


COMMENTS

Comments received for CHA Draft Report (December 18, 2009, CHA Project No.
20085.9000.1510) for the Assessment of Dam Safety of Coal Combustion Surface
Impoundments Louisville Gas & Electric Company — Cane Run Power Station,
Louisville, KY. Comments include;

« EPA comments - None;
« KYDNR comments received on January 28, 2010; and
« Louisville Gas & Electric Company comments received on February 23, 2010.
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E.ONLGE Comments and Additional Studies for Cane Run Plant
From: Kohler.James@epamail.epa.gov
Sent: Monday, March 01, 2010 5:11 PM
To: dennis.a.miller@Imco.com; Hargraves, Malcolm;
Hoffman.Stephen@epamail .epa.gov; Harris 1V, Warren; Everleth, Jennifer
Subject: E.ON/LGE Comments and Additional Studies for Cane Run Plant

Dear CHA:

Please follow the link below to download the company comments for Cane Run...please
address/incorporate accordingly.

They have also included additional geotech studies conducted by MACTEC on their
impoundments. It seems their delay in providing comments stemmed from waiting on the
MACTEC reports dated 2.23.10. They are wanting the ratings changed based on the
results of these reports.

E.ON/LGE would like to set up a meeting to discuss after your review.
Please let us know what you think. Thanks!

Jim

LGE Comments and Additional Studies
https://www.yousendit.com/download/RmNEYUIzQ1BrWT I jROE9PQ

AEEAAAAAAAAAAAAAAAAAAAAAAAAAXAXAAAXAAAAXAAAAAAAXAAAAAAAXAAAAXAAAXAAXKX

Jim Kohler, P_E.

Environmental Engineer

LT, U.S. Public Health Service

U.S. Environmental Protection Agency

Office of Resource Conservation and Recovery
Phone: 703-347-8953

Fax: 703-308-0514
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|ldennis_a.miller@Imco.com, MHargraves@chacompanies.com, *Harris IV, Warren"
<WHarris@chacompanies.com>



FW Comments on Draft Reports E.ONKentucky Utilities Ghent and Cane Run Facilities
From: Harris 1V, Warren
Sent: Wednesday, February 03, 2010 2:22 PM
To: Everleth, Jennifer; Adnams, Katy
Subject: FW: Comments on Draft Reports: E.ON/Kentucky Utilities Ghent
and Cane Run Facilities

Attachments: State Comments on Ash Pond inspections located within
Kentucky.doc

————— Original Message-----

From: Kohler.James@epamail.epa.gov [mailto:Kohler.James@epamail.epa.gov]

Sent: Wednesday, February 03, 2010 2:20 PM

To: dennis.a.miller@Imco.com; Hargraves, Malcolm; Harris 1V, Warren

Cc: Hoffman.Stephen@epamail.epa.gov

Subject: Comments on Draft Reports: E.ON/Kentucky Utilities Ghent and Cane Run
Facilities

Dear Dennis/CHA:

I have sent you comments on the draft reports for all third round assessments except
for E.ON/Kentucky Utilities Ghent and Cane Run facilities. We will be receiving
company comments on these reports by Feb. 23. EPA has no comments on either report.
The state comments are attached.

(See attached file: State Comments on Ash Pond inspections located within
Kentucky.doc)

Please confirm receipt of these emails and comment docs on all third round draft
assessment reports. Let me know if you have any questions.
Thanks!

Jim
AEAAEEEAEAAAAAAAAAAAAAAAAAAAAAAAAKAAAKAKAKhkKhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkik

Jim Kohler, P_E.

Environmental Engineer

LT, U.S. Public Health Service

U.S. Environmental Protection Agency

Office of Resource Conservation and Recovery
Phone: 703-347-8953

Fax: 703-308-0514
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Final Report
Assessment of Dam Safety of Coal Combustion Surface Impoundments
Louisville Gas & Electric Company — Cane Run Power Station
Louisville, KY

Comments Received from the EPA
In Response to CHA Draft Report dated December 18, 2009

None Received

CHA Project No. 20085.9000.1510

CHA-
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Final Report
Assessment of Dam Safety of Coal Combustion Surface Impoundments
Louisville Gas & Electric Company — Cane Run Power Station
Louisville, KY

Comments Received from KY DNR
In Response to CHA Draft Report dated December 18, 2009

Email dated January 28, 2010 and
Letter dated January 28, 2010

CHA Project No. 20085.9000.1510

CHA-
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From: "Phelps, Scott (EEC)" <Scott.Phelps@ky.gov>

To: James Kohler/DC/USEPA/US@EPA

Date: 01/28/2010 09:20 AM

Subject: Comments from Kentucky on Ash Pond Reports
James

| am attaching our comments on the draft reports that were sent to me. Itis my understanding
that Gary Wells with our office has already supplied comments on the LG&E Mill Creek
impoundment. Let me know if you need further clarification or anything else.

Scott Phelps P.E., C.F.M., Supervisor
Dam Safety and Floodplain
Compliance Section

Water Infrastructure Branch

Attachment:
Comments on Ash Pond inspections located within Kentucky.

General: Kentucky would like to correct a statement made in several of the draft reports.
Many of the reports state that Kentucky does not have standards for dam stability. This
statement is incorrect and should be corrected in all reports. The standards are clearly
stated in “Guidelines for the Geotechnical Investigation and Analysis of Existing Earth
Dams”. This publication is located on our website and available for download. The
necessary factors of safety are found on page 25. The web address for the document is:
http://www.water.ky.gov/damsafety/dsdownloads/

E.W. Brown Aux Pond.

The statement that the ash pond has a permit number KYDW Permit 1213 is incorrect.
The Kentucky Division of Water has assigned dam 1D number KY1213 to this structure.
This is the number that the structure can be found under in the NID.

E.W. Brown Main Pond

3.2 Summary of Local, State and Federal Environmental Permits:

The statement that the ash pond has a permit number KYDW Permit 0737 is incorrect.
The Kentucky Division of Water has assigned dam 1D number KY0737 to this structure.

This is the number that the structure can be found under in the NID.

Kentucky Utilities Ghent Power Plant
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1.2.1 There is no mention of permits issued by the Kentucky Division of Water for
Construction of ATB 2 or the Gypsum Stacking Facility.

3.3 Structural Adequacy & Stability

The statement that Kentucky regulations and guidelines for dam safety do not
provide specific factors of safety for slope stability is incorrect. The standards are clearly
stated in “Guidelines for the Geotechnical Investigation and Analysis of Existing Earth
Dams”. This publication is located on our website and available for download. The
necessary factors of safety are found on page 25. The web address for the document is:
http://www.water.ky.gov/damsafety/dsdownloads/

LG&E Cane Run
The map on page 9 indicates the wrong plant and places the plant in Indiana.

3.3 Structural Adequcy & Stability

The statement that Kentucky regulations and guidelines for dam safety do not
provide specific factors of safety for slope stability is incorrect. The standards are clearly
stated in “Guidelines for the Geotechnical Investigation and Analysis of Existing Earth
Dams”. This publication is located on our website and available for download. The
necessary factors of safety are found on page 25. The web address for the document is:
http://www.water.ky.gov/damsafety/dsdownloads/

4.1 Acknowledement of Management Unit Condition
Big Rivers Coleman Plant

3.3 Structural Adequacy & Stability

The statement that Kentucky regulations and guidelines for dam safety do not
provide specific factors of safety for slope stability is incorrect. The standards are clearly
stated in “Guidelines for the Geotechnical Investigation and Analysis of Existing Earth
Dams”. This publication is located on our website and available for download. The
necessary factors of safety are found on page 25. The web address for the document is:
http://www.water.ky.gov/damsafety/dsdownloads/

Big Rivers Reid, Green, HMPL

No comments from Kentucky Division of Water.

American Electric Power Big Sandy Generating Station

P.1 Company or Organization
The Kentucky Department of Natural Resources is a different agency than the
Department for Environmental Protection. DEP is the correct agency for Scott Phelps.



3.3 Structural Adequacy & Stability

The statement that Kentucky regulations and guidelines for dam safety do not
provide specific factors of safety for slope stability is incorrect. The standards are clearly
stated in “Guidelines for the Geotechnical Investigation and Analysis of Existing Earth
Dams”. This publication is located on our website and available for download. The
necessary factors of safety are found on page 25. The web address for the document is:
http://www.water.ky.gov/damsafety/dsdownloads/
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Final Report
Assessment of Dam Safety of Coal Combustion Surface Impoundments
Louisville Gas & Electric Company — Cane Run Power Station
Louisville, KY

Comments Received from Louisville Gas & Electric Company
In Response to CHA Draft Report dated December 18, 2009

Comments Received February 23, 2010

CHA Project No. 20085.9000.1510

CHA-
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Generation Engineering
220 West Main Street
Louisville, Kentucky 40202
T 1-502-627-2985

VIA EMAIL AND OVERNIGHT DELIVERY

Mr. Stephen Hoffman

U.S. Environmental Protection Agency
Two Potomac Yard

2733 South Crystal Drive

Fifth Floor, N-5237

Arlington, VA 22202-2733

February 23, 2010

Re: Louisville Gas & Electric's Comments for
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power
Station, Prepared by CHA, December 18, 2009

Dear Mr. Hoffman:

The U.S. Environmental Protection Agency (EPA) provided a draft report to Louisville Gas & Electric Company (LG&E)
regarding coal combustion byproduct impoundments at Cane Run Power Station. CHA, an engineering contractor for
EPA, prepared the draft report dated December 18, 2009. The draft report was prepared to present the results of an
assessment of the structural stability of four impoundments at Cane Run. LG&E has reviewed the report, and has
included clerical and technical corrections as Attachment 1.

LG&E conducted additional research of historical records regarding subsurface exploration or stability analysis. In
January 2010, LG&E retained MACTEC Engineering and Consulting to conduct an engineering stability analysis on the
Cane Run impoundments indentified by CHA as the ATB / E-Pond Complex and the Basin Pond / Dead Storage Pond
Complex. MACTEC has provided LG&E two documents containing subsurface data and stability analysis which are
included as attachments to this letter. LG&E requests that EPA arrange a conference to discuss this additional
information with representatives of LG&E and CHA. LG&E believes that the additional information adds significantly to
the background information and will help CHA produce a more complete final assessment report.

Engineers with CHA conducted a site visit on October 28, 2009 to inventory the impoundments at the Cane Run Station,
to perform visual observations of the embankments and to collect information related to the assessment. LG&E
transmitted background information to CHA in order to allow CHA to conduct the assessment. While on site following
the visual observations in October, 2009 CHA engineers commented that they considered the impoundment ratings to be
in fair or satisfactory range pending a review of the background information. CHA commented that the impoundments
were visually in good condition. As CHA developed the draft report, they determined that there was not enough
background information available to rate the impoundments as fair or satisfactory. The draft report indicates CHA rated
the two impoundment complexes as poor based on the following observations: slope stability concern at the southwest
portion of the Ash Pond/E-Pond Complex, slope stability concern on the Basin/Dead Storage Pond Complex, and absence
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of subsurface information and engineering stability analysis. EPA guidelines state that a poor rating should be applied
when further critical studies or investigations are needed to identify potential dam safety deficiencies.

The stability analysis conducted by MACTEC in January and February of 2010 consists of a review of pertinent background
data, geotechnical exploration, sample collection, installation of piezometers, topographic surveys, laboratory analysis,
and computer modeling of the dam stability to determine safety factors. MACTEC conducted the stability analysis using
Guidelines for Geotechnical Investigation and Analysis for New and Existing Earth Dams, as published on the Kentucky
Division of Water (KDOW), Dam Safety and Floodplain Compliance website and as referenced in KDOW Engineering
Memorandum No. 5 (EM-5). EM-5 is incorporated by reference in 401 KAR 4:030.

MACTEC completed twenty-six borings at thirteen cross sections (ten cross sections on the ATB/E-Pond, and three cross
sections on the Dead Storage Pond/Basin Pond Complex) to collect subsurface samples at locations MACTEC considered
to be critical cross sections. MACTEC specifically completed borings at the southwest corner and the soil stockpile area
of the ATB/E-Pond Complex and at the downstream slope of the Dead Storage Pond/Basin Pond Complex which have
been identified by CHA as areas of concern. Subsurface samples have been examined by a MACTEC geotechnical
engineer and selected for a regime of laboratory testing. The laboratory testing regime was completed and included
twenty (20) soil plasticity tests (Atterberg Limits), twenty (20) grain size (sieve) analysis with hydrometer, 180 natural
moisture content determinations, eleven (11) unit weight and natural moisture content determinations (undisturbed
samples), sixteen (16) direct shear tests, and five (5) triaxial (CU) tests. MACTEC completed a slope stability analysis on
nine (9) cross sections of the embankments for the following cases: steady state seepage at maximum surcharge pool
(flood) condition, rapid drawdown condition, and seismic conditions from present pool elevation, including static and
seismic conditions where stockpiled soil has been placed adjacent to the embankment crest on the ATB.

MACTEC analyzed the stability of the embankment cross sections including the cross sections identified as areas of
concern by CHA using industry standards to model the embankment physical properties and the computer program
STABL, developed by Purdue University. STABL uses a two-dimensional limit equilibrium method of analysis. MACTEC
completed the analysis on nine of thirteen selected cross sections. MACTEC's analysis determined that the impoundment
embankments at Cane Run meet and exceed all US Army Corps of Engineers (USACE) and KDOW recommended stability
safety factors for applicable loading conditions. MACTEC transmitted data regarding the Cane Run impoundments
which is attached with this letter as follows:

Attachment 2 - Geotechnical Exploration and Slope Stability Analyses, Data Package: Ash Treatment Basin / E-Pond
Complex, MACTEC Engineering and Consulting, February 2010. Eight of ten cross sections modeled.

Attachment 3 - Geotechnical Exploration and Slope Stability Analyses Data Package: Dead Storage / Basin Pond Complex,
MACTEC Engineering and Consulting, February 2010. One of three cross sections modeled.

This space intentionally left blank.
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MACTEC has completed lab analysis for the remaining four cross sections. Based on the results of the lab analysis,
MACTEC expects factors of safety for the remaining cross sections will meet regulatory guidelines. The results of this
analysis are expected in mid March 2010, and LG&E will provide EPA with the results when available. Figure 1 illustrates
the calculated safety factors as they compare to guidelines established by the KDOW and USACE.

Figure 1 -Factors of Safety at Cane Run Impoundments

Cane Run Impoundments
Lowest Factor of Safety (FOS) vs. KDOW and USACE Guidelines*
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* Lowest safety factor represents the most conservative calculated FOS of the upstream or downstream condition as compared to the KDOW and USACE minumum
reccomended values for the cross sections analyzed as of February 23, 2010.

Thank you for the opportunity to comment. If you have any questions regarding these comments, please contact me
using the information provided below.

Thank you,

/

David Millay, PE

Civil Engineer
502-627-2468
david.millay@eon-us.com

Attachments

Cc:  James Kohler, P.E. U.S. Environmental Protection Agency
Brian Scott Phelps, P.E., Kentucky Department of Environmental Protection
John Voyles, E.ON U.S.
Michael Winkler, E.ON U.S.
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Attachment 1 -LG&E Comments
DRAFT Assessment of Dam Safety, Coal Combustion Waste Impoundment (Task 3) Report,
Cane Run Power Station,
Prepared by CHA,
December 18, 2009
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Attachment 1 - LG&E Comments
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Note: LG&E considers each impoundment as an individual facility, because each impoundment has a unique purpose.
e  Ash Treatment Basin
e EPond
e Basin Pond
e Dead Storage Pond

Page 1, section 1.7 INTRODUCTION
First paragraph, last sentence:

Note: Cane Run is not shown in Figure 1. The arrow on map is pointing to a different power station.

Page 1, section Company or Organization Name, Name & Title
Changes to be made only to the following names:

E.ON-U-S{louisville Gas & Electric) Steve Turner, General Manager

E.ON-U.S{Louisville Gas & Electric) Kevin Shaughnessy, Production Leader

E.ON U.S. Louisville Gas-&Electric) Mike Winkler, Manager Environmental Programs

E.ON U.S. dLouisville- Gas-&Electric) David Millay, P.E., Civil Engineer - Generation Engineering
E-ON-U-S{Louisville Gas & Electric) Michael Hensley, Production Manager

Page 3, section 1.3 Site Description and Location
First, second and fourth bullet:
e (second sentence) "This basin includes the E-Pond which receives landfill run-off where entrains entrained
solids settle before the water flows into the ATB.”
e (third sentence) "Excess water is pumped to the Clearweater Clearwell Pond.”
o "Clearwater Clearwell Pond serves to settle suspended solids prior to limited reuse by FGD systems or
discharge to the site ATB.”

Page 3, section 1.3 Site Description and Location
Second paragraph, third sentence:
"While the ClearwaterClearwell Pond has the potential to receive CCW..."

Page 4, section 1.3.1 Ash Treatment Basin and E-Pond
First paragraph, fourth sentence:
"The ATB was expanded in 1977 and reportedly contains bottom ash, fly ash, beifersfag and other materials...”

Note: The definition of Boiler Slag from the American Association of Coal Ash is as follows: a molten ash collected at the
base of slag tap and cyclone furnaces that is quenched with water and shatters into black, angular particles having a
smooth, glassy appearance. Boiler slag is in high demand for beneficial use (blasting grit, roofing granules, etc.), but
supplies are decreasing because of the removal from service of power plants (due to their age) that produce boiler slag.

Cane Run does not operate slag tap or cyclone furnaces.

Page 10f 5
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Attachment 1 - LG&E Comments
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Fourth paragraph, first sentence:
"An Emergency Sludge Pond (or E-Pond), approximately_1.5 acres, was proposed...”
(Enter space in between approximately and 1.5 acres)

Note: The E-Pond is used as secondary (back-up) storage for the sludge processing plant located approximately 200 ft. to
the west of the E-Pond.

Page 6, section 1.3.3 Other Impoundments

First sentence:

"One additional impoundment, the learwater Clearwell Pond, potentially contains Coal Combustion Byproducts.”
Page 7, section 1.5 site Geology

Second paragraph, first sentence:

Note: Figure 6 is not a map showing Cane Run.

Page 9, Figure 1 Project Location Map

Note: Cane Run is not shown in Figure 1. The arrow on map is pointing to a different power station.

Page 10, Figure 2 Photo Site Plan

Note: Change note for Clearwell Pond from “Clean Water” to “Clearwell Pond”

Page 14, REGIONAL GEOLOGY, CANE RUN POWER STATION, LOUISVILLE, KENTUCKY
Note: Cane Run Station is not shown in Figure 1.

Page 15, footer, fourth line down:

"Kentucky-Utilities Louisville Gas and Electric”

Page 16, section 2.2.1.14 ATB North Dike

Thirteenth sentence:

"According to E.ON U.S., sod was used to avoid the difficulty of establishing grass on the slope from seed during the rainy
summer-fall season.”

Page 19, section 2.3.2 Basin / Dead Storage Pond Complex Control Structure and Discharge Channel

Second sentence:

“These ponds drain into the incised Clearwater-Clearwell Pond (Photo 56), where water is re-used for plant processes.”

Page 19, section 2.4 Monitoring Instrumentation

Note: Six (6) piezometers were installed in the ATB in January and February of 2010. There is an electronic flow meter at
the discharge of the ATB.

Page 22 & 23, Photos 3-6

Note: Drainage improvements were constructed in November of 2010 and water now drains away from the downstream
toe of the north embankment of the ATB.

Page 2 of 5



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Attachment 1 - LG&E Comments

DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Page 29, caption below Photo 18
Third sentence:

"Drainage swale between dike and railroad tracks was cleaned out of sediment and debris in the summerfall of 2009.”

Page 35, Photo 30

Note: The downstream slope is 2 Horizontal : 1 Vertical according to a field survey conducted in January 2010.

Page 37, caption below Photo 34
First sentence:
"ATB discharge to NPDES KYPDES permitted outfall.”

Page 39, Photo 38

Note: The downstream embankment slope ranges from 1.7 Horizontal
flattening from the crest to the toe.

Page 40, Photos 39 and 40
Note: Change E.ON U.S. to LG&E

Page 48, caption below Photo 56
"Clearwater-Clearwell Pond west of Basin/Dead Storage Pond is incised.”

Page 49, footer, fourth line down:

"Kentueky-Utilities Louisville Gas and Electric”

Page 50, footer, fourth line down:

"E-On/Leuisville-Gas-&Light Louisville Gas and Electric”

Page 51, section 3.3.1 Stability Analyses of Former Ash Pond
Third paragraph, last sentence:

: to 1 Vertical to 2.8 Horizontal : 1 Vertical,

"The computed factors of safety for the downstream side of the west dike are summarized in Fable-6 Table 3.”

Page 51, footer, fourth line down:

"E-On/Leuisville-Gas-&Light Louisville Gas and Electric”

Page 52, section 3.3.2 Stability Analysis of Existing Ponds

Note: Geology map shown in Figure 6 does not include Cane Run Power Station.

Page 52, section 3.4.1 Geotechnical Reports
First paragraph, first sentence:

“In 1976, LG&E retained ATEC Associates to conduct a stability analysis on the ash pond. ATEC Associates advanced 4
borings in-1976 as part of their a subsurface exploration and stability assessment...”

Page 3 0of 5
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Attachment 1 - LG&E Comments
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Second paragraph, first sentence:
"We understand that geotechnical explorations have-rot-been-advanced within the existing ATB, Basin Pond, or Dead
Storage Pond for embankment design or since construction.”

Note: MACTEC Consulting and Engineering conducted a geotechnical exploration in January 2010.

Page 52, footer, fourth line down:

"E-On/Louisville-Gas & Light Louisville Gas and Electric”

Page 53, section 3.5 Operations & Maintenance
Additional sentence placed at the end of first paragraph: "LG&E completed an Emergency Action Plan for the ATB in
January of 2010.”

Page 53, footer, fourth line down:

"E-On/Leuisville-Gas-&Light Louisville Gas and Electric”

Page 54, section 3.6.2 Inspections by Engineering Consultants

First paragraph, first sentence:

"E.ON-U-S. LG&E hired a eonsuftant professional geotechnical engineering firm, ATC Associates, to perform a visual
inspection...”

First bullet:
"Conduct another visual inspection of each facility during the growing season in 2009. Field work was performed in
January and the ground was frozen in some cases was covered with snow.”

Note: ATC Associates completed a growing season inspection in November 2009. A final report is expected by the end of
the first quarter 2010.

Third bullet:
"Prepare Emergency Action Plan for each structure.”

Note: LG&E C completed an Emergency Action Plan for the Cane Run ATB in January 2010.

Fourth bullet:
"Prepare or update topographical mapping of the facility.”

Note: LG&E obtained a current (2008) Topographic Map from the Louisville Jefferson county Information Consortium
(LOJIC) in the summer of 2009.

Sixth bullet:
(last sentence) "It was recommended that these records be maintained both at each Power Station as well as a central

location such as a corporate office.”

Note: Records for the Cane Run Ash Pond are maintained in an electronic record database as well as a company intranet
site.

Page 4 of 5
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Attachment 1 - LG&E Comments
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Last paragraph, first sentence:
"We understand that the eensuitant ATC Associates performed a follow-up visual inspection...”
Note: ATC noted no urgent items.

Page 54, section 3.6.3 Inspection by Owner Representative

First paragraph, first sentence:

(toward end) “...assessment of the Basin Pond, Dead Storage Ponds, Emergency Pond and Clearweter Clearwell Pond on
March 17, 2009.”

Page 54, footer, fourth line down:

"E-On/Leuisvitle-Gas-&Light Louisville Gas and Electric”

Page 55, footer, fourth line down:

"E-On/Louisville-Gas & Light Louisville Gas and Electric”

Page 56, footer, fourth line down:

"E-On/Leuisville-Gas-&Light Louisville Gas and Electric”

Page 57, CROSS SECTION OF FORMER ASH POND
IMAGE REFERENCE:

"

[ A PO

A PDOA

A A D] ANATA A 08

/ A A A

HYDROGRAPHIC-SURVEY-PIAN-SHEET1-OF2- ATEC ASSCIATES, GEOTECHNICAL INVESTIGATION, ASH POND STABILITY,
CANE RUN GENERATING STATION, LOUISVILLE GAS & ELECTRIC COMPANY, PLATE 2.”

Page 58, footer, fourth, fifth and sixth line down:

"Duke-Energy Louisville Gas and Electric
Riverbened-Steam-Station Cane Run Power Station

Meunt-HellyNerth-Caroling Louisville, Kentucky”

Page 59, section 4.3 Basin/Dead Storage Ponds:
“As discussed in Section 3.6, EON-U-S: LG&E has undertaken remedial measures...”

Page 59, footer, fourth line down:

"E-OnfLeuisville-Gas-&Light Louisville Gas and Electric”

Page 60, footer, fourth line down:

"E-OnfLeuisville-Gas-&Light Louisville Gas and Electric”

Page 61, footer, fourth line down:

"E-On/Leuisvitle-Gas-&Light Louisville Gas and Electric”

Page 62, footer, fourth line down:

"E-OnftLeuisvitle-Gas-&Light Louisville Gas and Electric”
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Attachment 2 - LG&E Additional Information
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Attachment 2 -LG&E Additional Information
Geotechnical Exploration and Slope Stability Analyses, Data Package
Louisville Gas and Electric (LG&E)

Cane Run Station
Ash Treatment Basin / E-Pond Complex,

MACTEC Engineering and Consulting,

February 23, 2010
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GEOTECHNICAL EXPLORATION AND SLOPE STABILITY
ANALYSES DATA PACKAGE

LOUISVILLE GAS AND ELECTRIC (LG&E)
CANE RUN STATION
ASH TREATMENT BASIN / E-POND COMPLEX
LOUISVILLE, KENTUCKY

February 23, 2010
Prepared For:
E. ON U.S, Services, Inc.

220 West Main Street
Louisville, Kentucky 40202

Prepared By:
MACTEC ENGINEERING AND CONSULTING, INC.
13425 Eastpointe Centre Drive, Suite 122
Louisville, Kentucky 40222
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MACTEC

engineering and constructing a better tomorrow

February 23, 2010

Mr. David J. Millay, P.E.

E. ON U.S. Services, Inc.

220 West Main Street

Louisville, Kentucky 40202

Phone: 502-627-2468

Facsimile: 502-217-2850

Electronic mail: David.Millay@eon-us.com

SUBJECT:  Geotechnical Exploration and Slope Stability Analyses Data Package
LG&E Cane Run Station — Ash Treatment Basin / E-Pond Complex
Louisville, Jefferson County, Kentucky
MACTEC Project Number 3143-10-1216

Dear Mr. Millay:

MACTEC Engineering and Consulting, Inc. (MACTEC) is pleased to submit this data package
summarizing our geotechnical exploration and slope stability analyses completed to date for the Ash
Treatment Basis / E-Pond Complex at the LG&E Cane Run Station Facility in Louisville, Jefferson
County, Kentucky. Our services were provided in general accordance with our Master Agreement
Number 31528, Contract Number 41994 and our Proposal Number PROP10LVLE Task 006R, dated
February 4, 2010.

The attached data package presents a brief discussion of our scope of geotechnical services, results of
our field and laboratory testing and the results of our slope stability analyses performed to date. A
final report of our geotechnical exploration and slope stability analyses for this facility will be issued
under separate cover.

MACTEC appreciates this opportunity to provide our services to you and we look forward to serving
as your geotechnical consultant throughout this project. Please contact us if you have any questions
regarding the information presented.

Sincerely,

MACTEC ENGINEERING AND CONSULTING, INC.
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April L. Brenneman, P.E. Nitholas?6-Schmitt, P.E.
Project Engineer Senior Principal Engineer
Licensed Kentucky 26750 Licensed Kentucky 10311
Attachment: Data Package

MACTEC Engineering and Consulting, Inc.
13425 Eastpoint Centre Drive, Suitle 122 # Louisville, KY 40223 # Phone: 502.253.2500 * Fax: 502.253.2501 www.mactec.com
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LG&E Cane Run Station - Louisville, Kentucky February 23, 2010
MACTEC Project Number 3143-10-1216 Data Package: ATB / E-Pond Complex

EXECUTIVE SUMMARY

The firm of CHA was contracted by Lockheed Martin (a contractor of the United States
Environmental Protection Agency) to perform a site assessment of the coal combustion waste
(CCW) impoundments at the Louisville Gas and Electric (LG&E) Cane Run Station Facility.
CHA issued a Draft Report of Assessment of Dam Safety, for these facilities on December 18,
2009. LG&E retained MACTEC Engineering and Consulting, Inc. (MACTEC) to provide
geotechnical engineering consulting services and to conduct geotechnical explorations and
slope stability analyses on the Ash Treatment Basin (ATB)/Emergency Pond (E-Pond)
Complex and the Dead Storage/Basin Pond Complex. This document presents a high level
summary of our activities, findings and conclusions to date, for the ATB/E-Pond Complex.
The Dead Storage/Basin Pond Complex activities are reported under separate cover.

Background

The ATB/E-Pond Complex has a surface area of approximately 52.3 acres, impounds bottom
ash, fly ash and other materials including coal fines, process water drainage and treated
sanitary wastewater. The ATB impoundment is partially incised and partially diked, with
approximately 750 linear feet of the northwest portion fully incised and the remainder
(approximately 4,500 linear feet) a combination of incised and diked. The typical crest
elevation is 460 feet National Geodetic Vertical Datum of 1929 (NGVD) with a typical crest
width of 15 feet. The bottom of pond elevation is 420 feet NGVD. The original ground surface
elevation was reported to vary from 450 feet NGVD (near the diked portion of the pond) to 460
feet NGVD (near the incised portion of the pond). The downstream toe elevation varies with
the lowest toe elevation of 446 feet NGVD resulting in a maximum dam height of
approximately 14 feet. The maximum operating pool elevation is 456.5 feet NGVD
(maximum pond depth of 36.5 feet). The downstream slope faces are nominally 3H:1V
(horizontal to vertical) and the upstream slopes (wet side) are nominally 1.5H:1V.

The 1.5 acre E-Pond is located within the southwest corner of the ATB and was reportedly
designed with 1.5H:1V interior and exterior slopes. CHA reported that about one-third to one-
half of the ATB/E-Pond Complex no longer retains open water. Stockpiled materials consisting
of clay and topsoil, were observed in the southwest corner of the ATB, east of the E-Pond,
potentially applying a surcharge load to the south dike.

Engineering Approach

MACTEC’s engineering approach is based on 1) a systematic process of obtaining and
reviewing available data; 2) developing an exploration approach to efficiently obtain missing
data that is required to evaluate the stability of the structure and 3) assigning a project team
with all the requisite technical skills and experience necessary to fully evaluate the existing
impoundment conditions, competency and stability.

MACTEC assembled a geotechnical engineering team that met with LG&E representatives to
outline our engineering approach and geotechnical exploration. We reviewed the Draft Report
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LG&E Cane Run Station - Louisville, Kentucky February 23, 2010
MACTEC Project Number 3143-10-1216 Data Package: ATB / E-Pond Complex

of Assessment of Dam Safety, reviewed aerial photographs, site photographs from time of
construction, reviewed various previous studies and Kentucky Division of Water inspection
reports, conducted a site reconnaissance, and received a copy of a design drawing. We also
interviewed the retired LG&E engineer who was responsible for the impoundment design and
construction oversight. MACTEC developed a geotechnical exploratory drilling program, a
geotechnical laboratory testing program and determined supplemental surveying requirements.
The primary guidance documents for the development of our exploration and analyses
included: Kentucky Environment and Energy Cabinet, Water Infrastructure Branch, Dam
Safety Division Guidelines (primarily Engineering Memorandum Number 5 and KAR 401:030
— Design Criteria for Dams and Associated Structures and “Guidelines for Geotechnical
Investigation and Analysis of New and Existing Earth Dams”) and the U.S. Army Corps of
Engineers Engineering Manual (USACE) EM 1110-2-1902. These guidance documents
suggest a Factor of Safety (FOS) of 1.5 for long-term, steady-state conditions using maximum
storage pool (EM 1110-2-1902 suggests an FOS of 1.4 for long-term, steady-state conditions
using maximum surcharge pool); an FOS of 1.2 for rapid drawdown (EM 1110-2-1902
suggests an FOS in the range of 1.1-1.3); and an FOS of 1.0 for seismic conditions.

Exploration and Laboratory Testing Program

The geotechnical exploration program was developed to obtain subsurface data at nine cross-
sections along the dam at areas we judged to be “critical” based on the topography and nature
of the exposed slope. Another cross-section was added to obtain additional subsurface and
slope geometry information at the eastern corner of the pond. A total of ten soil test borings
were drilled along the embankment crest, extending to depths of up to 50 feet, and a total nine
soil test borings were drilled along the toe of the embankment to depths of up to 25 feet. Two
borings were drilled in the stockpile area to a depth of 65 feet. A total of four piezometers were
installed along the embankment crest and two piezometers were installed in the toe borings to
monitor pieziometric levels within the dam.

The geotechnical laboratory testing program consisted of extensive classification tests,
including Atterberg Limits, Grain-size analyses and specific gravity determinations; and
strength tests including consolidated undrained triaxial shear tests with pore pressure
monitoring and direct shear tests, to determine both total stress and effective stress parameters.
In addition to this laboratory testing program, the Standard Penetration Test results obtained
during drilling were statistically analyzed to delineate the general subsurface conditions.

Slope Stability Modeling and Analyses

Slope stability analyses were conducted using the computer program PCSTABL, developed by
Purdue University. The program uses a two-dimensional limit equilibrium method of analysis
and calculates the factor of safety based on the Modified Bishop Method of Slices. Our
analyses were performed to model the overall stability of the existing dike including steady-state,
rapid drawdown and seismic (dynamic) conditions. To date, eight cross-sections (Sections 1
through 7, including Section 3.5) located along the north, east and south sides of the dike have
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LG&E Cane Run Station - Louisville, Kentucky February 23, 2010
MACTEC Project Number 3143-10-1216 Data Package: ATB / E-Pond Complex

been analyzed, the locations of which are shown on the attached Boring Location Plan and
Stability Section drawing. A total of ten cross-sections will be analyzed for this pond. The results
of the remaining analyses to be performed will be submitted in our final report of geotechnical
exploration and slope stability analyses.

The geometry used in the analyses of the ATB / E-Pond Complex were based on 1) a
construction drawing entitled “Ash Pond Addition — 1972” by LG&E Construction Department;
2) the “Ash Pond Hydrographic Survey and Isopach Plans, Sheet 1 and 2” dated April 2008,
provided by Fuller, Mossbarger, Scott and May Engineers (Stantec, Inc.); and 3) a topographic
survey of the boring locations and cross-sections provided by HDR in January 2010.

The upstream slopes for Section 1 through 7 (including Section 3.5) were observed to range from
1.3H:1.V to 1.9H:1V and the downstream slopes ranged from 2.4H:1V to 5.3H:1V. The
upstream slopes below the current water or ash levels were projected from the topographic data
obtained in the field at each cross-section location from the portion of the upstream slope above
the water/CCW level. Slopes used for each section model are summarized in a table submitted
with this data package.

In general, the dike was constructed of clay fill reportedly excavated from the incised portion of
the pond. The clay fill was placed overlying existing alluvial soils comprised of clay overlying
sandy soils. Soil parameters (shown in Table 1 below) selected for the slope stability analyses
were chosen based on various resources including the results of the extensive laboratory testing
described above, field testing and observations, published information on similar soil types and
our experience. The soil strength parameters selected for each cross-section analyzed are shown
on the PCSTABL plots submitted with this data package.

Table 1. Soil Parameters

Soil Soil Unit Weight Effective Stress
[
Type D .
No. escription Total | Saturated | Cohesion C’ | Friction Angle
(pcf) (pcf) (psf) ¢” (degrees)

1 CL (stiff) 132 137 750 22
2 CL (firm) 125 130 375 16
3 SC (firm) 130 135 0 32
4 SP (firm) 104 109 0 35
5 SP (loose) 91 96 0 34
6 CCW 90 95 0 30
7 CL-Stockpile 134 139 200 30

Calculated By: ALB
Checked By: CRV
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LG&E Cane Run Station - Louisville, Kentucky February 23, 2010
MACTEC Project Number 3143-10-1216 Data Package: ATB / E-Pond Complex

Seismic conditions for this site were modeled under dynamic loading conditions using a peak
ground acceleration value of 0.050g (horizontally and vertically) for a 2 percent probability of
exceedance in 50 years.

The maximum operating pool for the ATB / E-Pond Complex is 456.5 feet NGVD. The
maximum surcharge pool (crest of dam) was used in our analyses (ranging from 457.8 to 460.3
feet NGVD). The unit weight of water contained within the pond was modeled as 62.4 pounds
per cubic foot (pcf). Further, we used water level readings obtained from the piezometers
installed in the crest and toe borings and modeled piezometric surfaces that extended across the
pond through the embankments to simulate a “worst case” condition. Water levels in the
installed piezometers are shown on the attached boring logs. The hydrographic survey and
isopach plans provided by Stantec were used to conservatively model the amount of CCW in
the ash pond.

Conclusions and Recommendations

The results of the analyses for each critical-section selected are summarized in the Factor of
Safety (FOS) Summary Tables included as an attachment to this data package. In addition, the
PCSTABL Plots showing the models and failure circles are also attached. Based on the
guidance documents previously referenced, a slope stability target FOS for dam embankments
of 1.5 is recommended for long-term, steady-state (effective stress) stability; an FOS of 1.4 is
recommended for maximum surcharge pool (effective stress) conditions; an FOS of 1.2 is
recommended for rapid draw-down (effective stress) conditions and an FOS of 1.0 is
recommended for seismic (dynamic) loading (effective stress) conditions. Our analysis,
performed using the parameters and geometry described above, indicates that the cross-
sections analyzed to date provide acceptable factors of safety according to the criteria
described herein.

The lowest factors of safety were observed in the Section 1, upstream, rapid drawdown model
and the Section 4, upstream models for all three cases (steady-state, rapid drawdown and
seismic conditions). These models had the lowest factors of safety indicating they are the most
critical cross-sections, yet they still met regulatory guidelines. The Section 1, upstream model
indicated a FOS of 1.21 for rapid drawdown conditions. Based on the geometry, Section 1
exhibits a slightly steeper upstream slope (1.4H:1V) and is near the area of the pond containing
the least amount (lowest elevation) of CCW. The weight of the CCW acts as a counterweight
to the driving force of the slope. Thus, decreasing the amount of ash in this area of the north
slope (such as in dredging activities) could further decrease the FOS. The critical elevation in
which CCW is needed to maintain an acceptable FOS will be provided in our final report of
geotechnical exploration and slope stability analyses.

Section 4, upstream models indicated an FOS of 2.4 for steady-state, 2.6 for maximum
surcharge, 1.5 for rapid drawdown and 2.1 for seismic conditions. Based on the geometry,
Section 4 also exhibits a slightly steeper upstream slope (1.3H:1V) which contributes to the
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LG&E Cane Run Station - Louisville, Kentucky February 23, 2010
MACTEC Project Number 3143-10-1216 Data Package: ATB / E-Pond Complex

cause of lower factors of safety relative to those observed in the remaining models for the ATB
/ E-Pond Complex.

The CHA report expressed concerns that the stockpiled material was placing a surcharge load
on the dike, making this a critical section for modeling purposes. Based on the results of the
downstream modeling and analyses, the surcharge load from the stockpiled materials is not
significant to the slope stability of the impoundment. Factors of safety of 3.0 and above were
obtained thus Section 7 does not appear to be a critical cross-section. Upstream analyses were
not performed for Section 7 due to the presence of the stockpiled material.

MACTEC has completed laboratory analyses on selected material collected during field
explorations. Based in our initial review of the data, the material properties and embankment
characteristics, it is expected that further analysis will result in factors of safety that meet
regulatory guidelines. We will continue slope stability analyses efforts for the ATB / E-Pond
Complex and will revise analyses and identify critical cross-sections as necessary. The results
of these engineering analyses and a detailed report of our geotechnical exploration will be
provided in our final report.
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SOURCE: CaneRunA. tif, based on Aerial Survey performed by L. Robert Kimball Associates on December 21, 2009
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BORING LOCATION PLAN AND SLOPE STABILITY SECTIONS
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KEY TO SYMBOLSAND DESCRIPTIONS

LOGS OF BORINGS

STATISTICAL ANALYSISOF SPT RESISTANCES
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Well graded gravels, gravel - sand
mixtures, little or no fines.

Poorly graded gravels or gravel - sand
mixtures, little or no fines.

Silty gravels, gravel - sand - silt mixtures.

“layey gravels, gravel - sand - clay
mixtures.

Well graded sands, gravelly sands, little or
no fines.

Undisturbed Sample (UD or SH) g Auger Cuttings (AU)
x Split Spoon Sample (SS or SPT) )5 Bulk Saméiié%%?ie (GS) NG
Rock Core (RC) (Ol No Recovery (NR)
/| Water Table at time of drilling 9| Water Table after drilling
WOH - Weight of Hammer C| Cave Depth

Poorly graded sands or gravelly sands,
little or no fines.

Silty sands, sand - silt mixtures

Clayey sands, sand - clay mixtures.

[norganic silts and very fine sands, rock
flour, silty or clayey fine sands or clayey
silts and with slight plasticity.

Inorganic clays of low to medium
plasticity, gravelly clays, sandy clays, silty
clays, lean clays.

Correlation of Penetration Hesistance (N)
with Relative Densitv and Consistency

SAND & GRAVEL SILT & CLAY
Relative Density No. of Blows Consistency No. of Blows

Very Loose O0to 4 Very Soft Otol

Loose 5to 10 Soft 2t04

Firm 11 to 20 Firm 5t08
Very Firm 211030 Stiff 9to 15

Dense 31 to 50 Very Stiff 16 to 30
Very Dense Over 50 Hard Over 30

Organic silts and organic silty clays of low
plasticity.

Standard  The Number of Blows of a 140 Ib. Hammer Falling 30 in. Required to
Penetration Drive a 1.4 in. .D. Split Spoon Sampler 1 Foot. As Specified in ASTM
Resistance  D-1586. Also commonly referred to as an "N" value.

Inorganic silts, micaceous or diatomaceous
fine sandy or silty soils, elastic silts.

Estimated Relative Moisture Condition

Visual classification relative to assumed optimum moisture content (OMC) of standard proctor

Inorganic clays of high plasticity, fat clays Dry: Air dry to dusty
Slightly Moist: ~ Dusty to approximately -2% OMC
Inorganic clays ranging from low to high Moist: Approximately between +2% OMC
plasticity (combination of CL and CH above) Very Moist: From approximately +2% to nearly saturated
Organic clays of medium to high plasticity Wet: Contains free water or nearly saturated
Peat and other highly organic soils. . .
foo T Rock Continuity
The upper portion of a soil, usually dark Relative Hardness of Rock
/- colored and rich in organic material. ) Core .
' S— - Very Soft: Can be broken with fingers Recovery Description
< | Fill soils are materials that have been 200
%8 FILL | transported to their present location by Soft: Can be scratched with 4% 70{2 X%%?}T%et?rﬁt
marn. fingernail; Only edges can o ; pes
| : . . . 70 - 90% Fairly Continuous
i Lime-| A sedimentary rock consisting be broken with fingers 90 - 100% Continuous
I tone | predominantly of calcium carbonate . ! ou
——d i - Moderately Can be easily scratched
- 1Qand-| A sedimentary rock consisting of sand Hard: with knife; Cannot be Rock Quality Designation
SRS o consolidated with some cement (clay or scratched with fingernail
- S1ON€ | quariz efc.) . : Rock Quality
T Hard: Difficult to scratch with RQD Classificati
X x ilt- ) . . - ion
x % A fine-grained rock of consolidated silt. knife; Hard hammer blow to
X K S'[ODG break Sp@gimen < 25% Very Poor
A fine-grained sedimentary rock consisting Very Hard: h it 25-5 OEA’ Pf)‘?r
Shale | of compacted and hardened clay, silt, or ery hard: Cannot be scratched with 50-75% Fair
mud. knife; Several hard hammer 75 - 90%, Good
7 blows to break specimen 90 - 100% Very Good
PWR | Partially Weathered Rock

Boundarv Classifications:

Sotls possessing characteristics of two groups are
designated by combinations of group symbols.

REC Recovery - Total Length of Rock Recovered in the Core Barrel Divided by the Total
Length of the Core Run Times 100%

Rock Quality Designation - Total Length of Sound Rock Segments Recovered that
RQD are Longer Than or Equal to 4" (mechanical breaks excluded) Divided by the Total
Length of the Core Run Times 100%.

SAND GRAVEL gﬁqgﬂﬁg_ The Unified Soil
SILTOR CLAY Cobbles | Boulders %l&sszfxcgt1on System, Corps of
Fine Medium | Coarse Fine Coarse Engineers, U.S. Army
Technical Memorandum No.
N0.200 No.40 No.10 No.4 3/4" 3" 12" 3-357, Vol. 1, March, 1953

U.S. STANDARD SIEVE SIZE

(Revised April, 1960)
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D SAMPLES S| _Zl2
L E —| 4 ¢ E
E DESCRIPTION L | F aTr [WoouNT| 02| 2| S| 355 78l REMARKS
. z = d— = o —
E ICE; 5 2% %‘ E '% © i; ‘E £ E § "ggﬁ i'-_,g N;tei'g.’roinﬁ}rmanbnon
L £ o= = | E ings should be
SEE KEY SYMBOL SHEET FOR EXPLANATION N | msL | 85 (2|0tE S alSEI | 2| 558 | B ussawiboutconsoring
ft D ABBREVIATIONS BELOW. D (Ft) @ | si®IDR L Hlo the entire confent of the
{ OF SYMBOLS AN wZ [E|V] RGD o S
_ 459.3 a [(in}] % REC -l S main document.
GRAVEL with fine to coarse SAND, with orgarics, moist; ’ 551 1] 158 SURFACE COVER:
B 7 \FILL / r 7| (N=11) |[17.8 GRAVEL & GRASS
B - STIFF, Dark orange brown, brown and light gray, silty and B 1
- 4 sandy, lean CLAY (CL), with trace organics, moist; FiLL - g
R ] " 4 4.5.7
5§82 le
_ 5 | 4543 (N=12) (22,0
I | STIFF, Light gray, silty and sandy, lean CLAY [CL), with ]
B 7 trace organics, moist; FILL - .
L 4 | i 347
. 1
L 10 — L 4493 583 *l (N=11) | 208
[ ] i 7 U1 2 16.3]33 [ 20
i FIRM, Tan and light gray-brown, silty, lean CLAY {CL), with ]
- | biack oxides, moist; ALLUVIUM - 1554 [Wle| F43
- 15 — |- 444,3 (N=7) |21.7
- { FIRM, Dark reddish brown, very fine to fine grained, clayey Lol
i 1 SAND (SC), moist; ALLUVIUM R 467
h L 20 2 angad SO0 A (N=13) |18
- 4 LOOSE, Orange-brown and tan, very fine to fine grained, d
m | 1 poorly graded SAND {SP), moist; ALLUVIUM 5-5-5
58-6 18 =
- 25 - N=10) | 74
PZ INSTALLED
i . up-2 2 WITH SCREENED
- B INTERVAL FROM
. N 25.0-35.0 FEET,;
| i 334 1/29/2010 DRY
58-7 18 (N=7) 8.6 2172010 DRY
u - 30 | ) : 912/2010 DRY
3 n 3-5-6
n ol 5 ] 558 XI’G (N=10) | 6.2
S .
gl 4
s R
(]
=3 § . 336
w 55-9 14 -
> S 40 ] (N=8) | 5.8
=l 5 - UD-3 [ 20
wl i
u
ut - -
- "
zL A "
= R R SS-101 XMl (N=9) |67
b4 LOOSE, Orange-brown and tan, medium to coarse grained,
af 7 poorlygraded SAND (SP), with pebbles, moist; ALLUVIUM
OF K1
< - -
= 3-4-6
< ol Wl . 5511 Xlw (N=10) | 88
o BORING TERMINATED AT 50.0 FEET - BORING DRY
zZr : - ] UPON
=l E o - COMPLETION OF
o} . | _ DRILLING
o. e
©
ab 55 404.3
2
LU
&
)] :
={ START DATE:  1/22/2010
{u § CONTRACTOR: Tri-State Drilling, LLC TEST BORING RECORD
e | 2|DRLER - Shanon Snow Project: ATB/ E-Pond Complex
] .
o | METHOD: HSA Project No: 3143-10-1216
5 HOLE DiA. 34" D .
3 | HAMMER: Autormalic Checked By: Boring No.: B-1 C
3 LOGGED BY: Vandana Muddu
i | PREPARED BY: Sarah Sheilley g
5 | rewares: 2 MACTEC
=
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D SAMPLES jargl et |2
L E —_ R
: DESCRIPTION L | E aT R voooT| o 2| | (388132 REMARKS
. Loz . ol I En'id a
:I g \E! %3 e (E: o g % “35 g E Egc‘; il_jg Nate: No information on
K] W o= S | & the borii hould b
SEE KEY SYMBOL SHEET FOR EXPLANATION No| oML | EElalof = S iSh| 2| 8] EEG | BRI ecwimarcunsiaig
ity OF SYMBOLS AND ABBREVIATIONS BELOW. D 0 | P2 45| V] RAD. | ©O| 5| 8|70% |8 e entreconentofe
. 9 4525 u [(in)| % REC L. g mai documornt.
Gravel (Crushed Stone); FILL ' SURFACE COVER:
i 7 STIFF, Dark brown and gray, lean CLAY {CL}, moist; i 1 554 8| 364 GRAVEL
B 1 ALLUVIUM /— B " {N=9)
| 4 - - 3-4-5
§5-2 16 -
— 5 — _447_5_ (N —9) 279
: T R R o P o T o i 1 up-1 2
VERY STIFF, Light brown and gray, sandy, lean CLAY (CL),
[ 1 moist; ALLUVIUM /" Ny
- - - . 7-8-11
55-3 18
L 40 - %_442.5_ (N=19) [21.3
] //‘ hes B 2204119 87
FIRM, Light brown, fine to medium grained, poorly graded Seri BORING CAVED IN
B 1 SAND (SP), moist; ALLUVIUM AT ADEPTH OF
i ] 854 15| 4586 15.2 FEET UPON
| 5 (N=11) | 6.4 COMPLETION QF
I ] UB.3 o DRILLING
i T COGSE, Light brown, fine to medium grainad, poorly graded
B 1 SAND (SP), moist; ALLUVIUM
B i 333
h I SV 555 Bl N=g) | 84
BORING TERMINATED AT 20.0 FEET BORING DRY
i T B T UPON
z - . - . COMPLETION OF
m R 3 L _ DRILLING
z | o5 L 427.5
u | 4y — 422.5—
o
n S - 417.5
gl i L i
AL | - ]
[m]
al i L i
S - - - -
<l 40 - 412,51
=i . -
=
[Ty - L -
w
w - - - -
v
=k
S i L i
U g a5 — 407.5—]
o - -3 - -
(8]
(I}
< -
Q
<< k- - - -
=
<HR -
G 50 — 402.5
[m]
a1 i L i
-y ©
g1 4 L i
w
m . L ;.
o
o b o
©
S 55 397.5
(18] ¢
2
o
)] :
= | START DATE:  1/25/2(10
w | CONTRACTOR:  Tii-State Dritiing, LLC TEST BORING RECORD
: 2 gg{lj:bﬁém: m’g‘fg"'ams Project: ATB { E-Pond Complex
g | METHOD: HSA Project No:  3143-10-1216
E HOLE DIA: 3%"ID .
3 | HAMMER: Automatic Checked By: @ Boring No.: B-1T
g LOGGED BY: Nick Jones
w PREPARED BY: Sarah Sheilley g
f| s #MACTEC
=

Page 15



D SAMPLES g7 _Elg
: DESCRIPTION L] E STRCooT| o 2| = | Z| 385 |72| REMARKS
- L] = = L5 D
T G E 25 |S|Ele b |8E|E|E %@8- i WNote: Mo information on
H E v EE|2|C s 2 e|22|d|a| 8BE|EQ|  thoborings shoud ba
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL = g- Cl—-« & |=5 % 2 ggrf,: gg used without considering
{ft) OF SYMBOLS AND ABBREVIATIONS BELOW. D (ft) @z g (iX) DRQD O z E o 3 iz anbive content of tha
L 5 s i i 460.3 @ fln. A_RFC = miain document i
y graded GRAVEL with fine to coarse SAND, with 85-1 15 5-5-7 SURFACE COVER:
B '_\organics, moist: FILL B . (N=12) [19.0 GRAVEL & GRASS
B - STIFF, Brown, orange brown and gray, sandy, lean CLAY r 1
- - {CL), with trace organics, moist; FILL " ,
L " L - 5-5-6
85-2 13 =
5 — L 455.3 ] N=11)
[ ] i Ihad & 145]41] 22
| 4 3 - 4-6-9
§8-3 16 i
L 10 - L 450.3— (N=15)
- 4 STIFF, Gray, lean CLAY (CL), with trace organics, moist; - E
1 1 ALLLVIUM L i 4-4-5
55-4 18 (N = 9)
L 15 4453 -] -
] A i 7 UD-2 e 24 19.9|39 | 21
FiRM, Dark reddish brown, clayey SAND (SC), moist; o
3 7 ALLUVIUM s
] i s g 3-5-7
il A 558-5 18
|- 20 - i _ (N=12)
z | LOOSE, Brown, tan and gray, very fine to fine grained, o
m i 1 poorly graded SAND {SP), with fine gravel, maist;
- < ALLUVIUM 585 Zlm gg; 120
=8 | o
85-7 18
B — up-3 24 5.8 2
B - 3-4-5
85- 15
QEe * el o=
d1 i
o™
LLI 1A
ol i
=3 & i 3-4.5
> 2L o] ss9 X8| 23 | 50
=i [
[ITR N 4 -
E FIRM, Brown, tan and gray, very fine to fine grained, poorly BORING CAVED IN
el 1 graded SAND (SP), with coarse sand and pebbles, moist; AT ADEPTH OF
al 4 ALLUVIUM g 3-5-6 45,0 FEET UPON
U E — 45 — 5510 XI15 (N=11) | 49 COMPLETION OF
5l | DRILLING
n
4
% - -
- - 3-6-8
< el - . S5-41 Xh" (N=14) | 3.9 4
= BORING TERMINATED AT 50.0 FEET BORING DRY
- - - - UPON
o
{ 8 E - E COMPLETION OF
m |- 4 I i DRILLING
O. E oo
=
&1 55 405.3
LU
Q
=
"] :
= | START DATE:  1/21/2010
Wl CONTRACTOR: Tri-State Drilling, LLC TEST BORING RECORD
@ | DRILLER: Shannon Snow f ot |
’ lcAUPVENT:  ONESS Project; ATB / E-Pond Complex
& ) METHOD: HSA Project No:  3143-10-1216
& | HOLE DIA.: 3P .
S | HAMMER: Automatic Checked By: %‘é Bonng No.: B-?_C
g LOGGED BY: Vandana Muddu
u PREPARED BY: Sarah Sheilley ﬂ
B HMACTEC
=
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D SAMPLES gl et 3|2
: DESCRIPTION E " [ R [NOOUNT| o= T| 5| 582|228 REMARKS
T G E %E !2’ E b B ‘%g £ E %@3 ana Nata: No information on
H E v EE |2 Clg g &g é o | B2E | EQ| e borings should be
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL 85 2|0 =9 0 55132 |% =§3 8 used without considen
@« £ Si3|8|38%|e% ing
(ft) OF SYMBOLS AND ABBREVIATIONS BELOW. D {ft) = 3 {i\r;’) ‘?/%TQ?DC E|8|°0g|3 te snirocontert o o
| E A — fmain document.
0 | Gravel (Crushed Stone); FILL 4485 SURFACE COVER.
STIFF, Brown and gray, lean CLAY (CL), moisi; ALLUVIUM //_ i §5-1 313 2-4-6 GRAVEL
| i / 4 5 (N =10)
B 4 - . 2-5-9
/ §S-2 18 ™
[ . /_443_5_ (N=14) | 186
R I i
VERY STIFF, Gray with brown, lean CLAY (CL}, maist;
i 7 ALLUWVIUM " h
| - 4-6-10
FIRM, Red brown, clayey SAND (SC), fine o medium Wz §8-3 Xlw il
— 10 = grained, moist; ALLUMIUM / T 438.5 (N=18) 1 21.9
FIRM, Brown and light brown, fine to medium grained, poarly |
1 T graded SAND (SP), moist; ALLUVIUM 6610 BORING CAVED iN
i I - 1 e AT A DEPTH OF
[ 45 854 *l (N=16) 150 14,7 FEET UPON
L 4 COMPLETION QF
] ] DRILLING
3 i 5-6-10
h I ' 555 XD (N=16) | 6.2
BORING TERMINATED AT 20.0 FEET BORING DRY
X . - — UPCN
- B - s COMPLETION OF
m R i L n DRILLING
z — 25 — [ 423.5 —
u — 30 — —418.5—
. L i
n é _— 35 —_ -—413.5—-
o™
-L i L i
[a]
of ] L E
w
> T 40 - — 408.5—
[T N - I -
]
E - - - .
w| i
w L i
-
@l J L i
U 2 45 | — 4035
=]
Sk i L i
EU
< -
Q
<L — - -
=
<HN "
03— 50 —398.5—
[m]
3 8 i L N
[o]
[ - - -
g &
E - - - -
o P
©
o (— b5 393.5
18] 5
2
=
7] :
= | START DATE:  1/24/2010
| CONTRACTOR: Tri-State Drilling, LLC TEST BOR]NG RECORD
: @ | DRILLER: Mark Williams . 3
< | EQuPvENT:  CME 25 Project: ATB / E-Pond Complex
9 HCE)IE%%_ I:;"?flo Project No:  3143-10-1216
3 | HAMMER; Automatic: Checked By: _wg_ Boring No.: B-2T
@)LOGGEDBY:  Mick Jones
i1 § PREPARED BY: Sarah Sheilley g
Q REMARKS:
=
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MACTEC SOIL-ROCK {SITE MAP) 3143101216 ATB EPOND.GPJ MACTEC DATABASE TEMPLATE 01.GDT 2/22/10

D SAMPLES prl R N
E DESCRIPTION L E <3| E| 5585
B E | ¢ g[ R [N-COUNT| o ¥ | | = | B85 |B 5| REMARKS
. = L Py =0 2
T G E %E FlElo &b ‘3 = E E T2 | D} Note: No iformaticn on
H E v £EE |2 Clg B @2|o| | 825 |ES|  ite boriags should be
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL | 85|89 =225 | %5 3| 88| useawinout considering
) OF SYMBOLS AND ABBREVIATIONS BELOW. D | 9<Z|§[V | RAD C|lg| & |7Cg 5| theenecanientortne
g i 450.1 wl{in} % REC o = main dogument
GRAVEL with fine to coarse SAND, with erganics, moist; e ’ 894 15 9544 SURFACE COVER:
3 T \FILL :.:.:.:. - 1 (N=8) [15.8 GRAVEL
- 1 FIRMto STIFF, Brown, gray-brown and dark orange-brown, 305 .
- silty and sandy, lean CLAY (CL), with crganics and black pedetetels -
oxides, maist; FILL PASR) i 558
eteteeds 55-2 XI 18
- 5 (e 455 1 (N=13) | 1841
DL
m PRAXACHKA i
}""‘""‘""‘_’_——————. ——————————— !;‘;.-;.;.
- FIRM, Gray and gray-brown, silty and sandy, lean CLAY St e
{CL), with organics and black oxides, maist; FILL 5 i
SRR
7 % 1 ss-3 Xl 16 245
— 10 % {(N=9) 1232
FIRM, Gray and gray-brown, silty and sandy, lean CLAY
7| (CL). with organics and biack oxides, moist; ALLUVIUM
_ 3-3-5
[ s ] 854 5 (NZa)
1 UD-1 24 19937 |20 83
LOOSE, Crange-brown, fine grained, clayey SAND (SC),
moist; ALLUVIUM
LOOSE, Brown and tan, very fine to fine grained, poorly 58-5 i8 (;’i'g)
— 20 | graded SAND (SP), moist; ALLUVIUM
g 4-4-5
pe ss6 7| i | 77
™ FiRMto LOOSE, Brown and tan, fine 1o medium grained,
poorly graded SAND (SP), moist; ALLUVILM
4 3-6-6
[ o SST AR (N=12) | 59
- uD-2 17
] 4-46
R S8 ANl N=10) | 55
LOOSE to FIRM, Brown and tan, fine to coarse, poorly
1 graded SAND (SP), moist; ALLUVIUM
. 355
40 — 589 XI” (N=10) | 58
E 7-5-7
[ s ] 8510 18 MN=12) | 59
7] up-3 22
| 4 7-8-8
I SSAAY| =16 | 48
BORING TERMINATED AT 50.0 FEET BORING DRY
7] B 7 UPON
E - E COMPLETION GF
] L A DRILLING
| 55 405.1
START DATE: 11222010
CONTRACTOR: Tri-State Drilling, LLC TEST BORING RECORD
DRILLER: Shannon Snow fmnts |
EQUIPMENT:  CMESS Project: ATB / E-Pand Complex
METHOD: HSA Project No: 3143-10-1216
HOLE DIA; 34" ID
HAMMER: Automatic Checked By: Boring No.: B-3C
LOGGED BY: Vandana Muddu
PREPARED BY: Sarah Sheilley g
RENARK: AMACTEC
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MACTEC SOIL-ROCK (SITE MAP) 3143101218 ATB EPOND.GPJ MACTEC DATABASE TEMPLATE 01.GDT 2/22/M0

ZMACTEC

D SAMPLES o e
2 DESCRIPTION el oL 2= TrecounT| o 2| 2| | 385 (7¢| REMARKS
. j=3 a _ :.-.: = = c L 8o
) G E %E - E b Lo ‘E [ E E "ngg: O Note: Mo information on
H E v £EE (& B c E|og|5|0o 8&"= 58|  the borings should be
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL | &3 |2 Ol=—S = |=5|3|%|5E3 S & used without considering
(it} OF SYMBOLS AND ABBREVIATIONS BELOW. D {ff) ®wz 5| V| RAD ClEin|~og S| wneentre contentof e
L E 440 1 w|(in} % REC o - main documsnt
Gravel (Crushed Stone), FEL Y% - SURFACE COVER:
| "STIFF to FIRM, Brown and gray, lean GLAY (CL), with trace 3 71 a5 8| 346 GRAVEL
oxides, maist; ALLUVILM r 1° (N=9)
L J 3-3-3
58-2 18 >
[ 4431 (N=6) |323
/ T 1 Vb1 2 210}32|17
_ _ _ Z % 5-5-3
LOOSE, Brown with gray, fine lo medium grained, poorly 0% 55-3 18 (N=8) |223
— 10 graded SAND (SP), moist; ALLUVIUM
UD-2 iy 24 199 20
348 BORING CAVED IN
554 18 (N'_ 10) | 76 AT ADEPTH OF
— 15 = - 16.3 FEET UPON
i COMPLETION OF
ub-3 2 DRILLING
FIRM, Brown with gray, fine to medium grained, poorly
graded SAND (SP), with black striations, moist; ALLUVIUM
§8-5 18 4’_4’7
o (N=11) | 6.1
BORING TERMINATED AT 20.0 FEET BORING DRY
r 3 UPON
- . COMPLETION OF
L d DRILLING
— 25 4231
- 30 —418.1 —
— 35 — 4131
40 — 408.1—
— 45 - 403.1
— 50 - 398.1 —
e 393.1
START DATE:  1/25/2010
CONTRACTOR: Tri-State Drifling, LLC TEST BORING RECORD
DRILLER: Mark Williams P )
EQUEVENT:  CE 45 Project; ATB / E-Pond Complex
METHOD: HSA Project No: 3143-10-1216
HOLE DiA: 3%"ID .
HAMMER: Automatic Checked By: Bormg No.: B-3T
LOGGED BY: Nick Jones
PREPARED BY: Sarah Sheilley
REMARKS:
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MACTEC SQIL-ROCK (SITE MAP) 3143101216 ATB EPONDC.GPJ MACTEC DATABASE TEMPLATE 01.GDT 2/22/10

D SAMPLES SiF| _E|P
L E ~| 38 g|£
£ DESCRIPTION e | L 3T R NoounT] o2 | = | % | 335 (82| REMARKS
T G E |ogiPE|p oo |22|E|E|E0E 80
; e | Vo[ BEIGIS| B3 Y (2R 3|2 5E|cn e
[ = = =3
SEE KEY SYMBOL SHEET FOR EXPLANATION N | ms. | B 2Ol =80 5532|589 | 85| ussowitourconsicering
() OF SYMBOLS AND ABBREVIATIONS BELOW. D {ft) = | EL V] RAD c gm0 |8 the entire content of the
S 459.2 wiin)] % REC o = main doctiment.
GRAVEL with fine to coarse SAND, with arganics, meist; ) 551 18 9-11-13 SURFACE COVER:
B FILL I . (N=24) GRAVEL AND SOIL
VERY STIFF, Brown and gray, lean CLAY (CL), trace B 1
~organies, moist FILL_ L _ _ _ _ _ -~ .
STIFF, Brown and gray, lean CLAY {CL), trace sand, moist; L 1 gg0 Zl 18 5-6-7
-5 4 P — 454.2— (N =13}
i ] HIGHER N-VALUE
7] B 7 435 IN 88-1 MAY BE
FIRM to STIFF, Motlled brown and gray, iean CLAY (CL) | 883 E Bl (N=8g) [P’gESTE%EE%F
— 10 | moist; ALLUMIUM — 449.2
' GRAVEL IN SPLIT
I 7] SPOON
4-6-8
- 1
| 55-4 8 (N=14)
LOOSE, Brown and light gray brown, fine to medium
grained, poorly graded SAND (SP), trace fines, with seams
of clayey SAND {SC), moist; ALLUVIUM ~ 4-5-5
555 8| (= 10)
[~ 20 T LOOSE to FIRM, Brown and light gray brown, fine ©
medium grained, poorly graded SAND {SP), moist; UD-1 24
ALLUVIUM
4-5-5
- 1
[ 856 8 (N=10)
4-4-7
857 Xim fepeh BORING CAVED IN
— 30 AT ADEPTH OF
29.0 FEET UPON
________________________ COMPELTION OF
LLOOSE, Light brown and tan, fine to coarse grained, poarly DRILLING
graded SAND {SP), with gravel, moist; ALLUVIUM
558 XI 8| A3
. 35 (N=8)
6-4-6
sso (s
— 40 (N=10}
T FiRu, Light brown and tan, fine to medium grained, poorly
graded SAND {SP), moist; ALLUVIUM
13-6-8
. ss-10P(] e ey
__________ e ssmzlw N
- 50 FIRM, Brown, fine to medium grained, poorly graded {N=11)
| \GRAVEL (GP), moist ALUVIUM _ — 7 Ao Y
BORING TERMINATED AT 50.0 FEET . ] COMPLETION OF
i ] DRILLING
— 55 A04.2
START DATE: 222010
CONTRACTOR: Tri-State Drilling, LLC TEST BORING RECORD
DRLLER: . Shannon Snow Project: ATB / E-Pond Complex
L"E[E'%ﬁ ;?;'}ID Project No: 3143-10-1216
™ 4 b
HAMMER: Automatic Checked By: Boring No.: B-3.5C
LOGGED BY: Nick Jones
PREPARED BY: Sarah Sheilley g
RENARIS: ZMACTEC
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MASTES SOIL-ROCK (SITE MAP} 3143101216 ATB EPCND.GF) MACTEC DATABASE TEMPLATE 01.GDT 2/22/10

D SAMPLES ) Zle
E DESCRIPTION L E =2 |2 | <58 | e
P g ||§ e R N-COUNT | o £ |2\ 25|88 REMARKS
T E v 23 |~ cleSelag|5|5| 82 L@ | Note: No informeatior on
H EE (2| 2 & 8|22 |n|e| B85 |58| tebuwessmuibe
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL | &5 |8 =53| 5|5 | 552 | S§| vsedwitoutconsidering
() OF SYMBOLS AND ABBREVIATIONS BELOW. D @ | 9= 3 (i}]’) .,,R%)C ClE 8170g |87 we enﬁre;on!enwtﬂhe
- o i) — Maln GOCLITIEN
0 “RIoPSOLFIL MBS on B 223 SURFACE COVER:
FIRM, Brown and dark brown, silly, Jean GLAY (CL), trace B 7 (N=5} GRASS
~ - organics and sand, moist; FILL B -
i STIFF, Brawn and gray, lean CLAY (GL), moist; ALLUVIUM ] 358
i 7 - 7 882 8] =13
— 6 — - 443.8-] (N=13)
- - - 4 UD-1 24
- - LOOSE to FIRM, Brown and tan, fine to medium grained, C 85.3 1a| 354
| 4o | poorly graded SAND (SP), with seams of clayey SAND (SC), (N=9) BORING CAVED IN
moist; ALLUVIUM AT A DEPTH OF
3 7 9.0 FEET UPON
3 - COMPLETION OF
3 | DRILLING
3 N 4-5-9
- 18
| 5 ss4 oe| (23
LOOSE, Light brown and tan, fine to coarse grained, poorly
1 graded SAND (SP}, moist; ALLUVIUM 885 X 18 ( [\?ﬂso)
- 20 T BORING TERMINATED AT 20.0 FEET BORING DRY
T - y UPON
. - - COMPLETION OF
i L N DRILLING
L 55 — 423.8
— 30 — —418.8
L 35 — —413.8—
— 40 — - 408.8 —
45 — —403.8—
| 5 — 398.8—]
— 55 3938
START DATE:  2/2/2010
CONTRACTOR: Tri-State Drifling, LLC TEST BORING RECORD
DRILLER: Shannon Snow 3 e
EQUIPNENT:  GME 75 Project: ATB/E-Pond Complex
METHOD: HS5A Project No:  3143-10-1216
HOLE DIA.: 3%" 1D
HAMMER: Autornatic Checked By: Boring No.: B-3.5T
LOGGED BY: Nick Jones
PREPARED BY: Sarah Sheilley g
REMARCS: ZMACTEC
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MACTEC SOIL-ROCK (SITE MAP) 3143101216 ATB EPOND.GPJ MACTEC DATABASE TEMFLATE 01.GDT 2/22/10

D SAMPLES o|F Elg
E DESCRIPTION L E ~|F|E | s81E
P E | L 2[R [NcoONT) o | | = | 395 (23] REMARKS
T G E 25 |F|E|le e o]gElE g EBL 8@ Note: Mg intrmation on
H E V | EE|e|lS| 5B elcd|o|o| 888 |EQ|  theborings shoudbe
SEE KEY SYMBOL SHEET FOR EXPLANATICON N MSL g5 6|0l - b 1558 = 55".’ S| used wihout considering
{it) OF SYMBOLS AND ABBREVIATIONS BELOW. ! w | 9= |5V RaD ClE| 820G | 6™ heentieconentofthe
0 __ 459.6 a |(in.)] % REC o £|a main docemant,
GRAVEL with fine to coarse SAND with organics; FILL 581 11 5-5-b SURFACE COVER:
7| STIFF, Dark orange brown, light blue-gray and gray-browr, 3 7 (N=10) | 189 GRAVEL & GRASS
-1 silty, lean CLAY (CL), wilh trace organics and black oxides, o 1
4 moist; FILL - -
_ - . 5-5-7
55-2 XI 16 =
| 4546 (N=12) | 185
—~ . —~
| N 2-4-7
[ 10 wne] 552 AHE| =11y (215
FIRM, Dark orange brown, light blue-gray and gray-brown, :
silty, lean CLAY (CL}, with irace organics and black oxides, 3 1 ub-1 24 193] 40|18
moist; ALLUVIUM - - '
B i
- ] 324
55-4 18 <
L 15 L 4446 (N=6) 1220
FIRM, Dark orange brown, very fine fo fine grained, claysy
SAND (SC}, moist; alluvium
4-6-6
[ 855 | XA (N=12) |1256
FIRM, Brown, fan and light gray, very fine to fine grained,
poorly graded SAND (SP), moist; ALLUVIUM
5-6-11
[ s 55-6 16 (N=17) | 5.8
PZ INSTALLED
uD-2 2z 78 2 | WITH SCREENED
______________________ INTERVAL FROM
LOOSE fo VERY LOGSE, Brown, tan and iight gray, fine to 25,0-35.0 FEET;
coarse grained, poorly graded SAND {SP), with pebbles, 6-5-5 1/29/2010 DRY
moist; ALLUVILM 85-7 15 N=10) | 55 2M1/2010 DRY
— 30 ’ 212110 19.3 FEET
2-2-3
[ ss-8 [ XR15| N5 |66
3-4-6
| SS9 I XAR8 (N=10) | 43
BORING CAVED [N
up-3 14 AT ADEPTH OF
45.5 FEET UPON
COMPLETICN OF
10 | 222 DRILLING
- - (N=4) | 66
5§11 Zl 16 (ﬁ'i'g) 60
[~ 50 | SORING TERMINATED AT 500 FEET — ~ "~~~ — BORING DRY
- 7 UPCN
| 4 COMPLETION OF
L _ DRILLING
|— 55 404.6
START DATE:  1/23/2010
CONTRACTOR: Tri-State Drilling, LLC TEST BOR!NG RECORD
DRILLER: Shannon Snow Fant
EQUPMENT:  GME.55 Project: ATB / E-Pond Complex
METHOD: HSA Project No: 3143-10-121
HOLE DIA.: 4" 1D ) 6 B 4 C
HAMMER: Automalic Checked By: % i D=
LOGGEDBY:  Vandana Muddu Y Boring No.:
PREPARED BY: Sarah Sheilley g
e ZMACTEC
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MACTES SOIL-RCCK {SITE MAP) 3143101216 ATB EPOND.GPJ MACTEC DATABASE TEMPLATE 01.GDT 2/22110

D AMPLE gl ) ¥l2
: DESCRIPTION L| e SAMPLES ol .21 2| 385 (3| REMARKS
2 WO ES |2 = | el e
T g 5 28 e E b 0w ';'3% _|§ g “59?‘_ O Note: No information an
H £E |o B EE|2%|5 || B85 |58 e boringsshouidbe
SEE KEY SYMBOL SHEET FOR EXPLANATION N ML | @515 Ol — S e l=538|%|SE3 S| usedwithout considering
{ft) OF SYMBOLS AND ABBREVIATIONS BELOW. D @ | 9= 3 (i}:] .,/R—S% el g S| 7Cg 87| teente contentofme
| . a ~— main docurent.
® T ¥orsol; FiL 443.6 - 334 SURFACE COVER:
. - 4 881 B (N=7) |17.3 GRASS
| FIRMto STIFF, Brown, orange-brown and blue-gray, silty, R ] '
lean CLAY (CL), with organics, black oxides and trace
1 gravel, moist; ALLUVIUM
J 3-5-8
[ 5 §5.2 le (N=13; 1221
1 PZ INSTALLED
FIRM, Dark orangs-brown and dark brown, clayey SAND WITH SCREENED
1 (8C), wilh trace organics and black oxides, moist; %TOE?S"S"I:EE_?M
1 ALLUVIUM XI 4-57 -0-20. :
58-3 18
L 10 | FIRM, Brown and tan, very fine lo medium grained, poorly (N=12) | 198 gf%é%g%i’;‘é?
4 graded SAND (SP), moist; ALLUVIUM 211212010 DRY
E 4.7-8
] 85-4 Zlﬂ (N=15) |11.8 BORING CAVED IN
— 19 5 AT A DEPTH OF
. 18.5 FEET UPON
i COMPLETION OF
DRILLING
5-5-9
[ 5 855 Zlm N=14) | 54
BORING TERMINATED AT 20.0 FEET BORING DRY
1 B 1 UPON
. - . COMPLETION COF
i L i DRILLING
| o5 | L 424.6—
— 30 — —419.6
| a5 | -~ 414.6 —
— 40 — -~ 409.6
— 45 — - 404.6
— 50 — — 399.6—|
— 55 394.6
START DATE:  1/23/2010
CONTRACTOR;: Tri-State Drilling, LLC TEST BORING RECORD
DRILLER: Mark Williams iact: R
EQUPMENT:  CME 45 Project; ATB / E-Pond Complex
METHOD: HSA Project No; 3143-10-1216
HOLE DIA.; 3% D
HAMMER; Autormatic Checked By: Boring No.: B-4T
LOGGED BY:; Vandana Muddu
PREPARED BY; Sarah Sheilley 2
Kt #MACTEC
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0 SAMPLES ol el R -
: DESCRIPTION L| E TR NCouNT| o 2| | & :ﬂs 73 REMARKS
= G E %‘.E '3‘ £ o by %E E E IEES‘_ 08| Note: o information oft
H E hd EE |& Clg ey '6% Slol| 828 8|  the borings should be
SEE KEY SYMBOL SHEET FOR EXPLANATION N | ML | 85120l 351258 |&| 263 |8| usedwihout considering
() OF SYMBOLS AND ABBREVIATIONS BELOW. D (fty nz 3 (ix) °/Rg|lzjc °lg 8 Og | 57| e enb:redc;:nrentafthe
| o — main document
9 T Poorly graded GRAVEL wilh clay and organics: FILL 4600 al 858 SURFACE COVER:
i | STIFF, Orange brown and gray, silty, lean CLAY (CL), with B 7 (N=13) (161 GRAVEL & GRASS
i - trace organics and black oxides, moist; FILL B 1
B _ - - 6-5-7
55-2 le >
[ | 4550 (N=12) |17.0
L i L E 3-4-9
[ o w00 = XI15 (N=13) |183
STIFF, Orange brown and gray, silty, lean CLAY (CL), with '
I 1 trace organics and black oxides, moist; ALLUVIUM 3 T
- g - - 4-4-6
854 18 =
L 45 - 4450 (N=10} 120940 (22
[ ] i 7 UD-1 1 22941 |21
LOOSE, Orange-brown, very fine fo fine grained, clayay e
i 7 SAND (SC) with trace black oxides, moist to very moist; AL
L ALLUVIOM 777 ss5 [XJs| =38
~ 20 o (N=8)
z i LOOSE to FIRM, Orange-brown and tan, very fine to fine
¥ 1 grained, poorly graded SAND (SP), with trace black oxides,
m - 4 moist; ALLLNIUM 256 le 2-4-5
= N
55-7 14
u L 9g (N=11} | 5.2
B B uD-2 22
b 1 ss-a |XQe| 24
S 36 LOOSE o FIRM, Orange-brown and tan, very fine to coarse (N=7) 6.1
al | grained, poorly graded SAND (SP), maist; ALLUVIUM
o
E - -
=y . 4-4-5
> g_ 40 58-9 X'” (N=9) |73
o -
=
u'_J L -
JiE]
wi i
: 2 BORING CAVED IN
ar 1 ss-10 [XR1e| =7 | 24 AT A DEPTH OF
U £l 45 {(N=11) | 3. 47.5 FEET UPON
ap i COMPLETION OF
m af ] uD-3 5.4 5 | DRILLING
Q
<§( L -
i | i 5-8-10
< ] I e SSAT AR5 (N=18) | 41
o BORING TERMINATED AT 50.0 FEET BORING DRY
oL 4 L i
3 UPON
&k E X E COMPLETION OF
ol 4 | ] DRILLING
O EHis [ o5
w
a1 55 405.0
o
WE
©
o
<
m =| START DATE:  1/23/2010
1 | CONTRACTOR: Tri-State Drilling, LLC TEST BORI NG RECORD
@ | DRILLER: Shannon Snow ant R
:: : <| equPmeNT:  CME 56 Project: ATB/ E-Pond Complex
g | METHOD: HSA Project No: 3143101216
E HOLE DIA.: 3w D .
5 | HAMMER: Automalic Checked By: % Boring No.: B-5C
8 LOGGED BY: Vandana Muddu
] PREPARED BY:  Sarah Sheilley g/
b HMACTEC
=
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D SAMPLES el e -
E DESCRIPTION L E ~{3|T| 458 |5
P E L 2| R N-C(_:)UNT 9§ :—_;' = E.ﬁ_g § % REMARKS
x ¢ E %E FlEl® E @ %E E E 'EQA 00| Nota: Noinformation an
H E v EE|e|C| 522 |ce S| e| 825 58| e borings shoud be
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL g5 |2 D[ - aal35(2 |8 §o$ O 5| used without cansidering
it OF SYMBOLS AND ABBREVIATIONS BELOW. D it wz |51V RQD Clo| 8|20 | 5™ teentrecontentofthe
(=
_— 450.9 wiin)| % REC o & (o rain document.
i TOPSOIL; FILL ' S5-1 15 3-4-3 SURFACE COVER:
FIRMto STIFF, Dark brown, orange-brown and light gray, ] (N=7) (209 GRASS
B 7 ?:lllty lean CLAY (CL), with organics and black axides, moist; - T
o - L L -
5 - L i 356
§8-2 Zl?& ~
L 5 | 445.9-] (N=11) | 24.9
- - LOOSE, Dark orange brown and brown, very fine o fine
| | grained, clayey SAND (SC), moist to very moist; ALLUVIUM 35.3 8-4-6
10 - XI16 (N=10) 196 29
- -4 FIRMio LOOSE, Brown and tan, very fine to coarse grained,
3 | poorly graded SAND (SP), moist to very moist; ALLUVIUM
B 4 3-6-6
-4 15
| s ] 85 (N=12) | 9.0
I 1 356 BORING CAVED IN
i ) 555 Bl Notn | 48 AT ADEPTH OF
20 - (N=11) | 4 22.5 FEET UPON
B 4 COMPLETION OF
z i ] DRILLING
m B 4 2-3-3
e L 55-8 ZI15 N=g) | 39
BORING TERMINATED AT 25.0 FEET BORING DRY
B 4 - B UPON
B R - B COMPLETION OF
: R _ L _ DRILLING
u L 30 — - 420.9—
. L i
n § j 35 ‘: _—415.9—_
o™
=1 i L i
[=]
sL ] | ]
ur
> S| 40 — 410.9
[l - - -
]
wE . - -
o
w | i " i
[7:]
-
at i L i
U 2l 45 — 405.9—
a
St i R "
w - - - -
(a4 ¢
|- B L .
=
<ERE "
- 50 — —400.9—
]
oL i . i
o
al . - .
L~ ©
E - - - -
©
&l 55 395.9
=
WIE:
&
)] :
= | START DATE:  1/23/2010
{4 | CONTRACTOR: Tri-State Drilling, LLC TEST BORING RECORD
@ | DRILLER: Mark Williams ; . _
:: : <| EoupvenT:  CrE 5 Project: ATB / E-Pond Complex
g { METHOD: HSA Project No:  3143-10-1216
| HOLE DIA: 3%" 1D .
3 | HAMMER: Automatic Checked By: Bormg No.: B-5T
3 LOGGED BY: Vandana Wuddu
] PREPARED BY: Sarah Sheilley g
e #MACTEC
=
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D SAMPLES o|1ZF| _F|2
L E | £
: DESCRIPTION L | e T ToonT 2|2 |Z| 358 |5¢| REMARKS
G E or Sl El. % - |SZ|E|E|ctajsd
T E v =298 |- cl® e (553 l:“-a"__?_' ?‘_,g Note: No information an
; SEE KEY SYMBOL SHEET FOR EXPLANATION No| ws. | G5 |2|o|l 2 & B |25 3| g BEB (R e bomsshouiote
El v S22 &| 3828 S Q| usedwithout considering
{t) OF SYMBOLS AND ABBREVIATIONS BELOW. D W |92 Sl ‘nggc S| 8|79g|§™| esnio conentatine
- " (] — main ageument.
0~ Poorly graded GRAVEL with ine 1o coarse SAND; FILL 4585755 2 i SURFACE COVER:
i 1 VERY STIFF, Brown and gray-brown, sifty and sandy, lean i 7 (N =50/5") GRAVEL & GRASS
B 1 CLAY (CL), with trace black oxidas, slightly moist to moist; - 1 up 1"
| 4 OFRILL L i - 159(36 (192
- - N R 7-7-10
38-2 13 =
5 ] | 4535 (N=17) | 224
i i i i HIGHER N-VALUE
i 7] B T IN 55-1 MAY BE
i i L 1 5543 le 6-7-12 DUE TO THE
— 10 448.5— (N=19) (17.8{ 34|20 PRESENCE OF
STIF, Brown and gray-brown, silly and sandy, lean CLAY 7 - GRAVEL INSPLIT
i 1 {(CL), with trace black cxides, sightly moist to moist; B 7 SPOON
- -4 ALLUVIUM /— -
i ] L 4 7 47-9
s5-4 XI 1} 37
- 15 - 455 (N=16) |247
8 B 4-4-7
- 18
h [ g SS5 Xl (N=11) |198
] LOOSE, Brown and orange brown, clayey SAND (SC), with
B 71 sand pockets, moist; ALLUVIUM
|
_ 856 13| Ne1o
— 25 — LOOST to FIRM, Brewn and tan, very fine to fine grained, {N=10)
z | 1 poorly graded SAND (SP), moist to very mais{; ALLUVIUM UD-2 2
6.3 3
- 18
u - 30 — 857 {N =9}
- - d4-d-4
- 16
n 2| 35 sss o] qi%h) | ss
al _
o~
b 4
a1 . 3-4-6
559 XI 18
> §_40_ (N=10) | 47
[y N -
]z
wp -
: w
% [ §8-10 XI 15| T
U’ 1 g {N=14) | 5.0
o - -
[&]
ol
% - -
< R 511 glw nedy | as
21" 5 | BORING TERMINATED AT 500FEET ~——— —— — BORING DRY
zt g - 1 UPON
e b - - COMPLETION OF
m | - » n DRILLING
o Eis e
=4
N 55 403.5
g
o
-
o
o
<L
= | START DATE:  1/19/2010
V) B BN T TEST BORING RECORD
: e ESH;,'T-MRENT_ gﬁé‘g%“ Snow Project; ATB/ E-Pond Complex
9 METHOD: — HSA Project No:  3143-10-1216
T . 4
3 | HAMMER: Automatic Checked By: _ S#% Boring No.: B-6C
8 LOGGED BY: Vandana Muddu
o PREPARED BY: Sarah Sheilley ﬁ
£ e 4 MACTEC
=
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MACTEC SOIL-ROCK (SITE MAP) 3143701216 ATB EPOND.GPJ MACTEC DATABASE TEMPLATE D1.GDT 2/22/10

D SAMPLES JZ| _ZlR
: DESCRIPTION L | e e o 5| 2 |2 | 358 |5 e] REMARKS
= it o= == < .1 ©.&
T G E 25 |2 E bow _*35 g E ‘Eﬂ_ﬂ_ L@ | Note: Mo informatiorron
H & v EE |2 B 2B |2E|o|e| 885 (53| theboingsshoutd be
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL 5 2|0 — Q|55 S| 815557 | of| vsedwihoutconsidering
{ft) OF SYMBOLS AND ABBREVIATIONS BELOWY. D @ | P< |5V | RAD ClE| 8|70 | 8™ theenteconentofthe
L) 450.3 a [(in.)] % REC ~ | e mair document.
NTOPSOIL; FILL ) SURFACE COVER:
7 STIFF, Brown and red brown, mottled with gray, lean GLAY B 1 554 | 178 GRASBS
{CL), maist, FILL - 4 8 (N= 15)
| STIFF, Brown and gray, silly, lean CLAY{CL}, moist; FILL. T 245
a 1 88-2 14| =T
e | 4453 (N=9) |249
[~ VERY STIFF, Brown, silty, lean CLAY {CLJ, maist, FILL ]
- . 5-10-7
55-3 le —
- 10 | 4403 (N=17) | 198
FIRM, Brown and gray, clayey SAND {SC}, wet; ALLUVIUM
S84 le 48
- 15 FIRM, Brown, fine to medium grained, poorly graded SAND (N=12) 1219
{SP), moist; ALLUVIUM
|~ FIRM, Brown and light brown, fine to very fine arained,
pooriy graded SAND (SP), moist; ALLUVIUM BORING CAVED [N
ss5 [)Jtel 150 | 65 AT ADEPTH OF
[ 0 N (N=11) | 6. 21.4 FEET UPON
COMPLETION OF
DRILLING
LOOSE, Brawn and light brown, fine to coarse grained,
poorly graded SAND (SP), moist; ALLUVIUM
1-2-7
I Ss6 XI“3 (N=9) | 54
BORING TERMINATED AT 25.0 FEET BORING DRY
B T UPON
- E COMPLETION OF
L _ DRILLING
— 30 —420.3-
—~ 35 —415.3—
a0 - 410.3—
- 45 — 405.3
— 60 —400.3
— 56 386.3
START DATE:  1/23/2010
CONTRACTOR: Tri-Sfate Drilling, LLC TEST BORING RECORD
DRILLER: Mark Williams [P |
EQUENENT:  OME 45 Project: ATB /[ E-Pond Complex
METHOD: HSA Project No:  3143-10-1216
HOLE DIA.: 34" ID Checked B B N B 6T
HAMMER: Automatic ecked By: % orin 0.: D=
LOGGED BY: Tri-State Drilling, LLC g
PREPARED BY: Sarah Sheilley Ey
RENARKS: Z/MACTEC
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D SAMPLES ) |2
L E {3z c¥ | E
: DESCRIPTION L| E 27w [woounT| of| S| 5| 87|73 REMARKS
T G E 25 (2 E|le b |2C|E|E|ES8 (2B Note:Nomrmationon
H E v gg o|C(5 2 'g% %’ '}}" 82';5' ESl e borings should be
SEE KEY SYMBOL SHEET FOR EXPLANATION N ML | =5 |2 Ol =S 6 155|35|%|55% 88| usedwinout consivering
) OF SYMBOLS AND ABBREVIATIONS BELCW. D @ | 9Z |5V, RAD ClEB|&|~0g|8™| theeniecontentofthe
| g prog @ |(in)| % REC e a0 main document:
i _'\Poorlygraded GRAVEL {GP) with fine to coarse SAND,; FILL 7 . 55-% 10 5-6-6 SURFACE COVER:
STIFF, Brown, orange-brown and bluish gray, silty, lean 3 7 (N=12) | 171 GRAVEL & GRASS
- 1 CLAY (CL), with frace black oxides, moist ; FILL o 1
- - 1 ss2 [XRwo| 37
L 5 | - 453.1 {N=10)
i 1 . PZ INSTALLED IN
" 1 Uo1 22 165135 19 OFFSET HOLE
B — - B WITH SCREENED
| 4 N p INTERVAL FROM
i i i 456 5.0-15.0 FEET;
10 4481 q S§8-3 15 N=11) 1/29/2050 DRY
= 10 = = = s T T e 1 2/1/2010 DRY
FIRM, Gray, silty, lean CLAY {CL), with trace organics,
i 1 moist; FILL / - - 21122010 DRY
= - - - 2-4-4
- 18
- 15 ~ /_443_1_ 55-4 (N=8)
I | - 1Y02 . 22.1|39|22
VERY STIFF, Brown and gray, silty, lean CLAY (CL), moist; ]
[ T ALLUVIUM B h
5 i L i 5-6+10
55-5 13 -
h 20 | — 438.1 (N=18)
- 4 LOOSE o FIRM, Brown and tan, very fine to fine grained,
m i 1 poorly graded SAND (SP), moist; ALLUVIUM 345
- §5-6 ® <o)
PZ INSTALLED
i 1 up-3 2 6.4 5 | WITH SCREENED
B B INTERVAL FROM
| 4 25.0-35.0 FEET;
i ] 345 1/29/2010 DRY
58-7 14 (N=9) 2122010 DRY
u | ag 2112/2012 34.3FT
3 . 3-6-7
n 2k a5 - 558 Bl (N=13)
o
Ix) N - -
] UD-4 21 46 3
] 5
(_'J_ L -
=3 R _ 4-7-7
> L 559 5| (N=14)
3
o - -
] 2
w L -
f
wi i
- vor
=1 i .
< §5-10 XI i3 I
U 2L a5 (N=12) | B.O
o - -
of - _ __
x M 4 LOOSE, Brown and tan, very fine to fine grained, poorly
2L | graded SAND (SP), with frace coarse sand and pebbles,
= very moist; ALLUYIUN 444
< A I L SS-11XI14 N=g8 |56
o BORING TERMINATED AT 50.0 FEET BORING DRY
sl A - - UPON
{ or E o e COMPLETION OF
Pt _ . _ DRILLING
o b9 ]
©
~ 55 403.1
=]
(18] =
b
] :
= | START DATE:  1/20/2020
| CONTRACTOR: Tri-State Drilling, LLC TEST BORING RECORD
w | DRILLER: Shannon Snow i a
’ <| EQuPvENT:  CMESS Project: ATB / E-Pond Complex
g | METHOD: HSA Project No: 3143-10-1216
% | HOLE DIA: 3" D .
5 | HAMMER: Autornalic Checked By: ﬁ Boring No.: B-7C
g LOGGED BY: Vandana Muddu
] PREPARED BY: Sarah Shsilley g
| AMACTEC
=
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MACTEC SOIL-ROCK (SITE MAFP) 3143101216 ATB EPOND.GPJ MACTEC DATABASE TEMPLATE G1.GDT 2/22/10

ZMACTEC

D ~|= Zlo
E DESCRIPTION L | = SAMPLES =|3|2| 5818
P E L _ [ B[ R [N-COUNT| o£ = = 325|835 REMARKS
; E v 28 [~ E b2 b |FE|E[5|EL2 (LD Note: Nointormatonon
£EE |u B2 B|28|5 || 885 |52] thebuingsshoudbe
SEE KEY SYMBOL SHEET FOR EXPLANATION N ML | 85 18|01 S 815512 2| 588 | BRI usedwitou consicering
{ft) OF SYMBOLS AND ABBREVIATIONS BELOW. D w |92 |5l V] ROD Olo| 8| 7C% | 8™ the entie contentof the
L 5 | 4481 v |(n) % REC il Y oo main document,
N\TOPSOIL: FiLL : SURFACE COVER:
FIRM, Brown, mottled with gray, lean CLAY (CL), race i T 1-35 GRASS
oxides, moist; FILL - - 881 8l Nz
|~ &TiFF, Brown and gray, silty, lean CLAY (CL), with oxdes ]
and trace fine gravel, organics, meist; FILL - 1 582 12 2'1"5
[ 5 | 4431 (N=9) |236
|~ STiFF, Brown, mottied wilh gray, lean CLAY (CL), with ]
oxides, moist; FILL - .
L i 259
S8-3 ZI 18 = PZ INSTALLED
| N=14) | 2286
10 —438.1 ( ) WITH SCREENED
L 4 INTERVAL FROM
_______________________ i 10.0-20.0 FEET;
FIRM, Brown, lean CLAY (CL), moist to wet; FILL 1/29/2010 DRY
- n 15 2/1/2010 DRY
LOOSE, Brown, fine grained, clayey SAND (SC), moist 1o $5-4 XI 18 N=6) |204 21212010258 FT
— 15 —| wet; ALLUVIUM '
BORING CAVED IN
LOOSE, Brown to light brown, fine to very fine grained, AT ADEPTH OF
0 poorly graded SAND (SP), moist; ALLUVILIM 855 ZI 18 (S-ﬁﬁm 103 17.2 FEET UPON
DRILLING
FIRM, Light brown and tan, fine to cearse grained, pooriy
graded SAND (SP), with oxide, moist, ALLUVIUM 556 Zl 18 (515'172) 27
[~ %5 | BORING TERMINATED AT 5.0 FEET ~ — — ’ BORING DRY
r 7 UPON
- 4 COMPLETION OF
L J DRILLING
— 30 — 418.1—|
- 35 - 4131
- 40 - 408.1 —
L 45 —403.1 —
— 50 - 398,1
L 55 393.1
START DATE:  1/23/2010
CONTRACTOR: Tri-State Drilling, LLG TEST BORING RECORD
DRILLER: Mark Williams -
EQUIPVENT:  CME 48 Project: ATB / E-Pond Complex
METHOD: HSA Project No: 3143-10-1216
HOLE DIA.: 3% ID B-7T
HAMMER: Aulomatic Checked By: i = L]
LOGGEDBY:  Nick Jones y Boring No..
PREPARED BY: Sarah Sheilley
REMARKS:
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D SAMPLES argl Q0 g2
E DESCRIPTION lE E 2] R [N-COUNT]| & = = % Eég % 2| REMARKS
T G E 25 {2 Elp b w|2E{E|E €8 d i Nata: No information an
H E v EEle|C| 5 22 |38|a|o|825|ES| webmigsshoude
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL | 85 |e|0| =g 8 l=8IS]a 553 | 8| useowifut consicering
{f0) OF SYMBOLS AND ABBREVIATIONS BELOW, D I B (ix) JRaD. ClE 8| 20g |87 o oure coneriofine
_— FRVTOSOFT B _ _ £72.9 wiln.)| % REC = main documant _
. Brown, silty, lean CLAY (CL) with sand, 351 19| L4 SURFACE COVER:
- 1 moaist; FILL - 8 {(N=8) {138 GRASS AND
- g - 4 STRAW
| i L A 2-2-1
$5-2 14| 22
L 5 L 467.9— (N=3) | 152
i i R 4 1-22
$53 le 2
— 10 —| - 462.9— (N=4) |158
5 4 STIFF to FIRM, Dark brown and gray, siity, lean GLAY (GL), L 1 54 sa| 458
| 45 | withsand and ASH (CCW), moist; FILL | 457 9 (N=13) [ 322
5 . L 4 21-4
85 le L
h 20 | | 4529 N=5) |31.3
z i T STIFF, Light gray, silty, lean CLAY {CL), with ASH {GCW), T
m i 1 moist; FILL - 7] .
i 1 i 1 ss6 18] =
| o | 4479 (N=14) |24.4
E R ] - 4 up-1 24
-, i 1587 XRe| o) a1
u - 30 — - 4429 (N=12) |41,
o i SOFT, Dark gray, ASH (GCW), very moist; FILL T
i g L | " 1-2-1
$5-8 X 2| 12
n o e — 437.9— (N=3) |468
al i R R
[ B . - -
im]
&l N " N B 1-12
w 58-9 Z 2 _
> £ 40 - 432.9-] {N=3) |430
=i % i i G i i BORING CAVED IN
- T Bl Dark arav. ASH [GEWS. wilh stong sulfar adar wal — N AT A DEPTH OF
: wl | F:ITA Dark gray, ASH (GGW), with strong sulfur cdor, wel; :é:z:i | 1.0 FEET UPON
2 ] sl i D XF o &as COMPLETION OF
<« - =
U g a5 L 4279 N=7) |96.2 DRILLING
al i 0’0.0’0 | i
O SRS
m ) § i oteieeel i
Q 000.0
g - -1 - -
L i 4-5-6
P STIFF to VERY STIFF, Brown and gray, laan CLAY (CL}, 55-11 18 =
1 5o : | | 4229 (N=11) |12.4
= trace organics, moist; FILL {(POSSIBLE CLAY LINER) .
ar i - 1 UD-2 [ 20 181 22|12
<k ]
1;—“ i VERY FIRM to FIRM, Brown and tan, fine to medium 7
n ol T grained, poorly graded SAND {SP), moist; ALLUVIUM 1s85-12 18 11-11-15
« |- 55
LLI (CONTINUED ON FOLLOWING FIGURE)
= Page 1 of 2
&
=3
m' Z|STARTDATE:  1/27/2010
w | CONTRAGTOR: Tri-State Drilling, LLC TEST BORING RECORD
: o | DRILLER: Mark Williams o 3
¢|equpuenT.  cvE 45 Project: ATB /E-Pond Complex
9 RHASEEIODII?D:L gﬁf\m Project No: 3143-10-1216
P . a
3 | HaMMER: Automatic Checked By: Bori - B-7S
y oring No.:
8 LOGGED BY: Nick Jones
il | PREPARED BY:  Sarah Sheilley ﬁ
s #MACTEC
=
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D SAMPLES il e A
E DESCRIPTION L E =l2|z|<58|&
; | b [, (BR[O e 2| 2| ga (B8 REVARKS
T (E3 E 28 |~ (E: o & b |FEIE| 5| ELS LD Note: Noiormationon
H v EE |e 3 Z2loE|g|e| 885 |58 ebuingsshoudte
SEE KEY SYMBOL SHEET FOR EXPLANATION N ML | @5 B0 - 6355 85 SE3 | 8§ usetwithout consiciring
(fty OF SYMBOLS AND ABBREVIATIONS BELOW. D @ | 9= |5 (_}]’] RQp. ClE|d| o B the entre content of he
| 55 ] wilin)l % REC o = main document,
VERY FIRM to FIRM, Brown and tan, fine t¢ medium {N=28} | 188
3 7T grained, poorly graded SAND (SP), moist; ALLUVIUM
5 i 3-5-7
55-1 le
[ o0 ] 3 (N=12) | 6.0
i T VERY FIRM, Brown and tan, fine to medium grained, pocrly
3 1 graded SAND (SP), with gravel and shell fragments,
. e i 85-14 XI’B N=27 | 47
BORING TERMINATED AT 5.0 EEET BORING DRY
R J - . UPON
- . = g COMPLETION OF
R J L ] DRILLING
— 70 — — 402.9—
h - 75 | — 397.9—
z — 80 — —392.9—
u L 85 — L 387.9-
- L i
n sI 90 L 382.9—
] | ] i 4
[ 5 . L -
[a]
LL] K| . [
> alL i L i
L
S 9 - 377.9—
[T - - -
| 2
wl .
i L |
e o
n
<L
3l ] L 4
S 100 — — —
U ) ] 3729
8 L 4
w
) 1 L 4
(a4 ¢
Fe R . - -
=
S |- 105 — —367.9—
[m)
=18 J L 4
<k
o1 i L 4
[T
@l J L 4
g
Q. K [ oo
©
- 110 362.9
Wig:
g
=
)] :
Z| START DATE:  1/27/2010
w | CONTRACTOR: Tri-State Drilling, LLC TEST BORING RECORD
: o | DRILLER: Mark Williams P
< | couPvent:  cvEss Project: ATB / E-Pond Complex
9 METHOD: HEA Project No: 3143-10-1216
% | HOLE DIA.: 34" ID .
3 | HAMMER: Aulomatic Checked By: % Boring No.: B-7S
8 LOGGED BY: Nick Jones
i | PREPARED BY: Sarah Sheilley g
| #MACTEC
=
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D SAMPLES |7 _F|2
L E ~| 4 g|&
: DESCRIPTION L | E 2R [NoouT| o £| 2| | 355 (52| REMARKS
T G E 25 |2 Elo oo “E‘g £ E %Eg_ 0@ | Note: Mo information on
H E v EE L Cig 2 =< %‘ ) 8§‘= S 2|  the barings should be
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL = EL Ol — o &8 =253 2 §c$ gg used without considering
{ft) OF SYMBOLS AND ABBREVIATIONS BELOW. D w | Y= {ELY,| RQD ClE| 8|70 5™| teentreconentofthe
L o 458.0 aif{in)] % REC o Z|e main document
Poorly graded GRAVEL with fine to coarse SAND and ) SS-1 18 9-5-8 SURFACE COVER:
- \organics, moist; FEL - . (N=11) [155 GRAVEL & GRASS
3 - STIFF to VERY STIFF, Brown, orange brown and blue-gray, B 7
- - silty and sandy, lean CLAY (CL), with trace organics and - R
| black oxides, moist; FILL 8-8.9
I | 882 Xls (N=17) |11
L 5 — — 453.0— ’
- 4 STIFF, Blue-gray, brown and orange-brown, sandy, lean / - 1 g8 15 348
| .o | CLAY(CL), maist; ALLUVIUM N a (N=10)
10 448.0
[ ] /' 1 Ub-1 1 1314|2213
i i / L N 5-5-8
854 15 =
L 15 %um.o— {N=14)
A . / L . 35-8
88-5 18 —
h - 20 /—438.0— ' (N=13)
z i T %‘ UP-2 206 |40 | 21
LL] [ 446
556 18 _
z - 25 | - 433.0] (N= 10}
i LOOSE, Reddish brown and gray, clayey SAND {SC), with V A 7
3 1 SAND pockets, moist; ALLUVIUM e sdn b
: 5 — 4 335
LOOSE to FIRM, Brown and tan, very fine fo fine grained, 38-7 18 N=8) |195
u — 30 | poorly graded SAND (SP), moist; ALLUVIUM )
B 4 3-3-6
n el o ] s8-8 Xlw wed | sa
318 i
o
[=]
ol i
el i 3-5-8
> ga 40 559 Xlw (N=13) | 7.1 5
=i
=
[IT) X .
=
wlh i
: 2 324 BORING CAVED IN
| T $5-10 Xl 6 N7 108 AT ADEPTH OF
U F 45 (N=7) [10. 48.0 FEET UPON
ay i COMPLETION OF
x & DRILLING
oy i
Q
g - -
P s e — S — 3-5-5
] I LOOSE, Brown and tan, fine to coarse grained, poorly 8811 B N=10) | 66
a |1 graded SAND (SP) with fine gravel, moist; ALLUVIUM__ BORING DRY
gr 71 BORING TERMINATED AT 50.0 FEET B -1 UPON
{ at . L - COMPLETION GF
ml . L ] DRILLING
. Hi ]
©
&l 55 403.0
=4
"] 2
o
] 5
=1 START DATE:  1/21/2010
& | CONTRACTOR: Tr-State Driling, LLG TEST BORING RECORD
@ { DRILLER: Shannon Snow i . |
: <| EQUPVENT:  CME 55 Project: ATB/E-Pond Complex
o) METHOD: HSA Project No: 3143-10-1216
% | HOLEDIA: 3" D .
S | HAMMER: Automatic Checked By: %ﬁ E Bormg No.: B-BC
8 LOGGED BY: Vandana Muddu
m FREPARED BY: Sarah Sheilley g
E| e ZMACTEC
=
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D SAMPLES jarg e |2
E DESCRIPTION L E =22 |=s3|5
P E | L TR [NCouNT| o E| Z| 2| 385 (35| REMARKS
T G E |25 |2 E|lwbo|2E|E|E|S82 (0B note: Noimmmatornon
E \ an o] g |z iz |E o "
H £E |2 % &2 |og|5|o| B8RS |ES| ihebuigsshoudbe
SEE KEY SYMBOL SHEET FOR EXPLANATION N | ML | @5 |80 =09 585 % 5688 usedwihoutconsidering
{f OF SYMBOLS AND ABBREVIATIONS BELOW, D | 9= |5|Y,| RAD Cla|8|70% | 8% teenisconentofive
_— 447.1 w |(in)] % REC o = fain doctment
S\ TOPSOIL; FILL 7 : SURFACE COVER:
i | STIFF, Brown with gray, lean CLAY {CL), moist; FILL B 7 851 8| 347 GRASS
i 7 - 1= {(N=11} |26.2
i | FIR6. Brown, mottled with gray, silty, Jlean CLAY (CL), with ) 1oded
i 1 trace organics, moist; FILL B 852 18 N.-_B
5 | L 4421 (N=8)
I 1T i 7 uB1 2 26538 | 21
FIRM, Brown, silty, lean GLAY (CL), with some oxides, r ]
B 1 moist; FILL P 7
B i L 4 3-4-3
853 18 -
. 10 - L 4371~ (N=7) (238
- - - 4 UD-2 24
3 STIFF, Red brown and gray, sandy, lean GLAY (CL), wet; 7 448
3 1 ALLUvIUM I i | 854 B N=12) | 254
L 15 L 4301 {N=12) |25, BORING CAVED IN
3 - L i AT ADEPTH OF
1 / 145 FEET UPON
FIRM, Light brown and gray, fine lo medium grained, clayey COMPLETION OF
1 7 SAND (SC), moist; ALLUVIUM 8 DRILLING
X B-7-
h | SSE AR (N=15) | 5.4
z I UD-3 S 12 12.3 10
FIRM, Light brown and gray, fine to medium grained, poorly
3 1 graded SAND {SP), with black strations, moist; ALLUVIUM
R : 8 (N=12) | 6.4
BORING TERMINATED AT 25.0 FEET BORING DRY
I i - - UPCON
A N L § GOMPLETION OF
: I i N J DRILLING
u L 30 — —417.1
n 2l 35 - 4121
o~
= F — - -
=]
AL K . L]
sl 4 N N
w
> 3| 40 - — 407.1—
-
o} - - pu
|
[TTH N 4 - -
i
ury . L u
oy
.-
st 3 i N
U = By - 402.1—
=]
! N L i
a4 b ] .
u
Q
< - - - -
=
<" o
al- 50 - — 397.1—
[m]
oL ] L N
[w]
o |- . - -
(= &
E - - - -
Q. kI [ sor]
©
a1 55 392.1
=
V] 3
=
©
<L
m SISTARTDATE  1/24f2010
U § CONTRACTOR: Tri-State Drilling, LLC TEST BORING RECORD
@ | DRILLER: Mark Williams : P 3
:: : 2| Fourvent:  cveas Project: ATB /E-Pond Complex
o | METHOD: HSA Project No: 3143-10-1216
& 1 HOLE DIA: 3% D .
S { HAMMER: Automatic Checked By: % Boring No.: B-8T
g LOGGED BY: Nick Jones
w | PREPARED BY:  Sarah Sheillay g
5 | Remarks: ZMACTEC
=
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D SAMPLES o Bl T
L £ -3 S|
E DESCRIPTION £ ) 2] R [NCOUNT| o &| = < Egg 3 ¢l REMARKS
[ e 3. = Pl ] Eue -
a {EB 5 %_E IE E o 2 % ‘%ﬁ E E g%:; %‘g Note: No irformaticn o
£E | & B c SEls| o ES &| e borings should be
o | Smemsmmmera | 8| w |32 B0 35 0 I e
. gl o 6 | & the entire cartent of the
B (D) —4;’8)1 @ |(in)| % REC o oo main decument
i FIRM to STHFF, Brown, silty, lean CLAY (CL), with debris o ‘ 551 1g| 334 SURFACE COVER:
T (coal, rock, stc), moist; FILL .',:,: B 1 (N=7) |138 GRASS AND
B . K XXKA R STRAW
L KL 1
i i ooy 1 882 le 357
E K& 1
L o (KA -
edetelel
o 1T "“.‘0 uf
- H STIFF, Brown and gray, lean CLAY (CL), moist; FILL - - X ] 376
55-3 8l (N=13) | 190
— 10 L 468.1 ] (N=13) |19
i T STIFE, Brown, sandy, lean CLAY {CL), moist, FILL™ T
i J | i 2.56
S5-4 [ 2
- 15 — | 453.1—| (N=11) | 154
L - L - "
[ ] i 1% R~ 16.5|27 |15
i 4 | J
h — 20 —458.1—
o | | evsrie o meronv o mive e 1855 (" o] GO
z — 25 4 moist FLL ' ' —453.1— (N=21} |52.4
: 1. G i i 1 5.dd BORING CAVED IN
FIRM, Light gray, sandy, silty, lean GLAY (CL}) with ASH 1 556 X 8 (N=8) |373 AT A DEPTH OF
u - 30 | (COW), moist: FLL 4481} : 28.0 FEET UPON
! 4 R J COMPLETION OF
i | i DRILLING
o SOFT, Gray, silty, lean CLAY {CL), with wood debris, moist;
- 4 FILL - .
K 4 L 4 2-2-2
- 18
n 2l s a7 DA %% [see
N SOFT to VERY SOFT, Gray, sandy, ASH {CCW), wet; FILL '
g1 i L A
i F -
al i L 4
ab . L - 1-2-2
w s8-8 le <
> £} 40 L 438.1 (N=4) |47.7
=i I -
E | . - -
w - - — -
-
[ o -1 L -] ~ 10 -()-|
gl a5 Il R XI (N=0) (530
S $5-9, §5-10 AND
of T - T 55-11 SAMPLES
m et - - . PENERATED
it i L. J UNDER WEIGHT
! . 2 {5810 XI 0-00 OF HAMMER
S s0 T " (N=0) |513
[m)
gl J i 4
al ] B i
of . P B
© 8511 18 v
Sk 55 4231 (N=0) 365
o
LI (CONTINUED ON FOLLOWING FIGURE)
b Page 1 of 2
i
<
m 2] START DATE:  1/25/2010
= CONTRACTOR: Tri-Stat«_a !Driiling, LLC TEST BORING RECORD
: 3 Eglllj_lﬁd%NT‘ (I\garlé \Af\r5||||ams Project; ATB / E-Pond Complex
3 S )
a | METHOD: HeA Project No:  3143-10-1216
% | HOLE DIA: WD . . B-8S
& | HAMMER: Autornatic Checked By: Boring No.: B~
8 LOGGED BY: Nick Jones
i | PREPARED BY: Sarah Sheilley 2
ke 4 MACTEC
=
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D SAMPLES o]l ) 2
: DESCRIPTION L | E aTrvoonnT| o8| 2 &(388 52 REMARKS
= [= o A L::: = = = M 30
T G E %_g £ CE: o 2 o ‘E% E E I'EES_' D Nate: No information on
H 5 b EE (2 B ER|2E{T|ol| 885 58| theboringsshouidbe
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL | &5 |2 Ol = S o |S8| 5|45 | 557 | B usedwihoutconsidering
(ft) OF SYMBOLS AND ABBREVIATIONS BELOW. D {f wz BV RAD ClEIS|70%|5™| theentreconntofine
| =5 4931 m|(in.)] % REC o = fmain document
[ SOFT to VERY SOFT, Gray, sandy, ASH (CCW), wet; FILL :
| _ _ _ 5.7-9
FIRM, Brown, light brown, fine to medium grained, poorfy §8-12 8l (N=16) | B2
— 60 | graded SAND (SP), trace fines, moist: ALLUVIUM :
i T VERY FIRM, Erown, light brown, poorly graded SAND (SP),
i 1 trace fines, moist; ALLUVIUM
5 - 5-9-12
R SSABIAR| (N=21) | 48
BORING TERMINATED AT 65.0 FEET BORING DRY
K § - - UPON
- . - - COMPLETICN OF
| J L N DRILLING
L 70 | — 408.1
h L. 75 | —403.1—
z — 80 — 398.1—
u | a5 | — 303.1—
- L 3
n Sk 80 — 388.1—
] 8 N L i
o~
L -
[c] 8 | L i
sl i L i
W
> £l o5 — 3831
o = - -
| 2
wp . - -
]
LITR .
w L ]
-
1S i L i
U 2 100 - 378.1 —
a |- - - -
[&]
iy _ L i
(a4 ¢
< L - - .
=
<H™ ]
@ |- 105 - 373.1
=]
ol - L i
=]
2L i i N
L~ &
m [ = I _
(W S [ ear ]
@
s 110 368.1
=]
WIE:
®
)] &
Z | STARTDATE: /2572010
w | CONTRACTOR:  Tri-State Drilling, LLC TEST BORING RECORD
: % | DRILLER: Mark Williams A i
g EQUIPMENT:  CME 45 Project: ATB / E-Pond Complex
& | METHOD: HSA Project No:  3143-10-1216
% | HOLE DIA: 3%" D .
5 | HAMMER: Automatic Checked By: Bormg No.: B-8S
3 LOGGED BY: Nick Jones
w PREPARED BY: Sarah Sheilley ﬁ‘
e #MACTEC
=
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D SAMPLES g ety ¥
: DESCRIPTION L| E TR oo o | 2| 5| 388 £e| REMARKS
. . |5T|E|ElSsbfu|nt
T (E; 5 Z2s 2 E L 5o ‘?j S % E %EE LD Note: Mo information gnt
H SEEK EE (2|32 & B|2¢E|ale 885 |58 e borings should be
EY SYMBOL SHEET FOR EXPLANATION N MSL T3 EEEL =233 |% 5849 0§ used without considering
{f OF SYMBOLS AND ABBREVIATIONS BELOWY. D wm | 2z alamy % els 5|=Cg |9 thoenis conlon o o
| . o — main document.
0 Densely Graded Aggregate (DGA), very maist; FILL 4578 55-1 45| 17-30-41 SURFACE COVER:
B — - 1 (N=71) |122 DGA
B 1 DENSE, Brown and gray, fine to coarse grained, claysy B T
- -4 SAND (SC), and ASH (CCW), wilh irace gravel, moist; FILL o E
i ] = 1 552 le 7-14-17 HIGHER M-VALUES
- 5 ] 4528 -] (N=31) | 81 IN $5-1 AND §8-2
| ’ 1 MAY BE DUETO
i STIFF, Gray, silty, lean CLAY (CL}, moist; ALLUVIUM TOIEZEESEEI\IISE
. i /_ i SPLIT SPOONS
| . - - 4-5-9
853 le £
L 4o %_ 447 5] (N=14) | 207
i 4 / L 4 5-5-B
55-4 18 I
— 15 — — 442,86 (N=13) 124.0
- 7 - 1 UD-1 24
i LOOSE, Orange brown and gray, fine grained, clayoy SAND
- 7 (8C), very moist; ALLUVIUM -
h oo 885 B N=7) [193
m L ] 4-4-8
- 25 556 XI” (N=10) |25.
FIRM to LOOSE, Tan, very fine to fine grained, poorly
- 7 graded SAND (SP), moist; ALLUVIUM
= N
‘ ] | 4 SST X8| (N=10) | 37
- - 4-4-7
n 2| 35 SS8AXR ) (N=11) | 49
X}
aF - upD-2 16
i R i
[m)
sl 4 354
> T S5-9 8 Neg) | 47
3
[N B -
= -
E FIRM, Tan, fine to coarse grained, pocrly graded SAND
ar 1 (SP), with pebbles, moist; ALLUVIUM G
: al ; . le 2-69 BORING CAVED IN
=] I (N=15) | 4.1 AT ADEPTH OF
kS 43.5 FEET UPON
ar T COMPLETION OF
“ Bt - DRILLING
é . -
| . 5-6-8
< oy I §s-1 ZI‘B (N=14) | 49
o BORING TERMINATED AT 50.0 FEET BORING DRY
% | . - ] UPON
&l . S . COMPLETION OF
ot - L 4 DRILLING
g
w
) S 402.8
=)
(18] ¢
=
7] 2
=| START DATE:  1/24/2010
| CONTRACTOR: Tri-Slate Drilling, LLC TEST BORING RECORD
@ [ DRILLER: Shannon Snow [ _
:: : e EQUIPMENT:  OMESE Project: ATB [ E-Pond Complex
g | METHOD: HSA Project No:  3143-10-1216
E HOLE DIA.: 3% D .
S | HAMMER: Automatic Checked By: Boring No.: B-QC
3 LOGGED BY: Vandana Muddu
w | PREPARED BY:  Sarah Sheilley ﬁ/
b | e Z/MACTEC
=
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_.p‘? Project: Cane Run Station - ATB/E-Pond Crest Borings
Project No.:  3143-10-1216

Prepared By: ALB Date: 01/26/10
Checked By: NRJ Date: 02/16/10
-
L Statistical Analysis of Standard Penetration Test (SPT) Resistances (N-values)
L Statistical Analysis
> Depth . St
(feet) | B-1C | B-2C | B-3C |B-3.5C| B-4C | B-5C | B-6C | B-7C | B-8C | B-9C | Min. | Max. Dev. Var. | Avg.
: 1.5 11 12 8 24 10 13 12 11 8 24 4 23 12
U 3.5 - - - - - - UD - - - - - - -
O 5.0 12 11 13 13 12 12 17 10 17 10 31 6 37 14
7.0 - UD - - - - - UD - - - - - -
a 10.0 11 15 9 8 19 3 10 12
120 | UD - - - - - -
L 15.0 6 16 3 12 [ 10
} 17.0 - - - - -
20.0 7 16 2 7 11
- 22.0 - - - - -
: 25.0 7 17 2 6 10
U 27.0 - - - - -
m 30.0 7 12 1 2 9
32.0 - - - - -
q 35.0 5 13 2 6 8
37.0 - - - - -
q 40.0 8 14 1 3 10
m 42.0 - - - - -
45.0 4 15 3 11 10
. 47.0 - - - - -
m 50.0 6 18 3 14 11
: CL (Fill) Note(s): *Indicates bottom depth of sample. | 4 31 3 13 11
Version 12152001 SPT N-Values.xls: Main Pond - Crest Borings
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Project: Cane Run Station - ATB/E-Pond Toe Borings

Project No.: 3143-10-1216
Prepared By: ALB Date: 01/28/10

h Checked By: NRJ Date: 02/16/10
E Statistical Analysis of Standard Penetration Test (SPT) Resistances (N-values)
z Statistical Analysis

Depth* Std.
: (feet) | B-1T | B-2T | B-3T | B-3.5T| B-4T | B-5T | B-6T | B-7T | B-8T | Min. | Max. Dev. Var. | Avg.
(@ ] 5 : : : 5 7 7 i i i 5 7 1 1 6
o 2.5 9 10 9 - - - 15 8 11 8 15 2 6 10

5.0 9 14 6 13 13 11 9 9 8 6 14 2 7 10
ﬂ 7.0 UD - UD UD - - - - UD - - - - -
10.0 19 16 8 9 12 10 17 14 7 7 19 4 18 12

wd 12.0 UD - UD - - - - - UD - - - - -
> 15.0 11 16 10 14 15 12 12 6 12 6 16 2 8 12
- 7.0 | UD - UD - - - - : - ; ; ; ; ;
: 20.0 6 16 11 10 14 11 11 10 15 6 16 3 9 11
u 22.0 - - - UD - - - - -
m 25.0 6 9 12 12 6 12 8 9

CL (Fill) Note(s): *Indicates bottom depth of sample. 6 19 3 9 11 |
< CL (Alluvium)
€ SC (Alluvium)

SP (Alluvium)
& Ash (CCW)
7))
=

Version 12152001 SPT N-Values.xls: Main Pond - Toe Borings
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Project: Cane Run Station - ATB/E-Pond Stockpile Borings

-/ MA( :TE(: Project No.:  3143-10-1216
Prepared By: ALB Date: 01/28/10

Checked By: NRIJ Date: 02/16/10

Statistical Analysisof Standard Penetration Test (SPT) Resistances

(N-values)
Depth* Statistic:tldAnalysis
(feet) | B-7S | B-8S | Min. | Max. De\;. Var. | Avg.
1.5 6 7 6 7 0 0 6
5.0 3 12 3 12 6 40 7
10.0 4 13 4 13 6 40 8
15.0 13 11 11 13 1 2 12
17.0 - UD - - - - -
h 20.0 5 - 5 5 - - 5
z 25.0 14 21 14 21 4 24 17
Ll ofu | - - | -] - | - | -
2 00| 12 | 8 | s | 2] 2] s | 10
: 35.0 3 4 3 4 0 0 3
u 40.0 3 4 3 4 0 0 3
45.0 7 0 0 7 4 24 3
o 50.0 11 0 0 11 7 60 5
a 52.0 | UD - - - - - -
m 54.0 | UD - - - - - -
> 55.0 - 0 - - - - -
(- 60.0 12 16 12 16 2 8 14
: 65.0 | 27 21 21 27 4 18 24
CL (Fill) 0 27 6 48 9
u SP (Alluvium) Note(s): *Indicates bottom depth of sample.
u Ash (CCW)
<
<
Q.
L
2
=
Version 12152001 SPT N-Values.xls: Main Pond - Stockpile Borings
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SUMMARY OF LABORATORY RESULTS
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Sheet 1 of 7
Adterberg Limits USCS Natural | Unconfined | Unconfined | Uit Weight (pcf) | Maximum Optimum . Rock Core ]
Bonole | Depth | SR I T st [Piastaty| 055 | Coment | g | v | Dy | Wet | Dendiy | Content | ooty | gy | Pt | #2006,
Limit | Limit | Index | ffication (%) {Soll-psf) | (Rock-psi) | Density | Density | (pcf) {%) QD | Resovery
B-1C 0.0 S8 17.8
h B-1C 3.5 SS 22.0
2 B-1C 8.5 ) 20.8
m B-1C 10.0 uD 33 20 13 CL 16.3 111.4 | 1295 2.66
B-1C 13.5 SS 217
z B-1C 18.5 sS 18.8
: i B-1C 235 88 74
HEEEE 285 | sS 8.6
@] 5ic 335 | SS 62
o g B-1C 38.5 55 5.8
% B-1C 435 55 6.7
Q sl BC 485 | ss 8.8
g B-1T 35 858 279
L I 8.5 ss 21.3
> % B-1T 10.0 up 41 19 22 CL 22.0 102.4 | 124.9 273 a7
H B-1T 13.5 88 6.4
- Ké B-1T 18.5 85 8.4
= 0.0 SS 19.0
% B-2C 5.0 up 41 22 19 CL 14.5 1155 | 132.2
E B-2C 15.0 upD 39 21 18 CL 19.9 1054 | 126.4
2 B-2C 23.5 35 12.0
< g B-2C 30.0 up SP 5.6 97.0 | 1025 2
s B-2C 38.5 SS 5.0
[~&[ Boc 435 | S5 4.9
0 5| B-2C 485 | ss sp | 39 4
m % B-2T 3.5 sS 186
1
2| Remarks: Summary of Laboratory Results
% Project: ATB / E-Pond Compiex
% Project No:  3143-10-1216
< Checked By: U&.
5I * SPT/SS = Split-spoon BG = Bulk / bag sample 2
% UD/SH = Undisturbed sample RC = Rock core ﬁMACTEC

Page 41



Sheet 2 of 7
N Sample | Atterberg lLimits USCS rﬁgﬁe légﬁgg;‘;nszd %r;?g:g;d Unit Weight (pcf) Magr;um %ﬂfg Specific Rock Core ;Finer
ehole Depth Type | Liquid | Plastic |Plasticity| G185 | ‘Gontent | Strength | Strength | Dry | Wet | Density | Content | Gravity Percent | ~#200
Limit Limit | Index | fficafion (%) (Soil-psf) | (Rock-psi) | Density | Density | (pcf) (%) ROD | recovery
B-2T 8.5 SS 21.9
|— B-2T 135 SS 15.0
z B-2T 18.5 SS 6.2
B-3C 0.0 SS 15.8
L B-3C 35 SS 16.1
z B-3C 85 SS 23.2
B-3C 15.0 up | 37 | 20 17 | cL | 199 103.9 | 124.6 2.72 83
- §|_B3c 235 | SS 7.7
u S| B3C 28.5 ss 5.9
¢ B-3C 335 SS 5.5
Q £ B-3C 385 SS 5.8
n gl B-3C 435 | SS 59
G| B-3C 485 | SS 4.8
(IW)e[ BT 3.5 S 32.3
> gl B-3T 5.0 up | 32 17 15 | cL | 210 102.6 | 124.2 274
= g B-3T 8.5 ss 22.3
5[ B3t 10.0 uD sc | 199 101.8 | 122.1 2.70 20
o 5T 135 | SS 76
@) | Bat 185 | SS 6.1
“ éﬂ B-4C 0.0 SS 18.9
s| B4c 3.5 SS 16.5
< = B4C 8.5 ss 215
z| B-4C 10.0 up | 40 18 | 22 | cL | 193 106.1 | 126.6 2.69
{ =l B4c 135 | S8 22.0
0 g_ B-4C 18.5 SS 12.6
w % B-4C 23.5 SS 5.8
47
2|  Remarks: Summary of Laboratory Results
3-‘2 Project: ATB / E-Pond Complex
% Project No:  3143-10-1216
< Checked By:
o * SPT/SS = Split-spoon BG = Bulk / bag sample 7
g UD/SH = Undisturbed sample RC = Rock core ﬁ?MACTEC
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Sheet 3 of 7
Atterberg Limits USeS thural Unconfined | Unconfined | Upit Weight (pcf) Maximum Opt_imum ‘ Rack Core ]
Borehole Depth S_.Fmple Liquid | Plastic | Plasticity| Class- I\(/)k)lstt:éI r? Cg{':g{etshs. CSOIn pretshs. Dry Wet DDry‘ I\émsture Tpecific Percent % biner
ype qui astl ification onten eng rength A t ersity ontent | Gravity | rqp #200
Limit Limit Index (%) (Soilpsf) | (Rock-psi) | Density | Density {pef) (%) Recovery
B-4C 25.0 uD SP 7.8 789 | 85.0 265 2
|- B-4C 28.5 SS 55
z B-4C 33.5 SS 6.6
B-4C 38.5 SS 4.3
L B-4C 435 SS 6.6
z B-4C 485 sS 6.0
B-4T 0.0 Ss 17.3
- | B4t 35 | ss 22.1
u ; B-4T 8.5 Ss 19.6
°f BT 13.5 SS 11.8
O ¢l B4T 18.5 Ss 5.4
a 2| BSC 0.0 ss 16.1
u|  B-5C 3.5 SS 17.0
u.| g B-5C 8.5 3S 18.3
> sl BsC 13.5 8s 40 22 18 CL 20.9
E B-5C 15.0 uD 41 21 20 cL 229 97.9 | 120.3 2.69
= :{ g 23.5 $S 13.3
xXIT 5| B-5C 285 | SS 5.2
U 5| B-5C 33.5 Ss 6.1
={ B-5C 385 SS 7.3
u z| B-5C 435 sS 3.4
L IS 450 | UD SP_| 54 983 | 103.6 2.64 5
=| B-5C 48.5 S8 4.1
{ = BsT 0.0 SS 29.9
0 g B-5T 3.5 SS 24.9
w ag B-5T 8.5 SS sC 19.6 29
|2]
2| Remarks: Summary of Laboratory Results
% Project: ATB / E-Pond Complex
= Project No:  3143-10-1216
2 Checked By:
o * SPT/SS = Split-spoon BG = Bulk / bag sample o
g UD/SH = Undisturbed sample RC = Rock core ﬁMACTEC
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Sheet 4 of 7
Borehole Depth S_?_mple ™ dAtter:Ierg ,lelts — gggss l\ll\ll;glrjarle Lé';(ﬁ%mid lég‘ﬁﬁgfgid Unit Weight (pcf) Ma;srr;um (I\)A%?g::rrg Speci_ﬁc Rock Core % Finer
ype iqui astic | Plasticity | =" Content | Strength | Strength Dry Wet Density | Content | Gravity Percent | #200
Limit Limit | Index | ffication (%) {Soil-psf) | (Rock-psi) | Density | Density |  (pef) (%) RAD | Recovery
B-5T 135 SS 9.0
|- B-5T 185 SS 4.8
z B-5T 235 sS 3.9
T B-6C 15 ub | 36 19 17 | CL 15.9 115.2 | 133.6 2.71
B-8C 35 SS 224
z B-6C 85 SS | 34 | 20 | 14 | cL | 179
: | B-6C 135 SS 24.7
sl BeC 18.5 SS 196
; B-6C 25.0 uD SP 6.3 85.8 | 91.2 3
O’ ¢ B6C 33.5 SS 55
k[ _B6C 38.5 SS 47
(a):| Bec 435 | SS 5.0
5|__B6C 485 SS 45
(IR B6T 35 SS 24.9
> § B6T 8.5 ss 19.6
gl B-6T 135 SS 21.9
s 185 | SS 65
: 5| BT 23.5 SS 5.1
(@) 8| _B7C 0.0 SS 17.1
x éﬂ B-7C 5.0 UD | 35 19 16 | CL | 165 113.6 | 132.3
z| B-7C 15.0 UD | 39 22 17 | oL | 2241 102.1 | 124.7
< e 250 | UD SP_| 64 925 | 984 3
=| B-7C 35.0 up SP 46 1135 | 118.8 3
(=g B7C 435 | sS 6.0
0 ;21 B-7C 48.5 SS 5.6
w : B-7S 0.0 SS 13.6
w
2| Remarks: Summary of Laboratory Results
% Project: ATB [/ E-Pond Complex
- ProjectNo:  3143-10-1216
2 Checked By:
9 * SPT/SS = Split-spoon BG = Bulk / bag sample >
g UDYSH = Undisturbed sample RC = Rock core ﬂ, MACTEC
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Sheet 5 of 7
oo | oo | o |2 T usos [ NG, Toemees [ e | U g e TR [ e [ 2002,
ype qui astic | Plasticity | .~ 5% Content | Strength | Strength Dry Wet Density | Content | Gravity Percent | #200
Limit | Limit | Index | Hication (%) (Soilpsf) | (Rock-psi) | Density | Density | _(pef) (%) RAD | Recovery
B-7S 3.5 SS 15.2
|- B-7S 8.5 SS 15.9
z B-7S 13.5 ) 32.2
T B-7S 185 SS 31.3
B-7S 235 SS 24.4
z B-7S 285 | SS 419
B-7S 335 SS 46.8
:‘ § B-7S 38.5 SS 43.0
(@] B7s 435 | SS 96.2
° g B7S 48.5 SS 12.4
| B7S 50.0 up | 22 12 10 | cL | 161 117.2 | 136.0 2.66
ﬂ | B-78 53.5 SS 18.6
5| B7S 585 | SS 6.0
LI HEEEES 635 | SS 4.7
> E B-7T 3.5 SS 23.6
gl B7T 8.5 SS 22.6
- B-7T 13.5 SS 20.4
: § B-7T 185 sS 19.3
(@) BT 235 | SS 7.7
m é B-8C 0.0 SS 15.5
s| B8C 35 SS 11.6
< s[ Bs8C 10.0 up | 22 13 9 cL | 131 123.8 | 140.1
z{ B-8C 20.0 up | 40 21 19 | cL | 206 104.9 | 126.5 2.75
< JEES 285 | S8 195
0 % B-8C 33.5 SS 8.3
w % B-8C 38.5 SS SP 7.1 5
(2]
2| Remarks: Summary of Laboratory Results
% Project: ATB / E-Pond Complex
- |2 Project No:  3143-10-1216
1 Checked By:
EI * SPT/SS = Split-spoon BG = Bulk / bag sampie 7
g UD/SH = Undisturbed sample RC = Rock core ﬁ MACTEC
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Sheet 6 of 7
B Sample Atterberg Limits USCS l\r/;];g::li %2%03:;? Légcrr?ggsesd Unit Weight (pc) Ma)I(Djnr;'.m (I‘?/Ipotii;?tzj:: Specific Rock Core i % Finer
orehole Depth Type | Liquid | Plastic |Plasticity I%ngn Content | Strength Strength Dry Wet Density | Content | Gravity | rgp | Percent | #200
Limit Limit Index {%) (Soil-psf} | (Rock-psi) | Density | Density (pcf) (%) Recovery
B-8C 43.5 SS 10.8
|- B-8C 485 SS 6.6
z B-8S 0.0 SS 136
Wl B-8S 3.5 SS 14.3
B-8S3 8.5 SS 19.0
z B-8S 135 | SS 154
B-8S 15.0 up | 27 15 12 | cL | 165 117.0 | 136.4 2.70
- 5| Bss 235 | 8S 524
(@) o Bss 285 | SS 37.3
G ¢| _B-8S 335 SS 52.6
¥l B-8s 385 SS A7.7
QO HEES 435 | S5 53.0
;] Bes 485 S5 513
(1¥]s| B8s 535 | SS 36.5
> | B-8S 58.5 SS 6.2
el B-8s 63.5 SS 46
L B-8T 1.0 SS 26.2
-+ AT 5.0 uD | 38 | 21 177 | CL | 265 98.9 | 125.1 2,67
OIS 85 | ss 238
“ é B-8T 135 SS 25.1
2| B8T 185 SS 5.4
< § B-8T 20.0 uD sc | 123 120.1 | 134.9 2.68 10
=| B-8T 23.5 SS 6.4
(=] BoC 00 | sS 12.2
0 % B-9C 35 SS 8.1
w g B-9C 85 SS 20.7
2|  Remarks: Summary of Laboratory Results
m’ & Project: ATB / E-Pond Complex
% Project No:  3143-10-1216
g Checked By:
o * SPT/SS = Split-spoon BG = Bulk / bag sample o
% UD/SH = Undisturbed sample RC = Rock core ﬂMACTEC
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Sheet 7 of 7
Atterberg Limits uscs | Natural Unconfined | Unconfined | Unit Weight (pefy | Maximum | Optimum B Rock Core ]
Sample - — Moisture | Compress. | Compress. D Moisture | Specific % Finer
Borehole Depth Type | Liquid | Plastic | Plastity; C12°S | Content | Strength | Strength | Dry | Wet Denalty | Content | Gravity Rap | Percent #200
Limit | Limit | Index | MCAION | (o) (Soil-psf) | (Rock-psi) | Density | Density | __(pcf) (%) Recovery
B-9C 13.5 S8 24.0
|- B-9C 18.5 SS 19.3
z B-9C 23.5 88 254
m B-8C 28.5 38 3.7
B-2C 33.5 58 4.1
z B-9C 385 | SS 4.7
B-8C 435 S8 4.1
§ B-9C 48.5 SS 4.9
Q:
=
]
W
>
i
—
S
U g
(a4
<:
o
=}
Z| Remarks: Summary of Laboratory Results
% Project: ATB / E-Pond Complex
§ Project No:  3143-10-1216
% Checked By:
|
o * SPT/SS = Split-spoon BG = Bulk / bag sample e
i~
< UD/SH = Undisturbed sample ~ RC = Rock core ﬁ IVIACTEC
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GRAIN SIZE DISTRIBUTION TEST RESULTS
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GRAVEL SAND

, SILT CLAY
| fine

COBBLES

coarse | fine coarse| medium

U.5. SIEVE OPENING IN INCHES | U.8. SIEVE NUMBERS I HYDROMETER
g 4 3 2 15 13'-,4 1,231'8 3 ‘ 6 ﬁ'[O 1416 5p 30 4, 50 60 100140200

100 | TTT T T T CUNE NN

a5 : *
o z z A W
85 i k.

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100 ) 10 ) 1 ‘ 0.1 ) 0.1 0.001
GRAIN SIZE IN MILLIMETERS

Symbol Location Depth, Soil Classification USCS | Diges | Do Dy, Do C. C,
feet mm mm mm mm

® B-1T 10.0-12.0 | Brown, lean CLAY CL 4,75

Remarks: GRAIN SIZE DISTRIBUTION
Test Method - ASTM D422 Project: ATB / E-Pond Complex
Project No:  3143-10-1216

ZMACTEC
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MACTEC_GRAIN_SIZE 3143101218 ATB EPOND.GPJ LAW_GIBB.GDT 2/22/10
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COBBLES GRA|VEL SANDI SILT CLAY

coarse fine

fine coarse | medium

U.S. SIEVE OPENING IN INCHES ] U.8. SIEVE NUMBERS | HYDROMETER
6 43 245 tay Y20 3 4 8 104,16 55 30 40 50 55 1004200
100 I : FITE T Bd NN ELIE

95

B
® 1

85

80

75

70

65

60

55

50

——
—
I e

45

40

PERCENT FINER BY WEIGHT

35

; m

10

100 ) ) 10 ) 1 . 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS

Symbol Location Depth, Soil Classification USCS | Dygps Dy Dy Do C, C,
feot mm mm mm mm

¢ B-2C 30.0-32.0 | Brown, poorly graded SAND SP 95 | 033810243 017 | 1.02 | 2.00

Remarks: GRAIN SIZE DISTRIBUTION
Test Method - ASTM D422 Project: ATB / E-Pond Complex
Project No: 3143-10-1216

ZMACTEC
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MACTEC_GRAIN_SIZE 3143101216 ATB EPOND.GPJ LAW_GIBB.GDT 2/22/10
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COBBLES GR}TVEL SAND| SILT CLAY

coarse fine

fine coarse I medium

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS ! HYDROMETER
6 4 3 2 15 1 374 11'2%8 3 4 <) 810 1416 20 30 40 50 80 100140200
100 T : TTTT : *M ] TTrT1 T T
95 ;' : : L SIRE

20

85

80

70

65

60

55

50

45

L]
e

40 ; ; : :
3 ; ; ; : l

30

10

PERCENT FINER BY WEIGHT

100 ' 10 ' 1 ) 0.1 I 0.01 0.001
GRAIN SIZE IN MILLIVETERS

Symbol Location Depth, Soil Classification USCS | Dios | Do | Do | Diow C. C,
feet mm [ mm [ mm | mm

® B-2C 48.5-50 Brown, poorly graded SAND SP 95 | 0376 0.267 } 0.166 } 1.14 | 2.26

Remarks: GRAIN SIZE DISTRIBUTION

Test Method - ASTM D422 Project: ATB / E-Pond Complex

Project No:  3143-1 §-1 216
Checked By:

ZMACTEC
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GRAVEL SAND
COBBLES - - - SILT CLAY
coarse | fine coarse | medium | fine
U.S. SIEVE OPENING IN INCHES | U.5. SIEVE NUMBERS | HYDROMETER

8 4 3 2 15 1 34 1!23‘,3 3 a [ 810 1416 ?_30 40 50 50 100 140200
100 I : PP TR T [ I I
g5 B
90 |
85 : f
I
80 -

75

70

65 : : ; : : b\
60 : : :

-
X
o
m . . .
= : : : : :
> : : : : :
1] 55 ! H : H : \
14 : : : : :
W 50 - : - * :
= ! H : . H
i : : : : : \
= 45 ; > : . :
=z : : : : :
1T}
L 40
['4
w : : : : :
& 35 ; : ; : ;
2 3 5 ; 3 f .

25

20 .\

o ma

-
<
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=
-
O
o
Q
L
>
—
L
O
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5
Q0 H H . H B
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
-
g
m
%t Symbol Location Depth, Soil Classtfication USCS | Dyger | Doy Do Do, C. c,
z fest mm mm mm mm
E ® B-3C 15.0-17.0 | Gray-brown, lean CLAY CL 085 | 0.023 | 0.008 | 0.001 | 2.00 | 16.79
o
5
i
g
<
5| Remarks: GRAIN SIZE DISTRIBUTION
g Test Method - ASTM D422 Project: ATB / E-Pond Complex
] Project No:  3143-10-1216
g Checked By:
A .
i 2
#MACTEC
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COBBLES GR}'3|.VEL SAND

SILT CLAY

coarse

fine coarse| medium | fing

U.S. SIEVE OPENING IN INCHES ] U.S. SIEVE NUMBERS | HYDROMETER

6 %3 245 Tys Mayg 3 4 6 10,16 a_g}_ B0 gg 100449200
100 T NETTFITE TMMETIT 11 (i AN
95 :

" [
- i
o m
s mn
" I

60

PERCENT FINER BY WEIGHT
3
—

15

10

100 ) ) 10 ‘ 1 ' 0.1 . 0.01 0.001
GRAIN SIZE IN MILLIMETERS

Symbol Location Depth, Soil Classification USCS | Dypgs | Dens Dq, Dy C. C,
feet mm mm mm mm

® B-3T 10.0-12.0 | Brown, clayey SAND sC 085 ;0186 | 0.103 | 0.039 | 145 | 4.74

Remarks: GRAIN SIZE DISTRIBUTION
Test Method - ASTM D422 Project:  ATB/E-Pond Complex

Project No:  3143-10-1216

Checked By:

ZMACTEC
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MACTEC_GRAIN_SIZE 3143101216 ATB EPOND,GPJ LAW_GIBB.GDT 2/22/10
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COBBLES GR’TVEL SAND| SILT CLAY

coarse fine

fine coarse | medium

U.5. SIEVE GPENING IN INCHES | U.8. SIEVE NUMBERS | HYDROMETER
& 4 3 2 i5 1 34 11’23’.‘,3 3 & 3 810 1416-¥)_SO 40 50 60 100140200
100 I " TTTE T MITET] T T *THTes T T M7

05

20

85

80

75

70

65

60

—
—
L
[

. [
o il
N 11

15

PERCENT FINER BY WEIGHT

10

100 ) . 10 — 1 ‘ 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS

Symbol Location Depth, Soil Classification USCS | Dy | Dane 2 Do C, C.
feet mm mm | mm mm

® B-4C 256.0-27.0 | Brown, poorly graded SAND SP 2 0.325 | 0.228 | 0.160 | 0.95 | 1.93

Remarks: GRAIN SIZE DISTRIBUTION
Test Method - ASTM D422 Project: ATB / E-Pond Complex
Project No:  3143-10-1216

Checked By:
ZMACTEC
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COBBLES GR?VEL SANLT SILT CLAY

coarse fine

fine coarse | medium

U.S. SIEVE OPENING N INCHES | U.8. SIEVE NUMBERS I HYDROMETER

6 43 245 134 1!2$, 3 4 6 g10,416 5 30 4o 50 5y 100,,,200
100 | : FPTE | Radan 2 LT TR

95

90

85

80

75

70

80

|

1

i 1
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55

50

45
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15

PERCENT FINER BY WEIGHT

10

100 ) . 10 ' 1 . Q.1 ' 0.01 0.001
GRAIN SIZE IN MILLIMETERS

Symbol Location Depth, Soll Classification USCS | Dyps | Do | Dans | Dyar c
feet mm mm mm mm

L 8-5C 45.0-47.0 | Orange-brown, poorly graded SAND Sk 9.5 (0329 | 0.221 | G182 | 0.7 | 2.1

Remarks: GRAIN SIZE DISTRIBUTION
Test Method - ASTM D422 Project; ATB / E-Pond Complex

Project No:  3143-10-1216

Checked By: .
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GRAVEL SAND
COBBLES - , . SILT CLAY
coarse | fine coarse | medium | fine
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS [ HYDROMETER

6 * 3 245 Ty V2 3 4 6 104,16 3_30 40 50 gy 100444200
100 T HTT T ITE TR Frn e (T[T
95 :
90

75

70

. n

50

© ; z z 1N
© z z z ;

35

PERCENT FINER BY WEIGHT

30

25

20

18

100 10 1 0.1 0.01 0.001
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GRAIN SIZE IN MILLIMETERS
.
a
23]
%{ Symbol Location Depth, Soil Classification USCS | Do | DPgor Dyy Do C, C,
z feet mm | mm | mm { mm
z [ B-5T 8.5-10.0 Dark brown, clayey SAND sC 085 | 022810086 | 0.031 | 1.06 | 7.42
g
r4
o
i
m
b
5| Remarks: GRAIN SIZE DISTRIBUTION
|  TestMethod - ASTM D422 Project: ATB / E-Pond Complex
2 Project No:  3143-10-1216
gl Checked By:
o £
ZMACTEC
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GRAVEL SAND

coarse | fine coarse| medium | fine

COBBLES

SILT CLAY

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER

6 43 245 1ay U2y 3 é 6 10 1418 55 30 45 50 g 10047200
100 CHETTITTEE T T T T

95

90

75

70

, L
. H
o n
- N
o in

PERCENT FINER BY WEIGHT

35

30

s |
o mi
, nl
o 1
5 1 1a

100 ) - 10 . 1 ) 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS

Symbol Location Depth, Soil Classification USCS | Dygor | Den | Do | Din C. C,
feet mm mm mm mm

o B-6C 25.0-27.0 | Brown, poorly graded SAND sp 475 [ 0.261 | 0.192 | 0.157 | 090 | 1.67

AW_GIBB.GDT 2/22/10

—

Remarks: GRAIN SIZE DISTRIBUTION
Test Method - ASTM D422 Project: ATB / E-Pond Complex
Project No:  3143-10-1216
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COBBLES GW'\VEL SAND| SILT CLAY

coarse fine

fine coarse | medium

U.8. SIEVE OPENING IN INCHES | U.8. SHEVE NUMBERS [ HYDROMETER
50 gg 10045200
i | T T

6 * 3 215 Vo3 M35 3 4 6 81014163_30
100 T TT T T E T e T oeT?

95 . . H :
85 : § ? :

80

:‘ é é i
75 L
L

70

65

60

s s z é\
Hi
; |l
11

50

45

30

PERCENT FINER BY WEIGHT

25

20

10 \

100 ‘ ‘ 10 ) 1 ' 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS

Symbol Location Depth, Soil Classification USCS | Diges | D Dy, D, C, C,
feet mm mm mm mm

® B-7C 25.0-27.0 | Brown, peorly graded SAND SP 2 0.254 [ 0.189 | 0.155 | 0.91 | 1.64

Remarks: GRAIN SIZE DISTRIBUTION
Test Method - ASTM D422 Project: ATB / E-Pond Complex

Project No:  3143-10-1216

Checked By: __
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GRAVEL SAND
COBBLES - . SILT CLAY
coarse | fine coarse | medium | fine
U.S. SIEVE OPENING IN INCHES ] U.8. SIEVE NUMBERS | HYDROMETER
4 2 i V2o 3 4 8 10,168 5 30 o 50 o 100,200
[ 3 15 Tam Vegp 9 4 8y 14 an ™ en W40
100 | : FETE TR T "?\ g (1] 1 O[T
95 '
90
85
80 l
75 \
0 \
= 65
I : H M : H
o H : N : \ :
i 60 : : : : :
g H H . . \
b= % 5 s
14 :
i 50 :
z = : : : : :
S H : . : .
45 T - : T :
(e = s : : : :
8 40 :
z i : : : : \ :
I | H M H 4 :
2 3 : : : : \ :
-] 0 H e
O " A
o " e
(o 19 z z z z
m 10 : § : : :
S s HH A
0 : : 5 z b
= 100 10 1 0.1 0.01 0.001
: GRAIN SIZE IN MILLIVETERS
4 !
5
<R
5 Symbol Location Depth, Soil Classification USCS | Dy | De Do, Dl C, C,
|
% feet mm mm mm mm
{ 2 ® B-7C 35.0-37.0 | Brown, poorly graded SAND SP 2 03310232 (0164 | 0.99 | 2.02
7}
O. .
2
LLJ
fad]
=
: 5| Remarks: GRAIN SIZE DISTRIBUTION
g Test Method - ASTM D422 Project: ATB / E-Pond Complex
A Project No:  3143-10-1216
& Checked By: _ SR%
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ZMACTEC
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GRAVEL SAND
COBBLES - - - SILT CLAY
coarse | fine coarse l medium i fine
U.5. SIEVE OPENING IN INCHES | U.8. SIEVE NUMBERS | HYDROMETER
6 4 3 2 15 1 a4 11'2# 3 6 10 1416 20 30 40 50 &0 100140200
100 [ | : 1.‘\ : [ I
05 "
90 : : : \ :
85 : : : : \ i
80 ; : : § :
75 : : : : :
7 'Q
L 65 : :
= : : H : :
5 _ . . 1) :
iy 60 : : : : :
5 5 : z { 1 5
h & 55 : : : § \ :
4 : : : : :
I 50 - - - + :
Z : M : : \ :
z T8 : : : : :
= 45 - A : - >
moos Tl T 10
[H] :
0 40 :
4 H
= It =
& 35 ;
O 2 amii
o 20 \
(o] 1 z
w ° |
5 \ﬁ
O M N M N E
H 100 10 1 0.1 0.01 0.001
: GRAIN SIZE IN MILLIMETERS
<R
%l Symbol Location Depth, Soil Classification USCS| Dy | Daw | Daae | Do C. C,
% feet mm mm mm mm
{ z ® B-8C 38.5-40.0 | Braown, poorly graded SAND SP 9.5 0.261 | 0.187 | 0.15 0.90 1.74
Q
Q. .
LLI
[
°
: g| Remarks: GRAIN SIZE DISTRIBUTION
y|  TestMethod - ASTM D422 Project: ATB / E-Pond Complex
2! Project No:  3143-10-1216
gl Checked By:
Q N
b 2
#MACTEC
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COBBLES GR}TVEL SAND| SILT CLAY

coarse fine

fine coarse | medium

U.8. SIEVE OPENING IN INCHES | U.8. 8IEVE NUMBERS | HYDROMETER

5 4 3 21.5 13!4 1"23/8 3 4 6 B1()141(:1_*_30 40 5060 100140200
100 T = TTTF TWTEITT 1] i :
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PERCENT FINER BY WEIGHT

35
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25 : : : \
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100 10 1 01 0.01 0.001

GRAIN SIZE IN MILLIMETERS

Symbol Logation Depth, Soil Classification USCS | Dyqy Doy Dy D, C, C.
feet mm [ mm [ mm | mm

¢ B-8T 20.0-22.0 | Brown, clayey SAND SC 118 [ 0266 | 0.18 | 0.078 1 162 | 3.26

Remarks: GRAIN SIZE DISTRIBUTION
Test Method - ASTM D422 Project: ATB/ E-Pond Complex

Project No:  3143-10-1216
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MACTEC_ATTERBERG_LIMITS 3143101216 ATB EPOND.GPJ MACTEC DATABASE TEMPLATE 01.GDT 2/22/10
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0 10 20 30 40 50 60 70 80 90 100 110
LiQUID LIMIT
Natural
Symhol Location Depth, LL | PL { Pl | Moisture | LI Uscs Soil Classification
feet Content, %
L B-1C 10.0-12.0 | 33 | 20 | 13 16.3 -0.3 CL Grayish brown, lean CLAY
Remarks:

Test Method - ASTM D4318

LL=Liquid Limit; PL= Plastic Limit; PI=Plaslicity Index; LI=Liquidity Index

ATTERBERG LIMITS RESULTS

Project: ATB /E-Pond Complex
Project No:  3143-10-1216
Checked By:

ZMACTEC
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MACTEC_ATTERBERG_LIMITS 3143101216 ATB EPOND.GPJ MACTEC DATABASE TEMPLATE 01.GDT 2/2210
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0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
Natural
Symbol Location Depth, LL { PL | PI | Moisture | LI USCS Soil Classification
feet Content, %
® B-1T 100-12.0 | 41 | 18 | 22 220 0.1 CcL Brown, lean CLAY
Remarks: ATTERBERG LIMITS RESULTS
Test Method - ASTM D4318 Project: ATB / E-Pond Complex
Project No:  3143-10-1216
Checked By:
2]
Lt =Liquid Limit; PL= Plastic Limit; Pl=Plasticity Index; LI=Liquidity Index ﬂ MACTEC

Page 64



60 L
e\
cy @ & 4 X
N4 B
50 0/ P
v /
40 / /
] ’ /
[=]
Z / /
% 30 ,/ L
= /| /
<
o W
20 / '/
I /
10 5
'/ /
CL-ML i
- , @ | @
0 2
z 0 10 20 30 40 50 60 70 80 90 100 110
m LIQUID LiMIT
LIS
]
> ) Naturai
H = Symbol Location Depth, LL [ PL | P | Maisture | LI uUscs Soil Classification
é fest Content, %
: ,@ ® B-2C 5.0-7.0 a1 | 22 | 19 14.5 -0.4 CL Dark gray, lean CLAY
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: E| Remarks: ATTERBERG LIMITS RESULTS
o Test Method - ASTM D4318 Project; ATB / E-Pond Complex
2 ProjectNo:  3143-10-1216
£ Checked By:
|
(&)
[ v/
% LL=Liquid Limit, PL= Plastic Limit; PI=Plasticity Index; LI=Liguidity Index ﬁ MACTEC
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é feet Content, %
: ﬁ ® 8-2C 15.0-17.0 | 39 | 21 18 19.9 -0.1 CL Brown, lean CLAY
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: 5| Remarks: ATTERBERG LIMITS RESULTS
o Test Method - ASTM D4318 Project: ATB/ E-Pond Complex
B Project No:  3143-10-1216
1T}
E’ Checked By: Z
o E
w
(é LL=Liquid Limit; PL= Plastic Limit; Pl=Plasticity Index; LI=Liquidity Index gMACTEC
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8]
E:
4
i
8
< 2
@
5]
<{ K
Q
.
[11]
Wi
0]
o0 0
: g| Remarks: ATTERBERG LIMITS RESULTS
o Test Method - ASTM D4318 Project: ATB / E-Pond Complex
% Project No:  3143-10-1216
EI Checked By:
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g LL=Liquid Limit; PL= Plastic Limit; PI=Plastlicity Index; LI=Liquidity index g MACTEC

Page 67



60 P
2 / A
@ | @ | %
/ /
40 / /
x 7
A /] /
= /
% 30 /,‘/ >
%
< /
5 //
/ ®
" /
10 4
r/ /
CL-ML y
- = CARC)
z 0 10 20 30 40 50 60 70 80 20 100 110
m LIQuID LIMIT
Ll -
®
> ) Naturat
H = Symbol Location Depth, LL | PL | Pl | Maisture | LI Uscs Soil Classification
é feet Content, %
: é ] B-3T 5.0-7.0 2|17 | 15 21.0 0.3 CL Brown, lean CLAY
o)
q
i
g
- 4 2
%
[m]
-4
N
ad
Wi
: E| Remarks: ATTERBERG LIMITS RESULTS
g'J Test Method - ASTM D4318 Project; ATB/E-Pond Complex
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MACTEC_ATTERBERG_LIMITS 3143101218 ATE EPOND.GPJ MACTEC DATABASE TEMPLATE 01.GDT 2/22/110
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LIQUID LIMIT
Natural
Symbol Location Depth, LL | PL | PI | Moisture | LI USCS Soil Classification
feet Content, %
] B-4C 10.0-12.0 ¢ 40 | 18 | 22 12.3 0.1 CL Brown, lean CLAY
Remarks:

Test Method - ASTM D4318

Li=Liquid Limif; PL= Plastic Limit; Pl=F{asticity Index; LI=Liquidily Index

ATTERBERG LIMITS RESULTS

Project: ATB / E-Pond Complex
Project No:  3143-10-1216
Checked By:

ZAMACTEC
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MACTEC_ATTERBERG_LIMITS 3143101216 ATB EPCND.GPJ MACTEC DATABASE TEMPLATE 01.GDT 2/22110
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Natural
Symboi Location Depth, LL [ PL | P | Moisture | LI USCSs Soil Classification
fest Content, %
® B-5C 158.017.0 | 411 21 | 20 22.9 0.1 CL Brown, lean CLAY
Remarks:

ATTERBERG LIMITS RESULTS

Test Method - ASTM D4318 Project:

Project No:
Checked By:

ATB / E-Pond Compiex
3143-10-1216

e:\2

LL=Liquid Limit; PL= Plastic Limit; Pl=Plasticity Index; LI=Liquidily Index

ZMACTEC
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: ?ﬂ ® B-7C 15.0-17.0 | 39 | 22 | 17 221 0.0 CL Gray, f=an CLAY
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MAGCTEC_ATTERBERG_LIMITS 3143101216 ATB EPOND.GPJ MACTEC DATABASE TEMPLATE 01.GDT 2/22M10
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Natural
Symbol Location Depth, LL | PL | Pl | Moisture | LI UsSCs Soil Classification
feet Content, %
® B-8S 15.0-17.0 | 27 | 15 | 12 16.5 0.1 CL Medium brown, lean CLAY
Remarks:

Test Method - ASTM D4318

LI=Liquid Limit; FL= Plastic Limit; PI=Plasticity Index; LI=Liguidity Index

ATTERBERG LIMITS RESULTS

Project: ATB / E-Pond Complex
Project No:  3143-10-1216

Checked By: %
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4800 Total Effective [+~
Copsf | 1831 1003 [
¢, deg | 1Lt 224
Tan{d) 0.20 0.41
G 3200/— e
I e I __ -
g ..... _ e e
n I .}/ 425/
§ [ S 2 eV AL AR
B 1600f—r= sty o ~
I Al 07 Y A
// - —/(/’, i _ - '7 . /
Hr—
T /. I
0 1600 3200 4800 6400 8000 9600
Total Normal Stress, psf
I Effective Normal Stress, psf — — —
Wl 15000} Sample No. 1 2 3
| Water Content, % 14.5 19.9 17.3
z 12500 ————— __ | Dry Denstty, pcf 1155 1054 114.0
8 | Saturation, % 84.5 89.7 97.5
: “ - £ | Void Ratio 0.4653 0.5996 0.4782
8 10000 1 Diameter, in. 285 285 285
u ¢ B S B =N Height, in. 553 562 594
2 o Ry D I Water Content, % 171 21.5 16.1
O’ w7800 g 2 | | Dry Density, pef 1156 1066 1174
2 e @ | Saturation, % 100.0 1000 100.0
Q 5 L/ T - | Void Ratio 0.4637 05808 0.4351
2 s000— }/"/" ______ —i . Diameter, in. 2.85 2.84 2.82
m A0 AU S R RO T N B Height, in. 5.53 5.60 5.88
I ”/ F i e L | Strain rate, ind/min, 0.00 0.00 0.00
> 2500 Yo | |Back Pressure, psi 58.00 68.00 68.00
[ [ T TIT] | Cell Pressure, psi 64.90 9580 81.90
ol ] | Fail, Stress, psf 3793 5238 5497
: 0 5 10 15 20| Total Pore Pr., psf 8410 11549 10498
U Axial Strain, % Ult. Stress, psf 3793 7104 9329
Total Pore Pr., psf 8410 9950 7560
‘: o, Failure, psf 4729 7484 6793
Type of Test: O TAILIS,
< CU with Pore Pressures &, Failure, psf 936 2246 1296
Sample Type: UD Client: LG&E
{ Description: Light Brown, lean CLAY (CL)
Project: L.G&FE Cane Run Station
n LL=41 PL=22 Pl= 19
m Specific Gravity=2.71 Location: ATB / E-Pond Complex
Remarks: Sample Number: B-2C Depth: 5.0-7.0 Feet
m’ Proj. No.: 3143-10-1216 Date Sampled:
- TRIAXIAL SHEAR TEST REPORT
MACTEC Engineering and Consulting, Inc.
Figure Louisville, Kentucky
Tested By: Tony Oberhausen ("@%
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o5 6000} - /- 05 6000
o S
o % o 'GSJ
59 3o000f- 59 3000 f -
[~ [
0 0
0% 10% 20% 0% 10% 20%
150005 15000, |
: 12000 oo o e e : 12000~ - - = oo e e e e
| I
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28 9000 5 @ 9000f— i -
aL% @ 0%
Pt~ = 8 == 0
o ¥ )
O @ O @
o= o >
It ©
50 3000 50 soo0f -
[ =
0 0
0% 10% 20% 0% 10% 20%
9000 Peak Strength
Total Effective
a= 1502 psf 927 psf 3 -t B
o= 10.9 deg 20.9 deg -
tan a= 0.19 0.38 -
[T
w
o
o
3000| - e
0
0 6000 9000 12000 15000 18000

Stress Paths: Total

p, psf

Effective — — —

Client: LG&E

Project: LG&E Cane Run Station
Location: ATB / E-Pond Complex
Project No.: 3143-10-1216

Depth: 5.0-7.0 Feet

Figure

Sample Number: B-2C

MACTEC Engineering and Consulting, Inc.

Tested By: Tony Oberhausen
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12000 Total Effective
Copst | . 0 0 | -
(p.deg | 416 360 _
Tan(¢) 0.89 0.73 -
e e &
= I S
@ B S N O R S / . o B
&» I
7
5 PN o s s R _//‘/,‘/'/ S
- ._.._)V/J'/ / .__{ '_'_]__\f'f\'\ \\\ (R 1 A S A S N A N A W O 0 SO
0 %000 8000 12000 16000 20000 24000
Total Normal Stress, psf
I Effective Normal Stress, psf — — —
m 30000 i i Sample No. 1 2 3
[ S NSO S O W Water Content, % 7.7 7.3 8.1
z 25000 117 | _ | Dry Density, pcf 83.6 83.8 83.2
St | .8 | Saturation, % 20,7 19.9 21.3
:. o et e | £ | Void Ratio 0.9785 0.9744 1.0260
8 20000 Diameter, in. 286 2.86  2.86
u o IR N I S B Height, in. 600 600  6.00
) S el B e L[ 3 -
e » B AN S W R Water Content, % 36.2 352 37.6
O‘ @ 15000 7 + | Dry Density, pcf 84.5 85.5 83.7
S /] 2 | Saturation, % 100.0  100.0 100.0
() 3 B V748 B SIS S 1 | x| Void Ratio 0.9588 0.9341 1.0149
8 10000 —F 1 Diameter, in. 2.85 2.84 2.85
m /, I P Height, in. 5.98 5.96 599
-k T =i | Strain rate, in./min. 0.03 0.03 0.0l
> 000 Z 1 ~i__|2 | Back Pressure, psi 28.00  28.00 48.00
[ [ i rp a1 Cell Prassure, psi 3490 4190 75.80
ol B Fail. Stress, psf 5500 5579 16226
: 0 5 10 15 20 | Total Pore Pr., psf 3326 3629 5314
U Axial Strain, % Ukt. Stress, psf 7291 5611 15368
Total Pore Pr., psf 2290 3571 5573
o g e o o
< CU with Pore Pressures 2 '
Sample Type: Remold Client: LG&E
{ Description: Brown, poorly graded SAND (SP)
n Project: LG&E Cane Run Station
m Specific Gravity= 2.65 Location: ATB / E-Pond Complex
Remarks: Sample Number: B-4C Depth: 25.0-27.0 Feet
m Proj. No.: 3143-10-1216 Date Sampled: 02.02.10
- TRIAXIAL SHEAR TEST REPORT
MACTEC Engineering and Consulting, Inc.
Figure Louisville, Kentucky
Tested By: Tony Oberhausen g@%

Page 84



-
<
LU
=
-
O
o
Q
L
>
—
L
O
[0 4
<
<
a.
LU
2
=

20000 1 | 20000 5
I 18000~ : 16000{ S -
| I
) o
S g 12000 e — - 5 g 12000
2 8% 2 0%
=5 L= g
o a
05 8000/ - © 5 8000 -
c® o @
o (I>J a's
Lifa 8 8
[ [t
0 0
0% 8% 16% 0% 8% 16%
20000 20000 a
: 16000 o art oo imnicen et tetneteaees con oo e e S : 16000 S Y S _
| |
E @
5 0 12000~ 5 o 42000}~ - e -
2 8% 2 8y
5o oo
o w o w
® 5 8000 ® :o: 8000
o m C®
o= as
5 2 Ta
5 4000[f— 5 4000 - o
e =
) ]
0% 8% 18% 0% 8% 16%
15000 Peak Strength
Total Effective
a= -77.05 pst -105.14 psf e —-
o= 33.9deg 30.9 deg
0.67 Q.60
10000
.
0
(o1
o
5000 | - b b -
0
0 5000 10000 15000 20000 25000 30000
p, psf
Stress Paths: Total Effective — — —
Client: LG&E

Project: LG&E Cane Run Station
Location: ATB / E-Pond Complex

Project No.: 3143-10-1216

Depth: 25.0-27.0 Feet

Figure

Sample Number: B-4C

MACTEC Engineering and Consulting, Inc.

Tested By: Tony Oberhausen

Page 85



5100 Total Effective [ J--7 -] N o 2
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Total Normal Stress, psf
I Effective Normal Stress, psf — — —
m 150001 T [ Sample No. 1 2 3
T AR N N ) I S Water Content, % 212 203 13.6
z 12500 — ™ | _ |Dry Densty, pef 1054 1080 1124
_ ca bl i i )| B Saturation, % 96.1 o984 74.2
:. . iyl od el | E [Void Ratio 0.5934 0.5550 0.4942
& 10000 Diameter, in. 2.87 285  2.87
(@) a s L | Height, in 628 577 639
2 i B I B RS Water Content, % 216 192 180
o @ 7500[ T + | Dry Density, pcf 1063 1107 113.2
S i - - @ | Saturation, % 100.0 1000 100.0
n 2 HN N 2o N I S A O | | z | Void Ratio 0.5805 0.5172 0.4837
& 5000 // I R O S S e B s Diameter, in. 286  2.83 287
m RV Z00E O A T 1 R A Height, in. 6.26 5.73 6.38
/ L == T | Strain rate, inumin, 0.00 0.00 0.00
> 200/ 1|1 |Back Pressure, psi 48.00  62.00 73.00
S NS e b et S U T I TS S Cell Pressure, psi 5490 89.80 86.90
=i
of e e il | Fail. Stress, psf 1824 5877 3012
: 0 5 10 5 20 | Total Pore Pr., psf 7142 10498 10469
U Axial Strain, % Ult. Stress, psf 1582 8971 1567
x Total Pore Pr., psf 7128 8554 10973
o, Failure, psf 2588 8311 5057
Type of Test: O Tatre, .
< CU with Pore Pressures o, Failure, psf 763 2434 2045
Sample Type: UD Client: LG&E
{ Description: Brown, silty, lean CLAY (CL)
n Project: LG&E Cane Run Station
L Specific Gravity= 2.69 Location: ATB / E-Pond Complex
m Remarks: Sample Number: B-4C Depth: 10.0-12.0 Feet
Proj. No.: 3143-10-1216 Date Sampled:
- TRIAXIAL SHEAR TEST REPORT
MACTEC Engineering and Consulling, inc.
Figure Louisville, Kentucky
Tested By: Tony Oberhausen 9@%
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Location: ATB / E-Pond Complex Depth: 10.0-12.0 Feet Sample Number: B-4C
Project No.: 3143-10-1216 Figure ____ MACTEC Engineering and Consulting, Inc.

Tested By: Tony Oberhausen

Page 87



4200 Total Effective B ! B St B bbb b i -
T T R 7 T N7 T et Rt Attt e f St £ f et e
| 9, deg .0 6.8

2000

e

\®

L ~

Shear Stress, psf
Y

P N 0 / b N

2800 4200 5600

Total Normal Stress, psf
Effective Normal Stress, psf — — —

15000

B [ O T T O S N A I Water Content, % 11.8 13.1
12500 —— — Dry Density, pcf 1275 1241
Y ISR R S (N S A RD S R A R Saturation, % 99.9 99.7

[nitial

I A T A S T N A A Void Ratio 0.3175 0.3529
10000 ' — i 11 Diameter, in. 2.85 2.85
S N A IO A et 0 N N Height, in. 5.57 5.73
IO TS N S = B D B Water Content, % 11.5 12.5
7500 14 — 2 Dry Density, pcf 1284 125.6
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\
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. , I I Void Ratio 0.3083 0.3373
— / - Diameter, in. 2.84 2.84
IR U S A Height, in. 5.56 5.71
[ L1l i i T T | Strain rate, in/min. 0.00 0.02
250017 7 1727 !Back Pressure, psi 68.00 48.00
! | Cell Pressure, psi 81.90 65.80
Fail. Stress, psf 5591 5448
10 15 20| Total Pore Pr., psf 10094 8309

Axial Strain, % Ult. Stress, psf 10300 2256
Total Pore Pr., psf 7315 7877
o, Failure, psf 7290 6614
o, Failure, psf 1699 1166

Deviator Stress, psf

5000 |—F

Type of Test:
CU with Pore Pressures

Sample Type: UD Client: LG&E
Description: Brown, sandy lean CLAY (CL)

Project: LG&E Cane Run Station
LL=22 PL=13 Pl=9
Specific Gravity= 2.69 Location: ATB / E-Pond Complex

Remarks: Sample Number: B-8C Depth: 10.0-12.0 Feet
Proj. No.: 3143-10-1216 Date Sampled:

TRIAXIAL SHEAR TEST REPORT
MACTEC Engineering and Consulting, Inc.
Figure Louisville, Kentucky
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DIRECT SHEAR TEST RESULTS
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g// M ACT EC[ MACTEC Engineering and Consulting, Tnc.

13425 Eastpoint Centre Drive; Suite 122
Louisville, Kentucky 40223

Direct Shear Test (ASTM D 3080-04)

Date Tested: 2/17/10 Lab No.:
Project: ATB/ E-Pond

g: : feet
Sample Description: Brown and gray, lean CLAY
SUMMARY OF TEST RESULTS
Normal Siress, psf 1000 2001 4001
Shear Stress, psf 3,884 4,151 4,764
Initial Moisture Conient, % 17.43% | 17.55% | 18.03%
Initial Dry Density, pcf 110.4 109.5 109.3
Final Moisture Content, % 20.2% 19.9% 19.7%
Cohesion: 3,578 psf
Angle of Internal Friction: 16 °

y=10.2951x+ 35775
5,000 RZ=0.9989
/}
4,000 //
<
g 3,000
2
=
@n
o]
3
2 2,000
73]
1,000
0
< = = = g g
> = S E S
=) = < . =
S = = - v
Normal Stress (psf)

Reviewed By: %
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M t S( ; I I E( : MACTEC Engineering and Consulting, Inc.

13425 Eastpoint Centre Drive; Suite 122

Louisville, Kentucky 40223

Direct Shear Test (ASTM D 3080-04)

Date Tested: 1/27/10 i.ab No.:
Project: ATB/ E-Pond
Project No.:  3143-10-1216.02

oring: " Depth:
Sample Description: Brown, poorly graded, fine to medium SAND (Remolded sample)

SUMMARY OF TEST RESULTS

Normal Stress, psf 989 2001 4028
Shear Stress, psf 936 1,666 3,212
Initial Moisture Content, % 9.24% 8.72% 7.63%
Initial Dry Density, pcf 94.3 94 9 93.4
Final Moisture Content, % 23.2% 23.7% 23.9%
Cohesion: 173 pst
Angle of Internal Friction: 37°
5,000
4,000
y=0.7537x+ 172.73
R =10.9999
=
£ 3,000 A
o
3 /
| =
@ /
St
S
= 2,000 /
wn
1,000 /V
0
o] o] (] o [] <
o] (e} > Lo ] <@
=4 L=2 =3 i=3 =3
— Lo (2a] <r al
Normal Stress (pst)

Reviewed By: (X‘Q}\y
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'MACTEC

Direct Shear Test (ASTM D 3080-04)

MACTEC Engineering and Consulting, Inc.
13425 Eastpoint Centre Drive; Suite 122
Louisville, Kentucky 40223

Date Tested:
Project:
Project No.:
e

2/16/10
ATB/ E-Pond
3143-10-1216

Lab No.:

é'[-i-th: S5t07 feet
Brown, lean CLAY (Remolded Sample)

Boring: B-3T
Sample Description:

SUMMARY OF TEST RESULTS

Normal Stress, psf 1000 2001 4001
Shear Stress, psf 2,065 2,320 2,948
Initial Moisture Content, % 2017% | 19.66% 19.39%
Initial Dry Density, pcf 101.8 106.3 103.9
Final Moisture Content, % 24.0% 22.0% 21.0%
z Cohesion: 1,751 psf
Angle of Internal Friction: 17 ¢
:, 5,000
g 4,000
m y=0.297x+ (7513
o R =1{.9976
> & 3,000
—d @
8 /
.- z
; /
U 2 2,000 e
7}
: 1,000
Ll 0
< < = < = =
< < <o = <
<. < <. < <
7)) 2 5 = 3 2
: ormal Stress (psf)

Reviewed By:
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M ! s ( : I I ’( : MACTEC Engineering and Consulting, Inc.

13425 Eastpoint Centre Drive; Suite 122
Louisville, Kentucky 40223

Direct Shear Test (ASTM D 3080-04)

Date Tested: 2/8/10 Lab No.:
Project: ATB/ E-Pond

Boring: Depth:  15-17  feet

Sample Description: Brown, lean CLAY (Remolded Sample)
SUMMARY OF TEST RESULTS

Normai Stress, psf 999 2001 4026
Shear Stress, psf 2,291 2,708 3,289
Initial Moisture Content, % 21.03% | 22.88% | 22.36%
Initial Dry Density, pcf 100.4 101.0 98.7

Final Moisture Content, % 24.3% 25.7% 26.4%
Cohesion: 2,005 psf

Angle of Tnternal Friction: 18 ¢

5,600

4,000

y =0.3233x + 2005.1
R*=0.9905

/0
3,000

2,000

Shear Stress (psf)

1,000 -

1,000
,000

§5 4,000

o~

o]
<
<
(o]

5,000

I3

ormal Stress (psf)

2

-
<
LU
=
-
O
o
Q
L
>
—
L
O
[0 4
<
<
a.
LU
2
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Reviewed By:
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M z S‘ i I I '( : MACTEC Engineering and Consulting, Inc.

13425 Eastpoint Centre Drive; Suite 122
Louisville, Kentucky 40223

Direct Shear Test (ASTM D 3080-04)

Date Tested: 2/9110 Lab No.:
Projeet: ATB/ E-Pond
roject No.:  3143-10-1216

Boring: : 4S5t047 feet
Sample Description: Brown, poorly graded, fine to medium grained SAND (remolded sample)

SUMMARY OF TEST RESULTS

Normal Stress, psf 999 2001 4026
Shear Stress, psf 912 1,569 3,064
Initial Moisture Content, % 523% 572% 6.58%
Initial Dry Density, pcf 100.2 95.9 97.3
I Final Moisture Content, % 21.7% 21.2% 21.5%
z Cohesion: 179 psf
Angle of Internal Friction; 35°
, 5,000
n 4,000
y=0.7112x+ 179,44
m R =0.9993
[y
> & 3,000 - —
| 2
=
U 22,000 -
m n /
: 1,000 / //
1] 0
o o] = [rome] = [em)
o fa] (o) > o]
=2 S S, S S,
7)) = = S 2 =
: Normal Stress (psf)

Reviewed By: W
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M l s ( : I I f( ; MACTEC Engineering and Consulting, Inc.

13425 Eastpoint Centre Drive; Suite 122

Louisville, Kentucky 40223

Direct Shear Test (ASTM D 3080-04)

Date Tested: 2/9/10 Lab No.:
Project: ATB/ E-Pond
Project No.:  3143-10-1216

5 it S i R
Boring: B-6C Depth: 251027 feet
Sample Description: Brown, poorly graded, fine to medium grained SAND {(Remolded Sample)
SUMMARY OF TEST RESULTS
Normal Stress, psf 999 2001 4026
Shear Stress, psf 795 1,569 2,816
Initial Moisture Content, % 11.18% { 10.63% 10.82%
Initial Dry Density, pcf 85.9 89.3 87.7
Final Moisture Content, % 27 1% 25.9% 24.8%
Cohesion: 181 psf
Angle of Internal Friction: 33 °
5,000
4,000
y = 0.6602x + 180.57
Ly R =0.9966
:’% 3,000 =
2
&
n
= 7
2 2,000
N
1,000 /
0
o <o < = o] o
S S S S >
< < <. < <
— ol (an] <t [t
ormal Stress (psf)

Reviewed By: %}]\j;
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MACTEC

Direct Shear Test (ASTM D 3080-04)

MACTEC Engineering and Consulting, [nc.
13425 Eastpoint Centre Drive; Suite 122
Louisville, Kentucky 40223

Date Tested: 1/25/10
Project: ATB/ E-Pond
3143-10-1216.02
Boring: B-7C Depth:  5t07  feet
Sampie Description: Brown, lean CLAY
SUMMARY OF TEST RESULTS
Normal Stress, psf 999 2001 4026
Shear Stress, psf 3,280 3,611 4,550
Initial Moisture Content, % 17.33% | 16.49% 17.04%
Initial Dry Density, pcf 116.6 113.8 110.1
I Final Moisture Content, % 22.0% 19.7% 18.8%
z Cohesion: 2,816 psf
m Angle of Internal Friction: 23°
, 5,000 y=0.426x+2815.8
R*=0.9941
n 4,000 e
&
> £ 3,000
L ¢
b
.- z
i
8
U 2 2,000
4 |
1,000
Ll 0
< < o] = o [
S = S S S
m S = <, < <
— (o] (<2 -t un
: ormal Stress (pst)
Reviewed By: %%é
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13425 Eastpoint Centre Drive; Suite 122

M ! ' s ( : I I 'I( ;| MACTEC Engineering and Consulting, Inc.

Louisville, Kentucky 40223

Direct Shear Test (ASTM D 3080-04)

Date Tested: 212110 Lab No.:
Project: ATB/ E-Pond
0' 0'? - 3143-10-1216

oring: Depth: 15t0 17 feet
Sample Description: Brown and gray, silty, lean CLAY
SUMMARY OF TEST RESULTS
Normal Siress, psf 999 2001 4026
Shear Stress, psf 1,743 2,074 2,561
Initial Moisture Content, % 22.1% 23.3% 22.5%
Initial Dry Density, pcf 102.3 96.6 98.2
Final Moisture Content, % 251% 26.0% 24.1%
Cohesion: 1,503 psf
Angle of Internal Friction: 15 °
5,000
4,000
o
7 y=0.2661x+ 1502.7
& 3,000 R*=0.9931
ah
g
=
b /
Tt
g ‘/
/
1,000 = -
0
< (=] < ol s ] <
<o o] < <o <
< < = =, <
— o A ~ W
Normal Stress (psf)
Reviewed By: W
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MACTEC

Direct Shear Test (ASTM D 3080-04)

MACTEC Engineering and Consulting, Inc.
[3425 Eastpeint Centre Drive; Suite 122
Louisville, Kentucky 40223

Date Tested: 2/2/10 Lab No.:
Project: ATB/E -Pond
Project No.: ~ 3143-10-1216

-

-Bormg. B-7C - Depth:  25to 7 feet
Sample Description: Brown, poorly graded, fine to medium grained SAND (remolded sample)

SUMMARY OF TEST RESULTS

Normal Stress, psf 999 2001 4026
Shear Stress, psf 871 1,625 2,772
Initial Moisture Content, % 6.6% 8.3% 7.2%
Initial Dry Density, pcf 92.6 91.0 92.1
Final Moisture Content, % 23.1% 24.2% 23.7%
Cohesion: 256 psf
Angle of Internal Friction: 32¢°
5,000
4,000
o y=0.6262x + 256,22
é 3,000 - B R* = 0.9998
H
=
73]
3
$ 2,000 ~
(73} /
1,000 / "
0
o < < < = =
o] = Ll < <o
< =, < < =
— ol (42} < vy
Normal Stress (psf)

Reviewed By: %@
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Mll &( : I l :( : MACTEC Engineering and Consulting, Inc.

13425 Eastpoint Centre Drive; Suite 122
Louisville, Kentucky 40223

Direct Shear Test (ASTM D 3080-04)

Date Tested: 1/29/10 Lab No.:
Project: ATB/ E-Pond
( 3143-09-1216 I -
= Sl
B-7C Depth:
Sample Description: Brown, poorly graded, fine to medium grained SAND (remolded sample)
SUMMARY OF TEST RESULTS
Normal Siress, psf 999 2001 4026
Shear Sfress, psf 1,030 2,074 3,729
Initial Moisture Content, % 6.87% 6.65% 6.87%
Initial Dry Density, pcf 111.8 110.9 112.0
I Final Moisture Content, % 22.7% 23.0% 22.6%
z Cohesion: 214 psf
Angle of Internal Friction: 41 °
, 5,000
o y=0.8808x+ 214,39
4 000 . R*= (L9961
[y
> 2 3,000 -
— 7
.- z
5
U < 2,000 >
4 |
1,000 /
Ll 0
o < < < = <
< o] o ] <
m <, = < < <,
— (o] [aa| h s
: Normal Stress (psf)

Reviewed By:

i
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M Z S( : l | ' ‘( : MACTEC Engineering and Consulting, Inc.

13425 Eastpoint Centre Drive; Suite 122
Louisville, Kentucky 40223

Direct Shear Test (ASTM D 3080-04)

Date Tested: 2/3/10 Lab No.:
Project: ATB/ E-Pond
oject No 3143-10-1216

Reviewed By:

: - - .
Boring: B-8T Depth:  S5to7  feet
Sample Description: Brown and Gray, lean CLAY
SUMMARY OF TEST RESULTS
Normal Stress, psf 999 2001 4026
Shear Stress, psf 1,065 1,429 2,323
Initial Moisture Content, % 2645% | 27.95% | 25.26%
Initial Dry Density, pof 98.1 96.7 98.0
I Final Moisture Content, % 28.4% 29.9% 25.1%
z Cohesion: 623 psf
m Angle of Internal Friction: 23 °
= 5,000
n 4,000
Ly
} 2 3,000
hrd y = 0.4196x + 622.94
- % R:=(.9979
.- %
Sy
(@) S 2,000 /
e |
E -
1,000 _—
Ll 0
< o] (=] < < <
< o Lol [ ] <o
7)) : : = : :
- [aN] [an] =t n
: Normal Stress {psf)
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13425 Eastpoint Centre Drive; Suite 122
Louisville, Kentucky 40223

M t s ( : I I ;( :! MACTEC Engineering and Consulting, Inc.

Direct Shear Test (ASTM D 3080-04)

Date Tested: 2/3/10 Lab No.:
Project: ATB/ E-Pond
Project No.:

3143-10-1216

27 feet

Boring: B-§T Depth: 20
Sample Description: Brown, poorly graded, fine fo medium grained SAND (remolded sample)
SUMMARY OF TEST RESULTS
Normal Stress, psf 999 2001 4026
Shear Stress, psf 1,150 1,895 3,626
Initial Moisture Content, % 0.92% 9.61% 13.03%
Initial Dry Density, pcf 121.0 121.7 119.7
I Final Moisture Content, % 19.0% 20.4% 19.6%
z Cohesion: 295 psf
m Angle of Internal Friction: 39 °
= 5,000
o y=0.8233x + 295,28
n 4,000 R* = 0.9989
>
> g 3,000 /
o, 3,
— Fl -
&
aln %
Tt
(@ ) S 2,000
(s 4 ; ]
{ 1,000 A

0
< o o L] < o
< < =2 [o) Q
< < <, < <
— ol 2] =T v
Normal Stress (psf)
Reviewed By: Qﬁé&
rad
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M t ! ( : I I f( : MACTEC Engineering and Consulting, Inc.

13425 Eastpoint Centre Drive; Suite 122
Louisville, Kentucky 40223

Direct Shear Test (ASTM D 3080-04)

Date Tested: 2/3/10 Lab No.:
Project: ATB/ E-Pond
Project No.:  3143-10-1216

Boring: B-8S epth:

15t0 17 feet
Sample Description: Brown, sandy CLAY with gravel
SUMMARY OF TEST RESULTS
Normal Stress, psf 999 2001 4026
Shear Stress, psf 1,784 2,388 3,828
initial Moisture Content, % 17.62% | 18.07% | 18.46%
tnitial Dry Density, pcf 114.1 114.6 111.5
I Final Meisture Content, % 21.3% 20.1% 19.3%
z Cohesion: 1,072 psf
m Angle of Internal Friction: 34°
- | 5,000
o y=0.6807x+ 1072.3
R*=0.9985
0 4,000 ~
e
> & 3,000
- 2
b=
.- 4
B
(@) S 2,000
“ 73 / /
1,000
Ll 0
< [ o) <o [ate] =
< < o] < <
(7] S S S < =
— ™~ N <t u
: Normal Stress (psf)

Reviewed By: W
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SUMMARY OF SLOPE STABILITY RESULTS
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// Project: Cane Run Station

ﬁ/ MACTEC Project No.:  3143-10-1216
Prepared By: ALB Date: 2/22/2010
Checked By: CRV Date: 2/22/2010

Results of Slope Stability Analyses - ATB / E-Pond Complex

. Long-Term Steady State | Maximum Surcharge Pool . 5 a
Critical Upstream | Downstream = ; A ; Rapid Drawdown Seismic
Section | Slope (H-V) | Slope (H:V) (Pool Elevation 456.5") (Crest Elevation)
ec .
P , Target FOS* FOS Target FOS* FOS Target FOS* FOS Target FOS* FOS
1 14:1.0 : 15 20 14 2.1 12 13 1.0 17
Upstream
: - 3.1:1.0 1.5 6.0 14 6.0 12 6.0 1.0 50
Downstream
2]
- 1.5:1.0 - 1.5 23 1.4 12 1.9 1.0 1.9
Upstream
2
B - 24:10 1.5 45 14 1.2 45 1.0 39
Downstream
- 19:10 - 15 53 14 1.2 39 1.0 26
I Upstream
° - 27:10 15 30 14 12 3.0 10 26
z Downstream
= 16:10 - 15 43 14 12 44 1.0 238
m Upstream
> . 53:10 15 50 14 12 50 1.0 39
E Downstream
,4 1.3:1.0 - 15 24 14 26 1.2 1.5 1.0 2.1
: Upstream
4 - 29:1.0 15 46 14 4.6 1:2 46 1.0 39
Downstream
U 2 1.8:1.0 - 15 35 14 1.2 3.0 1.0 26
o Upstream
2 - 29:10 15 46 14 12 3.9 1.0 46
n Downstream
& 1.7:1.0 - 15 48 14 1.2 4.1 1.0 =
Upstream
m 6 : 32:10 15 46 14 12 46 10 39
Downstream
7
} - 2910 15 38 14 12 38 1.0 32
Downstream
" Target Factor of Safety References: Design Criteria for Dams & Associated Structures (401 KAR 4:030, KAR 4:040)
I USACE EM 1110-2-1902: Slope Stability
P:\2010 Projects\Louisville Projecis\3143-10-1216 - Cane Run Ash Pond - Louisville, KY - GEQ & Slope Stability\5.0 Project Management\5. 5 Calculations and Analysis\Summary of Slope Stability Results. xis 2/22/2010
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Cane Run Station: Section 1, Upstream, Steady-State
C\STEDWINCANERU~1\STWPSTREAMY _SSPL2 Run By: MACTEC albrenneman  2/419/2010 2:53PM

560 7 T T T

# FS Soil Soil  Total Saturated Cohesion Friction Piez.

a2.04 Desc. Type Unit\Wt. UntwWt, Intercept Angle Surface

b 2.04 No. (pcf)  (pcf) (psf)  (deg)  No.

c 204 cLstiff 1 1320 1370 7500 220 Wi

d 206l cL.Fim 2 1250 1300 3750 160 Wi

e 2068(l sc.Fiem 3 1300 1350 00 320 Wi

f 206)| sploose 4 910 960 00 340 Wi

9208 "cowy 5 900 950 00 300 Wi

h 2.06

i 206
520 - o
480 -

40

| | | 1
0 40 80 120 160 200

400

STABL6H FSmin=2.04

STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 1. Upstream, Maximum Surcharge Pool
CASTEDWINACANERU~1\S1\UPSTREAM\_FLOOD.PL2 Run By: MACTEC albrenneman 2/19/2010 254PM

560 1 | | I
# FS Soil Soil Total Saturated Cohesion Friction Piez.
2 2.07|| Desc. Type Untwt. Unit\W. Intercept Angle Surface
L No. (pcf)  (pef)  (psf) (deg) No.
c 209} cL-stift 1 1320 1370 7500 220 Wi
d 209l cLFim 2 1250 1300 3750 160 WA
e 2100 scFerm 3 1300 1350 00 320 WA
211 Sploose 4 910 960 00 340 Wi
921 “cow 5 900 950 00 300 Wi
h 211
i 212
520 —
480 -
a
e
P S S e ; S
A 1 G "
~ eyt 1 1
b 0
; & Tt
aa0 | 3|{ rd /A S ]
O X O O O ol - \‘ : 3
3 g /’ 4 Y 4 4
‘ s,
4 \\
< @
4
400 1 1 1 1
0 40 80 120 160 200

STABL6H FSmin=2.07
Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 1, Upstream, Rapid Drawdown
C\STEDWINICANERU~1\S1WPSTREAMY _RDD PL2 Run By: MACTEC albrenneman  2/22/2010 9:04AM

560 T T T |

# FS Soil Soill  Total Saturated Cohesion Friction Piez.

a1.33 Desc. Type Untwt. Unit\wwt, Intercept Angle Surface

b 1.33 Mo, (pcf)  (pef) (psf)  (de@)  No.

c 134|| cL.stiff 1 1320 1370 7500 220 Wi

d 13411 clL.Fem 2 1250 1300 3750 160 WA

e 134l ScFim 3 1300 1350 00 320 Wi

t 134 sploose 4 910 960 00 340 Wi

913 "cow 5 0 850 00 300 Wi

h 1.35

i 1.35
520 —
480 —

1T T 1 1

. 3 o b

440 . \ L

. = y
\‘\ 4 - 4 o
g,
S
400 | | 1 1
0 40 80 120 160 200
STABLG6H FSmin=1.33
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 1, Upstream, Seismic
CASTEDWINVCANERU~1\S1MIPSTREAMY _QUAKE PL2 Run By: MACTEC albrenneman 21972010 2:56PM

560 + } I I

# FS Sol  Sol Total Saturated Cohesion Friction Piez. Load Value

a1.74 Desc. Type Unit\wt. Unit\We. Intercept Angle Surface|| Horiz Egk 0.050 g=<

b 1.75 No. (pcf)  (pef) (psf)  (deg)  No. VertEgk 0050 gh

c 175/ c.stief 1 1320 1370 7500 220 WA

d 175/l clL.Fem 2 1250 1300 3750 160 Wi

e 175/l sc.Fem 3 1300 1350 00 320 Wi

1761 Spioose 4 910 960 00 340 Wi

9178 "cow 5 900 950 00 300 Wi

h 178

i 1.76
520 -
480 =

440

400 | 1 1 ]
0 40 80 120 160 200

STABL6H FSmin=1.74
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 1, Downstream, Steady-State
CASTEDWINICANERU~1\S1\DOWNST~1\1_SSPL2 Run By: MACTEC albrenneman 2/19/2010 2:58PM

560 , T T |

# FS Sol  Soil Total Saturated Cohesion Friction Plez.

a6.02 Desc. Type Unit'\Wt. Unitv\. Intercept Angle Surfac

b 603 Mo. (pcf)  (pef) (psf)  (deg) No.

c B04fl cLstit 1 1320 1370 7500 220 Wi

d BOBIl clFrm 2 1250 1300 3750 160 W1

e 607 SscFrm 3 1300 1350 00 320 Wi

T 6071 spioose 4 910 960 00 340 Wi

9807l “cowy 5 900 950 00 300 Wi

h 6.08

i 6.08
520 o
480 —

3
4 5
4
- 4
400 | 1 1 |
0 40 80 120 160 200
STABL6H FSmin=6.02
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 1, Downstream, Maximum Surcharge Pool
CASTEDWINVCANERU~11S1 \DOVWNST~1Y_FLOODPL2 Run By: MACTEC albrenneman 2/18/2010 2:59PM

560 , T T T
# FS Soil  Sol Total Setureted Cohesion Friction Plez.
a6.02 Desc. Type Unit\wt. Unttwt. Intercept Angle Surfac
b 6.03 No. (pcf)  (pel) (psf) (deg) No.
c 604l cr.stir 1 1320 1370 7500 220 WA
d 806l clL.Fkrm 2 1250 1300 3750 160 Wi
e 607l scFiem 3 1300 1350 00 320 W
T 607) spioose 4 910 960 00 340 Wi
9807 "conw 5 900 950 00 300 Wi
h 6.08
i 6.08
520 —
480 =

3 5
4
= 4
100 | 1 | |
0 40 80 120 160 200
STABL6H FSmin=6.02
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 1, Downstream, Rapid Drawdown
C\STEDVWIN\CANERU~11S1\DOWNST~111_RDDPL2 Run By: MACTEC albrenneman 2/19/2010 3:01PM

560 : T T |
# FS Sol  Sol Total Seturated Cohesion Friction Plez.
a 6,02 Desc. Type Unit\Wt. UntwWe. Intercept Angle Surface
b 603 No. (pcf)  (pct) (psf) (deg) No.
c 6041l cL.stit 1 1320 1370 7500 220 Wi
d 60|l cLFem 2 1250 1300 3750 160 WA
e 6070 scFirm 3 1040 1090 00 350 Wi
t 607l Spioose 4 910 960 00 340 Wi
98071 “cow 5 900 950 00 300 Wi
h 6.08
i 6.08

520

480

400 1 1 | |
0 40 80 120 160 200
STABL6H FSmin=6.02

STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 1, Downstream, Seismic
CASTEDWINICANERU~11S1\DOWNST~1Y _QUAKE PL2 Run By: MACTEC albrenneman 211972010 3:02PM

560 F f T T

# FS Sol  Sol Total Setureted Cohesion Friction Piez. Load Value

a2 4.96|| Desc. Type Untwt. Unit\Wt. Intercept Angle Surfa Horiz Egk 0.050 g=

b 496 No. (pecf) (pcf) (psf) (deg) No. Vert Eqgk  0.050 g

c 4871 cLstit 1 1320 1370 7500 220 WA

d 4971 cLFem 2 1250 1300 3750 160 WA

e 4971 gCFrm 3 1300 1350 00 320 Wi

14971l spioose 4 910 960 00 340 Wi

9497 “cow 5 900 950 00 300 Wi

h 497

i 497
520 -
480 o

400 1 | 1 |
0 40 80 120 160 200
STABL6H FSmin=4.96

STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 2, Upstream, Steady-State
CASTEDVWANYCANERU~1\S2UPSTREAM2_SS PL2 Run By: MACTEC albrenneman 2/9/2010 3:26PM
525 . .
T T T T

¥ FS Soil Soll  Total Saturated Cohesion Friction Piez,

a 229 Desc. Type UntW, Unit\wwt. Intercept Angle Surface

b 229 Mo. (pef)  (pef)  (pst)  (dey) No.

© 229 cL-stitt 1 1320 1370 7500 220 Wi

d 229\ cusi 2 1320 1370 7500 220 WA

€229 scFem 3 1300 1350 00 320 W

' 229 spgose 4 910 960 00 340 Wi

922 spFim 5 1040 1090 00 350 Wi

h 5'50 ccw 6 900 95.0 00 300 wi
500 g -
A75 -

450

425

100 | | 1 | | 1
0 25 50 75 100 125 150 175

STABLGH FSmin=2.29
Safety Factois Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 2, Upstream, Rapid Drawdown
CASTEDVWIN'CANERU~1\S2WPSTREAM\2_RDD PL2  Run By: MACTEC albrenneman 21972010 3:27PM

525 7 F T T T I
# FS Sol  Sol Total Sstursted Cohesion Friction Piez.
a 1.90|| Desc. Type Unt Wt UnitV. Intercept Angle Surface
b 1.90 No. (pcf)  (pef)  (psf)  (deg)  MNo.
c 190 cL.sttt 1 1320 1370 7500 220 Wi
d 1901 ¢St 2 1320 1370 7500 220 Wi
e 190 sc.hrm 3 1300 1350 00 320 W
19 gploose 4 910 960 00 340 Wi
9 13? SPFiom 5 1040 1090 00 350 Wi
i' 181 COW 6 900 950 00 300 Wi
500 H f —
175 - —

450

425

*

| 1 | 1 1 |
0 25 50 75 100 125 150 175

STABLGH FSmin=1.90
Safety Factois Are Calculated By The Wodified Bishop Methed
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Cane Run Station: Section 2, Upstream, Seismic
CASTEDVNCANERU~NS2WPSTREAM2_QUAKE PL2 Run By: MACTEC albrenneman  2/19/2010 3:28PM

525 T

i } i T T I
# FS Soil  Soil  Total Saturated Cohesion Friction Piez. Load Value
a 1.94 Desc. Type Unit VM. Unit\w. Intercept Angle Surtace|l Horiz Egk 0.050 g=<
b 1.84 No. (pct)  (pef) (pst)  (deg) No. Vert Egk  0.050 gh
c 194 cLstir 1 1320 1370 7500 220 0w
d 1941l cistir 2 1320 1370 7500 220 Wi
e 194 scFem 3 1300 1350 00 320 Wi
f 134 opioose 4 910 960 00 340 Wi
3 l-g: SP.Fiem 5 1040 1090 00 350 Wi
i‘ {ae|_Cow & 900 950 00 00w
500 H e -l
175 -
hi
150
GI'((Ill(llilllclltnlill_tl.llﬂu|l!(|l|l(ll((l
[ G,
425 | i n e e e
4 = = <
5 5
100 | | | | | 1
0 25 50 75 100 125 150 175
STABLGH FSmin=1.94
STED Safety Factois Are Calculated By The Modified Bishop Method
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525

500

475

Cane Run Station: Section 2, Downstream, Steady-State
CASTEDWINVCANERU~1NS2DOVINST~1\2_SS PL2 Run By: MACTEC albrenneman 211972010 3:31PM

a 146  Desc.
b 4.47
C 447l cL-stft
d 447\ CLostift
H ::; SC-Firm
) SP-Loose
g 44711 sp-Fi
4471 cow
i 447

Type Unit W,

No. (pef)
1 1320
2 1320
3 1300
4 910
5 1040
6 900

Unit Wt

(pef)
137.0
1370
1350
96.0
109.0
950

(pst)  (deg)

7500 220
7500 220
00 320
oo 340
0.0 350
00 300

# FS Soll Soll  Total Saturated Cohesion Friction Plez.
I Intercept  Angle Surface

No
wi
wi
Wi
Wi
Wi
wi

!

425 .:___.,____,_________________,______________/ -]
5 ki +
100 | | | | | |
0 25 50 75 100 125 150 175
STABLGH FSmin=4.46
STED Safety Factois Are Calculated By The lodified Bishop Method

Page 117



Cane Run Station: Section 2, Downstream, Rapid Drawdown
CASTEDWINICANERU~1S2\DOVWNST~1\2_RDDPL2 Run By: MACTEC albrenneman 2/19/2010 3:32PM
525 . . | I T I

# FS Soil  Sol Total Saturated Cohesion Friction Piez.

a 446 Desc. Type Unit\wt. Unit WA, Intercept Angle Surface

b 4.47 No. (pcfy  (pef)  (psf)  (deg) Mo

co 447l cLsie 1 1320 1370 7500 220 0wl

d 447 cLsttt 2 1320 1370 7500 220 Wi

e 447\ sc.Fem 3 1300 1350 00 320 Wi

t 4470 sploose 4 910 960 00 340 Wi

94470l 'seFom 5 1040 1080 00 350 Wi

i‘ Py cow 6 900 950 00 300 Wi
500 g -
175 - -

3 ."" ‘;\h
- by S
2 =
o"'
-/'
t’,‘
/'"/ 4
5 e di sl il e s = -
5 i 5 _"
100 | ] | 1 | 2.
0 25 50 75 100 125 150 175

STABLGH FSmin=4.46
Safety Factors Are Calculated By The Meoditied Bishop Method
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Cane Run Station: Section 2, Downstream, Seismic
CASTEDWINICANERU~1\S2DOWNST~12_QUAKE PL2 Run By: MACTEC albrenneman 2/19/2010 3:33FM

525 ; : ; | | I
T T L]

# FS Soll Soll Total Saturated Cohesion Friction Piez. Load Value

a 3.80 Desc. Type Unt\W. UnitVM. Intercept Angle Surface| Horiz Egk 0050 g=

b 386 Mo. (pef)  (pch) (psf)  (deg) MNo. Vert Egk 0050 gn

c 387 cLstit 1 1320 1370 7500 220 w1

d 3870 cLstit 2 1320 1370 7500 220 WA

€ 3670 schrm 3 1300 1350 00 320 Wi

T 387 spioose 4 910 960 00 340 Wi

9387\ "spFim 5 1040 1080 00 350 Wi

! aerll_cov & s00 950 00 300 wi
500 P =
475 - 2

* 1| R

p
.{;

| | 1 | 1 |
0 25 50 75 100 125 150 175

STABLGH FSmin=3.86
Safety Factois Are Calculated By The Modified Bishop Method

400

STED
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CASTEDWINVCANERU~11SIWPSTREAM\3_SSPL2  Run By: MACTEC alorenneman  2/19/2010  3:35FM

Cane Run Station: Section 3, Upstream, Steady-State

525

475

425

—Te—~,0o0 TS %

W
s
oS
O~

3.70
3.70
370
370
370
3

3

Soll

Desc. Type Unit\wt. Untw. Intercept Angle Surface

No.  (pcf) (pet) (pst)  (deg)  Mo.

CL-Firm 1 1250 1300 3750 160 Wil

SC-Firm 2 1300 1450 0.0 320 Wi

SP.loose 3 910 96.0 0.0 340 Wi

SP.Finm 4 1040 1090 0o 350 w1

cCwy 5 900 950 0.0 300 Wi

Soll Total Saturated Cohesion Friction Plez.

5
100 | | | | |
0 25 50 75 100 125 175
STABLGH FSmin=3.67
STED Safety Factois Are Calculated By The Modified Bishop Methed
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Cane Run Station: Section 3, Upstream, Rapid Drawdown
CASTEDVWINCANERU~1\SIUPSTREAM\3_RDD PL2  Run By: MACTEC albrenneman 2/A19/2010 3:36PM

525 7 I T T T T

# FS Soll Soll  Total Saturated Cohesion Friction Piez.

a 3.88 Desc. Type Untvi. UnitVA, Intercept Angle Surface

b 388 No. (pef)  (pef)  (pst)  (deg)  No.

c 389 cL-Fem 1 1250 1300 3750 160 wi

d 389\ sc.hkm 2 1300 1450 00 320 Wi

e 589 gpoose 3 910 960 00 340 Wi

{3900 spFim 4 1040 1090 00 350 Wi

g gg} cow 5 900 950 00 300 Wi
O -
475 |- —

450

425
o 3 -
4
‘ 5
100 | 1 | | 1 |
0 25 50 75 100 125 150 175
STABLGH FSmin=3.88
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 3, Upstream, Seismic
CASTEDWINACANERU=1\SI\UPSTREAM\3_QUAKE PL2 Run By: MACTEC albrenneman 2/19/2010 3:38FM

525 7 : 7 T T T

# FS Soll Soll  Total Saturated Cohesion Friction Plez. Load Value

a 2.61 Desc. Type UntWW. UnttwWA. Intercept Angle Surface|| Horiz Eqk 0050 g<

b 261 No. (pef)  (peh  (psh)  (deg)  No. Vert Egk  0.050 gA

c261| cL-Frm 1 1250 1300 3750 160 Wi

d 261 sCFirm 2 1300 1350 0.0 320w

e 351 SPloose 3 910 960 00 340 Wi

P26 sprim 4 1040 1090 00 350 Wi

g 2,?: COW 5 900 950 00 300 Wi

[t ]

i 261
500 H | -]
475 - —

(A T O O B T T e X I e KA

450

g
425 = e e b Bl e ne s s it e S e e =
3 <
4

) 5
400 | I | 1 | |

0 25 50 75 100 125 150 175

STABLGH FSmin=2.61
STED Safety Factois Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 3, Downstream, Steady-State
CASTEDWINICANERU~1\SIDOVWNST~113_SSPL2 Run By: MACTEC albrenneman 2/19/2010 3:40PM

525 1 L
} f T 1 T T
# FS Soll  Soll Total Saturated Cohesion Friction Fiez,
a 2,95 Desc. Type Unit\vw. UntWe. Intercept Angle Surface
b 295 No. (pef)  (pcf)  (pst)  (deg) No.
c 295) cLFiem 1 1250 1300 3750 160 Wi
d 295 gc.Fim 2 1300 1350 00 320 Wi
e 295l sploose 3 910 960 00 340 Wi
f 2-9g SP.Firm 4 1040 1030 00 350 Wi
9 235 cow 5 900 950 00 300 Wi
i 296
500 H ] o
475 - -
5
450 )
-
1
o
rq
3
425 =
A o - 3
) r © a
5
100 | | | | | |
0 25 50 75 100 125 150 175
STABLGH FSmin=2.95
STED Safety Factois Are Calculated By The Modified Bishop Method

Page 123



Cane Run Station: Section 3, Downstream, Rapid Drawdown
CASTEDWINCANERU~11S3DOWNST~13_RDD.PL2 Run By: MACTEC albrenneman  2/19/2010 3:41PM

525

500

175

t t T ! I

ke
]
e
34

2495
295
295
236
298

T~ Q0TS0 %"

296
296

Soll Soll  Total Saturated Cohesion Friction Plez.
Desc. Type Unit VM. UntWt, Intercept Angle Surtace
No. (pcf)  (pef) (pst)  (deg) No.
CL-F'm 1 1250 1300 3750 160 wWi
SC-Firm 2 1300 1350 00 320 wWi
SP.Loose 3 910 96.0 00 340 Wi
SP.Frm 4 1040 1080 00 350 Wi
cow 5 900 95.0 00 300 9w

L -
4 b 4
1 5
100 | | | | | |
0 25 50 75 100 125 150 175
STABL6H FSmin=2.95
STED Safety Factois Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 3, Downstream, Seismic
CASTEDWINICANERU~1\S3DOWNS T~1\3_QUAKE PL2 Run By: MACTEC albrenneman 2/19/2010 3:42PM

525 I . T T T T
# FS Soll  Soll Total Saturated Cohesion Friction Plez. Load Value
a 2.60 Desc. Type UnitWwt. Unit'wt. intercept Angle Surtace| Horlz Egk 0.050 g<
b 260 No.  (pcf)  (pet) (pst)  (deg) MNo. Vert Egk  0.050 gh
c 261l cL-Fem 1 1250 1300 3750 160 Wi
d 281 sc.Fem 2 1300 1350 00 320 9wl
€ 261 sp.oose 3 910 960 00 340 Wi
261 spFrm 4 1040 1090 00 350 Wi
928 cow 5 %00 950 00 00 W
s00 H 261 -
175 -

450
<

425 =

1 1 1 | ] |
0 25 50 75 100 125 150 175

STABLGH FSmin=2.60
Safety Factois Aire Calculated By The Modified Bishop Method
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CASTEDWINVCANERU~11S3 SVIPSTREAMI3_SS PL2 Run By: MACTEC albrenneman  2/19/2010  3:46PM

Ca

ne Run Station: Section 3.5, Upstream, Steady-State

490

460

430

I

it

t I I I

Soll
Desc.

CL-Flrm
SC-Firm

SP-Firm
cow

Mo, (pef)  (pch)
1 1250 1300
1300 1350

1040 1090
90.0 950

2

SP-Loose 3 910 96.0
4
5

Soll  Total Satursted Coheslon Friction  Plez.
Type Unit We.  Unit W,

(psf)
3750
0.0
00
00
00

IMtercept  Angle Surface
(deq) No.
160 Wi
320 W1
340 Wi
350 Wi
300 Wi

P a o
4 - 4
100 1 ! | | l | I
0 30 60 90 120 150 180 210
STABL6H FSmin=4.31
STED Safety Factois Are Calculated By The WModified Bishop Method

240
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Cane Run Station: Section 3.5, Upstream, Rapid Drawdown

CASTEDWINVCANERU~11S3 SVJPSTREAM3_RDD.PL2 Run By: MACTEC albrenneman  2/19/2010  3:50PM

550

490

460

# FS
ad.d2
b 4.42
c 443
d 443
e 443
i 443
g 443
h 443
Ll i 443

Soil

Desc. Typa Unit Wi,

No. (pcf)

CL-Firm 1 1250

SC-Firm 2 1300

SP-Loose 3 9.0

SP-Firm 4 1040

Ccew 5 900

(pct) (pst)

1300 3750
1350 0.0
96.0 0.0
1090 00
95.0 00

(cleq)
16.0
320
34.0
35.0
300

No
Wi
w1
W1
4l
Wi

Soll  Total Saturated Cohesion Friction Plez.
UnitWe.  Intercept Angle Surface

430

&L

4
100 | | | | | |
0 30 60 90 120 150 180 210
STABL6H FSmin=4.42
STED Safety Factors Are Calculated By The Modified Bishop Method

240
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Cane Run Station: Section 3.5, Upstream, Seismic
CASTEDWINVCANERU~11S3.5WPSTREAM3_QUAKE PL2  Run By: MACTEC albrenneman 21872010 3:52PM

350 7 " : 7 1" T I

# FS Soll Soll  Total Saturated Coheslon Friction Plez. Load Value

a 284 Desc.  Type UnitWWi. Unit\We, Intercept Angle Surface Horiz Egk 0,050 g«

b 284 Mo. (pef)  (pef)  (psf)  (ded)  Mo. VertEgk 0050 gh

c 284( cL-Frm 1 1250 1300 3750 180 Wi

d 28B4l scFem 2 1300 1350 00 320 9wl

e 2841l sploose 3 910 960 00 330 0w

T 284\ cpFpm 4 1040 1090 00 350 Wi

9204 cow 5 900 950 00 300 Wi

n 2
520 H | 284 -
490 -

460

430

100 | | ] | | | |
0 30 60 20 120 150 180 210 240
STABL6H FSmin=2.84
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 3.5, Downstream, Steady-State
CASTEDWINCANERU~1183 5\DOWNST~113_SSPL2 Run By: MACTEC albrenneman  2/19/2010 3:54PM

240

550 7 ¥ = | T

# FS Soll Soil  Total Saturated Cohesion Friction Plez.

a 4,95 Desc. Type Untwt, UnitWA. Intercept Angle Surface

b 495 No. (pef) (pct) (psf)  (deg) Mo,

c 496|| cL-Frm 1 1250 1300 3750 160 0w

d 497 scFirm 2 1300 1350 00 320 Wi

e 497l spLoose 3 910 960 00 340 Wi

{40311 oppFpm 4 1040  109.0 00 350 Wi

9498 “ecewy 5 enn 950 00 300 Wi

h 4.96
520 H | 498 -
490 =
460 -
430 =]

o - 3 —:
4
100 | | ] | | | |
1] 30 60 9% 120 150 180 210
STABL6H FSmin=4.95
STED Safety Factois Are Calculated By The Modified Bishop Method
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490

460

5 . 5
1
5 .\T;-'_"—"-“_"_"—"_"'_“"'"_"_"_'"‘_‘“_'-
-7 e
430 -
3
5 3 —
4
100 | | | | L | |
0 30 60 2 120 150 180 210
STABL6H FSmin=4.95
STED Safety Factors Are Calculated By The KModified Bishop Method

Cane Run Station: Section 3.5, Downstream, Rapid Drawdown

CASTEDVWIN\CANERU~11S3 5\DOMWNST~1\3_RDDPL2 Run By: MACTEC albrenneman  2/19/2010 3:55PM

I

S #
-n
(2]

4.95
4.95
436
4.97
4.97
4.93
4.98
1,98
i 4.98

d

Q-0 Q0T

=2

Sall
Desc.

CL-Flrm
SC-Firm

SP-Firm
ccw

Soll  Total Saturated Coheslon Friction Plez.
Type Unit WA,
No.

1

2
SP.Loose 3
4
5

(pct)
125.0
104.0
91.0
104.0
900

Unit v\,

(pet)
1300
1090
96.0
1090
950

Itercept  Angle Surface
(psf)  (deq) No.
3750 160 Wi
0.0 350 W1
00 340 Wi
00 350 W1
0.0 300 W1

240
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Cane Run Station: Section 3.5, Downstream, Seismic
CASTEDWINICANERU~11S3.5\DOVWNST~113_QUAKE PL2  Run By: MACTEC albrenneman  2/19/2010  3:56PM

240

350 - | : ; T l
# FS Soll Soll  Total Saturated Cohesion Friction Piez. Load Value
23.85| Desc. Type Unit\. Untt\W. Intercept Angle Surface || Horiz Egk 0.050 g
b 3.85 No. (pef) (pch) (psh)  (deg)  No. Vert Eqk  0.050 gh
c 386| CL-Fkm 1 1250 1300 3750 160 Wi
d 386| sC.Fem 2 1300 1350 00 320 Wi
e 386 sp.Loose 3 910  96.0 00 340 Wi
1 387) SpFrm 4 1040 1090 00 350 Wi
9987 cow 5 00 950 00 300 Wi
520 H 3 87 -
49 | —
460 —
430 =
o M 3 :
4
100 | | | | | | |
0 30 60 ] 120 150 180 210
STABL6H FSmin=3.85
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 4, Upstream, Steady-State
CASTEDVWINAC ANERU~1\SAPSTREAMW_SSPL2 Run By: MACTEC albrenneman 24972010 3:21PM

525 ] f | I I I

# FS Soil Soil  Total Saturated Cohesion Friction Piez.

a2 242|| Desc. Type UntvM. UntWt, Intercept Angle Surface

b 242 Mo. (pcf)  (pef)  (pst)  (deg)  No.

c 2430 cL.sutt 1 1320 1370 7500 220 Wi

d 243|l clFem 2 1250 1300 3750 160 Wi

e 2441 gcFirbm 3 1300 1350 00 320 wi

t 244\l SpFim 4 1040 1090 00 350 Wi

9244) Spiooss 5 910 90 00 0 W

" Saall_CSW 6 900 950 00 300 Wil
500 o |
475 - -

5
100 | | | ] 1 1
0 25 50 75 100 125 150 175
STABL6H FSmin=2.42
STED Safety Factots Are Calculated By The Modified Bishop Method
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525

500

475

450

425

Cane Run Station: Section 4, Upstream, Maximum Surcharge Pool
CASTEDVMWINVCANERU~11S4VIPSTREAMW_FLOOD.PL2 Run By: MACTEC albrenneman 249/2010 3:10PM

T

T ! I

Soil
Desc,

CL-Stitt
CL-Firm
SC-Firm
SP-Firm
SP-Loose
CCwy

T
Soll  Total

Type Unit v,

No. (pct)
1 1320
2 1250
3 1300
4 1040
5 91.0
6 900

T
Saturated Cohesion Friction Plez.
Unitva. Intercept Angle Surface

(pct) (pst)  (deg)  Mo.
1370 750.0 220 Wi
1300 375.0 16.0 Wi
1350 0.0 320 Wi
1080 0.0 350 Wi
96.0 0.0 340 wi
950 0.0 300 Wi

|

50

75

100

STABL6H FSmin=2.61

125

Safety Factors Are Calculated By The Modified Bishop hethod

150
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Cane Run Station: Section 4, Upstream, Rapid Drawdown
CASTEDVWINCANERU-1\S4PSTREAMW_RDD PL2 Run By: MACTEC albrenneman  2/19/2010 3:11PM

525

# FS
147
1.47
147
148
1.48
1438
148
1.49
1.50

- -~ o0 TS

Soll

Desc. Type Unit\wt. Unitwt. intercept Angle Surface

CL-Stitt
CL-Firm
SC-Firm
SP-Firm
SP-Loose
cCw

Sol Total Seturated Cohesion Friction Piez.

(pcf)  (pet)  (psf)  (deg)  Wo.

1320 1370 7500 220
2 1250 1300 3750 160
3 1300 1350 00 320
4 1040 1090 00 350
5 910 960 00 340
6 900 950 00 300

I3z

475

450

425

l

400

STED

25 50 75

100

STABLGH FSmin=1.47
Safety Factois Are Calculated By The Modified Bishop hMethod

125

150

175
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Cane Run Station: Section 4, Upstream, Seismic
CASTEDWINICANERU~1\S4WUPSTREAMW_QUAKEPL2 Run By: MACTEC albrenneman 2/19/2010 3:12PM

525 . 1 1 I I I
# FS Soll Soll  Total Saturated Cohesion Friction Plez. Load Value
2 2.06)| Desc. Type Unit\Wt. Unit\t. Intercept Angle Surface|[ Horiz Eqk 0.050 g«
b 2,06 No. (pcf) (pct) (pst)  (deg)  No. Vert Egk  0.050 gA

c 206 cL-stir 1 1320 1370 7500 220 0wl

d 206( cLFgm 2 1250 1300 3750 160 w1

e 207 sc.Fikem 3 1300 1350 00 320 Wi

f gg; SPFkm 4 1040 1090 00 350 Wi

3 20| SP-Loose 5 910 960 00 340 Wi

i' Sor|L_Sow & 900 95.0 00 300 Wi
500 ' —1
475 a

450

425
- o
100 | | | 1 | |
0 25 50 75 100 125 150 175
STABLGH FSmin=2.06
STED Safety Factois Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 4, Downstream, Steady-State
CASTEDWINICANERU~1\S4H\DOVWNST~14_SSPL2 Run By: MACTEC albrenneman  2/18/2010 3:13PM

525

T I T T I

-—Te =00 03 %"

B hbbn =
omoonna
Lo =2gdga®

363
453

Soll
Desc,

CL-Stift
CL-Firm
SC-Firm
SP-Firm
SP-Loose
CCwY

Soil Tolal Saturated Cohesion Friction Piez.

Type Unitv. Unitv, Intercept Angle Surface
No. (pct) (pcf) (pst)  (deg) MNo.
1 1320 137.0 7500 220
2 1250 1300 3750 160
3 1300 1350 0.0 320
4 1040 1090 0.0 350
5 91.0 96.0 00 340
6 900 95.0 00 30.0

Fg3z3s

175 -

450

125

| | 1 1 |

400

STED

25 50 75 100 125

STABLGH FSmin=4.55
Safety Factois Are Calculated By The Meodified Bishop Method

150

175
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Cane Run Station: Section 4, Downstream, Maximum Surcharge Pool
CASTEDWINCANERU~1\S4\DOWNST~14_FLOODPL2 Run By: MACTEC albrenneman  2/19/2010 3:14PM

525 ¥ ¥ T T T T

# FS Soll Soil  Total Saturated Cohesion Friction Piez.

a 4.55 Desc. Type Unit\M. Unitw. Intercept Angle Surtace

b 456 MNo. (pct)y  (pct) (psf)  (deg) No.

c 457 cL.sttt 1 1320 1370 7500 220 Wi

d 460( cLFinn 2 1250 1300 3750 160 Wi

e 461l scFem 3 1300 1350 00 320 w1

1463 cpFgm 4 1040 1090 00 350 Wi

a :gg SPloose 5 910 960 00 340 Wi

i 4'53 CCww 6 90.0 950 00 30.0 Wi
500 H ‘ =
475 | -

L RS 5 |

1 | 1 1 | |
0 25 50 75 100 125 150 175

STABLGH FSmin=4.55
Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 4, Downstream, Rapid Drawdown
CASTEDWINICANERU~11S4\DOVWNST~1W_RDD.PL2 Run By: MACTEC albrenneman  2/19/2010 3:18FM

525 : i T T T T

¥ FS Soil Soil Total Saturated Cohesion Friction Piez.

a2 4.55(| Desc. Type Untw. Unit¥M. Intercept Angle Surface

b 456 No. (pcf)  (pet)  (psf)  (deg) Mo

c 457| cLsttt 1 1320 1370 7500 220 Wi

d 460|| cLFym 2 1250 1300 3750 160 Wi

e 461l sc.Fem 3 1300 1350 00 320 Wi

t jgg SP-Firm 4 1040 1090 00 350 Wi

g a5 SP-oose 5 810 96.0 0.0 340 Wi

el _cow 6 900 950 00 300 Wl
500 H ' -
175 -

450

425 |
b §
100 1 I | ] | L
0 25 50 75 100 125 150 175
STABLGH FSmin=4.55
STED Safety Factois Are Calculated By The Modified Bishop Method
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CASTEDVWINVCANERU~1'S4\DOVWNST~114_QUAKE PL2 Run By: MACTEC albrenneman 2/19/2010 3:16PM

Cane Run Station: Section 4, Downstream, Seismic

525

I ! T

500

¥ FS
a 3.90

3.9
391
3.91
392

2 -aQ0

h 392
i 3493

Soil
Desc.

CL-Stift
CL-Firm
SC-Firm
SP-Firm
SP-Loose
cow

Soil  Total Seturated Cohesion Friction Piez.
Intercept Angle Surtace
No.

Type Unit V.
No.

1
2
3
4
5
6

(pct)
1320
1250
1300
104.0
910
90.0

Unit W,

(pch)
1370
130.0
1350
1090
96.0
95.0

(psf)  (deg)
7500 220
3750 160
00 320
00 350
00 34.0
00 300

$22:233

T
Load Value
Horiz Eqk  0.050 g<
Verl Egk  0.050 gn

475

450

125

1 1 1

400

STED

2%

50

75 100 125

STABL6H FSmin=3.90

Safety Factois Are Calculated By The Modified Bishop Method

150

175
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Cane Run Station: Section 5, Upstream, Steady-State
CASTEDWINVCANERU~1\SSWPSTREAMYS_SS.PL2 Run By: MACTEC albrenneman  2/19/2010 4:20PM

525

475

T

T

#
a

-8 -0 a0

FS
3.53
353
3.54
354
354

Soil
Desc.

CL-Stitt
SC-Firm
SP-Loose
SP-Firm
ccow

Soll  Total Seturated Cohesion Friction Piez.
Intercept Angle Surface
No.

Type Unit Wi, Unit WA,

No,
1

2
3
4
5

(peh)
1320
1300
9.0
1040
90.0

(pet)
137.0
1350
960
1090
95.0

(psf)  (deg)
7500 220
00 320
00 340
00 350
00 300

R 23

425 4 S Yy
| 4
< e <
400 | | | 1 | |
0 25 50 75 100 125 150 175
STABL6H FSmin=3.53
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 5, Upstream, Rapid Drawdown
52 CASTEDWINCANERU~11SSWPSTREAMIS_RDD.PL2 Run By: MACTEC albrenneman 2/19/2010 4:16PM
5 T T
I | [ |

Soil Soil Total Saturated Cohesion Friction Piez.
Desc. Type UnitwWt. UnitWt. Intercept Angle Surface

N
m
=]
a P

#

a

b 285 No. (pcf)  (pef)  (psf)  (deg) No.

c 2950 cLstit 1 1320 1370 7500 220 WA

d 295 sc.Firm 2 1300 1350 00 320 Wi

e 295 oploose 3 910 960 00 340 Wi

1295 sprym 4 1040 1090 00 350 Wi

g fgg CCOW 5 900 950 00 300 Wi
500 M i 295 |
475 —

450 &=

425

400 | I | | | |
0 25 50 75 100 125 150 175
STABL6H FSmin=2.95
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 5, Upstream, Seismic
CASTEDWIN'CANERU~1\S5WPSTREAMYS_QUAKE PL2 Run By: MACTEC albrenneman 2/19/2010 4:18PM

525 = : : I T T

# FS Soil Soil Total Saturated Cohesion Friction Piez, Load Value

a 2.61 Desc. Type Unitvw. Unit\Wt. Intercept Angle Surface| Horiz Egk 0.050 g<

b 261 No. (pef)  (pch (psf)  (deg) No. Vert Egk  0.050 g

c 261| cL-stitt 1 1320 1370 7500 220 Wi

d 281) scFirm 2 1300 1350 00 320 Wi

e 261 | sp.loose 3 910 960 00 340 Wi

T 2600 spFrgm 4 1040 1090 00 350 WA

9281 "coww 5 900 950 00 300 Wi

h 261
500 H i 2'51. |
475 - —

425

400

STED

25

50

75

100

STABL6H FSmin=2.61
Safety Factors Are Calculated By The Modified Bishop Method

125

150

175



Cane Run Station: Section 5, Downstream, Steady-State
C\STEDWINVCANERU~1\S5IDOVWNST~115_SS.PL2 Run By: MACTEC albrenneman 2/19/2010 4:22PM

525 T -
f f T T T T

# FS Soll  Soll Total Saturated Cohesion Friction Piez.

2 4.61|| Desc. Type UntvM. Unit\wt. Intercept Angle Surface

b 462 No. (pcf)  (pef)  (psf)  (deg)  No.

c 462 cL.stit 1 1320 1370 7500 220 Wi

d 462) seFerm 2 1300 1350 00 320 Wi

e 463| gpoose 3 910 960 00 340 w1

f :gg SPFirm 4 1040 1090 00 350 WA

g ieallCow 5 %00 950 00 300 w1

i 464
500 H ' T =
475 - -
450

425

100 | | | | | |
0 25 50 75 100 125 150 175
STABL6H FSmin=4.61
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 5, Downstream, Seismic
C\STEDWINICANERU~1\S5\DOWNST~115_QUAKE PL2 Run By: MACTEC albrenneman  2/19/2010 4:27PM

525

500 H

—TQ -0 Q0 TS %

-
w

3.86
3.68
3.68
3.89
3.89
3.89

.90
390

Soil
Desc.

CL-Stiff
SC-Firm
SP-Loose
SP-Firm
cow

1

hheaww

Type Unit v,
No.

(pch)
1320
1300
910
1040
90,0

Unit v,

(pch)
1370
1350
96.0
1090
95.0

(pst)  (deg)

7500 220
00 320
00 340
0o 350
00 300

Soll Total Saturated Cohesion Friction Piez,
Intercept Angle Surface
No.

£33:3

Load Value
Horiz Eqk  0.050 g=
Vert Egk 0.050 gh

475 -

450

425 ¢

400

STED

25

50

75

100

STABL6H FSmin=3.86
Safety Factors Are Calculated By The Modified Bishop Method

125

150

175
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525

Cane Run Station: Section 5, Downstream, Rapid Drawdown
CASTEDWINICANERU~1\SS\IDOVWNST~115_RDDPL2 Run By: MACTEC albrenneman 219/2010 4:23PM

F
bl |
O'JG)CO
N o

462
4562
463
463
454
4564
454

—STe -0 Q0 Cd #

500 H

Soil Soll Total Saturated Cohesion Friction Piez.
Intercept  Angle Surface
No.

Desc. Type Unit W\,

No.
CL-Stitt
SC-Firm
SP-Loose
SP-Firm
cow

(LI A N

(pet)
1320
130.0
Nno
104.0
0.0

Unit W,

(pef)
1370
150.0
9.0
1030
95.0

(psf)
7500
0.0
00
00
00

(deg)
220
320
340
350
300

23333

475

425 S p p—— 5‘ 0 -
\
100 1 | 1 ] | |
0 25 50 75 100 125 150 175
STABL6H FSmin=4.61
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 6, Upstream, Steady-State
CASTECMANVCANERU~1\SEUIPSTREAMS_SS PL2 Run By: MACTEC albrenneman 21972010 4:35PM
525 T .
f t I I I I
FS Soll Soll  Tolal Seturated Cohesion Friction Piez.
4.81 Dese. Type Unit\wt, Unit . Intercept Angle Surface

4.82 No. (pef)  (pef)  (psf)  (dem)
. CL-Stift 1 1320 1370 7500 220

T -0 200D H#
»
o
.

No

Wi

482| cLstift 2 1320 1370 7500 220 Wi

as2| sc-Fem 3 1300 1350 00 320 W

;gg SP.loose 4 910 9.0 0o 340 W

12| sp-Fem 5 1040 1090 00 350 WA

'I' ;'53 cow 6 900 950 00 300 Wi
500 H . =
475 e

150

425

100 | I L 1 ! |
0 25 50 15 100 125 150 175
STABLGH FSmin=4.81
STED Safety Factois Are Calculated By The WModified Bishop Method
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Cane Run Station: Section 6, Upstream, Rapid Drawdown

C:\STEDVWINYCANERU~1\S6\WPSTREAMS_RDD PL2 Run By: MACTEC albrenneman  2/18/22010 4 38PM
525 T T T T T T

# FS Soil Soll  Total Seturated Cohesion Friction Piez.

a 4.06 Desc. Type Unt'. UntV\, Intercept Angle Surface

b 4.06 No. (pef)  (pef)  (psf)  (ded) MNo.

c 407( cr.stitt 1 1320 1370 7500 220 WA

d407| cLstff 2 1320 1370 7500 220 Wi

e 407|| sCFirm 3 1300 1350 00 320 Wi

F 407 spioose 4 910 960 00 340 WA

9 407l “spFirn 5 1040 1090 00 350 W

-‘l‘ :EE ccw 6 900 950 00 300 Wi
500 H -
475 |- .

450

425

400 ] 1 1 |
0 25 50 75 100 125 150 175
STABLGH FSmin=4.06
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 6, Upstream, Seismic
CASTEDVWINVCANERU~1'SBLIPSTREAME _QUAKEFL2 Run By: MACTEC albrenneman 21972010 4:45PM

525 1
: } ! T T T

# FS Soil Soil  Total Saturated Cohesion Friction Piez. Load Value

a 3.08 Desc. Type UntWi, Unt\wt. Infercept Angle Surface|l Horlz Eck 0.050 g=

b 3.08 Mo. (pef)  (pef)  (psf)  (deg)  Mo. Vert Egk  0.050 gh

c 308 cL-stitt 1 1320 1370 7500 220 Wi

d 309| cLstief 2 1320 1370 7500 220 WA

e 309) sCFrm 3 1300 1350 00 320 w1

f309) gpioose 4 910 960 00 340 Wi

9309\ sprym 5 1040 1090 00 350 Wi

- ;:‘é coN 6 900 950 00 300 Wi
500 H 4 —
475 5

450

100 | | | 1 | 1
0 25 50 75 100 125 150 175
STABLGH FSmin=3.08
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 6, Downstream, Steady-State
C\STEDVWINICANERU~11SE\DOMNST~116_SSPL2 Run By: MACTEC albrenneman 21872010 4:40PM

230 = ! : T ] 1
# FS Soll Soil  Total Saturated Cohesion Friction Piez.
a 462l Desc. Type Untwi, Unitw. Intercept Angle Surface
b 4562 Mo, fpety  (pct) (pst)  (deg) Mo,
c 462 c.sutt 1 1320 1370 7500 220 Wi
d 482| cLstit 2 1320 1370 7500 220 Wi
e 462|| scFrm 3 1300 1350 0.0 320 Wi
{402 eplogse 4 910 980 no 340 Wi
525 | 9 482|| spFrm 5 1040 1000 00 350 W .
NABZI cew s 900 950 00 300 Wi
| 463
500 -
475 .
}' | : 5 ) 5 - * 1
100 1 ] 1 1 1 | 1 |
0 25 50 75 100 125 150 175 200 225

STABL6H FSmin=4.62
Safety Factois Are Calculated By The Wodified Bishop Method

STED
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525

500

475

450

Cane Run Station: Section 6, Downstream, Rapid Drawdown
CASTEDWINICANERU~1\SBIDOVWNST~116_RDDPL2 Run By: MACTEC albrenneman 2192010 4:41FPM

1

T

*

2 -08009

FS
4.62
4.62
462
4562
462
462
4562
462
453

Soil Soil

Total

Desc. Type Unit Wi,
No. (pe!)
CcL-stitt 1 1320
CL-Stift 2 1320
SC-Firm 3 1300
SP-Loose 4 91.0
SP-Firm 5 1040
ccw 6 900

Saturated Cohesion Fﬂdk:nn Piez.

Intercept  Angle Surface
No.

Unit e,

(pct)
137.0
135.0
135.0
96.0
109.0
950

(pst)
750.0
750.0

0.0
0.0
00
00

(deq)
220
20
320
340
350
300

$33333

T I

25

5 5 ) 5
400 | | 1 | I | | |
0 25 50 5 00 125 150 175 200
STABLGH FSmin=4.62
STED Safety Factois Are Calculated By The Meodified Bishop Method

225
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Cane Run Station: Section 6, Downstream, Seismic
CASTEDWINVC ANERU~1SEIDOMWNST~116_QUAKE PL2 Run By: MACTEC albrenneman 21972010 4:42PM

550 ¥ ] ] : | T 1 T
# FS Soil Soil  Total Saturated Cohesion Friction Piez. Load Value
a 3.92|| Desc. Type UntWi. Unitt. Intercept Angle Surface|| Horiz Eqk  0.050 a<
b 3.33 MNo. (peh  (pcf)  (psf) (deg) No, || VertEdk 0050gA
c 385( cLsu 1 1320 1370 7500 220 Wi
d 393|| cLstit 2 1350 1370 7500 220 Wi
393 scFirm 3 1300 1350 00 320 Wi
! :,5-*3 SPloose 4 910 960 00 340 Wi
525 | 2 393 sprim 5 1040 1030 00 350 Wi 2
P393 cow 6 900 950 00 300 Wi
i 394
500 - .
175 - =

450

425 |
5 . z & - o -
100 | | | | ] ] | 1
0 25 50 75 100 125 150 175 200 225
STABL6H FSmin=3.92
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 7, Downstream, Steady-State
CASTEOVWINCANERU~1\STIDOWNST~117_SSPL2 Run By: MACTEC albrenneman 2/19/2010 4:56PM

540 : : ] T T | T | T
# FS Sol  Sol Total Saturated Cohesion Friction Plez.
alis Desc. Type Unitwt. Unitvw. Intercept Angle Surface
b 379 Mo. (pefy  (pef)  (psf)  (deg)  No.
c 379 cLstitt 1 1320 1370 7500 220 WA
d 373) cLFirm 2 1250 1300 3750 160 w1
e 379/ sploose 3 910 960 00 340 wi
520 H ! 379 spFirm 4 1040 1090 00 350 Wi -
g 3;3 CL-Stock 5 1340 1390 2000 300 Wi
S coW 6 900 950 00 300 Wi
i 380
500 -1
480 -

| =5 . .
400 T ] l l I 1 I | | |
0

20 40 60 80 100 120 140 160 180 200

STABL6H FSmin=3.78

STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 7, Downstream, Rapid Drawdown
CASTEDWINICANERU~1\STADOWNST~1'7_RDDPL2 Run By: MACTEC albrenneman 2/19/2010 4.54PM

540

T

520 H

Sol  Soll Total Seturated Cohesion Friction Piez.
Desc. Type Unit A,
No.

CL-Stift
CL-Firm
SP-Loose
SP-Firm
CL-Stock
ccw

Onhese =

(pet)
1320
1250
90
1040
1340
90.0

Unit V.

(pet)
137.0
1300
96.0
109.0
139.0
950

Intercept

(psf)
7500
3750
0.0
0.0
2000
0.0

Angle Surface

(deg)
220
1680
340
350
300
300

No.

£35333

500 -

480 |

460

440

420

T

400

STED

20

40

60

80

100
STABL6H FSmin=3.75

120

140

Safety Factors Are Calculated By The Modified Bishop Method

160

180

200
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Cane Run Station: Section 7, Downstream, Seismic
CASTEDWINICANERU~1S7T\DOVWNST~117_QUAKE PL2 Run By: MACTEC albrenneman 2/19/2010 4:56PM

540

520 H

-5 -0 o0 TN #

Hm
=m
p=xi

347
318
318
3.18
318
319
3,20
320

Soil
Desc.
CL-Stift
CL-Firm
SP-Loose
SP-Firm

CL-Stock
cow

Soll  Total
Type Unit W,
No. (pcf)

1 1320
2 1250
3 910
4 1040
5 1340
6 900

Saturated Cohesion Friction Piez.
Intercept Angle Surface
No.

Unit Y,

(pct)
137.0
1300
96.0
109.0
139.0
950

(psf)  (deg)
7500 220
3750 160
0.0 340
0.0 350
2000 300
0.0 300

$33333

Load Value
Horiz Egk  0.050 g«
Vert Eqgk 0050 gh

500

480

460

440

420 |

100 1 | | | | | | 1 |
0 20 40 60 80 100 120 140 160 180
STABL6H FSmin=3.17
STED Safety Factors Aire Calculated By The Modified Bishop Method

200
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Attachment 3 - LG&E Additional Information
DRAFT Assessment of Dam Safety, Coal Combustion Surface Impoundments (Task 3) Report, Cane Run Power Station,
Prepared by CHA, December 18, 2009

Attachment 3 - LG&E Additional Information
Geotechnical Exploration and Slope Stability Analyses, Data Package
Louisville Gas and Electric (LG&E)

Cane Run Station
Dead Storage Pond /Basin Pond Complex,

MACTEC Engineering and Consulting,

February 23, 2010
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GEOTECHNICAL EXPLORATION AND SLOPE STABILITY
ANALYSES DATA PACKAGE
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MACTEC

engineering and constructing a better tomorrow

February 23, 2010

Mr. David J. Millay, P.E.

E. ON U.S. Services, Inc.

220 West Main Street

Louisville, Kentucky 40202

Phone: 502-627-2468

Facsimile: 502-217-2850

Electronic mail: David.Millay/@eon-us.com

SUBJECT:  Geotechnical Exploration and Slope Stability Analyses Data Package
LG&E Cane Run Station — Dead Storage Pond / Basin Pond Complex
Louisville, Jefferson County, Kentucky
MACTEC Project Number 3143-10-1216

Dear Mr, Millay:

MACTEC Engineering and Consulting, Inc. (MACTEC) is pleased to submit this data package
summarizing our geotechnical exploration and slope stability analyses completed to date for the Dead
Storage Pond / Basin Pond Complex at the LG&E Cane Run Station Facility in Louisville, Jefferson
County, Kentucky. Our services were provided in general accordance with our Master Agreement
Number 31528, Contract Number 41994 and our Proposal Number PROP10LVLE Task 006R, dated
February 4, 2010.

The attached data package presents a brief discussion of our scope of geotechnical services, results of
our field and laboratory testing and the results of our slope stability analyses performed to date. A

final report of our geotechnical exploration and slope stability analyses for this facility will be issued
under separate cover.

MACTEC appreciates this opportunity to provide our services to you and we look forward to serving
as your geotechnical consultant throughout this project. Please contact us if you have any questions
regarding the information presented.

Sincerely,

MACTEC ENGINEERING AND CONSULTING, INC.

Sl I

April L. Brenneman, P.E.

Nicholas™G. Schmitt, P.E.

Project Engineer Senior Principal Engineer
Licensed Kentucky 26750 Licensed Kentucky 10311
Attachment: Data Package

MACTEC Engineering and Consulting, Inc.

13425 Eastpoint Centre Drive, Suite 122 ® Louisville, KY 40223 e Phone: 502.253.2500 ¢ Fax: 502.253.2501 www.maclec.com
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LG&E Cane Run Station - Louisville, Kentucky February 23, 2010
MACTEC Project Number 3143-10-1216 Dead Sorage Pond / Basin Pond Complex

EXECUTIVE SUMMARY

The firm of CHA was contracted by Lockheed Martin (a contractor of the United States
Environmental Protection Agency) to perform a site assessment of the coal combustion waste
(CCW) impoundments at the Louisville Gas and Electric (LG&E) Cane Run Station Facility.
CHA issued a Draft Report of Assessment of Dam Safety, for these facilities on December 18,
2009. LG&E retained MACTEC to provide geotechnical engineering consulting services and
to conduct geotechnical explorations and slope stability analyses on the Ash Treatment Basin
(ATB)/Emergency Pond (E-Pond) Complex and the Dead Storage/Basin Pond Complex. This
document presents a high level summary of our activities, findings and conclusions to date, for
the Basin Pond/Dead Storage Pond Complex. The ATB/E-Pond Complex activities are
reported under separate cover.

Background

The Dead Storage Pond/Basin Pond Complex consists of two ponds separated by a common
divider dike with a combined surface area of approximately 6 acres. The 2 acre Basin Pond is
located on the south side of the common dike and the 4 acre Dead Storage Pond is located on
the north side of the divider dike. According to CHA, the Dead Storage Pond contains unused
carbide-lime slurry and receives run-off from the portable lime slakers and lime receiving
areas. Excess water flows into the Basin Pond, in addition to equipment wash-down run-off
flows. Solid materials in the Basin Pond include calcium sulfites and fly ash used in scrubber
sludge.

The Dead Storage Pond/Basin Pond Complex is partially incised and partially diked, with
approximately 1,100 linear feet diked on the north and east sides and the remainder (south and
west sides) are fully incised. The crest elevation ranges from 450 to 453 feet National Geodetic
Vertical Datum of 1929 (NGVD), with a typical crest width of approximately 20 feet on the
east side and 40 feet on the north side. The bottom of pond elevation is 430 feet NGVD. The
downstream toe elevation is approximately 441 feet NGVD, resulting in a maximum dam
height of approximately 12 feet. The pool elevation at the time of our exploration was
approximately 440 feet NGVD.

Engineering Approach

MACTEC’s engineering approach is based on 1) a systematic process of obtaining and
reviewing available data; 2) developing an exploration approach to efficiently obtain missing
data that is required to evaluate the stability of the structure and 3) assigning a project team
with all the requisite technical skills and experience necessary to fully evaluate the existing
impoundment conditions, competency and stability.

MACTEC assembled a geotechnical engineering team that met with LG&E representatives to
outline our engineering approach and geotechnical exploration. We reviewed the Draft Report
of Assessment of Dam Safety, reviewed aerial photographs, reviewed Kentucky Division of
Water inspection reports and conducted a site reconnaissance.
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LG&E Cane Run Station - Louisville, Kentucky February 23, 2010
MACTEC Project Number 3143-10-1216 Dead Sorage Pond / Basin Pond Complex

MACTEC developed a geotechnical exploratory drilling program, a geotechnical laboratory
testing program and determined supplemental surveying requirements. The primary guidance
documents for the development of our exploration and analyses included: Kentucky
Environment and Energy Cabinet, Water Infrastructure Branch, Dam Safety Division
Guidelines (primarily Engineering Memorandum Number 5 and KAR 401:030 — Design
Criteria for Dams and Associated Structures and “Guidelines for Geotechnical Investigation
and Analysis of New and Existing Earth Dams”) and the U.S. Army Corps of Engineers
Engineering Manual (USACE) EM 1110-2-1902. These guidance documents suggest a Factor
of Safety (FOS) of 1.5 for long-term, steady-state conditions using maximum storage pool (EM
1110-2-1902 suggests an FOS of 1.4 for long-term, steady-state conditions using maximum
surcharge pool); an FOS of 1.2 for rapid drawdown (EM 1110-2-1902 suggests an FOS in the
range of 1.1-1.3); and an FOS of 1.0 for seismic conditions.

Exploration and Laboratory Testing Program

The geotechnical exploration program was developed to obtain subsurface data at three cross-
sections along the dam at areas we judged to be “critical” based on the topography and nature
of the exposed slope. A total of three soil test borings were drilled along the embankment crest,
extending to depths of 50 feet, and a total three soil test borings were drilled along the toe of
the embankment to depths up to 25 feet. A total of two piezometers were installed along the
embankment crest and one piezometer was installed in a toe boring to monitor pieziometric
levels within the dam.

The geotechnical laboratory testing program consisted of extensive classification tests,
including Atterberg Limits, Grain-size analyses and specific gravity determinations; and
strength tests including consolidated undrained triaxial shear tests with pore pressure
monitoring and direct shear tests, to determine both total stress and effective stress parameters.
In addition to this laboratory testing program, the Standard Penetration Test results obtained
during drilling were statistically analyzed to delineate the general subsurface conditions.

Slope Stability Modeling and Analyses

Slope stability analyses were conducted using the computer program PCSTABL, developed by
Purdue University. The program uses a two-dimensional limit equilibrium method of analysis
and calculates the factor of safety based on the Modified Bishop Method of Slices. Our
analyses were performed to model the overall stability of the existing dike including steady-state,
flooding, rapid drawdown and seismic (dynamic) conditions. To date, one cross-section (Section
11) located along the north dike has been analyzed, the location of which is shown on the
attached Boring Location Plan and Stability Section drawing. A total of three cross-sections will
be analyzed for the Dead Storage Pond / Basin Pond Complex. The results of the remaining
analyses to be performed will be submitted in our final report of geotechnical exploration and
slope stability analyses.

The geometry used in the analyses of the Dead Storage/Basin Pond Complex was based on a
topographic survey of the boring locations and cross-sections provided by HDR in January 2010.
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LG&E Cane Run Station - Louisville, Kentucky February 23, 2010
MACTEC Project Number 3143-10-1216 Dead Sorage Pond / Basin Pond Complex

For Section 11, the downstream slope face ranged from 1.7H:1V to 2.8H:1V (horizontal to
vertical) and the upstream slope (wet side) range from 0.7H:1V to 2.5H:1V. The steepest
slopes were observed to be nearest the crest on both the upstream and downstream faces. The
upstream slopes below the current water or ash levels were projected from the topographic data
obtained in the field at each cross-section location from the portion of the upstream slope above
the water/CCW level.

In general, the dike was constructed of clay and sand fill reportedly to be excavated from the
incised portion of the pond. The fill was placed overlying existing alluvial soils comprised of
clay overlying sandy soils. Soil parameters (shown in Table 1 below) selected for the slope
stability analyses were chosen based on various resources including the results of the extensive
laboratory testing described above, field testing and observations, published information on
similar soil types and our experience. The soil strength parameters selected for each cross-section
analyzed are shown on the PCSTABL plots submitted with this data package.

Table 1. Soil Parameters

Soil Soil Unit Weight Effective Stress
Type O.I .
No. Description Total | Saturated | CohesionC’ | Friction Angle
(pcf) (pcf) (psf) ®’ (degrees)

1 CL (stiff) 125 130 500 2
2 SM (loose) 120 125 100 31
3 SP (loose) 91 96 0 34
4 SW-SM (Firm) 108 113 0 35

Calculated By: ALB
Checked By: CRV

Seismic conditions for this site were modeled under dynamic loading conditions using a peak
ground acceleration value of 0.050g (horizontally and vertically) for a 2 percent probability of
exceedance in 50 years.

The normal operating pool for the Dead Storage/Basin Pond Complex ranges from 440 to 445
feet NGVD. The maximum surcharge pool (crest of dam) was used in our analyses (ranging
from 449.8 to 453.0 feet NGVD). The unit weight of water contained within the pond was
modeled as 62.4 pounds per cubic foot (pcf). Further, we used water level readings obtained
from the piezometers installed in the crest and toe borings and modeled piezometric surfaces
that extended across the pond through the embankments to simulate a “worst case” condition.
Water levels in the installed piezometers are shown on the attached boring logs.
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LG&E Cane Run Station - Louisville, Kentucky February 23, 2010
MACTEC Project Number 3143-10-1216 Dead Sorage Pond / Basin Pond Complex

Conclusions and Recommendations

The results of the analyses for the critical cross-section selected (Section 11) are summarized
in the Factor of Safety (FOS) Summary Table included as an attachment to this data package.
In addition, the PCSTABL Plots showing the models and failure circles are also attached.
Based on the guidance documents previously referenced, a slope stability target FOS for dam
embankments of 1.5 is recommended for long-term, steady-state (effective stress) stability; an
FOS of 1.4 is recommended for maximum surcharge pool (effective stress) conditions; an FOS
of 1.2 is recommended for rapid drawdown (effective stress) conditions and an FOS of 1.0 is
recommended for seismic (dynamic) loading (effective stress) conditions. Our analyses,
performed using the parameters and geometry described above, indicates that the cross-section
analyzed to date provides acceptable factors of safety according to the criteria described herein.

MACTEC has completed laboratory analyses on selected material collected during the field
exploration. Based on our initial review of the data, the material properties, and embankment
characteristics, it is expected that further analysis will result in factors of safety the meet
regulatory guidelines. We will continue slope stability analyses efforts for the Dead
Storage/Basin Pond Complex and will revise analyses and identify critical cross-sections as
necessary. The results of these engineering analyses and a detailed report of our geotechnical
exploration will be provided in our final report.
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SOURCE: CaneRunA. tif, based on Aerial Survey performed by L. Robert Kimball Associates on December 21, 2009
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LOUISVILLE GAS & ELECTRIC SITE LOCATION MAP
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BORING LOCATION PLAN AND SLOPE STABILITY SECTIONS
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LOGS OF BORINGS

STATISTICAL ANALYSISOF SPT RESISTANCES

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Page 11



Well graded gravels, gravel - sand
mixtures, little or no fines.

Poorly graded gravels or gravel - sand
mixtures, little or no fines.

Silty gravels, gravel - sand - silt mixtures.

“layey gravels, gravel - sand - clay
mixtures.

Well graded sands, gravelly sands, little or
no fines.

Undisturbed Sample (UD or SH) g Auger Cuttings (AU)
x Split Spoon Sample (SS or SPT) )5 Bulk Saméiié%%?ie (GS) NG
Rock Core (RC) (Ol No Recovery (NR)
/| Water Table at time of drilling 9| Water Table after drilling
WOH - Weight of Hammer C| Cave Depth

Poorly graded sands or gravelly sands,
little or no fines.

Silty sands, sand - silt mixtures

Clayey sands, sand - clay mixtures.

[norganic silts and very fine sands, rock
flour, silty or clayey fine sands or clayey
silts and with slight plasticity.

Inorganic clays of low to medium
plasticity, gravelly clays, sandy clays, silty
clays, lean clays.

Correlation of Penetration Hesistance (N)
with Relative Densitv and Consistency

SAND & GRAVEL SILT & CLAY
Relative Density No. of Blows Consistency No. of Blows

Very Loose O0to 4 Very Soft Otol

Loose 5to 10 Soft 2t04

Firm 11 to 20 Firm 5t08
Very Firm 211030 Stiff 9to 15

Dense 31 to 50 Very Stiff 16 to 30
Very Dense Over 50 Hard Over 30

Organic silts and organic silty clays of low
plasticity.

Standard  The Number of Blows of a 140 Ib. Hammer Falling 30 in. Required to
Penetration Drive a 1.4 in. .D. Split Spoon Sampler 1 Foot. As Specified in ASTM
Resistance  D-1586. Also commonly referred to as an "N" value.

Inorganic silts, micaceous or diatomaceous
fine sandy or silty soils, elastic silts.

Estimated Relative Moisture Condition

Visual classification relative to assumed optimum moisture content (OMC) of standard proctor

Inorganic clays of high plasticity, fat clays Dry: Air dry to dusty
Slightly Moist: ~ Dusty to approximately -2% OMC
Inorganic clays ranging from low to high Moist: Approximately between +2% OMC
plasticity (combination of CL and CH above) Very Moist: From approximately +2% to nearly saturated
Organic clays of medium to high plasticity Wet: Contains free water or nearly saturated
Peat and other highly organic soils. . .
foo T Rock Continuity
The upper portion of a soil, usually dark Relative Hardness of Rock
/- colored and rich in organic material. ) Core .
' S— - Very Soft: Can be broken with fingers Recovery Description
< | Fill soils are materials that have been 200
%8 FILL | transported to their present location by Soft: Can be scratched with 4% 70{2 X%%?}T%et?rﬁt
marn. fingernail; Only edges can o ; pes
| : . . . 70 - 90% Fairly Continuous
i Lime-| A sedimentary rock consisting be broken with fingers 90 - 100% Continuous
I tone | predominantly of calcium carbonate . ! ou
——d i - Moderately Can be easily scratched
- 1Qand-| A sedimentary rock consisting of sand Hard: with knife; Cannot be Rock Quality Designation
SRS o consolidated with some cement (clay or scratched with fingernail
- S1ON€ | quariz efc.) . : Rock Quality
T Hard: Difficult to scratch with RQD Classificati
X x ilt- ) . . - ion
x % A fine-grained rock of consolidated silt. knife; Hard hammer blow to
X K S'[ODG break Sp@gimen < 25% Very Poor
A fine-grained sedimentary rock consisting Very Hard: h it 25-5 OEA’ Pf)‘?r
Shale | of compacted and hardened clay, silt, or ery hard: Cannot be scratched with 50-75% Fair
mud. knife; Several hard hammer 75 - 90%, Good
7 blows to break specimen 90 - 100% Very Good
PWR | Partially Weathered Rock

Boundarv Classifications:

Sotls possessing characteristics of two groups are
designated by combinations of group symbols.

REC Recovery - Total Length of Rock Recovered in the Core Barrel Divided by the Total
Length of the Core Run Times 100%

Rock Quality Designation - Total Length of Sound Rock Segments Recovered that
RQD are Longer Than or Equal to 4" (mechanical breaks excluded) Divided by the Total
Length of the Core Run Times 100%.

SAND GRAVEL gﬁqgﬂﬁg_ The Unified Soil
SILTOR CLAY Cobbles | Boulders %l&sszfxcgt1on System, Corps of
Fine Medium | Coarse Fine Coarse Engineers, U.S. Army
Technical Memorandum No.
N0.200 No.40 No.10 No.4 3/4" 3" 12" 3-357, Vol. 1, March, 1953

U.S. STANDARD SIEVE SIZE

(Revised April, 1960)
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5 £ L a7 [woounT| | 2| 2| 388|781 REMARKS
) G € %.E '3 g ) i.g o ‘E E E g ‘EEF’_‘ i';‘f’ Note: No information on
H £ v EE |2 T ZE|eg|o|le| 8BS |58 theborigs shouldbe
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL 83 g- Cl- o o |55 5| 5| 5q9 © | used without considering
(it} OF SYMBOLS AND ABBREVIATIONS BELOW. D {ft) Z |5[Y: RGD OClE|8|7S% | 8% teentrecontentorine
. 0 4524 wlin)i % REC J|a S|e main document
Paorly graded Gravel, with SAND and SIiLT; FILL ' SURFACE COVER:
B T r ' GRAVEL
- - LOOSE, Orange brown and greenish gray, very fine to fine L -
B 1 grained, silty SAND (SM), with CLAY layers, maist to very 8 |
moist; FILL 454
i 7 T 1 8581 X|13 e
L 5 | | 447 4] (N=9) |148 48
: | FiRM, Dark greenish gray, tean CLAY (CL}, very maist; FILL 7
3 4 - - 3-2-3
88-2 12 <
L 10 4424 (N=5) 247
i | STIFE, Brown, sandy and silly, isan CLAY [CL), wiih SAND ]
i 1 pockets, moist; ALLUVIUM r 1 4as
i 7 B 1 8s-3 10
L 15 (N=9)
[ UD-1 S 24 18.2|26 |17
VERY LOOSE to FIRM, Brown and dark arange, fina
B 1 grained, silty SAND (S}, moist to very moist; ALLUVIUM 422
5 . 584 12 )
I - 20 — {N=4}
LLI - 45
55 [0 1
z - 25 — (N=9) | 7.5
= R
556 zl 15 _
u — 30 — {N=11)
o =) i FIRM, Brown and tan, very fine to coarse grained, silty, well ")//s-f ]
afr 7 graded SAND {SW-SM), with gravel and pebbles, moist; %,};”" 7]
n S 4 Aluvium ,///j;;_ 1ss7 M| l\f-_?-%)
5l 35 v 417.4 | =
o 4%
~
= é#ﬁjf 7 UD-2 2 34 6
=F ; / rli e )
(18] @ o
<r 1 / :jf,‘ 7
> = ,}//#ﬁj' 1sse XM 2770,
£ 40 /#,—412.47 (N=14) | 4.
=i 1 o
s ek ]
& LOOSE, Brown and dark orange, fine grained, poorly graded
T 7 SAND (SP), moist to very moist; ALLUVIUM b
3 | il 1 ss-9 1| 333
U i 407.4- (N=8)
Q VERY FIRM, Brown and lan, very fine to coarse grained, silty )
x =T 7 SAND (SM), wiih gravel and pebbles, maist; ALLUVIUM -1 yp-3 24 16.1 20
2t 4 2
g i d
Q
< 5T . 18810 1af 1015
algo Ao o 402.4— (N=25)
=z BORING TERMINATED AT 50.0 FEET ; BORING DRY
er 7 B 7] UPON
{ al - - - COMPLETION OF
21 ] L 4 DRILLING
a
o K o
& 55 397.4
LU
g
-
] :
=| START DATE:  1/26/2010
5 | CONTRAGTOR: To-State Drilng, LLC TEST BORING RECORD
w | DRILLER: Shannon Snow [ :
: <} EQUPMENT:  CMF 55 Project: Dead Storage Pond / Basin Pond
8 { METHOD: HSA Project No:  3143-10-1216
% | HOLE DIA: 4% ID .
3 | vAaMMER: Automatic Checked By: %_ Boring No.: B-1 OC
3 LOGGED BY: Vandana Muddu
@ | PREPARED BY: Sarah Sheilley e/
B| e HMACTEC
=
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> Bl 40 — grained, sity, well graded SAND {SW-SM, with gravel and {;}" (P 4130 N=8) | 184
W / a5
H ot - pebbles, wet; ALLUVIUM /’}/,/‘ -
=1 ] /:j’v_ .
= ﬁfi:_ 1
3 /’ g
) e 1 559 Xlw 569
U ) iy %/,;—408.[}; (N=15) }12.3
=4 i / G i
= / )
. Zo i
of ) bt .
gl el ] 6-8-13
& /’ 0] 55-10 15| 0
oy 50 e / # 403 OH (N—21) 4.4
z BORING TERMINATED AT 50,0 FEET ’ BORING DRY
ar 7] B 7] UPON
{ at . L . COMPLETION OF
<l ] | ] DRILLING
w
Y i e
]
| ss 398.0
W E
g
oy
)] &
=| START DATE:  1/26/2010
Wl CONTRACTOR: Tri-State Drilling, LLC TEST BORING RECORD
o § DRILLER: Shannon Snow innt i
: <| FouPvENT:  CaME 55 Project: Dead Storage Pond / Basin Pond
o { METHOD: HSA Project No:  3143-10-1216
% { HOLE DIA.: 4%" 1D ]
S | HAMMER: Automatic Checked By: \j@g Bonng No.: B-11C
3 LOGGED BY: Vandana Muddu
w | PREPARED BY: Sarah Sheilley £
B e #MACTEC
=
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MACTEC SOIL-ROCK (SITE MAP) 3143101216 DEAD BASIN PONB.GPJ MACTEC DATABASE TEMPLATE 01.60T 2/22/10

D SAMPLES parg ) Il
E DESCRIPTION L E =2l | <58 |E
: S L[, R[N SE| 3| | By g REMARKS
T G E 25 |~/ E b C B |FE E 5| ELE L@ Note: Mo information on
H E v EE |2 5 ER|og|g|o| 885 |58 thebuigsshoudbe
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL | @518 0= q @ 58| 52| 55F B usedwihout considering
() OF SYMBOLS AND ABBREVIATIONS BELOW., D )y | < |§|Y | RGD ClE| 8|70 8| teentie contentof the
_— 4413 & |(in)| 9% REC oL = iain dosumnent,
I NTOPSOIL; FILL 7 Yy 18| 1 SURFACE COVER:
SOFT, Dark gray, silty SAND (SM), wet; FILL i ] (N=2) |35.9 GRASS
FIRM, Gray with brown, lean CLAY (CL) with ASH (CCW}, ] 13
moist to wet; FILL - 1 5852 E 18 N‘_'S 26.5
- 5 - 436.3-] (N=8) |26.
] L ] 4-3-2
55-3 XI 18 l
- 10 4313 (N=5} |445
i FIRMto LOOSE, Dark gray, silty SAND (SM), moist;
i 7 ALLUVIUM 465
J . 8| 46
[ 5 554 ZI (N=11) |37.3
i 1 BORING CAVED IN
7 AT A DEPTH OF 17
= . S5-5 XI 8| 132 FEET UPON
L 50 | (N=5) |51.9 COMPLETICN OF
| DRILLING
___________ ——— 3-3-4
LOOSE, Brown and tan, fine to medium grained, poorly 356 XI B =7 |372
[~ 2% Tlgraded SAND(SP) web ALUVIUM _ —  _ © ‘ BORING DRY
4 BORING TERMINATED AT 25.0 FEET UPON
. - - COMPLETION CF
J i N DRILLING
| 2 | — 411.3—
— 35 — 406.3 —
40 — —401.3—
| a5 — 396.3
L 50 — —391.3—
— 55 386.3
START DATE:  1/28/2010
CONTRACTOR: Tri-State Drilling, LLG TEST BORING RECORD
DRILLER: Mark Williams P :
EQUPMENT:  CME 45 Project: Dead Storage Pond / Basin Pond
METHOD: HSA Project No:  3143-10-1216
HOLE DIA: 2" D
HAMMER: Automatic Checked By: Boring No.: B-11T
LOGGED BY: Nick Jonas
PREPARED BY: Sarah Sheilley
REMARKS:

A MACTEC

Page 16



D SAMPLES ol =]
L E ~l 3z c@ |5
: DESCRIPTION L] E s voounT| oE| | 2| 352 |33 REMARKS
H = 2, z e = s
L CE; E, é_ﬁ ii E © 3 © fg B E § %g; i:'g Note: No infrmation an
E |2 8B 55 E|lo|o| REG | 5| the borings should be
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL 85 2|0 N @ I=0]S5|5| 559 | O vsedwihout consider
wZ | € 1] 8|3 2% g
(1) OF SYMBOLS AND ABBREVIATIONS BELOW. D (i) gl V[ RQD FTla|~0g|s the entire contentof the
I 449.8 ol{in) % REC -|a i main document,
i Gravel with SAND and SILT; FILL ) SURFACE COVER:
T B N GRAVEL
[ STIFF, Orange brown and gray, silty and sandy, lean CLAY I ]
- -4 (CL), with black oxides, moist; FILL - -
. 4 - E 5-5-5
§5-1 12
— 5 — - 4448 (N=10)
[ 1 - 7 Ub 18 216|236 | 20
B 4 - - 5-6-7
58-2 12 I
— 10 — 430.5 (N=13)
i SOFT to FIRM, Gray, fine to medium grained, silty, lean ]
" CLAY (CL), very moisi to wet, with ASH (CCW); FILL - 1
B N L 4 212
538-3 XI 18 _
- 15 | L 4348 {N=3) 1428
| i - - 2-2-5
85-4 8| 2%
h - 20 - 4298 N=7)
z ] i 7P 478
m i LOOSE, Gray and tan, very fine to fine grained, silty SAND b
B | (SMj, very moist to wet; ALLUVIUM ] 555 5 4-:1-3
z — 25 — - (N=6)
: 88- 12
u - 30 — : SSXI (N=6) | 66
of :
§ ! i ! 3-2-5
i3 - : R 14 i
ﬂ oy S : SS?X (N=7) |259
(S8 8 m
5 A
m ur LOOSE to DENSE, Gray, tan and orange brown, fine to 8,? 1 ]
=T 7| coarse grained, silty, well graded SAND (SW-SM), with %,}ﬁ" T
> 1 -4 gravel and pebbles, very moist to wet; ALLUVIUM /’r‘;:— 1 555 ol 336
Bl a0 fﬁi;— 409.8] {(N=9) | 6.0
=i B el < uD-3 il 0
2| i ’/;z,;_ ] 5.2 7
[ ]
& %Z;j 61193 BORING CAVED IN
a1 7] /9‘;\,;- 7 858 13 P:‘I—_34 93 AT A DEPTH OF
U el 45 - 404.8] (N=34) | 2. 47.5 FEET UPON
| i f; v 1 COMPLETION OF
Lhd DRILLING
R i L 4
(a4 R Zisks
- 4 Pg W N -
< % i ] éﬁi;_ 1 s5.10 WA 14| 202225
il ) e — e Z,‘?}’ 399,.8— {N= 47) 77
z BORING TERMINATED AT 50.0 FEET : BORING DRY
er ] B 7 UPON
{ @i . - . COMPLETION OF
i . B | DRILLING
w
=
&l 56 394.8
(=)
WE
=
©3
)] :
= | START DATE:  1/27/2010
: i | CONTRACTOR: Tri-Shate Drilling, LLC TEST BORING RECORD
w | DRILLER: Shannon Snow P -
g EGUPKENT:  GME 55 Project; Dead Storage Pond / Basin Pond
g | METHOD: HSA Project No:  3143-10-1216
% | HOLE DIA; 34" D .
5 | HAMMER: Automatic Checked By: %d_% Bormg No.: B-12C
G| LOGGED BY: Vandana Muddu
| PREPARED BY: Sarah Sheilley g[
ke #MACTEC
z
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MACTEC SOIL-ROCK (SITE MAP) 3143101216 DEAD BASIN POND.GPJ MACTEC DATABASE TEMPLATE 01.GDT 2/22/10

D SAMPLES NEREEE
E DESCRIPTION L E S E | 9585 e
: E L L, B[RO 8T 2| 2| Bag 48| REMARKS
T ¢ E 48 |F El%o e85 E S| EL2 LB Note: o information on
H E v et |2|S| 2 EBEled|a]|e 825 |E2| theborings shouid be
SEE KEY SYMBOL SHEET FOR EXPLANATION N MSL | &5 12 O|= o &= 5| 3|5 |552 | 85| wseowitrout constionng
{fty OF SYMBOLS AND ABBREVIATICNS BELOW, D {f) Z |5V, 2L Z| & | 7O0% | 8| theentrocontentof tha
_ | 4417 w|(in)| % REC o = main document
N TOPSOIL; FILE 2 : ) 333 SURFACE COVER;
L . i ] 88 18 2z
FIRM, Brown, silty, lean CLAY {CL), moist; FILL (N=86) [253 GRASS
R _ 1-3-3
5 LOOSE, Dark gray, silty SAND (SM}, wet; ALLUVIUM 55-2 8 (N=8) {400
i LOOSE, Dark brown and gray, silly SAND {SM), wet, with
B gravel; ALLUVIUM 124
R _ ; Y
[ 10 58-3 Zl 8 (N=8) |456
| 1.3 BORING CAVED IN
i $5-4 XI B (NTE |37 AT ADEPTH OF 13
L 45 (N=5) |32, FEET UPON
B COMPLETION OF
I DRILLING
FIRM, Dark gray. silty SAND (SM), wet; ALLUVIUM
. _ _ 3-4-5
LOOSE, Brown lo light brown, fine to medium grained, 585 XI Bl N=9) [306
[~ 20 "\ poorly graded SAND (SP), moist ALLUVIUM _ BORING DRY
BORING TERMINATER AT 20.0 FEET UPON
- - . COMPLETION OF
L 4 DRILLING
- 25 — 416.7
— 30 4117
- — 406.7 —
— 40 — 401.7
— 45 —396.7—
| 5 3917 —
— 55 386.7
START DATE:  1/28/2010
CONTRACTOR: Tri-State Drilling, LLC TEST BORING RECORD
DRILEER: Mark Williams s e Basi
EOUIPMENT:  CME 45 Project; Dead Storage Pond / Basin Pond
METHOD: HSA Project No:  3143-10-1216
HOLE DIA.: 3u" D _
HAMMER: Automatic Checked By: _ S8R Boring No.: B-12T
LOGGED BY: Nick Jones
PREPARED BY: Sarah Sheilley
REMARKS:

AMACTEC

Page 18



Y/ Project: Cane Run Station - Dead Storage/Basin Pond Crest Borings
// MA‘ I E‘ Project No.: ~ 3143-10-1216
Prepared By: ALB Date: 01/29/10

Checked By:  NRJ Date: 02/17/10

Statistical Analysis of Standard Penetration Test (SPT) Resistances (N-values)

Statistical Analysis
Depth* St
(feet) | B-10C|B-11C|B-12C| Min. | Max. Dev. Var. | Avg.
15 - - -
35 - - - - - - - -
5.0 9 7 10 7 10 1 2 8
7.0 = - ub - - - - -
10.0 5 20 13 5 20 7 56 12
12.0 = ub - - - - - -
h 15.0 9 11 3 3 11 4 17 7
z 17.0 | UD = = - - - - -
m 20.0 4 1 7 1 7 3 9 4
22.0 = ub ubD - - - - -
E 25.0 9 8 6 6 9 1 2 7
: 27.0 - uD - - - - - -
300 | 11 ’ 6 6 11 2 7 8
U 32.0 - - - - - - - -
o 35.0 16 7 7 7 16 5 27 10
a 37.0 | UD = - - - - - -
40.0 14 8 9 8 14 3 10 10
m 420 | - - uD - - - - -
> 45.0 8 15 34 8 34 13 181 19
470 | UD - - - - - - -
- 50.0 25 21 47 21 47 14 196 31
: 1 47 9 91 | 11
i ’. Gravel
SM (Fill) Note(s): *Indicates bottom depth of sample.
u CL (Fill)
SM (Alluvium)
q CL (Alluvium)
SP (Alluvium)
¢ SW-SM (Alluvium)

Version 12152001 SPT N-Values.xls: Dead Pond - Crest Borings
Page 19



ﬂ Project: Cane Run Station - Dead Storage/Basin Pond Toe Borings
JMACTEC Project No.: 3143-10-1216

Prepared By: ALB Date: 01/29/10
Checked By: NRJ Date: 02/17/10

Statistical Analysis of Standard Penetration Test (SPT) Resistances (N-values)

I.l.l Statistical Analysis
Depth* St
E (feet) | B-10T | B-11T | B-12T| Min. | Max. Dev. Var. | Avg.
: 1.5 7 2 6 2 7 2 7 5
O ss Lol - | - | - [ -1 - [ -1~
o 5.0 6 8 6 6 8 1 1 6
(] 70 fub | - - - - - - -
10.0 6 5 6 5 6 0 0 5
s 120 | uD - - - - - - -
> 15.0 11 11 5 5 11 3 12 9
E 17.0 | UD - - - - - - -
20.0 8 5 9 5 9 2 4 7
(2 4 25.0 7 | 7 : : 7
-:: I 2 11 | 2 5
SM (Fill) Note(s): *Indicates bottom depth of sample.
< CL (Fill)
(a8 SM (Alluvium)
m CL (Alluvium)
SP (Alluvium)
m. SW-SM (Alluvium)
Version 12152001 SPT N-Values.xls: Dead Pond - Toe Borings

Page 20



SUMMARY OF LABORATORY RESULTS
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Sheet 1 of 2
Borehole Depth S_?_mple ™ Atterberg .lelts — gggss I\[/\Ilc;ditsL‘lurJarLa %E?B:élesd %E?S:Iegzd Uit Weight (pef) Mag;;um f\)llpoti[s?.ttlrn; Specific Rock Core % Finer
vpe Lfl;:? Pll?nitiltc Pllisdt:acity ifimation Cogtent Strngth Stren_gtl'{ D[::y| DV:rweit Density Cor;ttent Gravity | pqp | Percent | #200
(%) {Soil-psf) | (Rock-psi) ensity ensity {pef) {%) Recovery
B-10C 35 SS SM | 14.8 48
|— B-10C 8.5 SS 24.7
z B-10C 15.0 UD | 26 17 9 cL | 182 105.3 | 1245 2.67
B-10C 235 $s 7.5
L B-10C 35.0 uD SW-SM| 34 104.2 | 107.7 2.71 6
z <[ B-10C 385 | SS 42
3] B-10C 45.0 uD SM | 16.1 92.9 | 107.9 2.71 20
:‘ 5| _B-10T 0.0 SS 245
u =|  B-10T 5.0 UuD | 25 17 8 |CL-ML| 204 114.8 | 138.3 2.69
<[ B-10T 100 | UD sC | 638 90.1 | 96.2 2.65 8
Q a|  B-10T 18.5 SS 257
(]3] B11C 35 SS SM | 276 50
£[ B-11C 10.0 up | 28 18 10 | CL | 176 106.4 | 125.2 2.74 87
(IH)c[ B-11C 185 | SS 21.0
> % B-11C 25.0 up | 20 17 3 SM | 246 96.6 | 120.4 2.68 31
S| B-11C 33.5 $S 23.5
~HIEEE 385 | sS 18.4
.- E| B-11C 435 | SS 12.3
U 2] B-11C 48,5 sS 4.4
gl BT 0.0 S5 35.9
“ el B-11T 35 SS 26.5
 HIEEI 85 | S5 445
| B-11T 13.5 SS 37.3
{ SR 185 | SS 51.9
[} 5| B-11T 235 SS 322
w % B-12C 5.0 Ub | 36 20 16 | CL | 216 105.4 | 128.2 2.75
2
2|  Remarks: Summary of Laboratory Results
m’ E Project: Dead Storage Pond / Basin Pond
§ Project No:  3143-10-1216
2 Checked By:
o * SPT/SS = Split-spoon BG = Bulk / bag sample P
% UD/SH = Undisturbed sample RC = Rock core ﬁ MACTEC

Page 22



Sheet 2 of 2
sample _2tEbEOLImis L uscs | ol e e, | nitelont e | MR | e | specic — X O gy
Borehole Depth Type | Liquid | Plastic | Plasticity .fc.;lasfs' Content | Strength | Strength Dry Wet | Density | Content | Gravity | pqp | Percent | #200
Limit Limit | Index | iMication (%) {Soil-psf) | (Rock-psiy | Density | Density (pcf) (%) Recovery
B-12C 13.5 SS 42.9
|- B-12C 20.0 up 47.8 70.6 | 104.4 2.54
z B-12C 28.5 Ss 6.6
B-12C 33.5 SS 25.9
L B-12C 38.5 SS 6.0
z o| B-12C 40.0 uD SW-SM| 5.2 2.69 7
& B-12C 435 SS 2.3
g B-12C 485 SS 7.7
(@]=] 8127 0.0 Ss 25.3
g B-12T 35 ss 40.0
g| B-12T 8.5 SS 45.6
(a)2] B-127 135 | SS 32.7
[x4]
£|  B-12T 18.5 SS 30.6
5
>t
@
=]
-
o
=
th
[ :
]
£| Remarks: Summary of Laboratory Results
m’ % Project: Dead Storage Pond / Basin Pond
5 Project No:  3143-10-1216
2 Checked By:
I
2 * SPT/SS = Split-spoon BG = Bulk / bag sample )
g UD/SH = Undisturbed sample RC = Rock core ﬂ MACTEC
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GRAIN SIZE DISTRIBUTION TEST RESULTS
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GRAVEL SAND
COBBLES - - - SILT CLAY
coarse | fine coarse | medium | fine
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 2 15 1 34 172 3-_; [§} 810 .5416 20 30 40 50 60 100140200
100 | : 1T E T i +Mu : [ T 1F
95 : : : CE

90

85

75

70

55

50 : : i : I

45

40

PERCENT FINER BY WEIGHT

35

30

25

. o

100 - 10 1 ) 01 ) .01 0.001
GRAIN SIZE IN MILLIMETERS

I
Symbol Location Depth, Soil Classification USCS | Dygg: | Dgor n 1) D C. C,
feet mm mm mm mm
® B-10C 3.5-5.0 Brown, silty SAND SM 9.5 | 0.188 | 0.038 | 0.008 | 0.96 | 22.66
Remarks: GRAIN SIZE DISTRIBUTION

-
<
LU
=
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O
o
Q
L
>
—
L
O
[0 4
<
<
a.
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2
=

Test Method - ASTM D422 Project: Dead Storage Pond / Basin Pond

Project No:  3143-10-1216

Checked By:
AMACTEC

MACTEC_GRAIN_SIZE 3143101216 DEAD BASIN POND.GPJ LAW_GIBB.GDT 2/22/10
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COBBLES GR}TVEL SANET SILT CLAY

coarse fine

fine coarse | medium

U5, SIEVE OPENING IN INCHES | L1.5. SIEVE NUMBERS ! HYDROMETER
4 2

6 3 15 1 41!23',8346 310141520 3040 5060 100140200
100 T T T T T E T T T T 171 T Tk

=Y

90

A |
o I
ol - H-

" {ITRRln

65

60

; e

35

PERCENT FINER BY WEIGHT

30

26

10

100 ) - 10 ‘ 1 - 0.1 I 0.01 0.001
GRAIN SIZE IN MILLIMETERS

Symbol Location Depth, Soil Classification USCS | Dy | Den Daw Do C. C
feat mm mm mm mm

¢ B-10C 35.0-37.0 | Brown, silty, well graded SAND SW-SM| 19 2423|0934 (0275 1.31 | 8.81

Remarks: GRAIN SIZE DISTRIBUTION
Test Method - ASTM D422 Project: Dead Storage Pond / Basin Pond
Project No:  3143-10-1216

Checked By:
ZMACTEC
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MACTEC_GRAIN_SIZE 3143101216 DEAD BASIN FOND.GPJ LAW_GIBB.GDT 2/22/10
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COBBLES GR)ﬂleEL SANE? SILT CLAY

coarse fine

fine coarse | medium

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS ] HYDROMETER

6 Y3 245 Tau V3 810 1416 55 30 4o 50 gy 100449200
100 | : ENE [T Tl : [ L

34 8
Jig 2
N

95

a0

85

80

&
-

[=2]
[=]

” a

35

PERCENT FINER BY WEIGHT

20 .
15 N M - : N

10

100 ) ) 10 . 1 . 0.1 ) 0.01 0.001
GRAIN SIZE IN MILLIMETERS

Symbol Location Depth, Soil Classification USCS | Dy | Den D D C. c
feet mm mm mm mm

® 8-10C 45.0-47.0 | Brown, silty SAND SM 12.5 | 0.497 | 0159 | 0.05 | 1.02 | 9.94

Remarks: GRAIN SIZE DISTRIBUTION
Test Method - ASTM D422 Project: Dead Storage Pond / Basin Pond
Project No:  3143-10-1216

Checked By:
ZMACTEC
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MACTEC_GRAIN_SIZE 3143101216 DEAD BASIN POND.GPJ LAW_GIBB.GDT 2/22/10
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GRAVEL SAND
COBBLES - - - SILT CLAY
coarse | fine coarse ‘ medium t fine
1.5. BIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 2 15 1 374 1"231'8 3 4 6 810 1416 o0 30 50 80 100140200
100 | LT D Ery I T o K [ I
95 ' ' ;
Y : : : : \ :
85 : : : : ! :
80 \
75 : : ; : \ :
70 : ; ; \ :
s
I : N : : :
5 Ll
5 ;
h E 55
= :
z w 50 +
= H H
o : : : : \ :
= 45 : > > . -
Ll > : s : : \ :
w : H B : :
QO 40 . T 0 " ;
o : H H H :
z w B M N M \ .
& 35 ; : ; : \ ;
= 0 ? z é
o 2
@) - RN
(] .
10 ;
Ll N
> ; '
Q . M 4 H M
l I 100 10 1 0.1 0.01 0.001
: o GRAIN SIZE IN MILLIMETERS
@] -
[
a4
a
®
<
z Symbol Location Depth, Soil Classification USCS | Dyes | Deps Day Dy C. C.
{ 2] feet mm | mm { mm | mm
% ® B-10T 10.0-12.0 [ Brown, clayey SAND 8C 0.425 | 0.213 | 0.157 | 0.081 | 1.43 2.62
0. .
w)
LLI .
3
a
: 5| Remarks: GRAIN SIZE DISTRIBUTION
; Test Method - ASTM D422 Project: Dead Storage Pond / Basin Pond
o Project No:  3143-10-1216
%I Checked By:
B &)
#MACTEC
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MACTEC_GRAIN_SIZE 3143101216 DEAD BASIN POND.GPJ LAW_GIBB.GDT 2/22/10

PERCENT FINER BY WEIGHT

COBBLES

GRAVEL

SAND

coarse

| fine coarse | medium

| SILT

fine

CLAY

U.S. SIEVE OPENING [N INCHES |

6 4

5 oy 12

U.S. SIEVE NUMBERS ] HYDROMETER

3 4 8 Q104,16 20 30 4p 50 gp 100,420

100

3 24

I

TTIRITT 171 7 T

a5

a0

EN

85

)

80

.

75

70

85

60

55

50

45

40

35

30

25

20

18

10

100

10

1 0.1 0.01

GRAIN SIZE IN MILLIMETERS

0.001

Symbol

Location

Depth,
faet

Soil Classification

USCS | Dygos | Den D, Do
mm [ mm | mm | mm

B-11C

3.5-5.0

Brown, silty SAND

SM 95 | 0.163 | 0.042 | 0.011

0.95

14.29

Remarks:
Test Method - ASTM D422

GRAIN SIZE DISTRIBUTION

Project No:  3143-10-1216

Checked By: %2

Project: Dead Storage Pond / Basin Pond

ZAMACTEC
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GRAVEL SAND
COBBLES . . . SILT CLAY
coarse | fine coarse | medium | fine
U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS | HYDROMETER

5 43 245 Tay W3 3 4 6 5104416 55 30 45 5044 10044420
100 | : llglllglllll?“\li;
% : : : e
90 i i : ; :
o z z z ; i
80
75
70
65 : ; : §
60 : : : \
55 : : | : :

50

20

PERCENT FINER BY WEIGHT

15

0 100. ) 10 ‘ 1 ' 0.1 ) 0.01 0.001
GRAIN SIZE IN MILLIMETERS
i
Symbol L ocation Depth, Soil Classification USCS | Dy | Deor Dy D, C, C,
feet mm mm mm mm
® B-11C 10.0-12.0 | Gray, [ean CLAY CL 0.425 | 0,035 | 0.011 | 0.003 | 1.16 | 10.99

Remarks: GRAIN SIZE DISTRIBUTION
Test Method - ASTM D422 Project; Dead Storage Pond / Basin Pond
Project No:  3143-10-1216

Checked By:
A MACTEC
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MACTEC_GRAIN_SIZE 3143101216 DEAD BASIN POND.GPJ LAW_GIBE.GDT 2/22/10
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GRAVEL SAND
COBBLES - - - SILT CLAY
coarse l fine coarse I medium | fine
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
& 4 3 2 15 1 374 112 3 4 6 810 1416 20 30 40 50 50 100140200
100 | : RN

. L'f" |

- 65
XL
o
[TH] B M H B
z s 111
f— G I
x : H B :
W 50 : : H .
z = : : : 5 \
[T : M H .
= 45 > s 0 -
(1N = : 5 e : \
Ly
0 40
= -
i : H - H T
& 35 : : : ; :
= | y
u ” : : : : :
O 20
a 15 : : : :
(T 10 : : : : g
: 5 : : : : : .
0 M M N H .
- 100 10 1 0.1 0.01 0.001
xXIT o GRAIN SIZE IN MILLIMETERS
&) -
0
4
gI
<
- Symbol Location Depth, Soll Classification USCE | Dy | Pewr | Dan | Dy C, c,
5 feet mm [ mm | mm [ mm
{ z ° B-11C 25.0-27.0 | Orange brown, silty SAND SM | 95 |0471|0.073) 0036 | 085 | 4.71
0.
L]
&
LLJ -
: § Remarks: GRAIN SIZE DISTRIBUTION
E Test Method - ASTM D422 Project: Dead Storage Pond / Basin Pond
2 Project No:  3143-10-1216
gl Checked By:
a 4
#MACTEC
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COBBLES GRA!\VEL SAND| SILT CLAY

coarse fine

fine coarse | medium

U.S. SIEVE OPENING IN INCHES I .S, SIEVE NUMBERS | HYDRCMETER

6 43 215 Vo V23 3 4 8 104418 55 30 45 50 gy #00,,4,200
100 TTHTT 7 F IR AR I

g5

90

80

75

70

65

60

55

50

PERCENT FINER BY WEIGHT

30

25

20

15 z ; f .

100 . ' 10 ' 1 - 0.1 - 0.01 0.001
GRAIN SIZE IN MILLIVETERS

W_GIBB.GDT 2/22/10

Symbol Logation Depth, Soil Classification USCS | Dipgs | Dess | Dam Do C. C,
feet mm | mm mm | mm

® B-12C 40.0-42.0 | Brown, silty, well graded SAND SW-SM| 12.5 | 2,166 | 1.146 | 0.269 | 2.25 | 8.05

Remarks: GRAIN SIZE DISTRIBUTION
Test Method - ASTM D422 Project: Dead Storage Pond / Basin Pond
Project No:  3143-10-1216

Checked By:
ZMACTEC
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L
>
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O
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MACTEC_GRAIN_SIZE 3143101216 DEAD BASIN PCND.GPJ LA
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ATTERBERG LIMITSTEST RESULTS
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60 L~
=) / b >
@ | @ | & p
/ /
40 / /
P
lr
& / /
= /
3
S ,/ <
= 7
[75]
. /
a o / //
/ /
10 e
CL-ML o P
- . @
0 Z
z 0 10 20 30 40 50 60 70 80 90 100 110
m LIQUID LIMIT
a
LLJ .-
m
<
> a Natural
H = Symbol Location Depth, LL | PL | PI | Moisture | LI UsCs Soil Classification
% feet Content, %
: é ® B-10C 165.0-17.0 | 26 | 177 | © 18.2 0.1 CL Brown, lean CLAY
8] -
Q
o
5
-
g
g
<l
2]
&
O.
Wil
7))
: g] Remarks: ATTERBERG LIMITS RESULTS
g Test Method - ASTM D4318 Project: Dead Storage Pond / Basin Pond
% Project No:  3143-10-1216
E’ Checked By:
& )
u
‘é LL=Liquid Limit, PL= Plastic Limit; Pl=Plasticity 'ndex; LI=Liquidity Index ﬁ MACT EC
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40

30

A /

20 V4

10 . /

PLASTICITY INDEX
N
\\

2Ll o
CL-ML P 7
- = ® | @
0 P
z 0 10 20 30 40 50 60 70 80 90 100 110
m LIQUID LIMIT
LLI [
5
a Natural
H ﬁ Symbol Location Depth, LL | PL | Pl | Moisture | LI USCS Seil Classification
s feet Content, %
: é ® B-10T 50-7.0 25 4 17 8 20.4 0.4 CL-ML Brown, silty, lean CLAY
O
2
S
a4
g
Y
z
(7]
<{
0.
w i
V) .
: £| Remarks: ATTERBERG LIMITS RESULTS
o Test Method - ASTM D4318 Project: Dead Storage Pond / Basin Pond
@ Project No:  3143-10-1216
[T
E. Checked By:
i 2
w
(é LL=Liquid Limit; Pi.= Plastic Limit; PI=Plasticity Index; LI=Liquidity Indax ﬁ MACTEC
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60 rd
& / :\,\(\e
@ | @ | & ¥
50 /0/ //
x 40 / /
fu d /
]
2 /| /
>
5 ,/ <
£ 7
tn
g /
L o / //
10 // . /
CL-ML P P
- = ®
z 0 10 20 30 40 50 60 70 80 a0 100 110
m LIQUID LIMIT
LLJ .-
E
>
a Natural
H b Symbol Location Depth, LL | PL | P! | Moisture { LI UsCs Soil Classification
E feet Content, %
: i ® B-11C j0.0-120 | 28 | 18 | 10 176 |-0.1 cL Gray, lean CLAY
8] -
iy
L
<L
=
- ¢
g
z
0. .
-
: 5 J Remarks: ATTERBERG LIMITS RESULTS
) Test Method - ASTM D4318 Project: Dead Storage Pond / Basin Pond
% Project No:  3143-10-1216
E. Checked By: ;
8 2
i
(é L1 =Liquid Limit; PL= Plastic Limit; Pl=Plasticity index; LI=Liquidity Index ﬁMACTEC
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MACTEC_ATTERSBERG_LIMITS 3143101216 DEAD BASIN POND.GPJ MACTEC DATABASE TEMPLATE 01.GDT 2/22/10

60 7
o >
® | @ | o ;

? / ~ / g

© / yd
i , Ve
[=]
= / /
E 30 ,.v/ >
= 7
W
9 /
B o / //

10 // /

cmm 2 g (S R OB NC
oA 9
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
Natural
Symbol Location Dapth, LL § PL { Pl | Moisture | LI uscs Soil Classification
feet Content, %
@ B-11C 250270 ¢ 20 | 17 3 248 2.7 SM Orange brawn, silly SAND
Remarks:

Test Method - ASTM D4318

Li=Liquid Limit; PL= Plastic Limit; Pl=Plasticity Index; LI=Liquidity index

ATTERBERG LIMITS RESULTS

Project: Dead Sterage Pond / Basin Pond
Project No:  3143-10-1216
Checked By:

#MACTEC
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MACTEC_ATTERBERG_LIMITS 3143101216 DEAD BASIN POND.GPJ) MACTEC DATABASE TEMPLATE 01.GDT 2/22/10

60

e
o
e / N

%0 / a / g

" / /|
] y v
2
: /| /
% 30 // [
E /7
)
S /
L 7

/ L4 /
/ /
10 g
v/
7T @@
0 //
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
Natural
Symbol Location Depth, LL | PL | Pl | Moisture | LI USCs Soil Classification
feet Content, %
® B-12C 5.0-7.0 36 | 20 | 16 21.6 0.1 CL Orange brown, lean CLAY
Remarks:

Test Method - ASTM D4318

LL=Liquid Limit; PL= Plastic Limit; PI=Plasticity Index; LI=Liguidity Index

ATTERBERG LIMITS RESULTS

Project:
Project No

Dead Storage Pond / Basin Pond
o 3143-10-1216

Checked By: __ 4dZ,

AMACTEC
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TRIAXIAL SHEAR TEST RESULTS
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3900 Total Effective [+~ - [t~ 1] tT-ttLaAT}
Copsf | .83 492 bbb b T e e
b, deg | 146 240 L i b ol r il LT ]
SRS S IR RS IO S SR NN B Y M el
B 2600 =
o - o i
] | L T
L L
P T
B 00— .
ol N I I -t T h ‘ [
2600 3900 5200
Total Normal Stress, psf
I Effective Normal Stress, psf — — —
I II 6000 Lot foe Sample No. 1 2 3
I B I ' Water Content, % 18.3 18.9 20.0
z 5000 ————— —=———12| _ | Dry Density, pcf 1052 107.5 107.1
. SRR 97 0 T T I 8 | Saturation, % 82.1 89.5 94.1
: - “ | £ | Void Ratio 0.6027 0.5687 0.5743
& 4000 1 Diameter, in. 283 287 283
u ) ‘ 5 Height, in. 5.70 5.98 5.75
£ i Water Content, % 22,1 202 19.9
O & 3000 - | Dry Denstty, pef 1056 1091 1096
2 - b < | 2@ | Saturation, % 100.0 1000 100.0
Q 5 S - | Void Ratio 0.5968 0.5444 0.5384
2 2000 ff—F1— Diameter, in. 283 286 281
f, T Height, in. 569 595 570
m l PSSR NSO NN A S Strain rate, in./min. 0.00 0.00 0.00
> 1000 T Back Pressure, psi 68.00 48.00 48.00
i y A | G Cell Pressure, psi 74.90 6190 75.80
o+ ' Fail. Stress, psf 4002 2763 3351
.- 0 5 01520 | Total Pore Pr, psf 9072 8064 9432
U Axial Strain, % Ult. Stress, psf 1632 1531 1529
Total Pore Pr., psf 100806 8280 7171
o [ % Fo e
< CU with Pore Pressures s Tallre, ps
Sample Type: UD Client: LG&E
{ Description: Brown, lean CLAY (CL)
Project: LG&E Cane Run Station
L Specific Gravity= 2.7 Location: Dead Storage Pond / Basin Pond
Remarks: Sample Number: B-10C Depth: 15.0 - 17.0 Feet
m' Proj. No.: 3143-10-1216 Date Sampled:
- TRIAXIAL SHEAR TEST REPORT
MACTEC Engineering and Consulting, Inc.
Figure Louisville, Kentucky
Tested By: Tony Oberhausen 94*@)2
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12500 12500 5 I
: 10000 | - : 10000
I - !
o o (T~
5 o 7500 - - S 75000 oo T F—a e
@ 8 20 ————
e a s o
o5 50007 - o5 5000 o b et
o0 ® —— 0w
S 3 T &%
© ©
-.6 D 2500 R — - - - J— B 46 O 2500 NN S S e e - P T papp—
[ (=
0 0
0% 8% 16% 0% 8% 16%
12500] 5 12500, |
I 10000 - e e i e 1 e | 10000 e e e 1 emiemfereeis e e e e i enies e e
h | e —— |
I / = I
z [ / @
[ oy WD
T aE 34y
L= L=a
o ¥ )
z © !6 5000 e e s e e e — e ———— ﬂ) 16 5000 —_ - [ S
S m o
Qs i a =
:' 20 2500 e e S0 2500|-
O S -
0 0
0% 8% 16% 0% &% 16%
n 6000 Peak Strength
Total Effective P
m a= 1686 psf 450 psf Y ST S R
> o= 0.0deg 22.2 deg P -
tan o= 0.00 0.41 -
(= 4000 R e
-
YU - -
.- ] -
U © -~
-~ -~ ]
2 o e — e g e i e e g I e J S e e s e e e e e ST S
™ A
< 7~ /
-
/),//// T
{ ol ( 3
o —— 1
n 0 2000 4000 6000 8000 10000 12000
T P pef
Stress Paths: Total Effective — — —
m Client: LG&E
: Project: LG&E Cane Run Station
Location: Dead Storage Pond / Basin Pond Depth: 15.0 - 17.0 Feeat Sample Number: B-10C
Project No.: 3143-10-1216 Figure MACTEC Engineering and Consulting, Inc.

Tested By: Tony Oberhausen
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DIRECT SHEAR TEST RESULTS
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-~ M t s ‘ : I | !( : MACTEC Engineering and Consulting, Inc.

13425 Eastpoint Centre Drive; Suite 122

Louisville, Kentucky 40223

Direct Shear Test (ASTM D 3080-04)

Date Tested: 2/16/10 Lab No.:
Project: Dead Storage Pond/ Basin Pond

Project No 3143-10-1216
o b A .

e
i 351037 feet

Boring: B-10C
Sample Description:

Brown, well graded SAND with grave! (sample sieved to remove material retained on No. 4 Sieve)
SUMMARY OF TEST RESULTS

Normal Stress, psf 1002 2001 4026
Shear Stress, psf 1,018 2,150 3,567
Initial Moisture Content, % 3.86% 4.18% 4.18%
Initial Dry Density, pcf 103.9 103.7 104.3
Final Moisture Content, % 14.6% 14.6% 14.2%
Cohesion: 319 psf

Angle of Internal Friction: 39 ¢

5,000

y— 0.8221x + 318.76
4,000 R?=0.9834

/t
3,000

” L~

2,000 —

Shear Stress (psf)

4
1,000
/

0
o] [ame] = [a} (=] =
b=t D < = b=t
= <, <, < <.
— [ ] [ant ~r uy
Normal Stress (psf)

Reviewed By: C;k}@
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Z '
: MACTEC Engineering and Consulting, Inc.

13425 Eastpoint Centre Drive; Suite 122
Louisville, Kentucky 40223

Direet Shear Test (ASTM D 3080-04)

Date Tested: 2/1710 Lab No.:
Project: Dead Storage Pond/ Basin Pond
Project N 3143

Boring: Depth: t
Sample Description: Orangish Brown, silty SAND {remolded sample)
SUMMARY OF TEST RESULTS
Normal Stress, psf 1000 2001 4001
Shear Stress, psf 1,126 1,913 2,948
Initial Moisiure Content, % 20.97% 21.19% 21.97%
Initial Dry Density, pcf 104.8 105.9 94.3
Final Moisture Content, % 19.6% 20.5% 18.8%
Cohesion: 609 psf
Angle of Internal Friction; 31°

5,000

4,000

y=10.53943x + 608.71
R*=0.9877

3,000 /
2’000 ‘/

Shear Stress (psf)

"
1,000 -
0
o o < < o o
< < = < <
< = <, <. S,
— o o < i
Normal Stress (psf)

-
<
LU
=
-
O
o
Q
L
>
—
L
O
[0 4
<
<
a.
LU
2
=

Reviewed By: %&;

g
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g/ M ACT E C MACTEC Engineering and Consulting, Inc.

13423 Eastpoint Centre Drive; Suite 122
Louisville, Kentucky 40223

Direct Shear Test (ASTM D 3080-04)

Date Tested: 2/1510 Lab No.:
Dead Storage Pond/ Basin Pond
3143-10-1216

Boring: et :
Sample Description: Brown, lean CLAY

SUMMARY OF TEST RESULTS

Normal Stress, psf 999 2001 4026
Shear Stress, psf 1,128 1,514 2,646
Initial Moisture Content, % 25.79% | 24.85% | 24.83%
Initigl Dry Density, pcf 95.1 97.0 99.6
I Final Moisture Content, % 26.1% 25.1% 25.3%
z Cohesion: 567 psf
Angle of Infernal Friction: 27°
:, 5,000
: 4,000
i - .
- y=10.5103x + 566.8
> & 3,000 R2=0.9931
b=
.- z
S
g -
U. 2 2,000
q |
1,000
< -
Ll 0
o = < fo < ]
o o] < [ate] Q
<. < < < =
W 3 3 = 3 -
: Normal Stress (psf)

Reviewed By: %%
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SUMMARY OF SLOPE STABILITY RESULTS

PCSTABL PLOTS
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W/ Project: Cane Run Station
;ﬁ(/’ MA‘ I E‘ Project No.:  3143-10-1216
Prepared By: ALB Date: 2/20/2010

Checked By: CRV Date: 2/20/2010

Results of Slope Stability Analyses - Dead Storage Pond / Basin Pond Complex

. - t e | Maxi : .
Critical Upstream | Downstream Longsterm S, cad,\_Slz_l‘lx. oz S_urcha.rge Eidal Rapid Drawdown Seismic
Section | Stope (H:v) | Stope (H:V) (Pool Elevation 456.5" (Crest Elevation)

PR it Target FOS* FOS Target FOS* FOS Target FOS* FOS Target FOS* FOS

1 07:10

1.7:1.0 N 1.5 1.7 14 27 1.2 1.7 1.0 1.6
Upstream 25:1.0
i 5 o 15 26 1.4 26 1.2 26 10 23
28:1.0
Downstream
* Target Factor of Safety References: Design Criteria for Dams & Associated Structures (401 KAR 4:030, KAR 4:040)

USACE EM 1110-2-1902: Slope Stability

Note: Upstream and downstream slopes varied (steeper slopes encountered nearest crest)

P:12010 Projects\Louisville Projects\3143-10-1216 - Cane Run Ash Pond - Louisville, KY - GEO & Slope Stability\5.0 Project Management\5.5 Calculations and Analysis\Summary of Slope Stability Results.xis

22272010

Page 47



Cane Run Station: Section 11, Upstream, Steady State
CASTEDWINVCANERU~11S11VJPSTREAM1_SS.PL2 Run By: MACTEC albrenneman 2/20/2010 5:00PM

# FS Soll Soll  Total Seturated Cohesion Friction Piez.
a 1.69 Desc.  Type UntWt. UntwM. Intercept Angle Surface
b 1.70 No. (pef)  (pef)  (psf)  (deg)  No.

c 171l smloose 1 1200 1250 1000 MO0 Wi

d A7l cLsit 2 1250 1250 5000 220 0w

e 171l sMloose 3 1200 1250 1000 310 w1

;1;1 SW.SM-Fm 4 1200 1250 00 350 WA

h 172

i 172

190 - -!

430 <1 3 g 3 .

400 | | | |
0 30 60 90 120 150

STABL6H FSmin=1.69
Safety Factors Are Calculated By The Modified Bishop Method

STED

-
<=
w
=
-
O
o
(&
w
e
-
L
O
(2 4
<
<
o
L
v
-]
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Cane Run Station: Section 11, Upstream, Maximum Surcharge Pool
CASTEDWINVCANERU~11S11WPSTREAMY 1 _FLOOD PL2 Run By: MACTEC albrenneman 2/20/2010 4:55PM

520 r T T

# FS Sol  Soll Total Satureted Cohesion Friction Piez.

a268 Desc. Type UnitWwt. UnttW. Intercept Angle Surface

b 268 No. (pef)  (peh) (psf)  (deg)  No.

c 271l sMloose 1 1200 1250 1000 310 wi

d 271 cL.stit 2 1250 1250 5000 220 Wi

e 2731l SMloose 3 1200 1250 1000 310 Wi

273 owsM-Fm 4 1200 1250 00 350 Wi

g 273
P h 274

i 2.74
LLI 1
Q
O 430 & - g 3 \ 3 M
(a4

\.
“ri sl e s B e e e we s o ———"" —O
L~ 4 ; ; 4
o ) <
:& 400 | 1 1 1
I I I 0 30 60 90 120 150
STABL6H FSmin=2.68

m STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 11, Upstream, Rapid Drawdown
CASTEDWINVCANERU~1\S11\UPSTREAMYI1_SSPL2 Run By: MACTEC albrenneman 2/20/2010 4:58PM

320 : T T
# FS Soil  Soll Total Saturated Cohesion Friction Piez.
a 1.69 Desc. Type UnitvM. Unt'Wt. Intercept Angle Surface
b 1.70 No. (pcf)  (pef)  (psf)  (deg)  MNo.
c 171 SM-Loose 1 1200 1250 1000 310 Wi
A7) cLstitt 2 1250 1250 5000 220 WA
e 1711l SMloose 3 1200 1250 1000 310 Wi
; 1;} SW.SM-Fm 4 1200 1250 00 350 WA
h h 172
i 1.72
w - i
Q
‘ l 430
n 400 | 1 | |
m 0 30 60 90 120 150
STABL6H FSmin=1.69
m STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 11, Upstream, Seismic
CASTEDVNVCANERU~1'S11WUPSTREAMY1_QUAKE PL2 Run By: MACTEC albrenneman  2/20/2010 4:56PM

320 ; | |
# FS Soil Soll Total Satursted Cohesion Friction Piez. Load Yalue
21.60|| Desc. TypeUnt\t. UnitVM. Intercept Angle Surface|| Horiz Egk 0.050 g«
b 160 Mo. (pcf)  (pef) (psf)  (deg) No. Vert Egk  0.050 gh
c 160( SM-loose 1 1200 1250 1000 310 Wi
d 161l ¢Sttt 2 1250 1250 5000 220 Wi
e 161 SMloose 3 1200 1250 1000 310 Wi
T 162(l swomFm 4 1200 1250 00 350 Wi
g 1862
P h 162
i 162
Ll s g
Q
‘ l 430
n 400 1 | | |
m 0 30 60 90 120 150
STABL6H FSmin=1.60
m STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 11, Downstream, Steady-State
CASTEDWINVCANERU~1YS1 1 \DOVWNST~1111_SSPL2 Run By: MACTEC albrenneman  2/20/2010 5.00PM

520 I T T
# FS Soll Soll Total Seturated Cohesion Friction Piez.
a 2.57 Desc. Type UnitvM. Untwe, Intercept Angle Surface
b 258 No. (pcf)  (pcf) (psf) (deg) No.
c 258 SM.Loose 1 1200 1250 1000 310 Wi
d 258) LSttt 2 1250 1250 5000 220 WA
= 258) sMloose 3 1200 1250 1000 310 W
f 2590 gacomFm 4 1200 1250 00 350 0w
g 259
h 259
i 260
490 - =

400 | | 1 1
0 30 60 90 120 150

STABL6H FSmin=2.57
STED Safety Factors Are Calculated By The Modified Bishop Method
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Cane Run Station: Section 11, Downstream, Maximum Surcharge Pool
CASTEDWIN'CANERU~11511\DOVWNST~1111_FLOODPL2 Run By: MACTEC albrenneman 2/20/2010 S5:01PM

520 T T T
# FS Soll Soll Total Saturated Cohesion Friction Piez.
a 2.57 Desc. Type Unitwt. Unit\W. Intercept Angle Surfac
b 258 No. (pef)  (pef)  (psf)  (deg)  No.
c 258| sM-loose 1 1200 1250 1000 310 w1
d 258 cL.stitt 2 1250 1250 5000 220 WA
e 2581l oM.Lopose 3 1200 1250 1000 310 WA
P 2590 gyomFm 4 1200 1250 00 350 WA
g 259
h 259
i 260
490 ~ .

{

L4

430 3 ¢ 3 3

400 | 1 1 1
0 30 60 90 120 150

STABL6H FSmin=2.57

Safety Factors Are Calculated By The Modified Bishop Method
STED 2 y '

-
<=
w
=
-
O
o
(&
w
e
-
L
)
oc
<
<
o
L
v
-]

Page 53



Cane Run Station: Section 11, Downstream, Rapid Drawdown
CASTEDVWINYCANERU~11S11\DOVWNST~1V1_RDD.PL2 Run By: MACTEC albrenneman  2/20/2010 S:.01PM

520 ’ T T
# FS Soil Soil  Total Saturated Cohesion Friction Piez.
a2.57 Desc. Type UntVW. Untwd. Intercept Angle Surface
b 2,58 No. (pcf)  (pch) (psf)  (deg)  No.
C 258l SM.-Loose 1 1200 1250 1000 310 Wi
d 258 cLstit 2 1250 1250 5000 220 W1
e 258 SMdoose 3 1200 1250 1000 310 w1
T 2591l opsMFm 4 1200 1250 00 350 Wi
g 259
h 259
i 2560
490 —

1 I 1 |
0 30 60 90 120 150

STABL6H FSmin=2.57
Safety Factors Are Calculated By The Modified Bishop Method

400

STED
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Cane Run Station: Section 11, Downstream, Seismic
CASTEDWINICANERU~11S11 \DOVWNST~11_QUAKE.PL2 Run By: MACTEC albrenneman 22072010 5:02PM

520 T T T
# FS Soll Soil  Total Seturated Cohesion Friction Piez. Load Value
a2.26 Desc. Type UntwM. UnitVW. Intercept Angle Surface|l Horiz Egk 0.050 g=<
h 227 No. (pcf) (pcf) (pst)  (deg) Mo, Vert Egk  0.050 gh
c 227) SM.Loose 1 1200 1250 1000 30 Wi
d 2271 cL.stitf 2 1250 1250 5000 220 Wi
e 226\ sM.loose 3 1200 1250 1000 IO Wi
f 228l gniomMFm 4 1200 1250 00 350 W
g 228
h 2.28
i 228
490 —
460

430 §

400 1 | | |
0 30 60 90 120 150

STABL6H FSmin=2.26
STED Safety Factors Are Calculated By The Modified Bishop Method
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