 

Upstream Slope 2H:1V 

Downstream Slope 2H:1V 

In 2015, Amee Foster Wheeler conducted a stability analysis of the Ash Pond embankment as 
part of the Phase 2 Reconstitution of Design report (Amee Foster Wheeler, 2015). The stability 
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analysis resulted in acceptable factors of safety for all loading conditions and cross sections 
analyzed. 

1.2 Proposed Modifications 

Duke plans to modify the existing Ash Pond dike and repurpose as a wastewater storage facility. 
Initially, ash will be excavated from the pond. The dam crest will be lowered from its current 
elevation of 519 ft. MSL to elevation 505 ft. MSL (approximately 14 ft). The materials excavated 
from the crest lowering will be used to provide the 3H:1V slopes upstream of the crest, and a 
divider dike will be installed within the basin as shown in Figure 4. The divider dike will be 
oriented north to south with a 30 ft. crest width and approximately 3H: 1 V side slopes. It will 
separate the basin into the new Retention Basin 1 to the west, and Retention Basin 2 to the 
east. 

During grading operations, Duke will place a liner system on the retention basins' bottom and 
side slopes. The liner system will consist of the following components from bottom to top: 

• Compacted subgrade; 
• Geosynthetic Clay Liner (GCL); 
• 60-mil double-sided textured HOPE geomembrane; 
• 16 oz. geotextile; 
• Granular cover material (12-in. thick); and 
• Riprap (15-in. thick). 
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2. REGULA TORY REVIEW AND REQUIREMENTS 

The geotechnical analysis was performed according to the Kentucky Division of Water's 
"Guidelines for the Geotechnical Investigation and Analysis of Existing Earth Dams" (Division of 
Water, 1980). These guidelines address 401 KAR 4:030 requirements. 

Section 1 O requires: 

... all structures, other than low hazarristructures, have a complete subsurface investigation 
and soils analysis submitted as an integral part of the drawings. The purpose of the 
investigation and analysis is to determine the stability of the structure and to assure than any 
repair or reconstruction results in the establishment of appropriate minimum factors of safety 
against slope failure (Division of Water, 1980). 

The guidelines recommend loading conditions to analyze and provide acceptable factors of 
safety. In addition, the guidelines reference the calculation of the factors of safety based upon 
both circular and translational failure surfaces. For existing dams, the loading conditions and 
recommended factors of safety are as shown in Table 2-1. The guideline states: 

... any construction, reconstruction, or modification to dams must result in the establishment of 
the minimum acceptable factor of safety for the appropriate loading condition (Division of Water, 
1980). 

Table 2-1: Loading Conditions and Recommended Factors of Safety 

Loading Condition Factor of 
Safety 

Long-Term Steady Seepage 1.5 

Rapid Drawdown 1.2 

Earthquake Loading 1.0 

End of Construction (including 
1.3* 

construction phases) 

*Note: End of Construction recommended factor of safety value 
was not induded in 401 KAR 4:030. Therefore, the value of 
1.3 was used based upon the Army Corps of Engineer's 
slope stability document, EM 1110-2-1982 (USACE, 2003). 
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3. DESIGN INPUTS 

3.1 Critical Sections 

The critical cross sections identified and analyzed are shown on Figure 4 and include 1) a 
critical section through the eastern slope of the embankment (Section D-D') and 2) a critical 
section through the proposed divider dike (Section F-F'). The critical section locations were 
selected based upon the dike geometries and underlying material properties resulting in the 
lowest factors of safety. The cross section ground surface elevations were generated based on 
a topographic survey performed by Baumann Land Survey, Inc. (Baumann, 2014) and the 
proposed grading contours used in Burns & McDonnell's Issued for Permitting drawings (Burns 
& McDonnell, 2016). 

The underlying material regions for Cross Section D-D' were identified previously in the Phase 2 
Reconstitution of Design Report (Amee Foster Wheeler, 2015). This previous report identified 
the underlying material regions using available boring information, CPT soundings, and 
laboratory data. For this analysis, no changes were made to the underlying material regions 
because no additional subsurface information was gathered at Cross Section D-D'. 

The underlying material regions for Cross Section F-F' were not previously defined in the 
Phase 2 Reconstitution of Design Report. Therefore, the underlying material properties were 
identified using available boring and CPT information in the vicinity. There is currently no 
available boring information directly below the proposed divider dike; therefore, underlying 
material regions in this area were estimated using available boring logs in the vicinity. It was 
also assumed the divider dike would be constructed using materials excavated from the main 
dike and would therefore primarily consist of granular shell material as identified in the following 
section. The borings and CPT soundings used for development of the cross sections are shown 
on Figure 4 and included in Appendix A. 

3.2 Material Properties 

The selected geotechnical and shear strength properties were obtained from the previous 
Phase 2 Reconstitution of Design Report (Amee Foster Wheeler, 2015). Five regions were 
identified and engineering properties assigned. A brief summary of the materials and their 
engineering properties is presented as follows and in Table 3-1 . 

• Granular Shell: This region consists of predominately sandy soils with varying amounts 
of silt, clay, and gravel. Based upon review of the site geology and boring logs, it is likely 
this material was sourced from the sandy alluvium deposits at or near the site. 

• Clay Core: Underneath the granular shell, the existing dike contains a clay core 
consisting of predominately clayey soils with varying amounts of sand, silt, and gravel. 
Based upon review of the site geology and boring logs, it is likely this material was 
sourced from the clayey alluvium deposits at the site. 
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• Clayey Alluvium: The natural materials beneath the granular shell and clay core regions 
are alluvial in nature and were discovered to be predominately clayey or sandy. The 
clayey alluvial soils were typically found in a layer immediately underneath the existing 
dike. This region consists of predominately clayey soils with varying amounts of sand. 

• Sandy Alluvium 1 : In addition to the clayey alluvial soils, there are regions of sandy 
alluvial soils. The sandy alluvial soils were typically found in layers immediately 
underneath the clayey alluvium or embankment fill materials. In addition, the sandy 
alluvium soils were divided into "sandy alluvium 1" and "sandy alluvium 2." This division 
was based upon the SPT (N1)so values, with "sandy alluvium 1" soils having (N1)so 
greater than 4. This region consists of predominately sandy soils with varying amounts 
of silt, clay, and gravel. 

• Sandy Alluvium 2: The "sandy alluvium 2" layer is defined as having (N1)so values 
between O and 4. This region consists of both sandy and fine-grained soils, but all 
samples were determined to be predominately sand. 

Table 3-1: Unit Weight and Shear Strength Values Used in the Analysis (Amee Foster 
Wheeler, 2015) 
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Region 

Granular Shell 

Clay Core 

Clayey Alluvium 

Sandy Alluvium 1 

Sandy Alluvium 2 

Unit Weight, 
(pcf) 

133 

134 

127 

123 

121 

Shear Strength 

Effective Total 

c' cp' c Cl> 
(psf) (Degnte) (psf) (Degnte) 

0 36 0 36 

500 32 1000 20 

300 28 700 10 

0 35 500 20 

0 34 0 22 
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4. ANALYSIS METHODOLOGY AND INPUTS 

The critical cross sections were analyzed using limit-equilibrium procedures (Morgenstern­
Price's method) with the computer program SLOPE/W to determine the safety factors for critical 
failure surfaces. Critical failure surfaces were modeled as translational, deep circular, and 
shallow circular failures. 

The stability analyses were performed on the two (2) critical cross sections, as shown on Figure 
4, and consider both upstream and downstream failure surfaces for four (4) separate loading 
conditions. A total of 22 safety factors were generated based upon the analysis inputs. 

4.1 Loading Conditions 

4.1.1 Long-Term Steady Seepage 

This analysis considers the dikes under normal operating conditions. This condition uses soil 
strength values and phreatic surface to reach equilibrium within and underneath the 
impoundment, resulting in steady-state seepage and/or hydrostatic conditions. 

• Soil Strength: Drained effective shear strength parameters were used for all materials 

• Dead Loads: Weight of soil, weight of impounded water in retention basins (impounded 
water was applied as a normally distributed force) 

• Pore Water Pressure: Pore water pressures were established from available 
groundwater information developed in the Conceptual Site Model (CSM) report (M.S. 
Belgin & Associates, 2015) 

• Applicable Sections: Section D-D' (upstream and downstream), Section F-F' (upstream 
and downstream) 

• Normal Pool Elevations: Retention Basin 1 at 498.0 ft., Retention Basin 2 at 495.6 ft. 

4.1.2 Rapid Drawdown 

This analysis considers conditions in which the dike has been saturated by elevated river 
conditions and then subjected to a sudden lowering of the external water source. This analysis 
was performed according to the three-stage method as presented in the SLOPE/W engineering 
methodology manual (Geo-Slope, 2013). The phreatic surface was modeled to show the effects 
of both the flood state and normal pool state of the Ohio River. According to FEMA flood 
records, the normal pool elevation of the Ohio River was determined as approximately 455 ft. 
MSL, and the 100-yr flood elevation was determined as 481 ft. MSL as shown in Figures 5 and 
6 for the area. This loading condition assumes the river sustains a 100-yr flood for a period of 
time, followed by a sudden lowering of the river level. This analysis was performed for two 
scenarios: 1) Retention basins at normal pool elevation, and 2) Retention basins empty. 
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• Soil Strength: Drained effective and undrained total shear strength parameters were 
used depending on the location of the phreatic surfaces and according to the three-stage 
method (Geo-Slope, 2013) 

• Dead Loads: Weight of soil, weight of impounded water in retention basins (impounded 
water was applied as a normally distributed force) 

• Pore Water Pressure: Pore water pressures were established from available 
groundwater information developed in the CSM report (M.S. Belgin &Associates, 2015) 
and from available river flood data 

• Applicable Sections: Section D-D' (upstream and downstream), Section F-F' (upstream 
and downstream) 

• Scenarios: Rapid drawdown with Retention Basins at normal pool, rapid drawdown with 
Retention Basins empty 

Rapid drawdown conditions were also considered for changes in water levels within the 
retention basins. However, it was assumed the impermeable liner system would not allow the 
changing water levels to influence the phreatic surface. Also, higher water levels inside the 
basins would result in higher resisting forces from the impounded water. Since the water exerts 
a normal force along the embankment slopes, factors of safety are increased due to the higher 
water levels. Therefore, rapid drawdown conditions due to changing water levels within the 
basins did not result in critical loading conditions. 

4.1.3 Earthquake Loading 

A pseudo-static analysis was performed for a design earthquake recurrence interval of 2,475 
years (2 percent probability of exceedance in 50 years) (Amee Foster Wheeler, 2015). A 
liquefaction assessment conducted for the Phase 2 Reconstitution of Design report indicated 
the embankment materials were not subject to liquefaction. As described below, a horizontal 
seismic coefficient kh was estimated from the Makdisi and Seed (1978) curve. 

• Soil Strength: Drained effective shear strength parameters were used for sandy 
materials, and total shear strength parameters were used for fine-grained materials 

• Dead Loads: Weight of soil, weight of impounded water in retention basins (impounded 
water was applied as a normally distributed force) 

• Pore Water Pressure: Pore water pressures were established from available 
groundwater information developed in the CSM report (M.S. Belgin & Associates, 2015) 

• Horizontal seismic coefficient was also applied to reflect the pseudo-static condition. 
The "Average" curve on Figure 7 (Makdisi and Seed, 1978) was used to select the 
appropriate kh value for each cross section. 

• Applicable Sections: Section D-D' (upstream and downstream), Section F-F' (upstream 
and downstream) 
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Using the Figure 7, the horizontal seismic coefficient (lei,) was calculated. The maximum crest 
acceleration (Umax) was previously calculated in the Phase 2 Reconstitution of Design Report 
(Amee Foster Wheeler, 2015) as 0.31g. For each cross section, the failure surfaces were 
shown to pass through the bottom third of the embankment, which conservatively yields a y/h 
value of approximately 0.66. This value was used to obtain a ktJumax value of 0.48, and a 
resulting lei, value of 0.1488. Therefore, a kh value of 0.15 was used in the analyses to represent 
a conservative pseudo-static analysis with critical failure surfaces passing through the lower 
third of the embankment height. . 

Variation of maximum acceleration ratio with 
depth or sliding mass (Makdlsl-Seed, 1978) 

(riproduced by o.n~ .can) 
0.0 ~---~---..-----..-----.....-----

-a-Minimum 

02 

-e-Maximum 

1.0 ~----1!ft--...... ~t--~~-t-----i-----1 

0.0 0.2 0.4 0.6 0.8 1.0 

~/Un.x 

Figure 7: Variation of Maximum Acceleration Ratio with Depth of Sliding Mass (Makdisi 
and Seed, 1978) 
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4.1.4 End of Construction (Including Construction Phases) 

This analysis considers the divider dike under various phases of construction. Phase 1 
represents the period of time when construction of Retention Basin 1 is in progress, and Phase 
2 represents the period of time when construction of Retention Basin 2 is in progress. 

• Soil Strength: Drained effective shear strength parameters were used for all materials; 
no additional loading is present at Section D-D' at this stage, and the constructed 
materials in Section F-F' were primarily coarse-grained and assumed to be free-draining 

• Dead Loads: Weight of soil only 

• Pore Water Pressure: Pore water pressures were established from available 
groundwater information developed in the CSM report (M.S. Belgin & Associates, 2015) 

• Applicable Sections: Section D-D' (upstream only), Section F-F' (upstream and 
downstream) 

• Scenarios: Phase 1 (Retention Basin 1 empty, Retention Basin 2 full with sheet pile wall 
separation from Retention Basin 1 ), Phase 2 (Retention Basin 1 water elevation at 485.0 
ft., Retention Basin 2 empty) 

4.2 Water Levels and Seepage Conditions 

Retention Basin water levels were modeled as identified in the Dam Construction Permit 
Application dated September 23, 2016 for the East Bend Station 1976 Ash Pond Dam (State ID 
KYDW 1215). Table 4-1 includes a summary of the Retention Basin water levels and river 
levels as described in Section 4.1 and included in the permit application. 

Table 4-1: Water Levels Used in the Analysis 

Section D-D' Section F..f' 
Loading Condition 

Upstream Downstream Upstream Downstream 

Normal Operating 495.6' 455.0 498.0 495.6 

Phase 1 Construction NIA NIA Empty Empty 

Phase 2 Construction Empty 455.0 485.0 Empty 
.. 

*N/A - Not Applicable, current cond1t1ons still exist dunng this phase 

The site phreatic surface conditions were based on available groundwater information 
developed in the CSM report (M.S. Belgin & Associates, 2015). The CSM report includes 
groundwater surface maps generated using several piezometers located around the project site. 
The groundwater levels at the riverside toe of the embankment are strongly influenced by the 
Ohio River water levels. The groundwater surface maps at the toe of the embankment 
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consistently reflect the river elevation of around 455 ft. MSL under normal pool levels of the 
Ohio River. The phreatic surface rises to around 458-460 ft. MSL north of the existing Ash 
Pond. For Section D-D', the phreatic surface was input as on Figure 8, which shows an 
increase in the phreatic surface from the river level to the northern end of the model. For 
Section F-F' the phreatic surface was input at elevation 460 ft. MSL as shown on Figure 9, as 
this section is parallel to the river along the northern edge of the pond. 

For the rapid drawdown condition, the Ohio River was modeled according at the 100-yr flood 
elevation of 481 ft. MSL. Due to the influence of the river flood elevation and the sandy alluvial 
foundation soils, the phreatic surface within the dike materials was modeled at a similar 
elevation of 480 ft. MSL to represent the flood groundwater condition, as shown on Figures 8 
and 9. This was chosen as a conservative estimate to represent the estimated high 
permeability of the sandy soils and influence from the river. 

In addition, the wastewater contained within the retention basins was not allowed to influence 
the dikes' phreatic surface levels, i.e. the liner system eliminates recharge into dike materials. 
Therefore, it was assumed the steady-state phreatic surface would exist at the lower elevations 
within the foundation materials, as described previously. 

The existing piezometer network needs to be continuously monitored during construction to 
confirm the ground water levels used in this analysis. Also, the piezometers removed during the 
dike lowering should be replaced and additional piezometers installed to confirm the liner 
integrity and the ground water levels used in this analysis. 
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5. ANALYSIS RESULTS 

The analyses were performed using SLOPE/W, and the results for each critical failure surface 
are presented in Appendix 8. The output files include the material regions, piezometric 
conditions, slip surface definition criteria, and dead loads applied to the models. The resulting 
factors of safety are also shown on the plots. 

A compilation of slope stability analysis results and critical failure surfaces are shown on 
Figures 8 and 9 for cross sections D-D' and F-F', respectively. The factor of safety results for 
each loading condition and section face are also included in Tables 5-1 and 5-2. As shown, 
each analysis results in a factor of safety value greater than the required factor of safety as 
outlined in Section 2 of this report. 
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Table 5-1: Summary of Stability Analysis for Section D-D' 

Factor of Required 
Loading Condition Section Face Safety Factor of 

Safetv 
Long-Term Steady Seepage Downstream 1.64 1.5 

Long-Term Steady Seepage Upstream 4.64 1.5 

Rapid Drawdown (full basin) Downstream 1.36 1.2 

Rapid Drawdown (full basin) Upstream 2.34 1.2 

Rapid Drawdown (empty basin) Downstream 1.36 1.2 

Rapid Drawdown (empty basin) Upstream 2.21 1.2 

Earthquake Loading Downstream 1.10 1.0 

Earthquake Loading Upstream 2.15 1.0 

Phase 2 Construction Downstream 1.64 1.3 

Phase 2 Construction Upstream 2.33 1.3 
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Table 5-2: Summary of Stability Analysis for Section F-F' 

amec 
foster 
wheeler 

Loading Condition 

Long-Tenn Steady Seepage 

Long-Term Steady Seepage 

Rapid Drawdown (full basin) 

Rapid Drawdown (full basin) 

Rapid Drawdown (empty basin) 

Rapid Drawdown (empty basin) 

Earthquake Loading 

Earthquake Loading 

Phase 1 Construction 

Phase 1 Construction 

Phase 2 Construction 

Phase 2 Construction 

Section Face 

Downstream 

Upstream 

Downstream 

Upstream 

Downstream 

Upstream 

Downstream 

Upstream 

Downstream 

Upstream 

Downstream 

Upstream 

Factor of Required 

Safety Factor of 
Safety 

2.43 1.5 

3.12 1.5 

2.82 ·1.2 

3.04 1.2 

1.84 1.2 

1.90 1.2 

1.63 1.0 

1.78 1.0 

2.30 1.3 

2.28 1.3 

2.30 1.3 

2.38 1.3 
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6. ALTERNATE CONFIGURATION ASSESSMENT 
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Proposed Ash Pond design modifications result in acceptable factors of safety. Dike geometries 
were shown to have acceptable safety factors for all loading conditions analyzed. These results 
were based on the available design information, regulatory requirements, material properties, 
groundwater levels, and seismic data at the time of this report. If any design inputs are noted to 
change in the future, we recommend an additional analysis using the new parameters. In 
addition, we recommend monitoring of existing piezometers and/or installation of additional 
piezometers to confirm the groundwater levels used in the analysis. 

Call Matt Bishop at (865) 671-6774 if you have any questions or comments. 

Sincerely, 

Amee Foster Wheeler Environment & Infrastructure, Inc. 

~~opb~ 
Staff Professional 
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~(!~ 
Luke C. Williams, PE 
Senior Engineer 
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Parameters for Analyses 
Shear Strength 

Region 
Unit Weight, Effective 

(pcf) c' 4>' c 
(psf) (Degree) (psf) 

Granular Shell 133 0 36 0 

Clavcore 134 500 32 1,000 

Clavev Alluvium 127 300 28 700 

Sand. Alluvium 1 123 0 35 500 

San<tv Alluvium 2 121 0 34 0 

DISTANCE !FT) 

SECTION D - D' 

Total 

HORZ SCALE· 1" ~ JO' 
VERT SCl\LE. 1" = 30' 

Q) 

(Degree) 

36 

20 

10 

20 

22 

Cirde 

1 

2 

3 

4 
5 
6 
7 

8 

9 
10 

5ummarv of Stabilitv Analvses 

Condition Section Face F.S . 
long-Term Steady Seem"'e Downstream 1.64 

Long-Term Steady Seepage Upstream 4.64 

Raoid Drawdown (full basin) Downstream 1.36 
Rapid Drawdown (full basin) Uostream 2.34 

Rapid Drawdown lemotv basin) Downstream 1.36 

Rapid Drawdown (empty basin) Upstream 2.21 

Earthquake Loading Downstream 1.10 

Earthauake Loading Uostream 2.15 

Phase 2 Construction Downstream 1.64 
Phase 2 Construction Upstream 2.33 
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DISTANCE (FT) 

;· SECTION F - F' 
HDRZ SCA!.£: 1" = 30' 
\/ERT SCALE. 1" = 30' 

j Summary of Stabilitv Analyses 
~ Circle Condition Section Face F.S. 

1 Lona-Term Steadv Seen••e Downstream 2.43 

i Parameters for Analyses 2 Loni· Term Ste adv Seeoa1e Umtream 3.12 
' Shear Strength 3 Rapid Drawdown (full basin I Downstream 2.82 

e Region Unit Weight, Effective Total 4 Ra~ id Drawdown I full basin) Uo•tream 3.04 
_ (pcf) c' cj>' c <I> 5 Ra~ 1d Drawdown lemnhi basin-I Downstream 1.84 

}_ 
. ./ 

1 (psf) (De1Uee) (psf) (Deoree) 6 Rapid Drawdown lemnhi baslnl Un•tream 1.90 

~ Granular Shell 133 o 36 o 36 7 Earthouake Loadin• Downstream 1.63 

l ; 5andv Alluvium 1 123 O 35 500 20 8 Earthouake Loadin• Unstream 1.78 
; Sandv Alluvium 2 121 o 34 o 22 9 Phase 1 Construction Downstream 2.30 
~ 10 Phase 1 Construction UMtream 2.28 

~a: ,. 11 Phase 2 Construction Downstream 2.30 
i 12 Phase 2 Construction Uostream 2.38 ·~ "' 
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D 
E 
p 
T 
H 

SOIL CLASSIFICATION 
AND REMARKS 

L E SAMPLES PL~%) NM (%) 
E L I (Rec") 0 
G E D T N-COUNT .._ FINES (%) 
E V E Y or 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N P Reco/cJRQD% e SPT (bpt) 

LL(%) 
0 

(ft) SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E 6 .. _ 6 .. _ 6 .. _ 6 .. - 0 -+-""""""~:::-;--::;,--;-..,,,.---,;---;;=;;:=;:=-oc=;;--;-;;;;-..,-;----l<""""""t-S09. 8-t---+-+-----ll--IT0'-"2r0_,.30'--4r0-'iSOr-6T0--'-7r0_,.80;._;;90.;:--;I,o~o--l 
ASH FD..L: Darlc Brown-Gray BOITOM ASH, Which §§1 

~ 
~ 

- s -

- 10 -

- IS -

Classifies as Coarse to Fine SAND with Gravel and ~~ ~ 
Sand-Sized Coal and Slag Fragments, Dry ~ 

[g S-so4.8-

~ 
~ 

Wet and Yellow-Orange-Tan "Rust" Color with the 
Darlc-Brown-Gray -8 ft bgs 

SS-I 

y ~ K 

- ~)< >(>(: 
-499.8 -

SS-2 ~ 
~ ~ ~ 
~~~ ~ 
~ ~~ :-4948-,,IU_ ~ 
3 ~ ·'"·· )< . ..' 

)( ·" 

_:oi. 

(I.I) 

WOR-S-6 • t---+---+--if--+---+---+-+--+--+----IS 

(0.9) I 
WOR-2-3 0 

1-+-+---+--lf--+---+---1~+---+--+----l!O 

(1.3) 

1-2-1 ~·-+--+---<>-+--+----+-----+--+---+---<15 

bJi[j::-T;;;Fr.;~~F;;;;;sAJNniSM'i-w;;r---~M::~ _.; cu> 
_ 489.8 _ SS-4 ~· 2-WOH-WOH1-'--1-+..--1---1--1---+----1-~--+--1 2o 

§ 
!;( --..FILL: Tan, Fine to Very Fine SAND (SM), Wet 
"' - 20 - Fll..L: Tan and Black Laminated, Slightly Clayey, SILT 
~ (ML) with Minor Fine to Very Fine Sand Lenses, Wet 
~ Fll..L: Light Tan-Gray, Silty, Fine to Very Fine SAND (SM) 

c 

~ 
t- 2S -

~ f-,~==-=--=-.,-::---=--======-:~:=-c~,..,---~~;l,j 
v ASH Fll..L: Darlc Brown-Gray BOITOM ASH, Which '\.>'.'>< 
~ Classifies as Coarse to Fine SAND with Gravel and :>'.'>< 
g Sand-Sized Coal and Slag Fragments, Wet 3~~ I \ALLUVIAL: Very Darlc Gray, Slightly Clayey, Silty, Fine r 7 7,,. 
- ,_ 30 - \to Very Fine SAND (ML) with Trace Organics, Wet /. r//. - 479.8-
~ \ALLUVIAL: Red-Tan, Silty, Clayey, Fine SAND (SC), Wet Jr 7-' ~ 7 
"' ALLUVIAL: Red-Tan, Silty, Fine to Very Fine SAND . d (SM), Wet .. 

I;; ALLUVIAL: Red-Tan, White, Slightly Clayey, Gravelly, ~)(, ~ 
< Fine SAND (GC). Wet '>,6 IV 
~- 3S - (,t~ - 474.8 - SS-

9 ~ 
~ ~~ ~ < ;.(,~ ·~ SS-IO ~ 
"' ALLUVIAL: Tan-Brown, Fine SAND (SM), Wet 

[X 
- 484.8-

SS-S 

~ SS-6 

SS-7 [X 

tx SS-8 

t.:i ALLUVIAL: Tan-Brown, Gravelly, Coarse to Fine SAND Q-:~ • ~ 

3 (SW), Wet ·;<ri·: SS-II IV 
o ,_ 40 - Some Clayey Lenses and Sand Becomes More Coarse with • • U -469 8 - ~ 
~ Depth -38 to SSft bgs ~~:: :~ . 

- ~·· 
:2 ::::-·:: ~ 
~ • ·~· rv S
0 

):>.·.· SS-12 V\ 
I-<,_ 4S - :~:-::~-464 .8- ~ 
~ .. ~. 
v O' ••• 

8 ·;-:5: 

(1.3) 

(1.2) 

4-3-3 

(1.2) 

WOR-2-3 

(1.3) 

1-1-2 

(1.0) 

1-1-2 

(0.S) 

WOR-4-6 

(0.9) 

WOR-3-4 

(0.9) 

7-21-23 

(0.9) 

10-13-19 

-\ 

1 • 2S 

0 

HO-+--+---<f--+--+--+--+--t--+----l30 

I 
t--+----+--if--+---+---+-+--+--+----l3S 

I 
t----t--+----l...--+----+---t--+--+--+----<4S 

~ ~~:::E ~ cui 
c _ so -'--------------------"'-""' ...... '- 4s 9.8 ~s_s_-I_3~l/\~_8_- 1_s_-1_9__,,__'.:'::----:!'=-7':-~•_.,.,,---=~-:=--:!-=~=--=:'::-,.,..,..---' 

0 I 0 20 30 40 SO 60 70 80 90 100 

CONTRACTOR: 
LOGGED BY: 
EQUil'MENT: 
DRil..L METHOD: 
HOLE DIAMETER: 

S&ME, Inc. (B. Hoskins) 
C. Murphy 
CME-SS OX 
3.2S" HSA 
-6.S" 

CLOSURE METHOD: Tremie Grout 

REMARKS: 

REVIEWED BY: 

Water Level at TOB was -8 ft bgs; 24-hr Water 
Level was -8 ft bgs 

I GEOfECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 2/18/2016 
COORDN: 511240 COMP. DATE: 2/19/2016 
COORDE: 1471223 Page 1 of 2 
LOCATION: Union, Kentucky 

I BORING NO.: B-3 ~I 



D 
SOIL CLASSIFICATION E 

p 
T 

AND REMARKS 
H 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

- ~ftJ 
SYMBOLS AND ABBREVIATIONS BELOW. 

ALLUVIAL: Tan-Brown, Gravelly, Coane to Fine SAND 
(SW), Wet 

- 55 -

- 60 ALLUVIAL: Tan-Brown, Coane to F,ine, Sandy GRAVEL 
(GW), Wet 

- 65 -

- 70 -

ALLUVIAL: Tan-Brown, Gravelly, Coarse to Fine SAND 
(SW), Wet 

- 75 -

- 80 -

- 85 -

- 90 
Boring Terminated at 90 ft hp 

- 95 -

- 100 

CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: 
HOLE DIAMETER: 

S&ME, Inc. (B. Hoskins) 
C. MUiphy 
CME-550X 
3.25"HSA 
-6.S" 

CLOSURE METHOD: Tremie Grout 

REMARKS: 

REVIEWED BY: 

Water Level at TOB was -8 ft bgs; 24-hr Water 
Level was -8 ft bgs 

EXHIBIT2 
Page 173 of247 

L E SAMPLES PL(%) NMJ%) LL(%) 

E L (Rec") fl) "' I 
G E D T N-COUNT A FINES(%) 
E v E 

y or 
N N 

p Reco/a/RQD% e SPT (bpf) 
D (ft) T 

E 
6 11

- 6 11
- 6 11

- 6" 10 20 30 40 50 60 70 80 90 100 
o-·l-".·. 459.8 

I 

:;::5: 
o··-·--. I . 6-:-:i 

D< 
(I.I) 

·=:~:: SS-14 8-9-11 4 ::::···: -454.8- 55 . ·~· 
~: ... 
=:?··-:: .. Q. 

(1.5) 0- ••• 

~ =~==~=· 449.8-
SS-15 5-10-12 • 11- ... 60 ...... 

••• ••• (1.2) ••• ~ • ..... r-444.8-
SS-16 6-9-13 

••• 65 

••• \ .. .... 
••• ~ 

(1.4) 

··~ ... SS-17 6-13-16 4 ••• r-439.8- 70 11•• lo&.• 
o-·~.·. 

-···5· (1.5) 0 • • 

~ o··.-.-- SS-18 8-14-16 I 
.6-:·:E r-434.8- 75 

-=:~:: \ o ••• -
:-:-~·· • g •• •• 

~: ... :g (1.5) 

=:?" <: -429.8-
SS-19 17-20-18 .. Q. 80 

0- • - • v . ·.·5· 0 • • 

~ ..... -. I • 6-'.-:E 

~ 
(1.4) 

·~· 
~.· .. ·. 

-424.8-
SS-20 21-15-4 4 

:-:-~·· 

I 
85 

• g •• •• 

~ ..... 
·C.:-: ·t 
.-.Q.-

~ 
(0.8) 0- ••• 

:;::~: 
419.8-

SS-21 28-8-4 
90 

-414.8- 95 

409.8 
0 10 20 30 40 50 60 70 80 90 100 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: East Bend Ash Closure 
PROJECT NO.: 7810.15.0345 START DATE: 2/18/2016 
COORDN: 511240 COMP. DATE: 2/19/2016 
COORDE: 1471223 Page 2 of 2 
LOCATION: Union, Kentucky 

I BORING NO.: B-3 ~I 
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iii 

Depth 
(ft) 

0 

5 

10 

15 

20 

25 

30 

~I- 35 
15 
CJ .. .. 
8 

!;: 

~ 
ID 
::::; 

~ 

~ 
o , 

~ 
,:. 

~ 
iii 
i 
c 

~ z 

~ 
... 
a: 
~ 
w 
a: 

SAME 
Date: 

Estimated Water Depth: 
RiglOperator: 

Tip Resistance 
- q, 

(tsf) 
40 80 120 160 

~I Paoe 1 of1 

Duke - East Bencl CPT Services 
Rabbit Hash, Kan1ucky 
S&ME Project No: 1917-16-«13 

Feb. 18,2016 
4 ft 
Gyrotrack/A. Feix 

Sleeve Friction 
-f 

(~ 
2 3 4 

. . .. . . ·- · ·~ ..... ..... . . . . . 

.:. . . . .:. . . ~ 

. . . 
•. j ••• •• : ••• ••• :. •••• .; 

. . . 
... · .. ... <· · ··:··· ·:· 

Pore Pressure 
-- u, --uo 

(tsf) 
-10 0 10 20 

~ 

...... : . .. .. t ..... , ..... . : ..... 

I 
I 
r 
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Cone Penetration Test C-3 

Friction Ratio -- R, 
(%) 

2 4 6 8 

. . . . . . ........ .. ·- .. ... . 

·•.· .... i .. ··· · 

...... .. · '· 

·:· . . . . ·:· .. ~ 

Total Depth: 37.4 ft 
Tennination Criteria: Maximum Reaction Force 

Cone Size: 1. 75 

Equivalent 
- N.o 

1.0 . . 19.0 

. ; . . . : .. ~ - : . : : ... .: . 

SBTeq Depth 
MAl=5 (ft) 

0 

-~-~ l' 
Sands-OeanSandSaid to Silly 1 0 

Said Mixtures-Silly Sand j- 15 
to Sandy Sill 

~--~·120 Silly Clay 

25 

Sands.C~ to Silly 30 

35 

C-3 
Bectronic Filename: H1 BF1603C.DAT 



Depth 
(ft) 

SAME 
Date: 

Estimated Water Depth: 
RigfOperator: 

Tip Reslstence 
- q, 

(tsf) 
40 80 120 160 

Duke - East Bend CPT Services 
Rabbit Hash, Kentucky 
S&ME Project No: 1917-16.()03 

Feb. 18,2016 
4ft 
Gyrotrack/A. Feix 

Sleeve Friction 

- '· (tsf) 
2 3 4 

.... ..;. 

Pore Pressure 
- u, --u. 

(tsf) 
-10 0 10 20 

· - ~ ··· ·• ·········· · ·· 

' ... ,; . . :. . . . ~-. 

··· ···.· "'\• 

............ ~ 

re1of1 

:> 
.. . <·· .· ·I···· ·:····· · ·>·· . 

I 
I r .. · ........ . 
I 
j . 

I 
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Cone Penetration Test C-3A 

Friction Ratio -- R, 
(%) 

2 4 6 8 

... .. ............ . . . 

Total Depth: 43.5 ft 
Tennination Criteria: Maximum Reaction Force 

Cone Size: 1. 75 

Equivalent 
- Neo ~~~ Depth 

1.0 .1 0.9 

•I ,1,i, ;.•, ..:, ..... .. . . . ·:. 

Gravelly Sard lo Sand 

Saids-Clean Sand lo Silly 
Sand 

Sand Mixlures-Silty Sand 
lo SandySi~ 

~ Mixtlns-Oay ~lo 
Silly Oay 

Srids-Oean Sand lo Silty 
Sand 

Sands-Clean Sand lo Silty 
Sand 

(ft) 

0 

5 

10 

15 

20 

25 

30 

35 

L 

40 

C-3A 
Electronic Filename: H1BF1604C.DAT 



SBcME 
Date: 

Estimated Water Depth: 
RlglOperator: 

Tip ReslstBnce 
- q, 

(tsf) 
40 80 120 160 

Duke - East Bend CPT Services 
Rabbit Hash, Kentucky 
S&ME Prllted No: 1917-16-003 

Feb. 17,2016 
7 ft 
Gyrotrack/ A. F eix 

Sleeve Friction 
-f 

(t5t) 
2 3 4 

Pore Pressure 
- Uz --uo 

(tsf) 
-10 0 10 20 

··· y: 
. .. " ~ ..... ·-· . . . . .;:. . . ; . . . ' 

.. __. ; . .. ; . .... : . .... , .. 

1of1 

) 

... . ·. • ... , ... 

t . 
- ~ - - ": .. 

.. ···: . ···1r· ........ . 
... ~ .. -- .... . 

I . 
... 4 ..... 

I 
I 

···r 
I 

..• 1 . ...•.•• .. 
I 
I ... , 
I .. ... .. , ...... . . 
I 

i'" .. ·ti ..... ,. .. . 
I 

·1!·· .... 
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Cone Penetration Test C-4 

Friction Ratio 
- R, 

(%) 

2 4 6 8 

·- .. -· .... ..... . 

Total Depth: 76.8 ft 
Tennination Criteria: Maximum Reaction Force 

Cone Size: 1.75 

Shear Wave Velocity 
- v 

(ft/~) 
800 1600 2400 3200 

. . . .................... . 

.; ... ·'.········ ... ,. 

Electronic Filename: H17F1601C.DAT 
C-4 



D 
SOIL CLASSIFICATION E 

p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

SYMBOLS AND ABBREVIATIONS BEWW. (ft) 
~ 0 

Fill 

Fill: loose, moist, brown, Silty Sand (SM), mostly fine to 
medium sand, few fine gravel trace root fragments 

Fill : medium dense, moist, brown with light gray mottling, 

,__ 5 -

Silty gravel with sand (GM), little non plastic fines, some fine 
to medium sand, mostly fine gravel, trace root fragments 

Fill : very stiff, moist, brown with dark gray mottling, Sandy 
lean CLAY with gravel (CL), mostly non plastic fines (clay), 

- 10 - some fine sand, little fine gravel 

~ ----------------------

Fill: very stiff, moist, brown with dark brown , dark gray 

,__ 15 -
mottling, Sandy lean CLAY (CL), mostly non plastic fines, 
some fine sand, few fine gravel, trace root fragments 

stiff, dark grayish brown with brown mottling, trace fine 
gravel, trace non plastic fines (clay) 

~ 20 -

very stiff, brown with dark grayish brown mottling, trace few 
non plastic fines (clay) 

~ 25 -

Fill: stiff, moist, brown with trace gray mottling, Lean CLAY 
(CL), few fine sand, mostly low plasticity fines (clay), little 

- 30 - non plastic fines (silt) 

- ----------------------

Fill: stiff, moist, brown with dark grayish brown mottling, 
Lean CLAY with sand (CL), mostly non to low plasticity fines 
(clay), little non plastic fines (silt), little fine sand, trace fine 
gravel 

~ 35 

CONTRACTOR: S & MfJ P. Tuttle 
N. J. Smith 
CME550X 

LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: 
HOLE DIAMETER: 

Hollow stem to 9' I Casing advancer 9' to 100.5' 
8" Solid stem I 3" Casing advancer 

CLOSURE METHOD: Tremie grouted to ground surface 

REMARKS: Groundwater was encountered at 66.5 ft bgs at 
time of drilling. 

REVIEWED BY: ...,M...__.B,.js .. h..,oplL-------

EXHIBIT2 
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L E SAMPLES PL(%) NM(%) LLfo) 
E L (Rec") 0 0 
G E 

I T N·COUNT & FINES(%) D 
E v y or 
N 

E p Rec%1RQD% e SPT(bpf) 
D (ft) 

N E T 6''- 6 11
- 6 .. - 6" 10 20 30 40 50 60 70 80 90 100 

519.0 

- (14) 

D< SS-I 3-5-4 4 

p·o .·. 
,___ - (14) t)D J( IX 

\ 
b~b( SS-2 6-8-6 I 1• 1-- ,__ 514.0- ,__ 5 
o ~ 

,___ 

~ J( 

- (18) 

SS-3 x 3-7-10 1• 
,__ 509.0- - 10 

L-L- -L-

- (18) 

SS-4 ;x 3-10-10 ·~ ~504.0- - 15 

I 

- (18) 

D< SS-5 4-6-8 11 
~499.0 - 20 

N 
(18) 

SS-6 5-7-10 • ~494.0 - 25 

I 
x (14) 

SS-7 3-3-6 4 
~489.0 - 30 

I ~ 
(18) 

SS-8 3.5.9 • 
484.0 

0 10 20 30 40 50 60 70 80 90 100 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/24/2014 
COORDN: 510840 COMP. DATE: 11/4/2014 
COORDE: 1473081 Page 1 of 3 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-9 anh?\;-'!?I 



EXHIBIT2 
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D 
E 
p 

SOIL CLASSIFICATION 
AND REMARKS 

L E SAMPLES 

... 

T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

SYMBOLS AND ABBREVIATIONS BELOW. 

E L 
G E 
E V 
N 
D (ft) 

-.... ·-·-· .. ~ .... -'""~ I ... _, 
fine gravel ~ 

~~- ~~mo-
1--F-i1-1:-s-tiff.=.-m-o-is-t,-br-o_wn_.~s-an-c1y-1ean-~CL-A~Y-(C~L~)-.-m-o-st1-y_n_on_-l'T-1'-+-1 

plastic fines (silt), little to some fine sand, trace non plastic 
fines (clay), trace black oxide nodules 
Fill : stiff, moist, brown, Sandy lean CLAY (CL), mostly non 
plastic fines (silt), little to some fine sand, trace non plastic 

I\ tines ( clav), trace black oxide nodules / I'./ // 
Fill: very sntt, moist, brown with trace gray mottling, Lean W§~/, 
Clay (CL), mostly low plasticity fines (clay), little non plastic ~~ 

stiff, few non plastic fines (silt), trace fine sand and gravel ~ 
_ 45 _ fines (silt), few fine sand, trace fine gravel ~~~ -4'4.0-

;;; ~Fii1:h&rd;-m01sl,"tifoW"n with gra"Yishbrown mcittliilg;-I.Can- - ~ 
E CLAY with sand (CL), mostly low plasticit fines (clay), little ~ 

fine sand, trace fine gravel, trace roof fragments 
~ Fill· hard, molS!, brown with grayish brown mottling, Lean 
v h CLAY with sand (CL), mostly low plasnc1t fines (clay), little / ~ 
!< \ fi~e_!.~,~.£C!n~~~·~.£C~...!~ll!!lc;!!ls _____ J ~ 
~~ 50 - Fill. very stiff, moist, brown with dark grayish brown -%9.0 -
~ h mottling, Lean CLAY (CL), mostly low plasticity fines (clay), r ///, 
:.: I few non plasnc fines (silt), trace fine sand and gravel, trace f -% 
~ ~~uiii: veiY Siifr, molsi,0r0Wllwilh gray mofil1ng,Tuiii- I W 
;)l CLAY (CL), mostly low plasticity fines (clay), few non plsatic ')' ,// 
< !;.fines (silt), trace fine sand 

I 
D T 

E 
y 

N 
p 
E T 

SS-9 ~ 
SS-10 ~ 
SS-11 ~ 
SS-12 ~ 

~ 

SS-13 x 
= 

SS-14 lX 

SS-15 ~ 
§ 
!S 
g ~ 55 -

Alluviuum: stiff, moist, brown, Silt with sand (ML), mostly 
non plsatic fines (silt), little fine sand, trace low plasticity fines 
(clay) -464.0- SS-16 N 

~ 
0 = 
ffi = .... 
V) 

< 
~ 

11: 
~ 
0 
00 ..... 

~ 60 -

Alluviuum: medium dense, moist brown, Well graded SAND 
with silt (SW-SM), mostly fine to medium sand, few non 
plastic fines (silt) 

.. 
" SS-17 x .. ;-

-459.0- ss-18 IX 
" -

-

(Rec") 
N-COUNT 

or 
Reco/cJRQD% 

611-6 11-6 11-6" 

(16) 

3-6-7 

(18) 

3-5-7 

(18) 

5-8-9 

(II) 

5-6-7 

(17) 

9-15-16 
(18) 

8-10-13 

(14) 

3-7-9 

(14) 

2-4-5 

(10) 

4-5-6 

(8) 

15-7-6 

(NA) g driller missed interval 

~ 
" 
" SS-19 x NA-NA-NA 

= ;- " -
~ 
~ 
< 

loose 
loose 

WCI 
'Sl- " 

-

- 454.0 - SS-20 lX 

SS-21 ~ 
;--

(6) 

3-4-6 

(6) 

4-4-5 

(10) 

PL (%) 
<lJ 

NM(%) 
0 

LL~%) 

& FINES(%) 

e SPT(bpt) 

IO 20 30 40 50 60 70 80 90 100 

l---H-+-+--+---+-+--+--l-+--j40 

• t---+,...,l---+---t-+--+-+--+-...,1--~45 

I~ 
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1---+-~'~+--+--+---t--+--+---l 50 

I/ 
1--... l_l---+---l-+--+-+--+-1--~55 

' 
t---Hl .... l---+---1-+--+-+--+-l--~60 

1---e---11---+---t-+--+-+--+---ll--~65 

~~ 
70 

_.__tr_a_ce_n_o_n_to-lo_w_p_las_n_·ci_·ty_fi_n_es_<_cl-ay_J ________ ....__....._...u_ [X l 
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CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: 
HOLE DIAMETER: 

S & MEI P. Tuttle 
N. J. Smith 
CME550X 
Hollow stem to 9' I Casing advancer 9' to 100.S' 
8" Solid stem I 3" Casing advancer 

CLOSURE METHOD: Tremie grouted to ground surface 

REMARKS: Groundwater was encountered at 66.5 ft bgs at 
time of drilling. 

REVIEWED BY: ~M~B~is~h~op _____ _ 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/24/2014 
COORDN: 510840 COMP. DATE: 11/4/2014 
COORDE: 1473081 Page 2 of 3 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-9 ~I 
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D 
E 
p 
T 
H 

SOIL CLASSIFICATION 
AND REMARKS 

L E SAMPLES 
E L 
G E 
E v 

SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 
D (ft) 

: ·:·. 449.0 
~ ~ftJ -+----sYMB __ o_LS_A_N_D_A_B_B_RE_v_IA_T_1o_N_s_B_E_L_o_w_. __ -+~rror-t-

~ 75 -

- 80 -

.... g 

little non plastic fines (silt) 

Alluviuwn: very loose wet, brown, Silty SAND (SM), mostly 
fine t.o mediwn sand, little to some non plastic fines (silt), 
trace non to low plasticity fines (clay) 

loose 

Alluviuwn: mediwn dense, wet, brown, Well graded SAND 
(SW), mostly fine to mediwn sand, trace coarse sand, trace 
few non plastic fines (silt) 

,_ Alluviuwn: loose, wet, dark gray, Silty SAND (SM), mostly 
;::i ~ 85 _ fine to mediwn sand, little to some non plastic fines (silt), 
~ trace non to low plasticity fines (clay) 

~ 
~ 

: . : .. 
~444.0-

-439.0-

-434.0-

(Rec") I 
D T N·COUNT 
E 

y or 
N 

p Rec%/RQD% 
E T 6"-6"-6"-6" 

::i::i·.l.l 13 j·j·j 

~ 
(II) 

SS-23 1-1-7 

~ 
(10) 

SS-24 1-5-5 

(18) 

SS-25 ~ 2-2-2 -

x (14) 

SS-26 3-3-5 
-

R 
(JO) 

SS-27 5-7-9 

~ 
(13) 

SS-28 2-4-5 

R 
(14) 

SS-29 2-3-4 

No Recovery - (0) 

~ 429.0 - SS-30 x WOR-2-2 
~ 

Alluviuwn: very soft, moist, dark gray, Lean Clay (CL), few 
fine sand, mostly low plasticity fines (clay) 

- (5) 

SS-31 IX WOR-WOR-1 

Alluviuwn: loose, wet, gray, Well graded SAND (GW), 
mostly fine to mediwn sand (trace coarse), trace few to non 
plastic fines (silt) 

..... 
··~"' •. ' ~424 .0-••• SS-32 x 

-

••• <Ill -§ brown, mostly fine to coarse sand, trace fine gravel, trace non ~ ' V 
0 plastic fines (silt) 1 • W SS-33 if\ 
§ ;•·<Ill -

~ .·.··x -~ medium dense, trace few fine gravel 
z'"" 100 - ....... -419.0- SS-34 
~ l-,,~--~~~c=--=-=------------1"--_._•-"I -
'-' Boring terminated at 100.5 feet 

~ 
~ 
~ 
~ 

(5) 

3-3-3 
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5-8-6 
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CONTRACTOR: 
LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: 
HOLE DIAMETER: 

S & MEI P. Tuttle 
N. J. Smith 
CME550X 
Hollow stem to 9' I Casing advancer 9' to I 00. 5' 
8" Solid stem I 3" Casing advancer 

CLOSURE METHOD: Tremie grouted to ground surface 

REMARKS: Groundwater was encountered at 66.5 ft bgs at 
time of drilling. 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/24/2014 
COORDN: 510840 COMP. DATE: ll/4/2014 
COORDE: 1473081 Page 3 of 3 
LOCATION: East Bend Station, KY 

REVIEWED BY: ...,M""'"""B..,iswh,,.op,._ ____ _ 
I BORING NO.: BA-9 anJC\.~1 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

(ft) SYMBOLS AND ABBREVIATIONS BELOW. 
- 0 Asphalt and gravel subgrade 

Fill: medimn derue, dry, brown with light gray, light brown 
mottling, Well graded GRAVEL with sand (GW), little fine to 
coarse sand, trace non plastic fines 

Alluvimn: medimn dense, diy, brown with light brown, light 

>-- 5 -
gray mottling, Well graded SAND with silt (SW-SM), fine to 
coarse sand, few non plastic fines , trace fine gravel 

Alluvimn: medimn dense, moist, brown, Silty SAND (SM), 
fine to medium sand, lillte non plastic fines, poorly graded 
sand 

- IO -

wet, brown 

Started charging augers with water to control heave 

- 15 -

trace low plasticity fines (clay) 

- 20 -

no low plasticity fines (clay) 
charging augers with water 

Started charging augers with bentonite mud to control heave 

- 25 -

dark gray mottling, trace low plasticity fines (clay) 

Alluvimn: soft, moist, dark gray, Silt with SAND (ML), little 
fine sand, mostly non to low plasticity fines 

- 30 Boring terminated at 30.0 feet 

Boring offset and redrilled using mud rotary drilling in order 
to avoid heave of granular soils. (see boring BA-IOC) 

- 35 

CONTRACTOR: S &. MEI P. Tuttle 
LOGGED BY: N. J. Smith 
EQUIPMENT: CME 550X 
DRILL METHOD: Hollow Stern Augers 
HOLE DIAMETER: 7" 

CLOSURE METHOD: Trernie grouted to ground surface 

REMARKS: Groundwater was encountered at about I 1.0 feet 
bgs at time of drilling. 

REVIEWED BY: ..,M~B..,is111bo .... p,__ _ ___ _ 

.'SZ 

L E SAMPLES 
E L I (Rec") 
G E D T N-COUNT 
E v E 

y or 
N N 

p Rec%/RQD% 
D (ft) T E 

611
- 6"- 6"- 6" 

462.0 

lX 
(16) .,. 

SS-I 9-13-13 
•• , '1111 ---
:: :;. - (10) 

: : :;. SS-2 x IG-9-7 
:;:;. - 457.0 - -

- (13) 

6 SS-3 4-8-4 
·. 

~ 
(13) 

Ss-4 4-7-8 
- 452.0 -· . 

- (10) 

SS-5 x 4-4-2 
-

.. 

~ 
(14) 

.. 
SS-6 WOR-1-1 

- 447.0 -

- (16) 

SS-7 x WOR-1-1 
-

~ 
(14) 

SS-8 WOR-1-1 
- 442.0 -

- (II) 

SS-9 x WOR-3-4 
-

.. 

~ 
(14) 

SS-IO 1-1-1 
- 437.0 -

- (12) 

SS-11 x WOR-1-1 
-

11 ~ 
(II) 

SS-12 1-1-2 
432.0 -
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I 
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e SPT (bpf) 
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I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DA TE: 10/9/2014 
COORDN: 510670 COMP. DATE: 10/9/2014 
COORDE: 1473079 Page I of 1 
LOCATION: East Bend Station, KY 

[BORING NO.: BA-10 amc:...~[ 



D SOIL CLASSIFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

SYMBOLS AND ABBREVIATIONS BELOW. (ft) 
- 0 Mud Rotary drilling 

.._ 5 -

- 10 -

Alluviwn: very loose to loose, wet, brown, Silty SAND (SM), 
fine sand, few low plasticity fines (silt) 

- 15 -

trace dark gray mottling, trace low plasticity fines (clay) 

- 20 -

no clay, no mottling 

very loose 

- 25 -

dark gray 

I- 30 -

Alluviwn:, very soft, wet, dark gray, Clayey SAND (SC), 
mostly low plasticity fines (silt), little fine sand, trace low 
plasticity fines {clay) 

medium stiff, some fine sand 

- 35 

CONTRACTOR: S & ME/ P. Tuttle 
N. J. Smith LOGGED BY: 

EQUIPMENT: CME 550X 
DRILL METHOD: Mud Rotary 
HOLE DIAMETER: 4" 

CLOSURE METHOD: Tremie grouted to ground surface 

'.¥. 

REMARKS: Boring BA-I 0 was offset and mud rotary drilling 
was used to advance boring to target deplh. 

REVIEWED BY: .._M,..._.B~i ... sh.,.o.,.p _____ _ 
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L E SAMPLES PL (%) NM(o/o) LL~o/o) 
E L (Rec") 0 0 
G E 

I T N-COUNT A. FINES(%) 
E v D y 

E or 
N p Rec%1RQD% e SPT(bpf) 
D (ft) 

N E T 6"-6"-6"-6" 10 20 30 40 50 60 70 80 90 100 
462.0 

I- 457.0 - 5 

-452.0- 10 

~ (12) 

1X SS-13 I-WOH-1 ' -447.0- ~ 15 

...... (12) 

SS-141~ 2-1-1 ' t-

~ (13) 

SS-15 IX 1-1-3 It 
-442.0- ~ 20 

...... 

SS-161~ 1-3-3 ,, 
t-

~ (13) 

SS-17 IX 2-2-1 ' ·.-437.0 - ~ 25 

- (18) 

SS-18 x WOR-WOH-2 ' ~ 

- (18) 

SS-19 x 1-1-1 ' -432.0- - 30 

- (12) 

SS-20 x 1-1-1 ' -

- (16) 

SS-21 [X 1-1-4 • 427.0 
0 10 20 30 40 50 60 70 80 90 I 00 

I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/10/2014 
COORDN: 510670 COMP. DATE: 10/13/2014 
COORDE: 1473152 Page l of 2 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-lOC ~~1 



D SOIL CLASSJFICATION E 
p AND REMARKS 
T 
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF 

-W 
SYMBOLS AND ABBREVIATIONS BELOW. 

soft, little fine sand, mostly low plasticity fines (silt), few low 
plasticity fines (clay) 

stiff, some fine to medium sand 

~ 40 -

Alluvium: medium dense, wet, Well graded SAND (SW), fine 
to medium sand, trace non plastic fines (silt) 

very dense, few fine gravel (granite) 

- 45 Boring terminated at 45.0 feet 

I- 50 -

I- 55 -

I- 60 -

I- 65 -

L...- 70 

CONTRACTOR: S & MEI P. Tuttle 
N. J. Smith 
CME550X 

LOGGED BY: 
EQUIPMENT: 
DRILL METHOD: Mud Rotary 
HOLE DIAMETER: 4" 

CLOSURE METHOD: Tremie grouted to ground surface 

REMARKS: Boring BA-IO was offset and mud rotary drilling 
was used to advance boring to target depth. 

REVIEWED BY: .,..,M""--"'B,..is .... ho.,.p,__ ____ _ 
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L E SAMPLES PL~%) NM(%) LL~%) 
E L (Rec") 0 
G E 

I T N-COUNT 4 FINES(%) 
E v D y or 
N 

E p Reco/cJRQD% e SPT (bpt) N 
D (ft) T E 611-611-611-611 

10 20 30 40 50 60 70 80 90 100 427.0 

- (18) 

SS-22 x l-1-2 ~ 
-

x (18) \ SS-23 WOH-4-5 
~422.0- - 40 

~ 
(12) \ SS-24 6-8-8 

!'---
I'-

!'---
~ (6) I'- t---... x r----... .... SS-25 10-48-36 te 

417.0- ~ 45 

>-412.0- 50 

>-407.0- 55 

>-402.0- 60 

>-397.0- 65 

392 0 
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I GEOTECHNICAL BORING RECORD I 
PROJECT NAME: DUKE East Bend Phase 2 Reconstitution 
PROJECT NO.: 7810140159 START DATE: 10/1012014 
COORDN: 510670 COMP. DATE: 10/1312014 
COORDE: 1473152 Page 2 of 2 
LOCATION: East Bend Station, KY 

I BORING NO.: BA-lOC ~I 



CONETEC I AMEC 

~ 
~ 
~ 
Q) 

0 

qt (tsf) 

0 250 500 750 
O-r-~-----~_.__._.__.__. 

10 

20 

30 

40 r Refusal I 
50 

60 

70 

80 

90 

100 

110-'---------' 

Max Depth: 13.100 m I 42.98 ft 
Depth Inc: 0.050 m I 0.164 ft 
Avg Int: Every Point 

0.0 

ts (tsf) 

5.0 

~sal 

Job No: 14-54101 

Date: 11 :10:14 14:14 

Site: East Bend Station Phase 2 

Rf(%) 

10.0 0.0 2.5 5.0 7.5 

File: 14-54101 SP10A.COR 
Unit Wt: SBT Chart Soil Zones 

0 

Sounding: SCPT-10a 

Cone.: 167:T1 500F15U500 

u (ft) 

200 

SBT 

400 0 6 12 

~eFlnes 

Cloy 
Slit 
Slit 

~-w= 
~~ 
~dySlt 

~~ 
~dySlt 
Slit 
~ywySlt 
Slit 
Clayey Sit 
~~yeysat 
Slit 

1:'c1e'\.': 

SBT: Lunne, Robertson and Powell, 1997 
Coords: N: 38.90068 E: -84.83780 
Page No: 1 of 1 

The reported coordinates were acquired from hand.held GPS equipment and are only approximate locations. The coordinates should not be used for design purposes. 
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Amee Foster Wheeler Environment & Infrastructure, Inc. 
Duke Energy Coal Combustion Residuals Management Program 
East Bend Station -1976 Ash Pond Dam 
Proposed Retention Basin Stabllity Analysis - Final Report 
Amee Foster Wheeler Project No. 7810150345 

amec 
foster 
wheeler 

Appendix B 
Slope Stability Results 
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Section D-D': Normal Operating Conditions (Downstream) 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 81512016 
Comments: Stability Modeling at Seeton D-0'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and (d) end 
of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 

520 
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500 

490 

480 * t * g 47'" *· * t *--c: 
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~ 
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iii 
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Scale Exaggerated 1 H unit per 2V unit 

0 50 

. .!M 

100 150 200 250 300 350 400 450 500 

Distance (ft) 
550 600 650 700 
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Section D-D': Normal Operating Conditions (Upstream) 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 81412016 
Comments: Stability Modeling at Seeton D-D'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, and (c) pseudo-static conditions. 

Each analysis case shows the results for the critical failure surface geometry . 

520 

510 

• 4.64 

..- J I I I IJ ~ 41¥-' I I ,J 
c: 
0 

~ 
> 
Q) 

iii 

-250 -200 -150 -100 -50 

Scale Exaggerated 1H unit per 2V unit 

0 50 100 150 200 250 300 350 400 450 

Distance (ft) 
500 550 600 850 700 
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Section D-D': Rapid Drawdown Conditions - Full Basin (Downstream) 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 815/2016 
Comments: Stability Modeling at Seeton D-D'. 

Analyses cases consist of the following: (a) nonnal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and (d) end 
of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 

520 

510 

500 

490 

S' 
480 

! · ! ! ! ! ! J IF' ~ 47 .... c: 
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:0:0 
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-------
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Section D-D': Rapid Drawdown Conditions - Full Basin (Upstream) 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 81512016 
Comments: Stability Modeling at Seeton D-D'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and (d) end 
of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry . 

. ~ 
520 

510 

500 

490 

....... 480 ! ! _,_ ~ ! ! c ,y _, ! .. ~ 47'1J-c: 
0 

l 
iii 

-250 -200 -150 -100 -50 0 50 

Scale Exaggerated 1 H unit per 2V unit 

100 150 200 250 300 350 400 450 500 

Distance (ft) 

550 

EXHIBITl 
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Section D-D': Rapid Drawdown Conditions - Empty Basin (Downstream) 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 9/2312016 
Comments: Stability Modeling at Seeton D-D'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and (d) end 
of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 

520 

510 

500 

490 

480 -g 47QPz I 
c: 
0 

i 
iii 

Scale Exaggerated 1H unit per 2V unit 

. .l.J§ 

----------------
• t + t + t 

Distance (ft) 

----
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Section D-D': Rapid Drawdown Conditions - Empty Basin (Upstream) 

= 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 81512016 
Comments: Stability Modeling at Seeton D-D'. 

Analyses cases consist of the following: (a) nonnal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and (d) end 
of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry . 
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500 

490 

480 

• 2.21 
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Scale Exaggerated 1H unit per 2V unit 
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Distance (ft) 
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Section D-D': Pseudo-Static Conditions (Downstream) 

= 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 8/512016 
Comments: Stability Modeling at Seeton D-D'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and (d) end 
of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 
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510 

- 47 r: c: 
0 ·.·. 

. 1.10 

,.,. --~ ' -· -• ~~1••,." # I 

CD 
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Distance (ft) 

Scale Exaggerated 1 H unit per 2V unit 

400 450 500 550 600 650 700 

EXHIBIT2 
Pace 191 or 247 

t I 

750 



g 
c 
0 

i 
iii 

Section D-D': Pseudo-Static Conditions (Upstream) 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 81512016 
Comments: Stability Modeling at Seeton D-D'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and {d) end 
of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 

-~j~ 
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Section D-D': Phase 2 Construction Conditions (Downstream) 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 912312016 
Comments: Stability Modeling at Seeton D-D'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and (d) end 
of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 
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g 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 912312016 
Comments: Stability Modeling at Seeton D-D'. 

Section D-D': Phase 2 Construction Conditions (Upstream) 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and (d) end 
of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry . 
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Section F-F': Normal Operating Conditions (Downstream) 

Trtle: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 9/1912016 
Comments: Stability Modeling at Seeton F-F'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and 
(d) end of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 
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Section F-F': Normal Operating Conditions (Upstream) 

~ 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 9/1912016 
Comments: Stability Modeling at Seeton F-F'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and 
(d) end of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry . 
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Section F-F': Rapid Drawdown Conditions - Full Basin (Downstream) 

12' 

TrUe: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 81512016 
Comments: Stability Modeling at Seeton F-P. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and 
(d) end of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 
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Section f .. f': Rapid Drawdown Conditions .. Full Basin (Upstream) 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 9123/2016 
Comments: Stability Modeling at Seeton F-F'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and 
(d) end of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 
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Section F-F': Rapid Drawdown Conditions - Empty Basin (Downstream) 

= 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 8/512016 
Comments: Stability Modeling at Seeton F-P. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and 
(d) end of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 
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Section F-F': Rapid Drawdown Conditions - Empty Basin (Upstream) 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 81512016 
Comments: Stability Modeling at Seeton F-F'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and 
(d) end of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry . 
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Section F-F': Pseudo-Static Conditions (Downstream) 

~ 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 9/23/2016 
Comments: Stability Modeling at Seeton F-F'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and 
(d) end of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 
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Section F-F': Pseudo-Static Conditions (Upstream) 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 9/23/2016 
Comments: Stability Modeling at Seeton F-F'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and 
(d) end of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 
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Section F-F': Phase 1 Construction Conditions (Downstream) 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 9/1912016 
Comments: Stability Modeling at Seeton F-P. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and 
(d) end of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 
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Section F-F': Phase 1 Construction Conditions (Upstream) 

Tiiie: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 9/1912016 
Comments: Stability Modeling at Seeton F-F'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and 
(d) end of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry . 
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Section F-F': Phase 2 Construction Conditions (Downstream) 

Title: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 9123/2016 
Comments: Stability Modeling at Seeton F-F'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and 
(d) end of construction conditions. 

Each analysis case shows the results for the critical failure surface geometry. 
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Section F-F': Phase 2 Construction Conditions (Upstream) 

~ 

TiUe: Proposed Retention Basin Stability Analysis 
Created By: Matt Bishop 
Date: 9/2312016 
Comments: Stability Modeling at Seeton F-F'. 

Analyses cases consist of the following: (a) normal operating conditions, 
(b) rapid drawdown conditions, (c) pseudo-static conditions, and 
(d) end of construction conditions. 

Each analysis case shows the results for the aitical failure surface geometry . 
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Liner Veneer Stability Calculation East Bend Station 
Duke Energy - East Bend Station - Retention Basin 

Calculation Title: 
Retention Basin Liner System - Liner Veneer Stability Calculation 

Summary: 
The objective of this calculation is to evaluate the static and pseudo·S\atic veneer stability of the liner 
·system for the East Bend Station Retention Basin. The recommended minimum interface friction angle 
for the retention basin liner system is 28.8 degrees. 

Interface friction testing should be performed prior to construction using site specific soils and the 
specified geosynthetic materials proposed for the liner system. The Interface friction test conditions 
should be specified In accordance with the expected field conditions. 

Notes: 

Revision Log: 
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Liner Veneer Stability Calculation 
Duke Energy - East Bend Station - Retention Basin 

OBJECTIVE: 

EXHIBIT2 
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East Bend Station 

The objective of this calculation is to evaluate the static and pseudo-static veneer stability of the 
liner system for the East Bend Station Retention Basin. Liner system will be constructed on 3 
horizontal to 1 vertical (3H:1V) slopes at the retention basin. The veneer stability will be evaluated 
for the following conditions: 

1. Side slope with protective cover - no water; 
2. Side slope with protective cover - with water build-up; 
3. Pseudo-static (Seismic) Conditions; and 
4. Side slope with protective cover - with construction load. 

Since the specific materials to be used in liner system construction are not known, minimum 
interface friction angles that satisfy the minimum factors of safety are back-calculated in this 
calculation package. 

Method of analysis was selected based on the Ash Basin Closure Master Programmatic 
Document of the Duke Energy Coal Combustion Product Management Program [Ref 1] (referred 
to as the Programmatic Document hereafter). 

METHOD: 

Veneer stability was evaluated using Matasovic 1991 [Ref.2] method as described in the 
"Geotechnical and Stability Analysis for Ohio Waste Containment Facilities" report [Ref. 3). This 
method is preferred since it tends to be more conservative than the other applicable methods. 
Seismic coefficients used for this calculation package were obtained from Phase 2 Reconstitution 
of Ash Pond Designs Final Report [Ref. 4). 

The minimum interface friction angle for stability of the typical side slope condition was estimated 
using the infinite slope method described in Matasovic 1991 [Ref. 2] and presented as follows: 

c [ z-dw) p ~+tan«I> 1- yw- - k 5 tan tan«I> 
FS = yzcos yz 

k 5 +tanp 
[Ref. 2] 

The minimum interface friction angle can be estimated by re-arranging terms as follows: 

c 
FS(k5 +tanP)------,:p 

<I> . = tan- 1 yzcos 
mm 1 z- dw k t p -Yw---yz--- s an 

where: 

p = slope angle; 
y = unit weight of soils; 
Yw =unit weight of water; 
<l> = minimum internal/interface friction angle; 
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Liner Veneer Stability Calculation 
Duke Energy - East Bend Station - Retention Basin 

c = cohesion of soils; 
z = vertical depth of soil; 
dw = depth to water from ground surface; 
ks= seismic coefficient (ks equals O for static conditions); and 
FS = safety factor. 

EXHIBIT 2 
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East Bend Station 

Seismic stability analysis is performed as described in the following steps [Ref. 5): 

1. Evaluate the seismic coefficient, ks. The seismic coefficient "ks" is assumed to be equal to 
one-hal.f the peak horizontal acceleration at the top of the landfill for the analysis of the system 
[Ref. 5). 

2. Perform the pseudo-static stability analysis. If the minimum factor of safety exceeds 1.0, the 
seismic stability analysis is complete. 

3. If the pseudo-static factor of safety is less than 1.0, perform a Newark deformation analysis: 
a. Calculate the yield acceleration, ky. The yield acceleration is the horizontal 

acceleration that would produce a factor of safety of 1.0. 
b. Calculate the permanent seismic deformation using simplified charts and compare 

the calculated permanent seismic deformation to the maximum allowable 
displacements. 
According to the Programmatic Document (Table 12-2), up to 2 ft displacement is 
allowable for ash basin embankment slopes (inferred to represent repairable 
damage). 

LINER SYSTEM: 

The liner system will consist of the following components from bottom to top: 

• Compacted subgrade; 
• Geosynthetic Clay Liner (GCL); 
• 60-mil double-sided textured HOPE geomembrane; 
• 16 oz. geotextile; 
• Granular cover material (12-in. thick); and 
• Riprap (15-in. thick). 

For the purposes of these analyses, soil materials used in the liner system soil were assumed to 
have a unit weight (y) of 130 pcf and a cohesion (c) of O psf. 

CALCULATIONS: 

1.0 Define safety factors for veneer stability 

Minimum factors of safety for each analyzed condition are as follows: 

1. Side slope with protective cover - no water: 1.5 
2. Side slope with protective cover - with water build-up: 1.3 
3. Pseudo-static (Seismic) Conditions: >1.0 
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Liner Veneer Stability Calculation East Bend Station 
Duke Energy - East Bend Station - Retention Basin 

4. Side slope with protective cover - with construction load: 1.2. 

2.0 Calculate minimum friction angle for static stability 

The minimum interface friction angle to achieve static stability was evaluated for the conditions 
as described in the following sections. The retention basin liner system will be constructed at 
3H:1V side slope (p = 18.43 degrees). 

2. 1 Condition 1 - Side slope with protective cover - no water 

The minimum interface friction angle to achieve a factor of safety of 1.5 was estimated as shown 
in the following table: 

Table 1: Minimum Interface Friction Angle for Typical Liner System Slope 3H:1V 

Required Seismic Slope 
Cover Soil Unit Weight 

Vertical Depth Unit Weight of Depth to 
Minimum 

Safety Coefficient Angle 
Cohesion of Cover Soil 

of Cover Soil Water Water 
Interface 

{c} {y} Friction Angle 
Factor {k.} {IJ} 

(psf) (pct) 
{z} {Yw} {dw} 

<•> {FS} (%g) (degrees) 
[assumed) [assumed) 

(ft) (pct) (ft) 
(degrees) 

1.5 0.00 18.43 0 130 2.25 62.4 2.25 26.6 

The minimum interface friction angle for side slope with protective cover is 26.6 degrees. 

2. 2 Condition 2 - Side slope with protective cover - with water build-up 

Assuming the overlying granular cover material (excluding riprap) is saturated, depth to water 
from ground surface (dw) equals 1.25 ft in this calculation. The minimum interface friction angle 
was estimated as shown in the following table: 

Table Z: Minimum Interface Friction Angle for Typical Liner System Slope 3H:1V - water build-up 

Required Seismic Slope 
Cover Soil Unit Weight 

Vertical Depth Unit Weight of Depth to 
Minimum 

Safety Coefficient Angle 
Cohesion of Cover Soil 

of Cover Soil Water Water 
Interface 

Factor {k,} <P> 
{c} {y} 

{z} {yw} {dw} 
Friction Angle 

(psf) (pct) <+> {FS} ("8) (degrees) 
[assumed) [assumed) 

(ft) (pcf) (ft) 
(dearees) 

1.3 0.00 18.43 0 130 2.25 62.4 1.25 28.8 

The minimum interface friction for side slope with protective cover with water build-up is 28.8 
degrees. A factor of safety of 1.3 was used for this case since it represents a temporary loading 
condition. 

2.3 Minimum friction angle for static stability 

Minimum required interface friction angles were calculated for the empty pond and temporary 
water build-up conditions. The minimum friction angle for static stability is 28.8 degrees. A 
description of interface friction testing requirements is provided in the Discussion section of th is 
calculation. 
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Liner Veneer Stability Calculation 
Duke Energy - East Bend Station - Retention Basin 

3.0 Evaluate stability for pseudo-static conditions 
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The PGAciesign and PGAcrest were calculated as 0.085g and 0.31g, respectively for pseudo-static 
conditions in the East Bend Phase 2 Final Report [Ref. 4]. Assuming that deformations of 1 foot 
are acceptable, the seismic coefficient "ks" is equal to one-half the PGAcrest [Ref. 5). 

The liner system veneer stability safety factor for pseudo-static conditions was estimated as 
shown in the following table. In this calculation, the interface friction angle that would give a factor 
of safety of 1.0 under the design seismic loading was back-calculated. If the minimum factor of 
safety exceed~ 1.0 and 1 ft of seismic defor~ation is acceptable, the sei~mic analysis is complete 
[Ref. 5]. 

Table 3: Pseudo-Static Veneer Stablllty for Typical Liner System Slope 3H:1V 

Seismic 
Cover Soll Unit Weight Vertical 

Unit Weight of 
Minimum 

Coefficient 
Slope Angle Cohesion of Cover Soll Depth of 

Water 
Depth to Water Interface Calculated 

{k,} 
{Ii} {c} {y} Cover Soll 

{y.} 
{d.} Friction Angle Safety Factor 

(degrees) (psf) (pd) {z} (ft) <+> {FS} 
(%g) 

[assumed) [assumed) (ft) 
(pcf) 

(degrees) 

0.155 18.43 0 130 2.25 62.4 2.25 27.2 1.00 

A minimum interface friction angle of 27.2 degrees gives a factor of safety of 1.0 and acceptable 
deformations. 

4.0 Evaluate stability for construction load 

Veneer stability under construction load is evaluated assuming that the construction equipment 
will be operating on the liner system side slopes. Veneer stability during construction was 
evaluated for two conditions: for 2.25-ft thick protective cover (top of riprap), and 1-ft thick 
protective cover (top of granular cover material). A Caterpillar 060 was assumed to be used to 
place riprap on the side slopes. A Caterpillar D5H LGP was assumed to be used to place the 
granular cover material on the side slopes. Specifications for these construction equipment are 
presented in Attachment 1. 

The factor of safety against sliding under the dozer track was calculated using Thiel and Narejo, 
2005 [Ref 6]. The governing equations and factor of safety calculations are presented in 
Attachment 1. The shear strength parameters calculated in the previous sections for no 
construction load were used for this analysis. Factor of safety was calculated for minimum 
interface friction angle of 28.8 degrees. 

As seen Attachment 1, calculated factors of safety for construction loading are 1.2 and 1.0 for 
2.25-ft thick protective cover and 1-ft thick protective cover, respectively. Calculated factors of 
safety are acceptable since the Thiel and Narejo method adds extra 30% loading to the driving 
force calculation to account for inertial force. 

Based on the calculated factors of safety, there is no tension in the geosynthetic components of 
the liner system due to construction loading with the assumed construction equipment. For the 
placement of the granular cover soil (1-ft thick on top of the geomembrane), a maximum dozer 
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Liner Veneer Stability Calculation 
Duke Energy - East Bend Station - Retention Basin 
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weight of 33,000 lbs and maximum ground pressure of 4.5 psi are recommended. Sudden dozer 
acceleration and deceleration will be avoided on the slopes. 

DISCUSSION: 

The minimum required interface friction angle is 28.8 degrees for the static condition. The 
minimum required interface friction angle for the seismic conditions (based on an acceptable 
deformation of 1 ft) is 27.2 degrees. Therefore, the controlling minimum interface friction angle 
for the East Bend retention basin is reported as 28.8 degrees. Prior to liner system construction, 
interface friction testing should be performed on the liner system materials to demonstrate that a 
minimum interface friction angle of 28.8 degrees is achieved. 

Interface friction testing should be performed prior to construction using site specific soils and the 
specified geosynthetic materials proposed for the liner system to report the actual interface friction 
angle. Interface friction testing should be performed at each interface including a geosynthetic, 
anticipated to include: 

• Subgrade to GCL; 
• GCL to geomembrane; 
• Geomembrane to geotextile; and 
• Geotextile to protective cover. 

Geosynthetic products may have different texturing or surface treatments on each side. If such 
a geosynthetic is proposed for the liner system, all possible interfaces should be tested. 

The interface friction test conditions should be specified in accordance with the final conditions. 
For instance, the liner system soils should be tested at the compaction rate anticipated for final 
conditions. Testing should be performed at the highest anticipated moisture content as this 
condition coincides with the weakest material shear strength. The specified testing normal loads 
should be consistent with anticipated final conditions. Assuming 2.25 feet of liner system 
protective soil materials with a unit weight of 130 pcf, the interface friction testing normal loads 
would be on the order of 125 psf, 250 psf, and 500 psf. 

Accurate interpretation of interface friction test results is important. Some interfaces may exhibit 
adhesion and friction angle shear strength components. The recommended minimum interface 
friction angle is to be understood as representing a shear strength threshold. Any combination of 
friction and adhesion exceeding the threshold at the specified normal loads is acceptable. 
Proposed liner system includes a GCL under the HOPE geomembrane. Proper storage and 
handling of GCL is crucial to prevent hydration of the GCL. Hydrated GCL exhibits reduced shear 
strength. 

Tension in the geosynthetics of the liner system was estimated assuming that the construction 
equipment will be operating on the liner system side slopes and that dozers will only push upslope 
and not downslope. Sudden dozer acceleration and deceleration will be avoided on the slopes. 
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Liner Veneer Stability Calculation 
Duke Energy - East Bend Station - Retention Basin 

EXHIBIT2 
Page 214 of 247 

East Bend Station 

There is no tension in the geosynthetic components of the liner system due to construction loading 
with the assumed construction equipment. 
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Stability during Construction - 2.25-ft thick Protective Cover 

Using Thiel and Narejo (2005): 

FS = ResistingStress 

Driving Stress 

FS= Ca +[(h.y)+P]cosptancj> 

[(h.y) + P]sinp + 0.3P 

P= W 
2(x + 2h)(y + 2h) 

Ca: adhesion between geosynthetics; 
h: soil depth (ft); 

I y. soil unit weight (psf); 
P: vertical stress from dozer at geosynthetics surface (psf); 
(30% addtional force is added to account for inertial force) 

p: slope angle; 
lj>: friction angle between geosnthetics; 
W: weight of dozer (lb) 
x: width of tracks (ft); and 
y: length of tracks (ft) 

Vertical Stress from Dozer (for CAT 60) 
Ground pressure = 9 psi 

w (lb): 31,460 
x (ft): 1.5 
y (ft): 7.7 
h (ft): 2.25 
P (psf) 214.9 

Resisting Stress & Driving Stress 

Ca (psf): 0 
'Y (pcf) 130 

~(deg) 18.43 

<I> (deg) 28.8 

Resisting Stress (psf) 264.63 
Driving Stress (psf) 224.88 

FS 1.2 
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Stability during Construction - 1-ft thick Protective Cover 

Using Thiel and Narejo (2005): 

l 

FS = ResistingStress 

Driving Stress 

FS =Ca+ [(h.y) + P]cos~tancp 

[(h.y) + P]sin~ + 0.3P 

P= W 
2(x + 2h)(y + 2h) 

Ca: adhesion between geosynthetics; 
h: soil depth (ft); 
y. soil unit weight (psf); 
P: vertical stress from dozer at geosynthetics surface (psf); 
(30% addtional force is added to account for inertial force) 

~:slope angle; 
<j>: friction angle between geosnthetics; 
W: weight of dozer (lb) 
x: width of tracks (ft); and 
y: length of tracks (ft) 

Vertical Stress from Dozer (for CAT DSH LGP) 
Ground pressure = 4.2 psi 

W(lb): 32,380 

x (ft): 2.83 

y (ft): 10.2 

h (ft): 1 

P (psf) 275.0 

Resisting Stress & Driving Stress 

Ca (psf): 0 

'Y (pcf) 130 

~(deg) 18.43 

<I> (deg) 28.8 

Resisting Stress (psf) 211.25 

Driving Stress (psf) 210.56 

FS 1.00 
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7/25/2016 Caterpillar 060 Crawler Tractor 

RITCHIE Specs Ewrythingmc.tEquipnent 

CATERPILLAR 060 CRAWLER TRACTOR 

- ---0---->' 
-------®---~ 

Dimensions 

A. LENGTH WI BLADE 15.7ftln 4800mm 

B. WIDTH OVER TRACKS 7.7ftln 2360mm 

C. HEIGHT TO TOP OF CAB 9.4ftln 2870mm 

D. LENGTH OF TRACK ON GROUND 7.7ftln 2360mm 

E. GROUND CLEARANCE 1 ft In 310mm 

F. LENGTH W/O BLADE 12.2ftln l7lOmm 

6.2 ftln 
:__;_41_;....: 

1880mm :..__G_...,: 

Undercarrlqe 

G. TRACK GAUGE 

H. STANDARD SHOE SIZE 18tn 457mm 

'rrttp://www .ritchiespecs.com/specification?type=Co&category=Crawla-+ Tractor&make=Caterpillar&model=DSO&modelid= 00767 
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7125/2016 

RITCHIE Specs 
CATERPILLAR 060 CRAWLER TRACTOR 

SpPc1f1cation 

Enslne 
MODEL 
GROSS POWER 
DISPLACEMENT 

Operational 
OPERATING WEIGHT 
FUEL CAPACITY 

Transmission 
TYPE 
"!_U~f:!..E~9££~~~~~ 
NUMBER OF REVERSE GEARS 
W.:X SPEED • FORWARD 
MAic5PfEo-:R£VE-R5E' 
Undercarrl• 
GROUND PRESSURE 
GROUND CONTACT AREA 
STANDARD SHOE SIZE 
NUMBER OF TRACK ROLLERS PER SIDE 
TRACK GAUGE 

Standard Blade 
WIDTH 

Dimensions 
LENGTH W/O BLADE 

_g~~Itt-~L~~~--
WIDTH OVER TRACKS 
HEIGHT TO TOP OF CAB 
.LENGTHotiRACi<"oN" GROUND 
GROUND CLEARANCE - . 

Caterpillar 060 Crawler Tractor 

EwrythingabUEquipment 

3306 
140hp 
640.7culn 

31460 lb 
n.9gal 

powershlft 
3 
3 

6-? rr?I 
8 "'*1 

9.2psl 
33"8 lnl 
181n 
6 
6.2 ft In 

10.5 ft In 

12.2 ft In 
15.7ftln 
7.7ftln 
9.4ftln 
7.7ftln 
1 ftln 

104.4kw 
10.5L 

14270 kg 
295 L 

10.8 km/h 
12.9 km/h 

63.4 kPa 
2.2m2 

457mm 

1880mm 

320omm 

3730mm 
4800mm 
2360mm 
2870mm 
2360mm 

310mm 

........,./Aan•n•• ,.;,..,.a..i-- ,.._/,..........,..jf;,....,...,.....,..,._,...,_1"' .... o ......... _ _,,,_1"'.-•••-·~T ...... _. ...... o--1,,_,..._._._;11 ...... 0--...1-1-n~no--"".,. 1 : ~""-,r.., 
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7129/2016 Caterpillar 05H LGP Crawler Tractor 

RITCHIE Specs Everythingabae.tEquipment Current number of specifications 

~ + Soec Search + ~ + Crawler Tractor + Cateroillar .. D5H LGP 

CATERPILLAR DSH LGP CRAWLER TRACTOR VIEW ARTICLES ON THIS ITEM 

'd' Print specification 

Looking to purchase this item? Need to sell equipment? 

Find a Caterpillar DSH LGP Crawler Tractor being sold at Ritchie Bros. 
auctions. 

Complete this form and a Ritchie Bros. representative will contact you. 

Seler.ted 01mensions 

Dimensions 

A. LENGTH W/ BLADE 

B. WIDTH 01/ER TRACKS 

C. HEIGHT TO TOP OFCAB 

D. LENGTH OF TRACK ON GROUND 

E. GROUND CLEARANCE 

F. LENGTH W/O BLADE 

Undercarrfaae 

G. TRACK GAUGE 

H. STANDARD SHOE SIZE 

EJllln• 
MAKE 
MODEL 
GROSS POWER 
NET POWER 
POWER MEASURED @ 

DISPLAcEMENT 
ASPIRATION 
NUMBER OF CYLINDERS 

Op&ratlonal 

Ca~.rplllar 
3304 
129 hp 
120hp 
2200 rJl!ll 
427.2culn 
turbocharged 
4 

OPERATING WEIGHT 32380 lb 
FUEL CAPACITY 65 gat 
COOLING SYSTEM FLUID CAPACITY 7.4 gat 
ENCi!~J .O!L CAPACITY 4.7gat 
HYDRAULIC FLUID CAPACITY 18. 51at 
FINAL DRll/ES FLUID CAPACITY 1.8 gal 
OPERATING VOLTAGE 24 v 
ALTERNATOR SUPPLIED ~PERAGE 50 amps 

Transmission 

TYPE 
NUMBER OF FORWARD GEARS 
NUMBER OF ~RSE GEARS 

Planetary pow&rshlft 
3 
3 

17.4 ft In 5300 mm - - ----
9.9 ft In 3020 mm 

10. 1 ft In 3069 mm 

10.2 ft In 3121 mm 

1.5ftln 444mm 

13.5ftln 4130mm 

7.1 ftln 

33.9 In 

2160mm 

860111111 

96.2kw 
89.5 kw 

7L 

14687.3 kl 
246L 

27.9L 
17.8L 

70L 
7L 

........_. /Aan•n•• rit,..hia8~~ l'YV'W"l /eoftal""if;~_.,?h,~("',..g,..~..,,,-f"'r-•1lr.r..L T ..... .,.....,.. .. o--li-r_._.,_;11-.. 0- ... ..1-1-r'\cU' I ,...no--.,.-• 1 ~._~-.rr,, 



7129/2016 Caterpillar D5H LGP Crawler Tractor 

MM SPEED • FORWARD 
MM SPEED • REVERSE 

Undercarri• 
GROUND PRESSURE 
GROUND.CONTACT /!JlEA 
STANDARD SHOE SIZE 

6.2mph 
7.8mph 

3.9 P5! 
8308 fn2 
33.9fn 
46 NUMBER OF SHOES PER SIDE 

NUMBER OF TRACK ROLLERS PER 8 SIDE 
TRACK GAUGE 7.1 ftfn 

10kmlh 
12.5 kmlh 

26.8 kPa 
s.4m2 

860mm 

2160mm 

Hydraulic System 

PUMP TYPE Load senslns hydrauHcs, variable displacement piston 
pump 

RELIEF VALVf. PRESSURE 
PUMP FLOW CAPACITY 

3000 psi 20684. 3 kPa 
28. 7 gaVmln 108.8 L/mln 

Standard Blade 

WIDTH 13.1 ftln 
HEIGHT 40.41n 
CAPACITY 4.2 yd3 
BLADE ANGLE (BOTH DIRECTIONS) degrees 
CUmNG DEPTH 19.3 In 

Dimensions 

LENGTH W/O BLADE 
LENGTH W/ BLADE 
WIDTH OVf.R TRACKs 
HEIGHT TO TOP OF CAB 
LENGTH OF TRACK ON GROUND 
GROUND CLEARANCE 

13:5 ftln 
17.4ftln 
9.9ftln 
10.1 ftln 
10.2 ft In 
1.5ftin 

3980mm 
1025mm 

3.Zm3 

491 mm 

4130mm 
5300mm 
3020mm 
3069mm 
3121 mm 
444mm 

Y1ewmg Photo 1 of 5 EXHIBIT2 
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2007-2016 RitchieSpecs Equipment Spec1f1cations Ritchie Bros. Auctioneers I Terms of Use Pdvacv Statement 
OEM specifications a1·e provided for base units. Actual equipment might vary w1tl1 opuons. 
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COMMONWEALTH OF KENTUCKY 
ENERGY AND ENVIRONMENT CABINET 

DEPARTMENT FOR ENVIRONMENTAL PROTECTION 
DIVISION OF WATER 

EXHIBIT 2 
Page 222 of247 

APPLICATION FOR PERMIT TO CONSTRUCT ACROSS OR ALONG A STREAM 
AND I OR WATER QUALITY CERTIFICATION 

Chapter 151 ol the Keatacky Revlied Statatea requlra approval lrom tlie Division of Water prior to any eonltnlctlon or other activity In or 
aloa1 a stream that could la aD)' war obstruct OD,!MI. flows or adveJMI>' Impact water quality. lft/tc llf!lm lnrplm nrt 111 .,_, vrd a 
MM "'M'r""'a ""ftln• or rrlomflM,-1 HI Wfln Diwlltp cmtJktllon Of!OQ Our·•• lllrllloi of Wttg di Oc •Mlml :1'1111 completed 
loim will be forwarded to the Water Quality Bran'eh for WQC proeeutq. The pr0Jeet ,!DI)' not atart andl .!!,I aeceauy approvals are 
received from the KDOW. For quattom concerning the WQC procea. contact the WQC tectlon at 5021564-3410. 

U the project wW disturb mo" than 1 acre ol soU, A ~otlce of IDtent for ,Storm Water Dllcharaea will uo be required. Forms can be 
obtained at l!ttp;l/W1ter.kHu/nrinlttl"""IP(..,..iiiiiff!.Mp1 . · · 

I. OWNER: Gary Cook {OWner), Adam Deller,(Polnt of Contact) Duke.Enerp 
- Clve name of penoD(I). compa..Y, aovenmeatal aalt, or otber owiltr or propoted.project. 

MAILING ADDRESS: 6293 Beaver Road, Union, ICY 41091 

EMAIL: Gary.Cookllduke-ene!JY.COm or Adam.Dellerctduke-enerv.com 

2. AGENT: Gii M. Haines (Amee Foster Wheeler) 
Gin name or penoa(1) nbmlttlaa appllcadoa, Ir otber UUID ownr. 

ADDRESS: 1075 Bia 5hanty Road, Kennesaw, GA 30144 

, r. 

TELEPHONE#: (770) 421·3400 E~: _.1..,ll • .,.ha ... 1n...,e...,st.._..1mecfw.......,......,.c._om..__ _____ ........ __ _ 

3. ENGINEER: James L Studer, PE (Amee Foster Wheeler) P.E. NUMBER: _,2 ... 04-.9 .... 5.._ ________ _ 
Coatad DlvldoD GfWater ll~ver caa be &ftDtecl. 

TELEPHONE#: (770) 421·3400 EMAIL: .... Jl_m_.st_u_de_rGJ..__am_ecfw __ .com ___ -..... _____ _ 

4. DESCRIPTION OF CONSTRUCTION: __ Se.....,.e...,Ats..,.a.,_ch...,e-..d .---.._,.--......,.,,_...~~,_-------­
Liii die ltellll to be COlllll'Uctld ID ... lloodplalD 

5. 

'· 
COtJNTV:_..soone ............. _____ _ NEAREST COMMUNITY: _Union, ICY 

USGSQUADNAME. __ R_lsl~na~s_u_n ____ ~ LA TITUDEILONGITUDE: 38.9019 N / 84.8411 w~ 

1. STREAM N~: Ohio River Caeprox. River Mlle 511.51 WA TERSRED SIZE (ln,acres): apprm 76 580 HI ml 

8. LINEAR FEET OF STREAM IMPACTED: No Impact to the stream (3,400 linear feet construction.at the-frlnae of the Ohio River 
' 100-year flood plain above the lQO.year flood elevation) 

9. DIRECTIONS TO SITE: -----------------------------
6293 ~aver Road, Union, ICY 41091 

See Attached Maps 

DOW 7116 Revised 06-2016 
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10. IS ANY PORTION OF THE REQUESTED PROJECT NOW COMPLETE? 0 Yes IK) No If yes, identify the 
completed portion on the drawings you submit and indioato tho dato activity was complotcd. DATE: ----

11. ESTIMATED BEGIN CONSTRUCTION DATE: ... Ja ... nu.,.a.,.ry ... 2...,01.a _______________ _ 

11. ESTIMATED END CONSTRUCTION DATE: _J_an_u_arv-"--20_2_1 _______________ _ 

13. HAS A PERMIT BEEN RECEIVED FROM THE US ARMY, CORPS or ENGINEERS? 0 Yes (&J No Ifycs, 
attach a c:opy of that permit. 

14. THE APPLICANT MUST ADDRESS PUBLIC NOTICE: 

(a) PUBLIC NOTICE HAS BEEN GIVEN FOR THIS PROPOSAL BY THE FOLLOWING MEANS: 
...L_ Public notice la new1paper bavlnt areatest circulation la area (proYlcle newspaper dlpplaa or amdaYlt) 
- Adjacent property owner(s) amdavlta (Coabct Dlvltloa of Water lor requlremealL) 

(b) _ I REQUEST WAIVER OF PUBLIC NOTICE BECAUSE: 

• Coataet Dlvbloa ol Water ~or reqalremeatt. 

15. I ·BA VE CONTACTED THE FOLLOWING CITY OR COUNTY OFFICIALS CONCERNING THIS PROJECT: 

Loci! flqodp!a!n tdm!n!atratqr. Bogne Cgunty • Mar!c Martin IP.O, Box 960 Bud!naton. !ff 41005 fH; 859-314-2218) 
Give name ud dtle ol penon(1) contiteted aad provide ecipy of Ill)' 1ppl'Oftl ell)' or counl)' may haw IAacd. 

16. LIST OF ATJ'ACBMENTS: -~---~--.--=--...,..-~~~~"!'*'"!"'"'.--:~-~~~~~-
Ult plau, proma. or otller drawllp aad data submitted. Attach a copy or a 7.5 minute USGS 

topoanpblc map dearly •llowtaa tbe project location. 

f11urc l; Tppu[fphlc MIR 
F!9ure 2: Site Location Map 

Figure 3: Floodpl1!n Map 

beslsn DniWJnss for itifentlon BiSin 

17. I, (owaen lnlllaJI) CERTIFY THAT THE OWNER OWNS OR HAS EASEMENT RIGHTS ON ALL 

PROPERTY ON WHICH THIS PROJECT WILL BE LOCATED OR ON WHICH RELATED CONSTRUCTION 

WILL OCCUR (lor dims, 11111 Includes tile 1re1 that would be Impounded during die deslp Rood). 

1& REMARKS=---~-------------------------------~ 
This app!lcatlon Is being submitted concurrently to KOEP Division of Water and the Boone County Floadplaln Manager. 

r hereJ>y reqaat 1ppro¥111 for con1trucdon acron ~r along a atre1m as described In th11 1ppllc1tlon and any 1ccompanyln11 
docamenta. To the belt of DI)' lmowledae. 111 the lnforma~o vlded II correct• 

med to •ppllant tlnot property endonecl by die local ftoodplaln coordlllator. 

SUBMIT APPLICATION AND ATrACBMENTS TO: 

Floodplain Management Section 
Dlvllloa or Water 

300 Sower Boulevard 
Frankfort, KY 49'01 

DOW 7116 Reviled 06·2016 



Attachment 1: Description of Construction 

EXHIBIT2 
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Duke Energy is proposing to excavate the coal combustion residual (CCR) materials in the East 
Bend Station Ash Basin and use the structure as a retention basin as part of the site-wide water 
management strategy. East Bend Station is located on the east banks of the Ohio River near 
River Mile 511.5 (Flpres 1 and 2). 

The existing Ash Basin will be repurposed as a retention basin to provide site water storage and 
treatment necessary for the larger site-wide water management strategy. Following the 
permitting and approval by Kentucky Department for Environmental Protection (KOEP), the 
former Ash Basin.will be regraded to the proposed design grades and an intermediate dike 
constructed. The new retention basin will consist of West and East Basins separated by the 
intermediate dike. The proposed retention basin will be lined with a composite liner system 
including a geosynthetlc clay liner (GCL) and an HOPE double-sided textured geomembrane. 
The design drawings for the proposed retention basin are attached to this permit application. 
As part of repurposing efforts; the dam crest will be lowered approximately 14 feet; existing 2 
horizontal: 1 vertical (2H:1V) slopes of the embankments will be reduced to 3H:1V; and an 
intermediate dike will be installed to create two interconnected basin units (East and West 
Basins). 

The project will be completed in two phases. Phase 1 will consist of removing CCR material 
from the west side of the exi~ting Ash Basin. During the CCR removal a sheet pile wall will be 
constructed to separate the west and east. A peninsula will be constructed on the south side of 
the pond so that the sheet pile wall will not penetrate the core of the existing dike. Once the 
sheet pile wall is in place, existing water in the west side will be pumped into the east side and 
remaining CCR material will be removed from the west side of the pond. An intermediate dike 
will then be constructed in the cleaned portion of the new west basin to permanently separate 
the two new basins. The west side dike will also be lowered in this phase from the existing 
elevation of 520 feet to a new top of dike elevation of 505 feet. Once all CCR material has been 
removed, the pond bottom will also be regraded to aid in the installation of the liner system. 
Any storm water that will accumulate in the West Basin will be pumped over the temporary 
divider dike into the existing east side of the Ash Basin, where the current outfall is located. 

Phase 2 will repurpose the east side of the basin similar to the west side, with one minor 
difference. Since the intermediate dike will already be installed there is no need to Install sheet 
pile wall for this phase. The east side will be dewatered and pumped into the West Basin. The 
West Basin water levels will be kept much lower in order to prevent flows from entering the 
newly installed concrete weir structure connecting the two basins. The CCR will be removed, 
pond bottom regraded, dike lowered to 5Q5 feet and side slopes adjusted to 3H:1V slopes 
similar to the West Basin. The existing emergei:icy spillway will be modified (lowered to invert 
elevation 503 feet) to accommodate the lower dike elevation. 

11/2/2016 1 
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The project site is located between Cross Sections E and F within the Ohio River FEMA hydraulic 
model as shown on Flood Insurance Panel (FIRM) Map #2101SC0190C with effective date of 
June 4, 2007 (Figure 3). The 100-year flood elevation at the project site is 481 feet (NAVO). 
Construction will be within the fringe of the Ohio River 100-year flood plain. New crest 
elevation (SOS ft) and emergency spillway elevation (S03 feet) are both higher than the 100-
year flood elevation. 

The proposed construction is not expected to impact the Ohio River floodplain because the 
proposed construction is located outside the floodway of the Ohio River. 

Attached: 

Figure 1: T~pographic Map 
Figure 2: Site Location Map 
Figure 3: Floodplain Map 
Design Drawings for Retention Basin 

11/2/2016 2 
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