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Table 1 - Solid Waste Management Rules Cross Reference for Permit to Construct Application
Retired Ash Basin (RAB) — Ash Landfill

Section

Description

Location

Comments

.0503 Siting and

Design Requirements for Disposal Sites

@)

A site shall meet the following design requirements:

(@)

The concentration of explosive gases generated by the site shall not
exceed:

(i)

twenty-five percent of the limit for the gases in site structures (excluding
gas control or recovery system components); and

Not Applicable (N/A) for ash
landfill

(ii)

the lower explosive limit for the gases at the property boundary;

N/A for ash landfill

(b)

A site shall not allow uncontrolled public access so as to expose the
public to potential health and safety hazards at the disposal site;

Operation Plan (OP) — Section 1.4

(©)

A site shall meet the following surface water requirements:

A site shall not cause a discharge of pollutants into waters of the state
that is in violation of the requirements of the National Pollutant
Discharge Elimination System (NPDES), under Section 402 of the
Clean Water Act, as amended, or that is in violation of standards
promulgated under G.S. 143-214.1 and G.S. 143-215;

Engineering Plan (EP) — Section 5.2
OP — Section 1.10

(i)

A site shall not cause a discharge of dredged material or fill material
into waters of the state that is in violation of the requirements under
Section 404 of the Clean Water Act, as amended, or that is in violation
of any state requirements regulating the discharge of dredged or fill
material into waters of the state, including wetlands; and

EP — Section 5.2
OP - Section 1.10

(iii)

A site shall not cause non-point source pollution of waters of the state
that violates assigned water quality standards.

EP — Section 5.2
OP — Section 1.10
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Table 1 - Solid Waste Management Rules Cross Reference for Permit to Construct Application

Retired Ash Basin (RAB) — Ash Landfill
(continued)

Section Description Location Comments

.0503 Siting and Design Requirements for Disposal Sites

(d) A site shall meet the following ground water requirements:

(i) A site, except for land clearing and inert debris landfills subject to Rule | ¢ EP — Section 3.3.1
.0564(8)(e) of this Section, shall be designed so that the bottom
elevation of solid waste will be a minimum of four feet above the
seasonal high water table;

(i) Operators of new industrial solid waste landfills, lateral expansions of
existing industrial solid waste landfills, and industrial solid waste
landfills receiving solid waste on or after January 1, 1998 shall submit to
the Division a design which satisfies one of the following criteria:

(A) a design that will ensure that the ground water standards established N/A
under 15A NCAC 2L will not be exceeded in the uppermost aquifer at
the compliance boundary established by the Division in accordance with
15A NCAC 2L. The design shall be based upon modeling methods
acceptable to the Division, which shall include, at a minimum, the
following factors: (1) the hydrogeologic characteristics of the facility
and surrounding lands; (I1) the climatic factors of the area; and (I11) the
volume and physical and chemical characteristics of the leachate; or

(B) a design with a leachate collection system, a closure cap system, and a N/A Criteria of SB 1492 Utilized for
composite liner system consisting of two components; the upper Design

component shall consist of a minimum 30-mil flexible membrane and
(FML), the lower components shall consist of at least a two-foot layer of
compacted soil with a hydraulic conductivity of no more than 1x107
cm/sec. FML components consisting of high density polyethylene
(HDPE) shall be at least 60-mil thick. The FML component shall be
installed in direct and uniform contact with the compacted soil
component.

(iii) The Division reserves the right to require an applicant to submit a liner N/A
design if the groundwater protection demonstration in sub-item (ii) of
this paragraph is not satisfactory.

(iv) Industrial solid waste landfills shall comply with ground water standards | ¢  OP — Section 3
established under 15A NCAC 2L at the compliance boundary.

Page 2 of 3 Rule .0503(2)




Table 1 - Solid Waste Management Rules Cross Reference for Permit to Construct Application

Retired Ash Basin (RAB) — Ash Landfill
(continued)

Section Description Location Comments
.0503 Siting and Design Requirements for Disposal Sites
(e A site shall not engage in open burning of solid waste; e OP - Section 1.7
(j)] A site, except a land clearing and inert debris landfill, shall meet the
following buffer requirements:
(i) A 50-foot minimum buffer between all property lines and disposal areas; | ¢ EP — Drawing C1
(i) A 500-foot minimum buffer between private dwellings and wells and e EP-Drawing C1
disposal areas; and
(iii) A 50-foot minimum buffer between streams and rivers and disposal e EP-Drawing C1
areas; and
(@ Requirements of the Sedimentation Pollution Control Law (1I5ANCAC | ¢ EP — Section 5.2
4) shall be met. e OP-—Section1.3

Page 3 of 3 Rule .0503(2)




Table 2 - Solid Waste Management Rules Cross Reference for Permit to Construct Application
Retired Ash Basin (RAB) — Ash Landfill

Section Description Location Comments
.0504 Application Requirements for Sanitary Landfills
(2) The following information shall be required for reviewing a
construction plan application for a proposed sanitary landfill:
@) A map showing existing features to include:
Q) existing topography of the site on a scale of at least 1 inch equals e EP-Drawing C2
200 feet with five foot contours;
(i) bench marks; e EP-Drawing C2
(iii) springs; e EP-Drawing C2
(iv) streams; e EP-Drawing C2
(v) potential ground-water monitoring sites; e Site Suitability Study (SSS)
(vi) pertinent geological features; and e Site Suitability Study (SSS)
(vii) soil boring locations. e EP-Drawing C2
(b) A grading plan that provides:
(i) proposed excavated contours; e EP-Drawing C3
(i) soil boring locations; e EP-Drawing C2
(iii) locations and elevations of dikes or trenches; e EP-Drawing C3
(iv) designated buffer zones; e EP-Drawing C1, C2
V) diversion and controlled removal of surface water from the work e EP-Drawings C7, C9, C13
areas; and
(vi) proposed utilities and structures. e EP - Drawings C2-C14
(c) A construction plan that provides:
(i) engineering design for liners, leachate collections systems; e EP - Drawings
(i) proposed final contours showing removal of surface water runoff; e EP - Drawings C7
and
(iii) locations of slope drains or other drop structures. e EP-Drawing C7, C9, C13
(d) An erosion control plan that identifies the following:
(i) locations of temporary erosion control measures (sediment basins, e EP-Drawing C7, C9, C13, D7, D8,
stone filters, terraces, silt fences, etc.); D9
(i) locations of permanent erosion control measures (rip-rap, energy e EP-Drawings C7, C9, C13, D7, D8,
dissipators, ditch stabilization, pipe drain, etc.); and D9

Page 1 of 3 Rule .0504(2)




Retired Ash Basin (RAB) — Ash Landfill
(continued)

Table 2 - Solid Waste Management Rules Cross Reference for Permit to Construct Application

Section

Description

Location

Comments

.0504 Application Requirements for Sanitary Landfills

(iii) seeding specifications and schedules. e EP-Drawing D7
(e) Detailed diagrams showing typical sections of:
0] dikes, N/A
(i) trenches, e EP - Drawings D7
(iii) diversions, e EP - Drawings D7
(iv) sediment basins, and e EP-Drawing D9
v) other pertinent details. e EP - Drawings D7-9
(f A minimum of two cross sections per operational area showing:
(i) original elevations, e EP-Drawing D10
(i) proposed excavated depths, e EP-Drawing D10
(iii) proposed final elevations, e EP-Drawing D10
(iv) ground-water elevation, and e EP-Drawing D10
(v) soil borings. e EP-Drawing D10
) Site development showing phases or progression of operation. e OP-Figureslto5
(h) A written report that contains the following:
(M A copy of the deed or other legal description of the landfill site that | ¢ EP — Appendix VII
would be sufficient as a description in an instrument of conveyance
and property owner's name;
(i) Name of individual responsible for operation and maintenance of the | ¢  OP — Section 1.1,1.2
site;
(iii) Projected use of land after completion of the sanitary landfill; e EP—Section 3.2
(iv) Anticipated lifetime of the project; e EP-Sections 1.2,7.1.1
e OP-Section 2.1
(v) Description of systematic usage of area, operation, orderly e OP - Section 2.3,2.4
development and completion of the sanitary landfill;
(vi) Earthwork calculations; e EP —Sections 7.1.2, Appendix |
(vii) Seeding specifications and schedules; e EP-Drawing D7
(viii) Calculations for temporary and permanent erosion control measures; | ¢ EP — Section 7.8, Appendix VI

Page 2 of 3

Rule .0504(2)




Table 2 - Solid Waste Management Rules Cross Reference for Permit to Construct Application

Retired Ash Basin (RAB) — Ash Landfill
(continued)

Section Description Location Comments
.0504 Application Requirements for Sanitary Landfills
(ix) Any narrative necessary to describe compliance with the e EP-Section5
Sedimentation Pollution Control Act of 1973 (15A NCAC 4);
x) A discussion of compliance with design requirements in Rule e Engineering Plan
.0503(2) of this Section; and
(xi) Any other information pertinent to the proposed construction plan. e Engineering Plan
e Technical Specifications
e CQAPIan
e  Operations Plan
e FErosion & Sediment Control Plan

Page 3 of 3 Rule .0504(2)



Retired Ash Basin (RAB) — Ash Landfill

Table 3 - Solid Waste Management Rules Cross Reference for Permit to Construct Application

Section

Description

Location

Comments

.0505 Operational Requirements for Sanitary Landfills

(1) Plan and Permit Requirements
@ Construction plans shall be approved and followed. EP — Section 6.0
(b) Specified monitoring and reporting requirements shall be met. OP — Section 3.2.1
(2) Spreading and Compacting Requirements
(@) Solid waste shall be restricted into the smallest area feasible. OP — Section 2.5
(b) Solid waste shall be compacted as densely as practical into cells. OP — Section 2.5
(3) Cover Requirements

(@) Solid waste shall be covered after each day of operation, with a OP — Section 2.5
compacted layer of at least six inches of suitable cover or as EP — Section 3.4.9
specified by the Division.

(b) Areas which will not have additional wastes placed on them for 12 OP — Section 2.5
months or more, but where final termination of disposal operations EP — Section 3.4.9
has not occurred, shall be covered with a minimum of one foot of
intermediate cover.

(© After final termination of disposal operations at the site or a major OP — Section 2.6
part thereof, or upon revocation of a permit, the area shall be covered EP — Sections 3.2, 3.4.10
with at least two feet of suitable compacted earth.

(4) Erosion Control Requirements

(@) Adequate erosion control measures shall be practiced to prevent silt OP — Section 1.10
from leaving the site. EP — Section 5.2

(b) Adequate erosion control measures shall be practiced to prevent OP-Section 1.10
excessive on-site erosion. EP — Section 5.2

(5) Drainage Control Requirements

(@) Surface water shall be diverted from the operational area. OP — Section 2.3

(b) Surface water shall not be impounded over or in waste. OP — Section 2.5

(© Completed areas shall be adequately sloped to allow surface water OP — Section 2.5

runoff in a controlled manner.

Page 1 of 4
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Retired Ash Basin (RAB) — Ash Landfill
(continued)

Table 3 - Solid Waste Management Rules Cross Reference for Permit to Construct Application

Section

Description

Location

Comments

.0505 Operational Requirements for Sanitary Landfills

(6) Vegetation Requirements
@) Within six months after final termination of disposal operations at e OP - Section 1.10
the site or a major part thereof or upon revocation of a permit, the e EP-Section 3.2
area shall be stabilized with native grasses.
(b) Temporary seeding will be utilized as necessary to stabilize the site. | ¢  OP — Section 1.10
(7 Water Protection Requirements
(@) The separation distance of four feet between waste and water table e EP-Section3.3.1
shall be maintained unless otherwise specified by the Division in the
permit.
(b) Solid waste shall not be disposed of in water. e OP—Section 2.5
(c) Leachate shall be contained on site or properly treated prior to e OP - Section 3.2
discharge. An NPDES permit may be required prior to the discharge | ¢ EP — Section 4.3
of leachate to surface waters.
(8) Access and Security Requirements
€)] The site shall be adequately secured by means of gates, chains, e OP-Section1.4
berms, fences, and other security measures approved by the
Division, to prevent unauthorized entry.
(b) An attendant shall be on duty at the site at all times while it is open N/A The ash landfill will be a private
for public use to ensure compliance with operational requirements. facility to be used solely by Duke
Power
(©) The access road to the site shall be of all-weather construction and e OP-Sectionl14
maintained in good condition.
(d) Dust control measures shall be implemented where necessary. e OP —Section 1.6
e EP-—Sectionb.1
(9) Sign Requirements
@ Signs providing information on dumping procedures, the hours e OP-Section 1.5 Private facility.
during which the site is open for public use, the permit number and
other pertinent information shall be posted at the site entrance.
(b) Signs shall be posted stating that no hazardous or liquid waste canbe | ¢  OP — Section 1.5

received without written permission from the Division.

Page 2 of 4
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Table 3 - Solid Waste Management Rules Cross Reference for Permit to Construct Application

Retired Ash Basin (RAB) — Ash Landfill
(continued)

Section Description Location Comments
.0505 Operational Requirements for Sanitary Landfills

(© Traffic signs or markers shall be provided as necessary to promote e OP-Section 1.5
an orderly traffic pattern to and from the discharge area and to
maintain efficient operating conditions.

(10) Safety Requirements

@ Open burning of solid waste is prohibited. e OP - Section 1.7

(b) Equipment shall be provided to control accidental fires or e OP - Section 1.7
arrangements shall be made with the local fire protection agency to
immediately provide fire-fighting services when needed.

(©) Fires that occur at a sanitary landfill shall be reported to the Division | ¢  OP — Section 1.7
within 24 hours and a written notification shall be submitted within
15 days.

(d) The removal of solid waste from a sanitary landfill is prohibited e OP —Section 2.2
unless the owner/operator approves and the removal is not
performed on the working face.

(e Barrels and drums shall not be disposed of unless they are empty and | N/A The landfill will only be receiving
perforated sufficiently to ensure that no liquid or hazardous waste is industrial waste byproduct
contained therein.

(11) Waste Acceptance and Disposal Requirements

@ A site shall only accept those solid wastes which it is permitted to e OP - Section 2.2
receive. The landfill operator shall notify the Division within 24
hours of attempted disposal of any waste the landfill is not permitted
to receive, including waste from outside the area the landfill is
permitted to serve.

(b) No hazardous or liquid waste shall be accepted or disposed of in a e OP - Section 2.2
sanitary landfill.

(c) Spoiled foods, animal carcasses, abattoir waste, hatchery waste, and | N/A The landfill will only be receiving
other animal waste delivered to the disposal site shall be covered industrial waste byproduct
immediately.

Page 3 of 4
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Table 3 - Solid Waste Management Rules Cross Reference for Permit to Construct Application

Retired Ash Basin (RAB) — Ash Landfill
(continued)

Section Description

Location

Comments

.0505 Operational Requirements for Sanitary Landfills

(d) Asbestos waste that is packaged in accordance with 40 CFR 61,
which is adopted by reference in accordance with G.S. 150B-14(c),
may be disposed of separate and apart from other solid wastes at the
bottom of the working face or in an area not contiguous with other
disposal areas, in either case, in virgin soil. Separate areas shall be
clearly marked so that asbestos is not exposed by future land-
disturbing activities. The waste shall be covered immediately with
soil in a manner that will not cause airborne conditions. Copies of 40
CFR 61 may be obtained and inspected at the Division.

N/A

The landfill will only be receiving
coal combustion product residuals

() Wastewater treatment sludges may only be used as a soil conditioner
and incorporated into the final two feet of cover. Sludges shall be
examined for acceptance by Waste Determination procedures in
Rule .0103(d) of this Subchapter.

N/A

The landfill will only be receiving
industrial waste byproduct

(12) Miscellaneous Requirements

@ Effective vector control measures shall be applied to control flies,
rodents, and other insects or vermin when necessary.

N/A

The landfill will only be receiving
coal combustion product residuals

(b) Appropriate methods such as fencing and diking shall be provided
within the area to confine solid waste subject to be blown by the
wind. At the conclusion of each day of operation, all windblown
material resulting from the operation shall be collected and returned
to the area by the owner or operator.

N/A

The landfill will only be receiving
coal combustion product residuals

Page 4 of 4
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1. INTRODUCTION

S&ME Inc., (S&ME) prepared this Engineering Plan on behalf of Duke Energy as part of
the permit to construct application for the proposed Retired Ash Basin (RAB) Ash
Landfill (herein referred to as “proposed landfill’) at Duke Energy’s Allen Steam Station.
The Allen Steam Station is located on Plant Allen Road in Belmont, Gaston County,
North Carolina. S&ME developed the Site Suitability Study for the proposed landfill,
which was reviewed and approved by the North Carolina Department of Environment
and Natural Resources (NCDENR). Specifically NCDENR issued a letter of site
suitability on December 7, 2007 concluding that the site was suitable for development as
a solid waste management facility and authorizing the permit to construct application
submittal.

This Engineering Plan provides a site and project description, summarizes the relevant
solid waste rules, and provides the facility overview. In addition the detailed engineering
analyses, design, and plans are provided.

1.1  Site Description

The proposed landfill will be located on the eastern portion of the Duke Energy — Allen
Steam Station property approximately 0.25 miles south of the Allen Steam Station in the
footprint of the retired ash basin (RAB). The general site location is illustrated on a
topographic map in Figure 1 and an aerial photograph in Figure 2. The RAB has not
been in service since the 1970’°s when the active ash basin south of the proposed landfill
area was developed and put into service.

The RAB is bound to the north, east, south, and west by earthen dikes. Adjacent to the
RAB to the north is the Station’s coal pile and the Catawba River is located to the east.
Adjacent to the RAB to the south is the existing active ash basin, and to the west is a
structural fill area. Ground surface elevations around the RAB range from approximately
640 feet at the north haul road to 620 feet within and to the south of the RAB. The
overall topography of the RAB slopes gently to the east. On the south side of the RAB a
man made drainage channel has been constructed to divert surface waters to a discharge
structure in the south east corner, which drains to the Catawba River via a discharge pipe.
The RAB is currently covered with of mature wooded land.

Wetlands were identified within the RAB and were limited to two isolated areas totaling
approximately 0.61 acres. Duke Energy has obtained an isolated wetlands permit from
the North Carolina Division of Water Quality (DWQ) which approved the placement of
permanent fill over the wetlands. The complete findings of S&ME’s Jurisdictional
Wetland and Waters of the U.S. delineation are detailed under separate cover in
Appendix V of the Site Suitability Study prepared by S&ME dated August 31, 2007.

1.2  Project Description

The project consists of permitting, design, building, and operating a combustion products
landfill to service Plant Allen. The proposed landfill will contain combustion products
residuals including fly ash, bottom ash, boiler slag, mill rejects, and flue gas
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desulfurization (FGD) residue generated at the Plant Allen Steam Station. The landfill
could also potentially receive on-site construction and demolition waste. The RAB is
shown on the aerial photograph and topographic map provided as Drawings C1 and C2.
The landfill is located on property owned by Duke Energy off of Highway 273 in
Belmont, North Carolina. A copy of the legal description of the landfill site is provided
in Appendix VII.

The proposed landfill will include a double liner system consistent with recent state
legislation specific to combustion products landfills. The proposed landfill waste limits
will be located wholly within the limits of the RAB. The proposed landfill, including
associated perimeter berms, ditches, stormwater management systems, and roads, will
encompass approximately 62 acres, of which about 47 acres will be utilized for
subsequent waste placement. The proposed landfill will be developed in two phases.
Phase 1 of the proposed landfill will include approximately 25 acres for waste disposal.

The proposed landfill design provides approximately 5,789,500 cubic yards of airspace
available for waste placement (including operational soils). Using an assumed in-place
waste density of 75 Ib/ft’ (1.01 tons/yd?), the available dry tonnage of waste to be placed in
the landfill was estimated to be on the order of 5,856,500 tons. Based on anticipated
disposal rates of approximately 500,000 tons per year and assuming no future beneficial
ash re-use the proposed landfill provides approximately 12 years of disposal capacity.

2. SOLID WASTE MANAGEMENT RULES

This Engineering Plan and the permit to construct application were developed consistent
with the North Carolina Solid Waste Management Rules under 15A NCAC 13B Parts
.0503(2) and .0504(2) and 0.0505. Furthermore the design is consistent with the
technical requirements for combustion products landfills defined in Senate Bill 1492,
Section § 130A-295.4 requiring a double liner system.

The permit to construct application consistency with the solid waste management rules is
outlined in cross-reference tables presented at the front of this application. Following a
description of each rule requirement or criteria, is a brief description where in the permit
to construct application the information is provided.

Please note that the siting requirements established in Section .0503(1) and site
application requirements presented in Section .0504(1) are presented in the Site
Suitability Study (S&ME, 2007).

3. LANDFILL DESIGN

The proposed landfill design components, including closure and cell geometries, are
summarized herein. More detailed information pertaining to the design is provided in the
companion Engineering Plan Drawings and Technical Specifications.
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The proposed landfill will encompass a total area of approximately 62 acres, of which 47
acres will be utilized for waste disposal. Phase 1 encompasses approximately 25 acres.
The proposed Phase 1 grading plan illustrating grades at the completion of Phase 1
operations is provided in Drawing C13. Upon completion of Phase 1 filling operations, it
is estimated that the landfill will reach an approximate elevation 746 feet, approximately
126 feet above the existing RAB elevations.

Consistent with Senate Bill 1492, Section § 130A-295.4 the proposed landfill will be
constructed with a three component liner system where the components consist of a:
primary geomembrane; secondary geomembrane (with a leak detection system between
them); and soil liner. This liner system is more commonly referred to as a “double liner
system” and will be further referred to as such. More specifically the double liner system
will consist of from top to bottom:

e 2-ft thick protective cover layer;

e geocomposite drainage layer (leachate collection layer);

e primary 60-mil thick double-sided textured high density polyethylene
(HDPE) geomembrane;

e geocomposite drainage layer (leak detection layer);

e secondary 60-mil thick double-sided HDPE geomembrane;

e geosynthetic clay liner (GCL); and,

e 18-inch soil liner - permeability no greater than 1x10™ cm/s.

Proposed liner system subgrade within the proposed limits of waste will be constructed
with on-site coal combustion products (ash). Structural fill required for perimeter berms,
roadways, and surface water management features outside the proposed limits of waste
will be constructed with on-site soil borrow.

3.1 Site Development

The proposed landfill was evaluated for stability, available waste volume, access,
operation, monitoring systems, operational flexibility, constructability, and construction
quality assurance. The phasing concept with cells formed by incremental lateral
expansion over interior intercell berms provides efficient and economical operation for
the site development.

As shown on Drawing C2, The proposed development is organized into 2 phases and 4
cells. Phase 1, located along the southern portion of the proposed landfill includes Cells
1 and 2. Phase 2, located along the northern portion of the proposed landfill includes
Cells 3 and 4. Each cell is further subdivided into two subcells (Cell 1A and 1B).

Based on the cell development across the site, a system of perimeter, intracell, and
intercell berms are used to separate the fill operations from adjacent undeveloped or
inactive cells/subcells and to control stormwater runoff.
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The exterior perimeter berms are located around the landfill boundary. Phase 1 perimeter
berms are located along the southern, western, and eastern perimeters of the Phase 1 area.
An intercell berm will be located at the northern perimeter of the Phase 1 area.

Generally, the perimeter berms are at a 3 horizontal to 1 vertical (3H:1V) slope and range
in height from 2 to approximately 30 feet from the subgrade elevation. Generally, the
intercell berms are at a 3H:1V slope and range in height from 2 to approximately 12 feet
from subgrade elevation.

By organizing operations in multiple cells and subcells leachate generation and
stormwater-waste contact exposure area can be minimized. Leachate generation will be
minimized by subdividing each cell into two subcells, separated by an intracell berm.
During initial operations in the first subcell, the inactive subcell will be covered with a
geomembrane rain cover. Stormwater captured within the inactive subcell will be
pumped to the surface water management system.

3.2 Cover System

Following the completion of waste placement, a final cover system will be constructed.
The primary purpose of a final cover system is to minimize infiltration into the waste.
The proposed final cover system cross section is presented on Drawing D6, Final Cover
System Details, in the Engineering Plan Drawings. As indicated, the final cover system
will include the following components (from top to bottom):

e 24-inch thick compacted soil cover including a 6-inch thick topsoil layer;

e geocomposite drainage layer;

e 40-mil thick double-sided textured linear low density polyethylene (LLDPE)
geomembrane; and

e existing intermediate soil cover.

A proposed alternative to the 40-mil LLDPE liner and geocomposite drainage layer is to
use a 50-mil LLDPE structured geomembrane with an integral drainage layer overlain
with a geotextile. This alternative system has been used successfully at similar landfills
and offers similar cover system performance. The alternative cover system cross section
is presented on Drawing D6.

Final closure of the landfill will commence when final design grades are achieved, Duke
Energy declares that no more waste will be accepted, or as directed by the NCDENR
Division of Waste Management — Solid Waste Section (Division). Prior to beginning
closure of the proposed landfill, the Owner or Operator shall notify the Division that a
notice of intent to close the landfill has been placed in the operating record. Closure
activities for the landfill shall begin no later than 30 days after final receipt of waste
unless otherwise approved by the Division or, if the landfill has remaining capacity and
there is a reasonable likelihood that the landfill will receive additional wastes, no later
than one year after the most recent receipt of wastes. Extensions beyond the one-year
deadline for beginning closure may be granted by the Division if the Owner or Operator
demonstrates that the landfill has the capacity to receive additional wastes and the Owner
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or Operator has taken and will continue to take all steps necessary to prevent threats to
human health and the environment from the unclosed landfill.

The final cover system will be finished within 180 days following the beginning of
closure activities unless otherwise approved by the Division. Extensions of the closure
period may be granted by the Division if the Owner or Operator demonstrates that closure
will, of necessity, take longer than 180 days and they have taken and will continue to take
all the necessary steps to prevent threats to human health and the environment from the
unclosed landfill unit. The final cover system for the closed phase will be certified by a
professional engineer as being completed. Duke Energy shall record a notation on the
deed to the landfill property stating that the property has been used as a landfill and its
use is restricted under the Closure/Post-Closure Plan approved by the Division. The
Division will be notified by Duke Energy of the closure completion, certification, deed
notation, and placement of these records into the landfill’s operating record.

Following closure construction, the landfill will be vegetated with grass and maintained.
If the landfill must be closed prior to reaching the final contours, the surface of the
landfill will be sloped to a minimum grade of 5 percent and maximum grade of 33
percent. A final cover will be established over the landfill unit being closed. The
maximum area of the proposed landfill that would require closure operations at any one
time is approximately 47 acres.

3.3 Subsurface Conditions

3.3.1 Bedrock and Groundwater

Regulations require that the separation distance between the landfill subgrade and the
bedrock and estimated seasonal high groundwater level be a minimum of 4 feet.
Consequently, the Allen Steam Station RAB Landfill subgrade was established taking into
consideration of the bedrock and the long-term seasonal high groundwater elevations
determined for the site. As indicated on the Facility Subgrade Grading and LDS Plan on
Drawing C3 and the Cross Sections provided on Drawing D11, the minimum 4-foot
separation between estimated long-term seasonal high groundwater and the bedrock surface
has been maintained.

3.3.2 Foundation and Borrow Soils

Soil test borings and cone penetration tests were performed within the proposed landfill
area to evaluate subsurface characteristics. A total of thirty-one soil borings and twenty-
two cone penetration tests were performed as part of the Site Suitability Study (S&ME,
2007). The locations of the borings are shown on Drawing C2. Details pertaining to the
soil borings, associated soil classification and permeability testing are provided in the
Site Suitability Study (S&ME, 2007).

A borrow evaluation of on-site soils was performed to identify potential on-site locations
for suitable borrow material. A total of 15 test pits were excavated and composite
samples from on-site stockpiles were collected to evaluate subsurface and stockpiled soil
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characteristics. The locations of the potential borrow areas. Test pit observation records
are also included in the borrow soil evaluation provided in Appendix I.

Selected test pit and soil stockpile samples were submitted for soil classification tests
including grain size distribution with hydrometers (ASTM D422) and Atterberg limits
(ASTM D4318). Remolded permeability tests (ASTM D5084) and standard proctors
(ASMT D692) were also performed. Results of the laboratory classification tests are
presented on Table 1, Summary of Laboratory Test Data in Appendix I. The laboratory
testing procedures along with the laboratory test data sheets are also included in Appendix I,
grouped by boring number.

3.4  Description of Landfill Components and Analysis

The primary components of the proposed landfill are discussed in the following sections.
Supporting engineering analyses are presented in Section 7.0. Plans, details, and sections
for the proposed landfill referenced in this section are contained in the Engineering Plan
Drawings. Material and construction elements are described in detail in the technical
specifications.

3.4.1 Perimeter Berms and Liner System Subgrade

The perimeter berms and liner system subgrade will be constructed through earthwork
cutting and filling activities. Perimeter berms, roadways, and surface water management
features outside the proposed limits of waste will be constructed with on-site soil borrow.
Proposed liner system subgrade within the proposed limits of waste (and overlying the
existing RAB) will be constructed with on-site ash. Specific construction sequencing is
described in Section 6.0. Subgrade materials will be proof rolled during construction
prior to fill placement. Areas exhibiting excessive rutting or pumping will be undercut
and replaced with suitable fill material.

The perimeter berms will be constructed with 3 horizontal to 1 vertical (3H:1V) side
slopes and typically range in height from 2 to 30 feet above the interior subgrade. The
perimeter berm will support a haul road, ranging from 12 to 24 feet in width and
stormwater channel. The stormwater channel has been sized to accommodate stormwater
generated from a 25-year, 24-hour storm event.

3.4.2 Double Liner System

Consistent with the technical requirements for combustion products landfills defined in
Senate Bill 1492, Section § 130A-295.4 the proposed landfill has been designed with a
double liner system. The double liner system will consist of from top to bottom:

e 2-ft thick protective cover layer;

e geocomposite drainage layer (leachate collection layer);

e primary 60-mil thick double-sided textured high density polyethylene
(HDPE) geomembrane;

e geocomposite drainage layer (leak detection layer);

e secondary 60-mil thick double-sided HDPE geomembrane;

e geosynthetic clay liner (GCL); and,
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e 18-inch soil liner - permeability no greater than 1x10~ cm/s.

We note that Senate Bill 1492, Section § 130A-295.4 specifically requires a soil liner
consisting of two feet of soil with a maximum permeability of 1x10” centimeters per
second. The proposed alternative liner consisting of a combination of a GCL and an 18-
inch soil liner is an NCDENR approved alternative liner design per MSW landfill solid
waste rules 0.1624(b)(1)(A)(i1).

3.4.3 Leachate Collection System (LCS)

Each landfill cell will be equipped with a leachate collection system (LCS) that will
direct leachate to a collection sump for removal from the landfill. The LCS will be
located directly above the primary geomembrane liner and will consist of a geocomposite
drainage layer that conveys liquid to and through perforated lateral and header leachate
collection pipes that discharge into a sump. Material and installation requirements for the
LCS are provided in the Technical Specifications.

3.4.3.1 Geocomposite Drainage Layer

The LCS geocomposite drainage layer will be installed directly above the primary
geomembrane. The geocomposite drainage layer will consist of an HDPE geonet with a
non-woven geotextile heat bonded to both sides. The proposed design employs a “high-
flow” geocomposite drainage layer. Relative to the geocomposite drainage layers in the
market place, high-flow geocomposite drainage layers use of a thicker HDPE geonet core
yielding higher flow capacities. The geonet core will be manufactured from HDPE that
is designed and manufactured for the purpose of drainage and have a transmissivity that
is greater than or equal to 5.77 x 10 m?/s. The geotextile will prevent migration of soil
particles into the geonet. To facilitate drainage, the minimum post-settlement liner
system slopes, and of the geocomposite drainage layer will be at least 2 percent.

3.4.3.2 Leachate Collection Piping

The lateral and header leachate collection pipes have been designed to meet the
performance criteria of providing a maximum 1 foot of leachate head on the liner system
under normal operating conditions and of removing leachate generated by the 25-year,
24-hour storm event within 72 hours to meet the maximum head criteria. The LCS lateral
pipes are spaced (measured perpendicular to the subgrade slope) at distances of
approximately 350 feet. Lateral and header leachate collection piping provided has a
minimum 8-inch nominal diameter and is designed with cleanout access locations to
facilitate pipe monitoring and cleaning as needed.

3.4.3.3 Leachate Sump and Conveyance

Leachate collected by the primary geocomposite drainage layer and leachate collection
pipes will be conveyed to a collection sump located within each cell. The sumps will
consist of a 15-ft x 20-ft x 2.5-ft deep depression filled with drainage aggregate. The
sump will contain two LCS side-slope risers consisting of perforated pipe within the
sump and solid pipe extending from the sump up the side slope to the perimeter berm.
Each side-slope riser will be equipped with a leachate pump: one high flow pump and
one low flow pump. The pumps will transfer the leachate through a flow-meter, into a
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common leachate force main pipe, and to the active ash basin. The leachate collection
sump and pumps have been sized to limit the maximum head on the liner from the 25-
year, 24-hour storm to less than 1 foot within 72 hours.

3.4.4 Leak Detection System (LDS)

Each landfill cell will consist of two subcells: each equipped with a leak detection system
(LDS) that will direct leachate to a collection sump for removal from the landfill. The
LDS of each subcell will be isolated from the other and located directly below the
primary geomembrane liner. The LDS will consist of a geocomposite drainage layer that
conveys flow to perforated lateral and header leak detection pipes that discharge into a
leak detection sump. Material and installation requirements for the LDS are provided in
the Technical Specifications.

3.4.4.1 LDS Geocomposite Drainage Layer

The LDS geocomposite drainage layer will be installed directly below the primary
geomembrane. The LDS geocomposite drainage layer will consist of the same “high-
flow” geocomposite drainage layer used for the LCS system and described in Section
3.43.1.

3.4.4.2 LDS Leachate Collection Piping

The lateral and header LDS pipes have been designed to meet the performance criteria of
exceeding HELP model predicted LDS flow capacities. Lateral and header LDS piping
has a minimum 8-inch nominal diameter and is designed with cleanout access locations
to facilitate pipe monitoring and cleaning as needed.

3.4.4.3 LDS Leachate Sump and Conveyance

Leachate collected by the LDS geocomposite drainage layer and pipes will be conveyed
to a collection sump located within each subcell. The sumps will consist of a 2.5-ft deep
depression filled with drainage aggregate. Each sump will contain a side-slope riser
consisting of perforated pipe within the sump and solid pipe extending from the sump up
the side slope to the perimeter berm. Each side-slope riser will be equipped with a
leachate pump to transfer leachate through a flow-meter, into a common leachate force
main pipe, and to the active ash basin.

3.4.5 Geotextile

A non-woven geotextile will be used to separate and provide filtration between the
protective soil cover and drainage aggregate of the LCS lateral and header corridors. The
geotextile will consist of an 8-ounce per square yard non-woven, needle-punched fabric
constructed from UV-stabilized polyester or polypropylene. In addition a non-woven
geotextile will be used to provide cushioning between primary geomembrane and
drainage aggregate of the underlying LDS lateral and header corridors.

3.4.6 Protective Cover

Protective cover consisting of soil fill will be placed over the liner system to protect it
from landfill operations equipment. The protective cover will consist of silty sands and
sandy silts. The protective cover may also consist of bottom ash. Protective cover will
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be placed to a minimum thickness of 24 inches. Protective cover material and placement
details are addressed in the Technical Specifications.

3.4.7 Storm Surge and Stormwater Conveyance

The landfill cells were evaluated to accommodate stormwater from the 25-year,24-hour
storm event. The heights of the landfill perimeter berm and intercell berms have been
established to maintain sufficient capacity to contain runoff from the 25-year, 24-hour
storm event (5.8 inches).

3.4.8 Surface Water Collection and Removal

The proposed landfill is designed with a network of various stormwater features, controls,
and conveyances to manage stormwater during active operations, over interim cover
soils, and upon final closure. Whether during initial operations or upon final closure,
stormwater will be conveyed to a sediment basin located along the southern boundary of
the proposed landfill. Storm water will be discharged from the sediment basin to the
existing RAB discharge tower to the Catawba River consistent with Duke Energy’s
NPDES permit for stormwater discharge for the overall Plant Allen facility.

During initial operations in the first subcell, the inactive subcell will be covered with a
geomembrane rain cover. Stormwater captured within the inactive subcell will be
pumped to the perimeter surface water management system. During later active
operations stormwater will be managed by interim cover soils, temporary drainage
swales, down-drain pipes, and perimeter drainage channels to collect and convey
stormwater to the perimeter surface water management system. Upon landfill closure,
stormwater will be collected and conveyed through a network of drainage aggregate
cover system drains (rain-gutters) and down-drain pipes to the perimeter surface water
management system.

3.4.9 Operational Soil/Intermediate Cover

At weekly intervals during operation of the landfill, an operational soil cover consisting
of a minimum 6-inch thick layer of soil will be placed over the active face of the landfill
to promote surface water runoff and reduce the water volume that comes in direct contact
with waste. Once the height of the landfill exceeds the top of the perimeter berm, the
exposed area of waste will be limited to approximately 2 acres and lift heights of up to 10
feet. Alternatives to operational soil as described in the Operations Plan and as approved
by NCDENR may be used.

A 12-inch thick intermediate cover soil layer will be placed on landfill areas that are
exposed for more than 12 months and on areas where final waste grades have been
achieved. Intermediate cover soils will be placed on completed landfill areas to the
proposed design grades. The intermediate cover soil layer will provide bedding for the
overlying closure system.

3.4.10 Final Cover System

Once final waste grades have been achieved the final cover system will be constructed.
The final cover system will include the following components (from top to bottom):
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e 24-inch thick compacted soil cover including a 6-inch thick topsoil layer;

e geocomposite drainage layer;

e 40-mil thick double-sided textured linear low density polyethylene (LLDPE)
geomembrane; and

e existing intermediate soil cover.

A proposed alternative to the 40-mil LLDPE liner and geocomposite drainage layer is to
use a 50-mil LLDPE structured geomembrane with integral drainage layer overlain with a
geotextile. This alternative system has been used successfully at similar landfills and
offers similar cover system performance.

3.4.11 Compacted Soil Cover and Topsoil/Vegetative Soll

The final cover system consists of a 24-inch thick soil layer to protect the underlying
geosynthetics. The soil layer includes compacted soil cover and topsoil/vegetative soil
layer. The compacted soil cover consists of an 18-inch thick soil layer directly over the
cover system geosynthetics. The topsoil/vegetative soil layer consists of a 6-inch thick
soil layer capable of supporting plant growth.

3.4.12 Vegetative Cover

To provide vegetative cover while reducing closure maintenance, a grass cover is
proposed. The selected vegetative cover and installation procedures are presented on the
Drawings. The design objectives for the vegetative cover include:

e protecting slopes from erosion;

e cstablishing a drought resistant vegetative cover;

e creating a low maintenance cover; and

e specifying materials to discourage and prevent volunteer woody vegetation.

4. LEACHATE MANAGEMENT

Leachate is defined as water that infiltrates through or emerges from the waste and with
the potential to leach contaminants from it. Leachate is produced as precipitation
infiltrates through the cover system and waste.

Leachate will be managed through landfill operations and infrastructure. Through
landfill operations leachate will be reduced by utilizing operational cover soil and interim
cover soil to divert storm water from active landfill operations and to minimize
stormwater infiltration. The LCS and LCS system will collect leachate from the landfill
and convey it to the active ash basin.

4.1 Leachate Generation

The anticipated leachate generation rates for the proposed landfill have been estimated
using the Environmental Protection Agency (EPA) Hydrologic Evaluation of Landfill
Performance (HELP) Model for open cell, active operations, and final closure conditions.

10
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The design parameters and assumptions used in the analyses, in addition to modeling
outputs, are presented in Section 7.4.

Based on the HELP Model analyses, average and peak daily leachate generation rates for
an open cell condition during initial operations were estimated on the order of 928 and
29,000 gallons per acre per day (gpad), respectively, with a maximum head of less than 1
foot above the liner.

Analyses indicate for active waste filling conditions with waste thickness of 10 feet
estimated average and peak daily leachate generation rates of approximately 708 and
4,390 gpad. Analyses indicate for active waste filling conditions with waste thickness of
80 feet estimated average and peak daily leachate generation rates of approximately 518
and 2,486 gpad.

Following final closure, the HELP Model results indicate average and peak leachate
generation rates to be less than one gallon per acre per day.

4.2 Leachate Migration

Leachate migration will be controlled by the double liner system, leachate collection
system, leak detection system, and final cover system.

The downward migration of the leachate into the ground will be prevented by the double
liner system and the LCS/LDS described in Sections 3.4.2, 3.4.3 and 3.4.4. The LCS and
primary geomembrane provide the first layer of the double liner system. The LDS,
secondary geomembrane, GCL, and underlying compacted soil liner provide the
secondary layer of the double liner system. In combination, the double liner system
provides an effective means of collecting and removing leachate from the landfill.

4.3 Leachate Discharge

The leachate collected in the primary liner system will be collected in the LCS system
and conveyed to the LCS sump. Leachate penetrating the primary liner system will be
collected in the LDS system and conveyed to the LDS sump. Leachate pumped from the
LCS and LDS sumps will be measured by dedicated flow meters for each pump. The
quantity of leachate discharged from the LDS sump will be monitored and compared to
the established action leak rate. Details regarding leachate monitoring are presented in
the Operations Plan.

Leachate will be pumped from the LCS and LDS sumps to the active ash basin via a
leachate force main. In the active ash basin, landfill leachate will be combined with
existing ash basin operations and discharged to the Catawba River under a NPDES
Permit.

11
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5. ENVIRONMENTAL CONTROL AND MANAGEMENT

The proposed landfill will implement various practices to control nuisances, erosion, and
sedimentation.

51 Nuisance Controls

Potential nuisances to the surrounding areas of the landfill resulting from the landfill
operations include dust and sedimentation. Dust generated due to landfill activities will
be controlled as necessary through the application of water by truck or other approved
dust control products, if necessary. Dust on haul roads will also be minimized through
the use of aggregate road surfaces and regular spraying with water. Removal of mud and
dirt from the roads will also be a part of the dust control measures.

5.2 Erosion and Sedimentation Control

Surface water will be diverted from the waste by operational soil cover, intermediate soil
cover, and final covers. The perimeter berms and diversion ditches will divert overland
flow from intercepting the proposed landfill area. A series of berms located between
cells and subcells will direct surface water run off to the site stormwater system.

5.2.1 Cover Drainage

Operational soil cover and intermediate cover will be used to shed precipitation during
development of the landfill. Positive drainage will be maintained on the operational soil
cover and intermediate soil cover surfaces. The surface will be graded to drain toward
ditches and berms and routed to the stormwater management system.

Final cover will be established as soon as possible. The final cover slope will have a
maximum 3H:1V side slope with a minimum 5 percent top slope. Erosion control
benches and ditches will be located on the final cover to slow and collect the flow of run-
off from the landfill cover.

5.2.2 Run-on Diversion and Run-off Drainage

The flow of surface water adjacent to the landfill will be controlled by diverting run-on
away from disturbed areas of the site and collecting runoff from disturbed areas in ditches
that lead to the sediment traps and basins.

Stormwater run-off collected in non-active cells will be routed to the stormwater system.
Permanent and temporary ditches and drainage features will be constructed as needed.
Temporary drainage features will be removed during the advancement of cells to the
proposed development area. The permanent drainage features are to be located along the
perimeter of the cells. Sediment basin and other erosion control features have been
designed in general accordance with the North Carolina Erosion and Sediment Control
Planning and Design Manual.
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6. CONSTRUCTION

Proposed landfill construction will require installation of erosion and sediment control
measures, placement of structural fill and subgrade fill, establishing roadways, and
installing a stormwater management system, and liner system construction.

6.1 Site Preparation

Prior to initiating site grading activities, the site will be prepared. Site preparation will
include erosion and sediment control measure installation and clearing and grubbing.
Erosion and sediment control measures for construction will be installed and monitored
consistent with the NCDENR approved Erosion and Sediment Control Plan. A stand
alone Erosion and Sediment Control (E&SC) Plan will be developed from, and will be
consistent with the current Engineering Plan Drawings. The E&SC Plan will be
submitted for review and approval by the NCDENR Land Quality Section prior to the
start of construction.

6.2 Sequence of Construction

As shown on Drawings C3 through C13, Phase 1 consists of two cells: Cell 1 is
approximately 10.7 acres; and Cell 2 is approximately to 12.8 acres. A sequencing of the
general operation of the cells is shown in the Operations Plan drawings. The
development of the landfill will proceed generally as shown, filling from the topographic
high elevation to the low elevations of each subcell. Generally, the landfilling will
proceed from the west to the east for each Celll and from the east to the west for Cell 2.

6.3 Elements of Construction

The Construction Quality Assurance (CQA) Plan in this Application discusses quality
assurance monitoring and testing programs during construction. A brief description of
the items incorporated in the development of the landfill follows.

6.3.1 Embankments

Perimeter berms will be used to contain stormwater within the landfill, as well as to
prevent run-on from entering the landfill during development. Perimeter berm fill
placement will be monitored and tested for compliance with the technical specifications.
Perimeter berms shall be constructed with a structural fill material. Intracell and intercell
berms within the landfill will be used to divert run-on and collect run-off. These berms
will be constructed with a protective cover material.

6.3.2 Subgrade Fill

Subgrade fill, consisting of fly ash within the proposed limits of waste, will be required
over most of the site to raise landfill liner system grades. Landfill liner system grades
must be raised to overcome the general flat existing topography, provide vertical
separation from estimated long-term seasonal high groundwater levels, and accommodate
estimated settlement of existing foundation materials under proposed landfill loadings.
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6.3.3 Liner System

Liner system subgrade elevations will be achieved by placement of structural fill to reach
proposed subgrade and perimeter berm elevations. An 18-inch thick compacted soil liner
with a permeability less than or equal to 1x10™ cm/s will be constructed over the
prepared subgrade. A GCL will be placed atop the prepared subgrade. The GCL will
have a permeability no greater than 5x10”cm/s. The secondary geomembrane consisting
of a 60-mil thick, double sided textured HDPE geomembrane will be placed on top of the
GCL. The LDS layer consisting of a geocomposite drainage layer and lateral and header
pipes will be constructed on top of the secondary geomembrane. The primary
geomembrane, consisting of a 60-mil thick, double sided textured HDPE geomembrane
will be constructed on top of the LDS layer. A LCS layer and protective cover will be
constructed over the primary geomembrane. Liner system installation will require
comprehensive on-site observation as outlined in the technical specifications and CQA
plan.

6.3.4 Leachate Collection System (LCS)

Subsequent to the construction of the liner system, the LCS will be placed above the
primary liner. Leachate will be collected in the geocomposite drainage layer and pipe
system that drains to the sumps located at the down gradient ends of the Phase 1 area.
Each sump will contain two pumps that will connect to a force main that discharges
leachate to the active ash basin. The various materials used for construction of this
system will require on-site field verification for compliance with the technical
specifications for composition, handling, seaming and placement

6.3.5 Leachate Detection System (LDS)

Prior to the completion of liner system construction, the LDS will be placed above the
composite secondary liner. Leachate will be collected in the geocomposite drainage layer
and pipe system that drains to subcell sumps located at the down gradient ends of the
Phase 1 area. Each sump will contain one pump that will connect to a force main that
discharges leachate to the active ash basin. The various materials used for construction
of this system will require on-site field verification for compliance with the technical
specifications for composition, handling, seaming and placement

6.3.6 Surface Water Controls

Surface water control structures have been designed in general accordance with the North
Carolina Erosion and Sedimentation Control Planning and Design Manual. Surface water
control structures located within the landfill cell are designed to handle a 25-year storm
event. Surface water control structures outside of the cell are also designed for a 25-year
storm event.

Stormwater runoff will be separated during landfill operations and be routed to the
sediment basin south of the landfill. The sediment basin will be constructed with
structural fill material. Fill placement for the sediment basin will be monitored and tested
for compliance with the technical specifications.
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7. DESIGN ANALYSIS

The proposed landfill has been developed such that the engineering design meets or
exceeds the requirements set forth in the solid waste management Rules. A summary of
the design analyses is presented below and includes a brief discussion of the analytical
methods, conditions, and assumptions used in the analyses. Detailed engineering
analyses are provided in the calculations provided in Engineering Plan appendices and
are grouped into the following categories:

Appendix I:  Landfill Capacity and Borrow Soil Quantities
Appendix II: Stability

Appendix III: Geosynthetics

Appendix IV: Leachate Generation

Appendix V: Leachate Collection System (LCS) Pipe
Appendix VI: Stormwater Management

7.1  Landfill Capacity/Borrow Soil Quantities

7.1.1 Landfill Capacity

The landfill capacity was estimated using the proposed grading and closure plans in
conjunction with the anticipated annual disposal rates. The gross volume of the landfill,
which consists of the airspace between the protective cover soil and the proposed final cover
surface, was estimated to be on the order of 2,082,500 cubic yards for Phase 1 and
3,958,200 cubic yards for Phase 2 for a total volume of 6,040,700 cubic yards. The
approximate final cover soil volume considering a 3-foot thick cover (2-ft final cover and 1-
ft interim cover) over an approximate 50 acre footprint is approximately 242,200 cubic
yards. Deducting the approximate final cover soil volume, the airspace available for waste
placement (including operational soils) is 5,789,500 cubic yards. Using an assumed in-place
waste density of 75 Ib/ft’ (1.01 tons/yd?), the available dry tonnage of waste to be placed in
the landfill was estimated to be on the order of 5,856,500 tons. Based on the anticipated
disposal rate of 500,000 tons/year the estimated Phase 1 lifetime is approximately 4 years
and the estimated facility lifetime is approximately 12 years.

7.1.2 Borrow Soil Evaluation

Soil for construction, operation, and closure of the landfill will be obtained from the on-
site borrow areas as needed. An evaluation of soil volumes available for construction and
required for landfill operations and closure was performed. A borrow soil evaluation was
conducted and is summarized in Section 3.3.2. Anticipated borrow areas are illustrated
on Drawing C1 and results of the borrow soil evaluation are reported in Appendix I.

Based on the borrow soil evaluation, the available borrow soil quantities were estimated.
These volumes were in turn compared with the required soil volumes needed for general
site filling during construction, compacted soil liners, protective covers, and final covers.
The volume for cover soil during landfill operation was assumed to be five percent of the
gross air space volume. An assumed shrinkage factor of ten percent was applied to the
available borrow soil quantities. A summary of the estimated volumes is provided below.
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Table 7.1 Borrow Soil and Soil Demand Summary
Estimated Volumes
Material Description (yd®)
Available Borrow Quantities (Includes 10% Shrinkage Factor)
Anticipated Borrow Areas (Drawing C1) 1,139,500
Required Fill Quantities (In-Place)
General Site Filling (Structural Fill) 109,800
Compacted Soil Liner 114,000
Protective Cover 232,800
Periodic Soil Cover (5% of Air Space) 289,500
Intermediate Cover (1 foot thick) 80,700
Final Soil Cover (2 feet thick) 161,400
Required Fill Subtotal 988,200
Estimated Soil Balance (Borrow — Required) 151,300

As indicated above, sufficient borrow material is available on-site for the construction
and operation of the landfill.

7.2  Landfill Stability and Integrity

A variety of stability analyses were performed on the slopes of the proposed landfill area
for both static and seismic loading conditions at anticipated landfill geometries. The
purpose of these analyses was to confirm, and document, that the proposed landfill design
geometries will perform safely during normal operations and under the additional applied
loads generated by seismic activity.

7.2.1 Global Slope Stability

Global slope stability considered potential deep seated circular failure surfaces passing
through the waste fill and the underlying foundation materials. Global slope stability of
two representative cross sections identified as the north-south and the east-west cross
sections was analyzed. Three conditions were analyzed: construction static; post-
construction static; and post-construction pseudo-static. Geostudio’s SLOPE/W
computer program was used, running Spencer’s Method, to analyze the static and pseudo-
static slope stability. Global slope stability analyses are presented in Appendix II.
Results are summarized in Table 7.2. Results indicate that the proposed landfill satisfies
minimum design criteria.

7.2.2 Liner System Slope Stability

Liner system slope stability evaluated potential failure surfaces passing through the waste
mass and along the geosynthetic interfaces of the liner system. Liner system slope
stability was evaluated for two representative cross sections, one north-south cross-
section and one east-west cross-section. The minimum required interface shear strength
for the liner system was back calculated by analyzing the slope stability for the following
conditions: construction static; post-construction static; and post-construction pseudo-
static. Geostudio’s SLOPE/W computer program was used, running Spencer’s Method,
to back calculate the minimum interface shear strength (in terms of a friction angle)
required to achieve the minimum factor of safety for the conditions analyzed.
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Liner system slope stability analyses are presented in Appendix II. Results are
summarized in Table 7.2. Results indicate that a minimum interface shear strength
characterized by a friction angle of 16 degrees and zero adhesion is required to meet
design criteria. Interface shear strength testing of representative geosynthetic materials
must be conducted prior to construction to verify the materials used of liner system
construction provide the minimum required interface shear strength evaluated in these
analyses.

7.2.3 Cover Veneer Stability

Cover system veneer stability evaluated potential failure of the 2-ft thick compacted soil
cover and cover system geosynthetics. Cover veneer stability was evaluated for one
cross-section based on 3H:1V slopes representative of the proposed final cover system.
The minimum required cover system interface shear strength was back calculated for
static and pseudo-static conditions. Cover veneer slope stability was evaluated assuming
infinite slope conditions, using equations coded in a spreadsheet to back calculate the
minimum interface shear strength (in terms of a friction angle) required to achieve the
minimum factor of safety for the conditions analyzed.

Cover system veneer stability analyses are presented in Appendix II. Results are
summarized in Table 7.2. Results of static stability analyses indicate that a minimum
interface shear strength characterized by a friction angle of 27 degrees and zero adhesion
is required to meet design criteria. Results of pseudo-static analyses indicate an
estimated permanent seismic deformation on the order of 3-inches which satisfies
permanent seismic deformation design criteria for cover systems on the order of 6 to 12
inches.

Interface shear strength testing of representative geosynthetic materials must be
conducted prior to construction to verify the materials used of liner system construction
provide the minimum required interface shear strength evaluated in these analyses.

Table 7.2 Slope Stability Evaluation Summary

Analysis Condition Cross Section | F.S. Static F.S. Pseudo-Static
Post-Construction East/West 1.99 1.01
Global Slope
Stablhty North/South 1.72 1.03
Construction North/South | 1.45-2.08 NA
. Post-Construction East/West 1.53 1.03
Liner System Slope
. _ 1o North/South 1.55 1.01
Stability (for ¢ = 16°) -
Construction North/South | 1.30-2.24 NA
Cover Veneer Post-Construction NA 1.5 <1.00 (Deformation<12”)

Stability (for ¢ = 27°)
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7.2.4 Settlement

Settlement was estimated to evaluate the post settlement conditions and performance of
the liner system. In consideration of the proposed landfill development over the existing
RAB, which consists of up to approximately 50 feet of existing ash, settlement analyses
were conducted for the whole area of the proposed landfill development.

Analyses were conducted using three-dimensional surfaces of the layers of interest
including: the proposed final cover grades; the proposed liner system subgrade, existing
grade, the estimated long-term seasonal high groundwater table, bottom of RAB ash, top
of partially weathered rock, and top of bedrock. The existing layers of interest were
developed and material properties characterized from numerous subsurface data (31
borings and 22 CPTs) collected for the Site Suitability Study (S&ME, 2007). In addition
and two additional borings were completed to collect undisturbed samples for laboratory
testing supporting settlement analyses. The three-dimensional surfaces were used in a
geographic information system (GIS) platform coded with the classic 1-dimensional
consolidation settlement equation to estimate settlement over the whole area of the
proposed landfill development.

The settlement evaluation is presented in Appendix II. Results of the analyses indicate
settlement up to 6 to 7 feet. Results indicate that the 4 foot minimum vertical separation
between the liner system base and the seasonal high groundwater table was maintained.
Results indicate that liner system post settlement slopes greater than 2 percent are
maintained. In addition, results of analyses indicate that liner system strain is within
acceptable limits.

7.2.5 Liquefaction Potential Analysis

Data from the subsurface exploration was used to evaluate the liquefaction potential of
subgrade soils, consisting of existing ash of the RAB, beneath the proposed landfill. A
liquefaction factor of safety was estimated by comparing the cyclic stress ratio induced
by a seismic event to the cyclic resistance ratio of subgrade soils developed from cone
penetration test data. The liquefaction potential analysis is presented in Appendix II.
Results indicate factors of safety against liquefaction greater than the design criteria of
1.0.

7.3  Geosynthetics

7.3.1 Anchor Trench Design

The geosynthetics of the landfill liner will be secured in an anchor trench provided near
the crest of the perimeter berm. Analysis of the anchor trench has been performed to
demonstrate that sufficient anchorage for the liner system is available to prevent pullout
during anticipated loading conditions, while confirming that the total anchorage capacity
does not exceed the yield stress of the geomembrane. This latter condition reduces the
potential for large scale yielding or tearing of the geomembrane while allowing a pullout-
type failure from the anchor trench to occur. The anchor trench analyses are presented in
Appendix III. Results of analyses indicate that the proposed 18-inch wide by 18-inch
deep anchor trench is sufficient to anchor the geosynthetics.
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7.3.2 Geotextiles

The non-woven geotextile layer used in the geocomposite drainage layer was evaluated
for filtering capabilities and required material properties. Geotextile evaluation was
based on on-site soil characteristics determined from the borrow source evaluation
summarized in Section 3.3.2. The analyses of the geotextile filtering performance took
into consideration the material’s ability to provide sufficient retention, permeability, and
anti-clogging in relation to the site-specific soils to be used for construction of the liner
and cover systems. The drainage layer geotextile evaluation is presented in Appendix III.
Based on the analyses, the proposed 8 oz/yd” non-woven geotextile is suitable for the
intended application.

7.3.3 Cover System Drainage Layer Flow Capacity

The final cover system includes a drainage layer between the compacted soil cover and
the geomembrane to remove water infiltrating the final cover. The drainage layer must
have sufficient flow capacity to convey stormwater infiltrating the final cover soils within
the thickness of the drainage layer. To this end, the flow capacity of the cover system
drainage layer was evaluated. The evaluation considered anticipated on-site soil
characteristics, the proposed geometry of the slope, and slope spacing between drainage
layer outlets. The evaluation back calculated required design flow-rate based on a range
of flow lengths. The cover system drainage layer flow capacity evaluation is presented in
Appendix III. Results of the analyses indicate a minimum drainage layer flow capacity
for cover system drainage lengths on the order of 100-ft.

7.3.4 Design Transmissivity

The design transmissivity (flow-capacity) of the geocomposite drainage layer used in the
LCS and LDS systems was evaluated to establish representative design values. The
resulting design values are used in subsequent analyses for leachate generation and action
leakage rate. It is important to note that design employs a “high-flow” geocomposite
drainage layer. Relative to the geocomposite drainage layers in the market place, high-
flow geocomposite drainage layers use of a thicker HDPE geonet core yielding higher
flow capacities.

Analyses are based on measured transmissivity results from laboratory testing performed
on representative samples under anticipated boundary conditions, normal loads,
gradients, and for a 100-hour seating time. Various reduction factors were applied to
account for anticipated in-service reductions in flow capacity. The design transmissivity
was estimated for 3 cases during landfill operations including initial operations (no-waste
in place), active operations (with waste in place), after final cover installation. The
design transmissivity evaluation is presented in Appendix III.

7.4 Leachate Generation

The anticipated leachate generation rates were evaluated for the LCS and LDS
considering an open cell condition, intermediate operations, and final closure conditions.
Leachate generation analyses were performed using the computer program Visual HELP,
Version 3.07, developed by Waterloo Hydrogeologic, Inc. Visual HELP is a Windows
based interface for the HELP Model.
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In the analyses, evapotranspiration and climatological data for Charlotte, North Carolina
were assumed to be representative of Belmont, North Carolina. The analyses were
performed over a 25-year time interval. Scenarios were evaluated with a subgrade slope
of 2 percent. For the intermediate case, waste thicknesses of 10 and 80 feet were
considered, with a surface slope of 2%. The final closure conditions were conservatively
evaluated for a closure system slope of 5 percent. A summary of the analyses is provided
in Table 7.3 below:

Table 7.3 Leachate Generation Rate Summary LCS
: Closed
. Open Cell Intermediate

Description Y ons (5% Slope,

(No Waste) (10°-80° Waste) 80’ Waste)
Lateral Drainage into Leachate Collection System
Average Annual (gpad) 928.4 707.5 to 154.1 0.2
Peak Daily (gpad) 29,000 4,392.2 to 8.9

2,485.6

Head on Bottom HDPE Liner
Average Annual (in) <0.003 0.005 =0
Peak Daily Average (in) 0.109 0.030 to 0.026 =0
Peak Daily Maximum (in) 0.216 0.059 t0 0.051 =0
Lateral Drainage into Leak Detection System
Average Daily (gpad) 413 58.7 to 60.7 =0
Peak Daily (gpad) 299.2 154.1 to 165.8 =0

As indicated, leachate generation rates predicted by the HELP Model are anticipated to
be greatest during landfill operations and decrease significantly following final closure.
The peak daily maximum leachate head is anticipated to occur during open cell
conditions and is estimated to be less than the drainage layer thickness. The estimated
peak heads are well below the 12-inch regulatory maximum. Estimated leachate
generation rates are presented in Appendix IV.

7.5 Action Leakage Rate and LDS Performance

As described in Section 3.4 the proposed LDS system conveys leachate that leaks through
the primary liner system to a sump for removal. The leak detection system has been
designed to convey leakage in a timely manner for removal at the sump. Leachate
pumped from the LDS sump will be measured by a dedicated flow meter. LDS flow
measurements will be compared to the defined action leakage rate (ALR).

7.5.1 Action Leakage Rate

The proposed ALR was developed based on the capacity of the LDS geocomposite
drainage layer to convey flow wholly within the geocomposite drainage layer thickness.
That is the proposed ALR is the flow in the LDS geocomposite drainage layer when the
liquid thickness equals the geocomposite drainage layer thickness.

It is important to note that the design employs a “high-flow” geocomposite drainage
layer. Relative to the geocomposite drainage layers in the market place, high-flow
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geocomposite drainage layers use of a thicker HDPE geonet core with higher flow
capacities. Furthermore, the ALR is based on measured transmissivity results from
laboratory testing performed on representative samples under anticipated boundary
conditions, normal loads, gradients, and for a 100-hour seating time. In addition,
reduction factors were applied to account for anticipated in-service flow capacity
reductions.

The ALR calculation is presented in Appendix V. Based on results of the calculation an
ALR of 500 gallons per acre per day (gpad) is proposed. Actual leak detection system
flow measurements will be recorded over regular intervals (i.e. weekly and monthly) and
averaged over the interval for comparison to the ALR.

7.5.2 LDS Travel Time and Capacity

The LDS system must be able to convey flow to the LDS sump for collection/detection in
a reasonable time frame. In addition the LDS system, predominately the geocomposite
drainage layer must have the capacity to convey the anticipated flows. The LDS time of
travel was evaluated and is presented in Appendix V. The LDS time of travel along the
longest flow path of the LDS system to the LDS sump was estimated to be approximately
6 hours.

The LDS capacity to carry anticipated LDS flows estimated by the HELP model analyses
was evaluated. The flow thickness over the range of anticipated LDS flow rates was
estimated and compared with the thickness of the LDS geocomposite drainage layer. The
analyses are presented in Appendix V. Results of analyses indicate that the proposed
LDS geocomposite drainage layer thickness is not exceeded and that it has more than
adequate capacity to convey anticipated LDS flows.

7.6 LCS/LDS Pipes

7.6.1 LCS Pipe Sizing

The lateral collector and header pipes were sized to convey the leachate generated by the
25-year, 24-hour storm event and estimated from HELP Model analyses. Based on the
analyses, the pipe used in the LCS will be at least 6-inch diameter for the lateral collector
pipes and 10-inch diameter for the header pipes. The LCS header and lateral pipe sizing
calculation is provided in Appendix V.

7.6.2 LCS Lateral Pipe Spacing

The lateral collector pipe spacing was evaluated for anticipated leachate conditions
resulting from a fully saturated protective cover layer, while not exceeding a maximum
allowable head of 1 foot. The analyses indicate that the proposed spacing (perpendicular
to surface grade) of 300 feet is acceptable and that any required variation in lateral
collector spacing should not exceed 450 feet. The lateral pipe spacing evaluation is
presented in Appendix V.
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7.6.3 LDS Pipe Sizing

The leak detection header pipes were sized to convey the anticipated peak flow from the
secondary drainage layer generated by the HELP model and to allow for cleanout
operations, if necessary. Because anticipated LDS flows are small analyses results
indicate small diameter pipe (approximately 1-inch) is required to convey estimated
flows. A minimum LDS header pipe of 10-in. is used. The LDS header pipe sizing
calculation is provided in Appendix V.

7.6.4 LCS/LDS Pipe Stability

The required pipe wall thicknesses for the perforated leachate collection pipes were
evaluated taking into consideration stresses acting on the pipe during construction and
operation. Calculations were performed for perforated HDPE pipes with diameters of 6,
8, and 10 inches. For varying wall thicknesses, the pipe performance in regards to wall
crushing, wall buckling, and ring deflection was evaluated for the loading conditions.
Based on the calculations, it is recommended that the leachate collection pipes have a
standard dimension ratio (SDR) of 17, where SDR is defined as the ratio of pipe diameter
to wall thickness. LCS pipe sizing and stability evaluations are presented in Appendix V.

7.7 Leachate Pumping System and Forcemain

Leachate collected in the LCS and LDS sumps will be pumped to the active ash basin
through the leachate force main. More specifically, flow from each sump will be pumped
and measured by a dedicated flow meter to a piping manifold. From the piping manifold,
flow from the four pipes/pump/sump systems of each cell will be combined to a single
leachate force main pipe. The LCS sump contains one low-flow (25 gpm) and one high
flow (230 gpm pump). The LDS sumps contain low-flow (25 gpm) pumps. The system
was evaluated based on high flow conditions associated with a 25 year storm event
during initial operations and anticipated flows during ordinary operations estimated from
the HELP model.

The leachate pumping and piping system was evaluated using a computer program to
model the system fluid mechanics. The computer program integrates anticipated inflow
(storm hydrographs), pump configurations (i.e. pump curves and switch on/off levels),
and piping configurations (size, fittings, elevations) and estimates head and velocities on
the system through a desired time period (i.e. 72 hours for the design storm event). The
leachate force main evaluation is summarized in the calculation package presented in
Appendix V. Results of analyses indicate that the proposed pump and pipe
configurations are adequate to convey leachate flow.

7.8 Stormwater Management

7.8.1 Interior Stormwater Management

Stormwater management within the limits of waste (interior) will be managed differently
through landfill development. Stormwater management during initial operations, when
waste filling is below the perimeter berm, is different from stormwater management
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where waste filling operations have progressed above the elevation of the perimeter
berms.

For initial operations conditions, the heights of the landfill perimeter berms and internal
cell (intracell) berms have been evaluated to verify that sufficient volume is provided
within each subcell to contain runoff resulting from the 25-year, 24-hour storm event.
The volume of runoff was conservatively estimated for each cell using the SCS Curve
Number Method. The volume of runoff and the subcell storage volume were considered
in the leachate force main evaluation in combination with the proposed pumping
configuration to verify that the storm volume is contained within each subcell. Results of
analyses are presented in Section 7.7. During initial operations in the first subcell, the
inactive subcell will be covered with a geomembrane rain cover. Stormwater captured
within the inactive subcell will be pumped to the perimeter surface water management
system.

Once landfilling operations have progressed above the elevations of the perimeter berm,
stormwater will be managed by placement of operational cover and grading to minimize
stormwater contact with waste. Stormwater will be controlled and managed by a series
of temporary measures including berms, swales, wattles, and down drains to divert
stormwater to the perimeter surface water management system. Temporary interior
stormwater management features are illustrated in Drawing C9 and C13.

7.8.2 Exterior Components

The storm water conveyance system outside of the waste limits has been evaluated to
verify that sufficient capacity is available to convey the peak storm water runoff
generated from a 25-year storm event. The storm water channels, culverts, drop inlet
catch basins, and sediment basin were sized based on the requirement to convey the peak
storm water runoff generated from a 25-year storm event. The peak storm water runoff
flow rates were estimated for each cell using the SCS Curve Number Method, in
combination with Haestead Method’s computer programs PondPack and FlowMaster.
Stormwater calculations are presented in Appendix VI. Results from these calculations
indicate that the proposed stormwater structures are adequate to convey the design flows.

7.8.3 Erosion and Sediment Control Measures

Erosion and sediment control measures have been designed to manage stormwater
through the life-cycle of the proposed landfill development. Generally, erosion and
sediment control measures include vegetation, erosion control blankets,
temporary/permanent ditches and berms, rain gutters, down drains, perimeter channels,
outlet protection, and sediment basins. Details of erosion and sediment control measures
through landfill development are illustrated for Cell 1 on Drawing C9, Phase 1 on
Drawing C13, and final conditions Drawing C7. Corresponding erosion and sediment
control measure details are illustrated on Drawings D7 and D8.

Exterior stormwater management features convey stormwater flow to the proposed
sediment basin located at the south side of the proposed landfill. The sediment basin will
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be used to manage storm water during construction of Phase through operations to
completion of the proposed landfill. The sediment basin has been designed to provide the
appropriate surface area and volume as recommended in the North Carolina Erosion and
Sediment Control Planning and Design Manual, 2006. These calculations are provided in
Appendix VI.

Grass-lined channels will be constructed adjacent to the perimeter haul road with portions
riprap or concrete lined. Straw with net and/or erosion and sedimentation control matting
will be used as a temporary and/or permanent channel lining to prevent erosion until a
grass lining is established. Recommended matting is specified in Drawing D7, Erosion
and Sediment Control Details, and in the calculations provided in Appendix VI.

Outlet protection aprons will be constructed at the downstream end of all culverts. The
sizes and materials to be used for the aprons are provided on the Erosion and Sediment
Control Plan Details provided in drawings contained in the Engineering Plan. Supporting
calculations can be found in Appendix VI.
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APPENDIX |

LANDFILL CAPACITY AND BORROW SOIL

e Landfill Capacity

QUANTITIES

e Borrow Soil Evaluation




JOB NAME

SUBJECT

Duke Energy — Allen Steam Station Ash Landfill

>S&ME

Landfill Capacity-Soil Balance Volumes

Total Estimated Landfill Capacity:

Taken as the difference between CAD-
reported volume between protective cover
and final cover grades and estimated
required final cover soil and interim soil
volumes.

Total Estimated Borrow VVolume:

This value was taken from the borrow area
evaluation (1,266,103-10% Shrinkage).

General Site Filling (Structural Fill):

Taken from CAD files.  This number
includes the volume of soil between the
existing grade contours and the subgrade
contours outside the limit of waste.

Compacted Soil Liner:

Required CSL thickness of 1.5’ over an area
of ~47 Acres.

Protective Cover:

The difference between sugrade to
protective cover contours and CSL volume
for the entire landfill( CAD reported volume
of 346,800yd*-114,000yd?).

Periodic Soil Cover:

Assumed to be equivalent to 5% of landfill
airspace  (CAD-reported  volume  of
(5,789,500).

Intermediate Soil Cover:

Assumed area of 50 Acres and thickness of
1.

Final Soil Cover:

50 Acres of 2ft thick cover soil.

5,798,520 yd®

1,139,500 yd?*

109,800 yd®

114,000 yd®

232,800 yd®

289,500 yd®

80,700 yd®

161,700 yd®

JOB NO.

SHEET

NO.

DATE

COMPUTED BY

CHECKED BY

1356-06-825

11

3/10/08

WMH




Site Volume Table: Unadjusted
Cut Fill Net

Site: Ext. landfill
Stratum: sg-vs fc subgrade contours final cover gardes
1 6391932 6391931 (F) Grid

Stratum: pc vs fc protective cover final cover gardes
e 6040694 6040687 MF) Grid

Stratum: sg ve pc subgrade contours protective cover

0 346758 346,757 (F) Grid
Stratum: eg vs sg existing grade surfacel
83910 801114 712204 (F) Grid
é/ 040, L8+

N ek
F:!\w} CaV‘ {”(26 o
P ) 2z’ Over 2,174,500 SF
Tokrim Coverf1?)

aua, IF A

(040,657
~4, Ut

”




Table 1 Duke Power - Allen Steam Station Ash Landfill Borrow Evaluation

Summary of Laboratory Test Data S&ME Project No. 1356-06-825
Sample Sample Sample USCS % Finer Atterberg Proctor Remolding Hydraulic
No. Depth Type Class. No. 200 Limits Data Conditions Conductivity
(Feet) LL Pl Max Dry Optimum Dry Moisture k
Density Moisture Density Content (cm/sec)
(pcf) Content (%) (pcf) (%0)
TP-1 Composite | BULK MH 55.4 57 21
TP-3 Composite | BULK MH 58.7 58 20
TP-5 Composite | BULK MH 62.3 59 22 100 21.3 94.8 23.3 1.25x 107
TP-7 Composite | BULK SM 37.1 NP NP
TP-8 Composite | BULK MH 67.6 56 16
TP-10 Composite | BULK MH 54.7 60 19 96.1 22.3 90.4 24.4 2.94x10°
TP-11 Composite | BULK MH 69.8 75 37
TP-13 Composite | BULK MH 58.8 60 15
TP-14 | Composite | BULK MH 81.4 75 38 92.4 27.2 88.3 29.6 1.43x 10"
TP-15 Composite | BULK ML 73.5 44 14
Stockpile | Composite | BULK MH 56.0 51 15 99.3 20.2 94.8 21.7 451 x 10
Notes: SS= Split Spoon Sample (ASTM D-1586) BULK = Bulk Sample
uUD = Undisturbed Sample (ASTM D-1587) NP = Non Plastic
LL= Liquid Limit pcf= Pounds per cubic foot
cm/sec=  Centimeters per second Pl= Plasticity Index

Page 1 of 1




CAD-Reported Borrow Soil Volume Estimate

Site Volume Table: Unadjustedl

Site: BORROW AREAS[
Stratum: ba Z2a vol ba zero Dba 2as

193452 0 19%452 (C) Composite [
Stratum: ba 2b vol ba zero ba 2bSs ‘

37032 0 37032 (C) Composite [
Stratum: ba 1 vol ba zero ba 1 (0)0 !

397201 0 397201 (C) Composite [J
Stratum: ba 3 vol ba zero ba 3 (0)0

144638 0 144638 (C) Composite [
Stratum: ba 4 vol ba zero ba 4 (0)0 !

241011 0 241011 (C) Composite [
Stratum: ba 5 vol ba zero ba 5 (0)0 /

164301 4] 164301 (C) Composite [
Stratum: ba 6 vol ba zero ba 6 (0)0

88468 0 8%}68 (C) Composite

-
/266105
/


WHarrison
Typewritten Text
CAD-Reported Borrow Soil Volume Estimate


Laboratory Record Version 4.2 . . N .
Particle Size Analysis of Soils

ASTM D 422
Project #: 1356-06-825
Project Name:  Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name:  Duke Energy Report Date: 12/18/07
Client Address:
Sieve | Retained Wt. Percent Passing
Boring #: TP-1 Sample #: Sample Date:  12/5-12/10 3.0" 0.0 Pan # 100.0%
Location:  Test Pit Bucket Samples Offset: Depth: 1.5" 0.0 (washed) 100.0%
Sample Description: Red Orange Coarse to Fine to Medium Sandy Clayey Silt (MH) 1.0" 0.0 100.0%
Pan #: | | Beaker #: Apparent Relative Density (Assumed)  2.650 3/4" 0.0 100.0%
Hydrometer Jar #: 172" 9.0 97.5%
Pan Tare Weight (grams): Moisture Content Hygroscopic | Natural 3/8" 10.2 97.2%
Total Sample Air Dried Wt. + tare wt. (grams): 367.60 Tare # CC #4 14.9 Soil Mortar 95.8%
Weight of Total Sample Air Dried: 367.60 A Tare Wt. 16.81 #10 19.7 100.0% 94.5%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt + A 29.35 #20 5.3 89.0% 84.1%
Total Sample Oven Dried: 357.61 C Dry Wt. + A 28.99 #40 11.6 76.1% 71.9%
Hydrometer Sample Oven Dried (W): 48.56 D Water Wt. (B-C) 0.36 #60 16.2 66.7% 63.1%
% Passing #10: 94.5% E Dy Wt. (C-A) 12.18 #100 19.2 60.5% 57.2%
Correction Factor a (Table 1): 1.00 % Moisture (100 x D/E) 2.96% #200 20.1 58.6% 55.4%
Notes: Description of Sand & Gravel Particles Rounded O Angular O | Hard & Durable O Soft [ Weathered & Friable O
Maximum Particle Size: Total Sand: 40.4% < 4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: 4.2% <75 mm and > 4.75 mm Silt & Clay: 55.4% <0.075 Dispersion Time: 1 min.
Coarse Sand: 1.3% < 4.75 mm and > 2.00 mm Silt: 30.4% < 0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: 22.6% < 2.00 mm and > 0.425 mm Clay: 25.0% < 0.005 mm
Fine Sand: 16.5% < 0.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder l Composite Correction [}
Liquid Limit 57 Plastic Limit 36 Plastic Index 21 Hydrometer: I5S1H 0O 152H
. Corrections Percent Passin, Effective Diameter
Time Temp. Hydrometer —— Composite Hydrometer 1) = P%total) — Depth Table 3 5o
Clock T (Min.) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | Px % Passing #10 L K K x (L/T)"?
1 22.0 33.0 6.0 27.00 55.6% 52.5% 11.9 0.01332 0.04589
2 22.0 30.5 6.0 24.50 50.4% 47.7% 12.3 0.01332 0.03300
5 22.0 29.5 6.0 23.50 48.4% 45.7% 12.4 0.01332 0.02101
15 22.0 23.5 6.0 17.50 36.0% 34.0% 13.4 0.01332 0.01260
30 22.0 22.0 6.0 16.00 32.9% 31.1% 13.7 0.01332 0.00899
60 22.0 20.0 6.0 14.00 28.8% 27.2% 14.0 0.01332 0.00643
250 22.0 17.5 6.0 11.50 23.7% 22.4% 14.4 0.01332 0.00320
1440 22.0 16.0 6.0 10.00 20.6% 19.5% 14.7 0.01332 0.00134
References:  ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System) Effective Depth (cnt)
Technician Name: Karen Warner 117900 L=L1+0.5(L2-(VB/4))
. . Certification # (152H) .164cm per increment,
Technical Responsibility: Julie Petersen . Proiec£ Manager Vy=67.0em", L ,=14cm, A=27.8cm’
ignature osition

SEME. TNC. 9751Southern Pine Blvd., Charlotte, NC 28273

1356-06-825 TP-1 Hydro.xls




Laboratory Report Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-825 Report Date: 12/18/07
Project Name: Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name: Duke Energy
Client Address:
Boring #: TP-1 Sample #: Sample Date:  12/5-12/10
Location: Test Pit Bucket Samples Offset: Depth:
Sample Description: Red Orange Coarse to Fine to Medium Sandy Clayey Silt (MH)
"5 "1'3/4 "U23/8 #4 #10 #20  #40 #60 #100  #200
—-l(ll()“/u °- 0 ° e ®
049,
N
"ﬁ‘%(’/ N
o0
£ —ﬁ;ﬁ{",
&
< N
=
[P
&
A \
RERN N
S, 7 ‘
——HJ“/ \\\
BE L R4
__Ool/u ................................... P UOUT NOTONOD SUPTOTINCORON bl PRI UOUS PO R DUSUUUUTN FUTRTUTITI 1Y N DU PO N VUL DOV USRI NOUIOOreueY
100 10 1 0.1 0.01 0.001
Particle Size (mm)
Cobbles - <300 mm (.1—2-") and > 75 mm (;") — Fine S-':l;d = < 0.:1:25 mm a.ng> 0.075 ;Hn (#206)——
Gravel <75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size 0 ~ Gravel 4.2% Silt  30.4%
Silt & Clay (% Passing #200)  55.4% Sand 40.4% Clay 25.0%
Apparent Relative Density (Assumed)  2.650 Moisture Content Colloids
Liquid Limit 57 Plastic Limit 36 Plastic Index 21

Description of Sand & Gravel Particles

Rounded O  Angular

O Hard & Durable

[0 Soft [0 Weathered & Friable

O

Mechanical Stirring Apparatus (A)

Length of Dispersion Period:

1 min.

Dispersing Agent:

Sodium Hexametaphosphate:

40 g/ Liter

References:

ASTM D 422: Particle Size Analysis of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

ASTM D 421: Dry Preparation of Soil Samples
ASTM D 854: Specific Gravity of Soils

Technical Responsibility:

S&ME,

Julie Petersen

INC.

Signature

9751 Southern Pine Blvd., Charlotte, NC 28273

Project Manager

Position

1356-06-825 TP-1 Hydro.xis




Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1356-06-825 Report Date: 1/4/08
Project Name:  Allen Steam Station - Ash Landfill Test Pits Test Date(s): 12/15-1/4/08
Client Name: Duke Energy
Client Address:
Boring #:  TP-1 Sample #: Sample Date: 12/5-12/07
Location:  Test Pit Bucket Samples Offset: Depth:
Sample Description: Red Orange Coarse to Fine to Medium Sandy Clayey Silt (MH)
Pan # Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 1 2 3
Tare # 9 4 35 31 41
A Tare Weight 13.92 13.98 15.62 13.94 15.76
B Wet Soil Weight + A 22.03 22.63 2375 : 20.43 21.84
C Dry Soil Weight + A 19.14 19.48 20.70 18.70 20.22
D Water Weight (B-C) 289 | 3.15 | 3.05 1.73 | 162
E Dry Soil Weight (C-A) 522 | 550 | 5.08 476 | 4.46
F % Moisture Content (D/E)*100 | 55.4% { 57.3% | 60.0% 36.3% | 36.3%
N # OF DROPS 32 27 18 Moisture Contents determined
LL LL=F * FACTOR by ASTM D 2216
Ave. Average 36.3%
([ 20 )
__ One Point Liquid Limit
E 60.0 \ N Factor N Factor
g N 20 | 0974 | 26 | 1.005
b N 21| 0979 | 27 | 1.009
R AN 22 | 0985 | 28 | L014
C A 23 | 0990 | 29 | 1.018
< {560 AN 24 10995 | 30 | 1.022
N 25 | 1.000
54.0
10 15 20 25 30 35 54 @I 100
\. v
Notes: : Estimate the % Retained on the #40 Sieve

Special Sampling Methods:

Sample Preparation: Wet Preparation O Dry Preparation Air Dried NP, Non-Plastic O
Liquid limit Test: Multipoint Method One-point Method O Liquid Limit 57
Classification: ASTM D 2487 AASHTOM 145 O Plastic Limit 36
Liquid limit Test: ASTM D 4318 AASHTOTS89 O Plastic Index 21
Plastic limit Test: ASTM D 4318 AASHTOT90 O Group Symbol MH
Technician Name: Karen Warner 117900

Certification #
Technical Responsibility: Julie Petersen Project Manager

Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-825 TP-1 Pl.xis



Laboratory Record Version 4.2 . . . .
Particle Size Analysis of Soils

ASTM D 422
Project #: 1356-06-825
Project Name:  Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name:  Duke Energy Report Date: 12/18/07
Client Address:
Sieve | Retained Wt. Percent Passing
Boring #  TP-3 Sample #: Sample Date: 12/5-12/10 3.0" 0.0 Pan # 100.0%
Location:  Test Pit Bucket Samples Offset: Depth: 1.5" 0.0 (washed) 100.0%
Sample Description: Orange Brown Coarse to Fine Sandy Clayey Silt (MH) 1.0" 0.0 100.0%
Pan #: | I Beaker #: Apparent Relative Density (Assumed)  2.650 3/4" 0.0 100.0%
Hydrometer Jar #: 1/2" 0.0 100.0%
Pan Tare Weight (grams): Moisture Content | Hygroscopic | Natural 3/8" 0.0 100.0%
Total Sample Air Dried Wt. + tare wt. (grams): 382.93 Tare # 36 #4 1.3 Soil Mortar 99.7%
Weight of Total Sample Air Dried: 382.93 A Tare Wt. 15.72 #10 2.0 100.0% 99.5%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt. + A 29.99 #20 2.4 95.1% 94.6%
Total Sample Oven Dried: 372.52 C Dry Wt. + A 29.60 #40 9.6 80.4% 79.9%
Hydrometer Sample Oven Dried (W): 48.63 D | Water Wt. (B-C) 0.39 #60 15.7 67.8% 67.5%
% Passing #10: 99.5% E Dry Wt. (C-A) 13.88 #100 18.9 61.2% 60.9%
Correction Factor a (Table 1): 1.00 % Moisture (100 x D/E) 2.81% #200 19.9 59.0% 58.7%
Notes: Description of Sand & Gravel Particles Rounded [ Angular OO0 | Hard & Durable [ Soft O Weathered & Friable O
Maximum Particle Size: Total Sand: 41.0% <4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: 0.3% <75 mm and > 4.75 mm Silt & Clay: 58.7% <0.075 Dispersion Time: 1 min.
Coarse Sand: 0.2% < 4.75 mm and > 2.00 mm Silt: 31.2% < 0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: 19.5% < 2.00 mm and > 0.425 mm Clay: 27.5% < 0.005 mm
Fine Sand: 21.2% < (.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder | Composite Correction [
Liquid Limit 58 Plastic Limit 38 Plastic Index 20 Hydrometer: 151H 0O 152H
. Corrections Percent Passin, Effective Diameter
Time Temp. Hydrometer o Composite Hydrometer e P%total) — Depth Table 3 B
Clock T (Min.) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | P x % Passing #10 L K K x (L/T)"?
1 22.0 34.0 6.0 28.00 57.6% 57.3% 11.7 0.01332 0.04557
2 22.0 30.0 6.0 24,00 49.3% 49.1% 12.4 0.01332 0.03311
5 22.0 28.5 6.0 22.50 46.3% 46.0% 12.6 0.01332 0.02115
15 22.0 25.0 6.0 19.00 39.1% 38.9% 13.2 0.01332 0.01249
30 22.0 22.5 6.0 16.50 33.9% 33.7% 13.6 0.01332 0.00896
60 22.0 20.5 6.0 14.50 29.8% 29.7% 13.9 0.01332 0.00642
250 22.0 18.0 6.0 12.00 24.7% 24.5% 14.3 0.01332 0.00319
1440 22.0 16.5 6.0 10.50 21.6% 21.5% 14.6 0.01332 0.00134

ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

References:  ASTM D 422: Particle Size Analysis of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils Effective Depth (cm)

L=L1+0.5(L2-(VB/4))

Technician Name: Karen Warner 117900
. e i Certfication # R (152H) .164cm per increment,
Technical Responsibility: Julie Petersen - : Prozec£ Manager Vo =67.0em’ , L, =14em, A=27.8cm’
ignature osition

QOME TN 0751<[aouthern Pine Rlvd . Charlotte NC 28273 1356-06-825 TP-3 Hvdro.xls



Laboralory KEPOTL VErsion 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-825 Report Date: 12/18/07
Project Name: Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name: Duke Energy
Client Address:
Boring #: TP-3 Sample #: Sample Date:  12/5-12/10
Location: Test Pit Bucket Samples Offset: Depth:
Sample Description: Orange Brown Coarse to Fine Sandy Clayey Silt (MH)
"5 "1"3/4 172378 #4 #10 #20  #40 #60 #100  #200
—100% . .
1Y 0] \\
N
s, N\
N\
RLt \\
,Eﬂ £09, ‘\
% \ 7 o
®
m [1]
= [ N
) e
A
RET L) N
< 7 ‘\\\‘
Ao \\-
___00/" .............................................. P IO UTSIID” \STUTUTOUTUTIUT I SN FOU JUR N P SUN N VTTOTRT P U N0 U FUUUUIR CYPURTI PUPRTRRROTO B0 1% FOY FOR DU SNV SUUUDT UUOOTIU SUUTUTOURRTTY
100 10 1 0.1 0.01 0.001
Particle Size (mm)
. Cob‘t:l:; < 306—11—]-1'11 (12" and > 75 mm (3") Fine Sand_— < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt <0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay <0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size 0 , Gravel 0.3% Silt  31.2%
Silt & Clay (% Passing #200)  58.7% Sand  41.0% Clay 27.5%
Apparent Relative Density (Assumed) 2.650 Moisture Content Colloids
Liquid Limit 58 Plastic Limit 38 Plastic Index 20

Description of Sand & Gravel Particles ~ Rounded [0 Angular [ Hard & Durable [0 Soft [0 Weathered & Friable [

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:  Sodium Hexametaphosphate: 40 g/ Liter
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: Julie Petersen Project Manager

Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-825 TP-3 Hydro.xls




Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1356-06-825 Report Date: 1/4/08
Project Name:  Allen Steam Station - Ash Landfill Test Pits Test Date(s): 12/15-1/4/08
Client Name: Duke Energy
Client Address:
Boring #: TP-3 Sample #: Sample Date: 12/5-12/07
Location: ~ Test Pit Bucket Samples Offset: Depth:
Sample Description: Orange Brown
Pan # Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 1 2 3
Tare # 54 59 z w 56
A Tare Weight 14.09 15.79 16.89 16.03 15.70
B Wet Soil Weight + A 2270 24.97 24.64 23.38 23.07
C Dry Soil Weight + A 19.57 21.59 21.72 21.36 21.04
D Water Weight (B-C) 3.13 3.38 2.92 2.02 2.03
E Dry Soil Weight (C-A) 548 | 580 | 4.83 533 | 5.4
F % Moisture Content (D/E)*100 | 57.1% | 58.3% | 60.5% 37.9% | 38.0%
N # OF DROPS 29 24 19 Moisture Contents determined
LL LL=F * FACTOR by ASTM D 2216
Ave. Average 38.0%
ary ) 5
— One Point Liquid Limit
g Y N Factor | N | Factor
5 600 20 | 0974 | 26 | 1.005
® \ 21 0.979 27 1.009
£ \ 22 0.985 28 1.014
S | <00 \ 23 (0990 | 29 | 1018
e N\ 24 10995 | 30 | 1.022
> 25 1.000
56.0
10 15 20 25 30 35 56 100
\_
Notes: Estimate the % Retained on the #40 Sieve
Special Sampling Methods:
Sample Preparation: Wet Preparation [] Dry Preparation Air Dried NP, Non-Plastic O
Liquid limit Test: Multipoint Methed One-point Method [J Liquid Limit 58
Classification: ASTM D 2487 AASHTOM 145 0O Plastic Limit 38
Liquid limit Test: ASTM D 4318 AASHTO TS89 [ Plastic Index 20
Plastic limit Test: ASTM D 4318 AASHTOT90 O Group Symbol MH
Technician Name: Karen Warner 117900
Certification #
Technical Responsibility: Julie Petersen Project Manager
Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-825 TP-3 PL.xls



Page 1 Laboratory Record Version 4.2

Moisture - Density Relationship

S&ME Project #: 1356-06-825 Test Date(s): 1/14-16/08
Project Name: Allen Steam Station Ash Landfill Borrow Study Report Date: January 16, 2008
Client Name:
Client Address:
Boring #: TP-5 Sample #: Bulk Sample Date: December 10, 2007
Location: Test pits and stockpiles Offset: Depth:
Sample Description: Red Orange Coarse to Fine to Medium Sandy Clayey Silt (MH)
Sieve Size % Passing
Liquid Limit: 59 Specific Gravity:
Plastic Limit: 37 Plastic Index: 22 3/4"
1/2"
Natural Moisture Content: 3/8"
Moisture Content of the Oversize Fraction: #4 100.0
NOTES:
MDD: 1006.0 Opt. MC %: 21.3
Water Content Water Content requires GP 2 Balance (0.1 gram Readability).
ASTM D2216 AASHTO T265 [1 ASTM D4959 0O ASTM D4643 [
Sample #:
Water Added: 240 300 180 120
Tare #: 63 78 76 77
A, Tare Weight A, 72.2 76.5 71.6 71.5
B. Wet Wt + Tare Wt B. 924.7 831.9 963.4 738.6
C. Dry Wt. + Tare Wt. C. 769.7 | 6843 819.9 639.7
D. Water Weight B-C 155 147.6 143.5 98.9 0 0
E. Dry Weight C-A 697.5 607.8 748.3 568.2 0 0
¥. Moisture Content 100*D/E 22.2 24.3 19.2 17.4 #DIV/G! #DIV/0!
Compaction Data The Compaction Test requires a GP 5 Balance for ASTM (1 gram or .0022 Lb. readability).
G. Wt of Soil + Mold G. 6040 6035 5978 5909
H. Wt. of Mold H. 4200 4200 4200 4200 4200 4200
I. Wt. of Soil (g. or Ibs.) G-H 1840.000 1835.000 1778.000 1709.000 | -4200.000 | -4200.000
J. Wt of Soil (Lbs.) 1453.60orl 4.056 4.045 3.920 3.768 -4200.000 §{ -4200.000
K. Mold Volume Factor K. 30.06 30.06 30.06 30.06 30.06 30.06
L. Wet Density J*K 121.9 121.6 117.8 113.3 -126252.0 | -126252.0
M. Dry Density L/(1+F) 99.8 97.8 98.9 96.5 #DIV/0! #DIV/0!
ASTM D558 O ASTM D 698 ASTM D1557 [1 AASHTO T99 O AASHTO T180 [0
Method A Method B [1 Method C O Method D (ASTM 1978) O AASHTO Method D [
Moisture-Density Relation of: Fine Fraction Corrected for Coarse Fraction (ASTM D 4718) [
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [ 3/4 inch Sieve [l
Mechanical Hammer O Manual Hammer Moist Preparation [] Dry Preparation
Soil Plasticity: ASTM D 4318 AASHTO TS89 O AASHTO T90 [
Sieve Analysis / Particle Size Analysis: ASTM C136 O AASHTOT27 [0 ASTM D 422 AASHTOTS88 [
Specific Gravity of Soil: ASTM D 854 [1 AASHTOT 100 [
Bulk Gravity of Oversize Fraction: ASTM C 127 O AASHTOTS85 O
Soil Classification: ASTM D 2487 ASTM D 2488 [ AASHTOM 145 O
Technician Name: Jennifer Olsen 117926
Certification #
Technical Responsibility: Julie Petersen _
Signature Position

S&ME, INC. 9751 Seuthern Pine Blvd., Charlette, NC 28273 1356-06-825 TP-5 Bulk.xls




Laboratory Report Version 4.2

Moisture - Density Report

S&ME Project #:  1356-06-825 Report Date: January 16, 2008
Project Name: Allen Steam Station Ash Landfill Borrow Study Test Date(s): 1/14-16/08
Client Name:
Client Address:
Boring#  TP-5 Sample #: Bulk Sample Date: ~ December 10, 2007
Location: Test pits and stockpiles Offset: Depth:
Sample Description: Red Orange Coarse to Fine to Medium Sandy Clayey Silt (MH)
Maximum Dry Density 100.0 PCF. Optimum Moisture Content 21.3 %
ASTM D 698 Method A
Moisture-Density Relations of Soil and Soil-Aggregate Mixtures Soil Properties
115.0 Natural Moisture
" Content:
" Liquid Limit: 59
110.0 100-%% Ssituration Plastic Limit: 37
li‘ulvo
- Plastic Index: 22
= Specific Gravity:
by
& 1105.0 _
& % Passing
2 -
g 3/4"
[
A i 172"
£ 1100.0 o 3/8"
= TN #4 100
L b IN D
1/ N Sy
o '
]
95.0 T t2.65
: : Oversize Fraction
: : Bulk Sp. Gravity
90.0 % Moisture
10.0 15.0 20.0 25.0 30.0 35.0 {| Oversize Fraction
Moisture Content (%) MDD
= = Opt. MC ]
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) 0O
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [ 3/4 inch Sieve O

Mechanical Hammer & Manual Hammer Moist Preparation [

Dry Preparation

References: ASTM D 698: Laboratory Compaction Characteristics of Soil Using Standard Effort
ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

ASTM D 422: Particle Size Analysis of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: Julie Petersen

Signature

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273

1356-06-825 TP-5 Bulk.xls




Laboratory Record Version 4.2

Particle Size Analysis of Sdils

ASTM D 422
Project #: 1356-06-825
Project Name:  Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name:  Duke Energy Report Date: 12/18/07
Client Address:
Sieve | Retained Wt. Percent Passing
Boring #: TP-5 Sample #; Sample Date: 12/5-12/10 3.0" 0.0 Pan # 100.0%
Location:  Test Pit Bucket Samples Offset: Depth: 1.5" 0.0 hed 100.0%
Sample Description: Red Orange Coarse to Fine to Medium Sandy Clayey Silt (MH) 1.0" 0.0 (washed) 100.0%
Pan #: | | Beaker #: Apparent Relative Density (Assumed)  2.700 3/4" 0.0 100.0%
Hydrometer Jar #: 172" 0.0 100.0%
Pan Tare Weight (grams): Moisture Content | Hygroscopic| Natural 3/8"- 0.0 100.0%
Total Sample Air Dried Wt. + tare wt. (grams): 343.38 Tare # 48 #4 0.0 Soil Mortar 100.0%
Weight of Total Sample Air Dried: 343.38 A Tare Wt. 14.01 #10 1.3 100.0% 99.6%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt. + A 24.95 #20 4.8 90.2% 89.8%
Total Sample Oven Dried: 332.12 C Dry Wt.+ A 24.59 #40 11.1 77.1% 76.9%
Hydrometer Sample Oven Dried (W): 48.35 D | Water Wt. (B-C) - 0.36 #60 14.8 69.3% 69.1%
% Passing #10: 99.6% E Dry Wt. . (C-A) 10.58 #100 17.3 64.2% 63.9%
Correction Factor a (Table 1): 0.99 % Moisture (100 x D/E) :3.40% #200 18.1 62.6% 62.3%
Notes: Description of Sand & Gravel Particles Rounded [ Angular O I Hard & Durable [0 Soft [ Weathered & Friable O
Maximum Particle Size: Total Sand: 37.7% ' <4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: 0.0% <75 mmand > 4.75 mm Silt & Clay: 62.3% <0.075 Dispersion Time: 1 min.
Coarse Sand: 0.4% <4.75 mm and > 2.00 mm Silt: 32.8% < 0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: 22.8% < 2.00 mm and > 0.425 mm Clay: 29.5% < (.005 mm
Fine Sand: 14.5% <0.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder | Composite Correction [
Liquid Limit 59 Plastic Limit 37 ) Plastic Index 22 Hydrometer: I5IH O 152H
. Corrections Percent Passin, Effective Diameter
Time Temp. Hydrometer CorroT Composite Hydrometer TEE P%total) — Depth Table 3 e
Clock T (Min.) (0.5°C) Reading Cylinder Correction R (Rxa/W)x 100 | Px % Passing #10 L K Kx (L™
1 22.0 35.5 6.0 29.50 60.4% 60.2% 11.5 0.01312 0.04442
2 22.0 32.0 6.0 26.00" - 53.2% 53.0% 12.0 0.01312 0.03219
5 22.0 29.0 6.0 23.00 47.1% 46.9% 12.5 0.01312 0.02077
15 22.0 25.5 6.0 19.50 39.9% 39.8% 13.1 0.01312 0.01226
30 22.0 24.0 6.0 18.00 36.9% 36.7% 13.3 0.01312 0.00875
60 22.0 21.5 6.0 15.50 31.7% 31.6% 13.8 0.01312 0.00628
250 22.0 18.5 6.0 12.50 25.6% 25.5% 14.2 0.01312 0.00313
1440 22.0 16.5 6.0 10.50 21.5% 21.4% 14.6 0.01312 0.00132
References:  ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples . ASTM D 854: Specific Gravity of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Technician Name:

Technical

Responsibility:

S&EME INC.

ASTM D 2487: Classification of Soils for Engineering };urposes (Unified Soil Classification System)

Karen Warner

Julie Petersen

117900
Certification # .
Project Manager
Signature . Position

9751Southern Pine Blvd.. Charlotte. NC-28273

Effective Depth (cm)
L=Li1+0.5(L2-(VB/4))

(152H) .164cm per increment,
Vy=67.0cm L s=l14em, A=27.8cm ?

1356-06-825 TP-5 Hvdro.xls




Laboratory Report Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-825 Report Date: 12/18/07
Project Name: Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name: Duke Energy
Client Address:
Boring #: TP-5 Sample #: Sample Date:  12/5-12/10
Location: Test Pit Bucket Samples Offset: Depth:
Sample Description: Red Orange Coarse to Fine to Medium Sandy Clayey Silt (MH)
100% "LS 1'3/4 "1/23/18  #4 #10 #20  #40 #60 #100  #200
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100 10 1 0.1 0.01 0.001
Particle Size (mm)
- Cob-l-);,; <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and >4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay <0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids ) <0.001 mm
Maximum Particle Size 0 , Gravel 0.0% Silt  32.8%
Silt & Clay (% Passing #200)  62.3% Sand 37.7% Clay 29.5%
Apparent Relative Density (Assumed) 2.700 Moisture Content Colloids
Liquid Limit 59 Plastic Limit 37 Plastic Index 22

Description of Sand & Gravel Particles Rounded 0 Angular [0 Hard & Durable [0 Soft O Weathered & Friable [

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:  Sodium Hexametaphosphate: 40 g/ Liter
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: Julie Petersen Project Manager

Signature Position

S&ME, INC. 9751 Southern Pine Bivd., Charlotte, NC 28273 1356-06-825 TP-5 Hydro.xIs




Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1356-06-825 Report Date: 1/4/08
Project Name:  Allen Steam Station - Ash Landfill Test Pits Test Date(s): 12/15-1/4/08
Client Name: Duke Energy
Client Address:
Boring #: TP-5 Sample #: Sample Date: 12/5-12/07
Location:  Test Pit Bucket Samples Offset: Depth:
Sample Description: Red Orange Coarse to Fine to Medium Sandy Clayey Silt (MH)
Pan # Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 1 2 3
Tare # 60 54 PP 4 CcC
A Tare Weight 13.86 14.09 16.19 13.98 16.79
B Wet Soil Weight + A 23.51 21.93 27.39 20.51 23.22
C Dry Soil Weight + A 20.02 18.99 23.10 18.77 21.48
D Water Weight (B-C) 349 | 294 | 429 1.74 | 174
E Dry Soil Weight (C-A) 6.16 4.90 6.91 4.79 4.69
F % Moisture Content (D/E)*100 | 56.7% | 60.0% | 62.1% 363% | 37.1%
N # OF DROPS ' 30 25 19 i Moisture Contents determined
LL LL=F * FACTOR ! ‘ ; : Y by ASTM D 2216
Ave. Average - N 36.7%
([ 610 )
o 620 One Point Liquid Limit
8 " N=. | Factor N Factor
S 1o N 20 | 0974 | 26 | 1.005
® N 21 10979 | 27 | 1.009
£ N 22 0.985 28 1.014
2 | 580 :
§ \\ 23 0.990 29 1.018
X ) 1 24 0.995 30 1.022
360 25 | 1.000
54.0
10 15 20 25 30 35 54 # of Drobs 100
\ - I
Notes: : Estimate the % Retained on the #40 Sieve

Special Sampling Methods:

Sample Preparation: Wet Preparation [ Dry Preparation Air Dried NP, Non-Plastic O
Liquid limit Test: Multipoint Method One-point Method [ Liquid Limit 59
Classification: ASTM D 2487 AASHTOM 145 O Plastic Limit 37
Liquid limit Test: ASTM D 4318 AASHTO T 89 [ Plastic Index 22
Plastic limit Test: ASTM D 4318 AASHTOT90 0 Group Symbol MH
Technician Name: Karen Warner 117900

Certification #
Technical Responsibility: Julie Petersen Project Manager

Signature Position

S&ME, INC. 9751 Seouthern Pine Blvd., Charlotte, NC 28273 1356-06-825 TP-5 Pl.xls



Laboratory Record Version 4.2 R . . .
Particle Size Analysis of Soils

ASTM D 422
Project #: 1356-06-825
Project Name:  Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name:  Duke Energy Report Date: 12/18/07
Client Address:
Sieve | Retained Wt. Percent Passing
Boring #:  TP-7 Sample #: Sample Date: 12/5-12/10 3.0" 0.0 Pan # 100.0%
Location:  Test Pit Bucket Samples Offset: Depth: 1.5" 0.0 (washed) 100.0%
Sample Description: Tan Brown Silty Coarse to Fine Sand (SM) 1.0" 0.0 100.0%
Pan #: | | Beaker #: Apparent Relative Density (Assumed)  2.650 3/4" 0.0 100.0%
Hydrometer Jar #: 172" 0.0 100.0%
Pan Tare Weight (grams): Moisture Content Hygroscopic | Natural 3/8" 0.0 100.0%
Total Sample Air Dried Wt. + tare wt. (grams): 43525 Tare # MM #4 34 Soil Mortar 99.2%
Weight of Total Sample Air Dried: ’ 435.25 A Tare Wi. 16.56 #10 24.6 100.0% 94.3%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt. + A 28.77 #20 59 88.0% 83.0%
Total Sample Oven Dried: 432.22 C Dry Wt. + A 28.68 #40 13.2 73.4% 69.2%
Hydrometer Sample Oven Dried (W): 49.63 D Water Wt. (B-C) 0.09 #60 194 60.9% 57.5%
% Passing #10: 94.3% E Dry Wt. (C-A) 12.12 #100 24.9 49.8% 47.0%
Correction Factor a (Table 1): 1.00 % Moisture (100 x D/E) 0.74% #200 30.1 39.3% 37.1%
Notes: Description of Sand & Gravel Particles Rounded [ Angular ] Hard & Durable O Soft O Weathered & Friable O
Maximum Particle Size: Total Sand: 62.1% <4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: 0.8% <75 mm and > 4.75 mm Silt & Clay: 37.1% <0.075 Dispersion Time: 1 min.
Coarse Sand: 4.9% < 4.75 mm and > 2.00 mm Silt: 31.6% < 0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: 25.1% < 2.00 mm and > 0.425 mm Clay: 5.5% < 0.005 mm
Fine Sand: 32.1% <0.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder I Composite Correction [J
Liquid Limit NP Plastic Limit NP Plastic Index NP Hydrometer: 151H 0O 152H
. Corrections Percent Passin, Effective Diameter
Time Temp. Hydrometer Comeot Composite Hydrometer TEE P%total) - Depth Table 3 o
Clock T (Min.) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | P x % Passing #10 L K K x (L/T)?
1 22.0 23.5 6.0 17.50 35.3% 33.3% 13.4 0.01332 0.04880
2 22.0 19.0 6.0 13.00 26.2% 24.7% 14.2 0.01332 0.03545
5 22.0 15.5 6.0 9.50 19.1% 18.1% 14.7 0.01332 0.02287
15 22.0 12.0 6.0 6.00 12.1% 11.4% 15.3 0.01332 0.01346
30 22.0 10.0 6.0 4.00 8.1% 7.6% 15.6 0.01332 0.00962
60 22.0 9.5 6.0 3.50 7.1% 6.7% 15.7 0.01332 0.00682
250 22.0 8.0 6.0 2.00 4.0% 3.8% 16.0 0.01332 0.00337
1440 22.0 7.0 6.0 1.00 2.0% 1.9% 16.1 0.01332 0.00141
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System) Effective Depth (cm)
Technician Name: Karen Warner 117900 L=LI+0.5(L2-(VB/A))
Certification # (152H) .164cm per increment,
Technical Responsibility: Julie Petersen ProiecIf Manager Yy =67.0em” . L ,=14em, A=27.8em’
Signature osition

SLME INC 0751Southern Pine Bivd.. Charlotte. NC 28273

1356-06-825 TP-7 Hydro.xls




Laboratory Report Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-825 Report Date: 12/18/07
Project Name: Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name: Duke Energy
Client Address:
Boring #: TP-7 Sample #: Sample Date:  12/5-12/10
Location: Test Pit Bucket Samples Offset: Depth:
Sample Description: Tan Brown Silty Coarse to Fine Sand (SM)
"5 "1"3/4 "1/23/8  #4 #10 #20  #40 #60 #100  #200
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Particle Size (mm)
B Cobble: T <300 mm712") and > 7Tmm (31 —-I;ine Sand — < O.ZES-—mm and > 0.075 mm #200)_
Gravel <75 mm and > 4.75 mm (#4) Silt <0.075 and >0.005 mum
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size 0 , Gravel 0.8% Silt  31.6%
Silt & Clay (% Passing #200) 37.1% Sand  62.1% Clay 5.5%
Apparent Relative Density (Assumed)  2.650 Moisture Content Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP

Description of Sand & Gravel Particles Rounded [0  Angular [ Hard&Durable [ Soft [0 Weathered & Friable [

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:  Sodium Hexametaphosphate: 40 g./ Liter
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: Julie Petersen Project Manager

Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-825 TP-7 Hydro.xls




Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1356-06-825 Report Date: 1/4/08
Project Name:  Allen Steam Station - Ash Landfill Test Pits Test Date(s): 12/15-1/4/08
Client Name: Duke Energy
Client Address:
Boring #: TP-7 Sample #: Sample Date: 12/5-12/07
Location:  Test Pit Bucket Samples Offset: Depth:
Sample Description: Tan Brown Silty Coarse to Fine Sand (SM)
Pan # Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 1 2 3
Tare #
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture Content (D/E)*100
N # OF DROPS Moisture Contents determined
1L LL=F * FACTOR by ASTM D 2216
Ave. Average
T A
400 One Point Liquid Limit
g N Factor N Factor
§ o 20 | 0974 | 26 | 1.005
9 21 0.979 27 1.009
g 22 [ 0985 | 28 [ 1.014
Y e 23 [ 0990 | 29 [ 1018
X 24 0.995 30 1.022
340 25 | 1.000
32.0
10 # of Dropsl 100
\.
Notes: ~ - Estimate the % Retained on the #40 Sieve
Special Sampling Methods:
Sample Preparation: Wet Preparation [ Dry Preparation Air Dried NP, Non-Plastic
Liquid limit Test: Multipoint Method One-point Method [ Liquid Limit
Classification: ASTM D 2487 AASHTOM 145 OO Plastic Limit
Liquid limit Test: ASTM D 4318 AASHTOTS89 O Plastic Index
Plastic limit Test: ASTM D 4318 AASHTOT9 0O Group Symbol SM
Technician Name: Karen Warner 117900
Certification #
Technical Responsibility: Julie Petersen Project Manager
Signature Position

S&ME, INC. 9751 Seuthern Pine Blvd., Charlotte, NC 28273 1356-06-825 TP-7 PL.xls



Laboratory Record Version 4.2

Particle Size Analysis of Soils

ASTM D 422
Project #: 1356-06-825 :
Project Name:  Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name:  Duke Energy Report Date: 12/18/07
Client Address:
Sieve | Retained Wt. Percent Passing
Boring #  TP-8 Sample #: Sample Date: 12/5-12/10 3.0" 0.0 Pan # 100.0%
Location:  Test Pit Bucket Samples Offset: Depth: 1.5" 0.0 (washed) 100.0%
Sample Description: Tan Orange Coarse to Fine Sandy Clayey Silt (MH) 1.0" 0.0 100.0%
Pan #: | | Beaker #: Apparent Relative Density (Assumed)  2.650 3/4" 0.0 100.0%
Hydrometer Jar #: 172" 0.0 100.0%
Pan Tare Weight (grams): Moisture Content | Hygroscopic | Natural 3/8" 0.0 100.0%
Total Sample Air Dried Wt. + tare wt. (grams): 348.48 Tare # 42 #4 0.7 Soil Mortar 99.8%
Weight of Total Sample Air Dried: 348.48 A Tare Wt. 13.97 #10 4.7 100.0% 98.6%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt. + A 24.13 #20 3.1 93.7% 92.4%
Total Sample Oven Dried: 342.05 C Dry Wt. + A 23.94 #40 6.1 87.6% 86.4%
Hydrometer Sample Oven Dried (W): 49.06 D Water Wt. (B-C) 0.19 #60 8.6 82.4% 81.3%
% Passing #10: 98.6% E Dry Wt. (C-A) 9.97 #100 11.1 77.4% 76.3%
Correction Factor a (Table 1): 1.00 % Moisture (100 x D/E) 1.91% #200 15.5 68.5% 67.6%
Notes: Description of Sand & Gravel Particles Rounded O Angular O I Hard & Durable O Seft O Weathered & Friable O
Maximum Particle Size: Total Sand: 32.2% < 4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Qravel: 0.2% <75 mm and > 4.75 mm Silt & Clay: 67.6% <0.075 Dispersion Time: 1 min.
Coarse Sand: 1.2% <4.75 mm and > 2.00 mm Silt: 46.6% <0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: 12.3% <2.00 mm and > 0.425 mm Clay: 21.0% <0.005 mm
Fine Sand: 18.8% < 0.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder | Composite Correction LI
Liquid Limit 56 Plastic Limit 40 Plastic Index 16 Hydrometer: IS1H 1O 152H
. Corrections Percent Passin Effective Diameter
Time Temp. Hydrometer T Composite Hydrometer PAT0) = P%total) — Depth Table 3 o=
Clock T (Min.) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | Px % Passing #10 L K K x (L/'T)"?
1 22.0 38.0 6.0 - 32,00 v 65.2% 64.3% 11.0 0.01332 0.04427
2 22.0 355 6.0 29.50 60.1% 59.3% 11.5 0.01332 0.03188
5 22.0 31.0 6.0 “+ 25,0002 51.0% 50.3% 12.2 0.01332 0.02080
15 22.0 24.0 6.0 18.00 36.7% 36.2% 13.3 0.01332 0.01256
30 22.0 20.0 6.0 14.00 28.5% 28.1% 14.0 0.01332 0.00910
60 22.0 17.5 6.0 11.50 23.4% 23.1% 14.4 0.01332 0.00653
250 22.0 15.0 6.0 9.00 18.3% 18.1% 14.8 0.01332 0.00324
1440 22.0 12.0 6.0 6.00 12.2% 12.1% 153 0.01332 0.00137
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Technician Name:

Technical

Karen Warner

Responsibility: Julie Petersen

SLEME INC

9751Southern Pine Blvd.. Charlotte. NC 2

117900

Certification #

Signature

8273

Project Manager

Position

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Effective Depth (cm)
L=L1+0.5(L2-(VB/4))

(152H) .164cm per increment,

V3 =67.0cm>, L ,=14cm, A=27.8cm*

1356-06-825 TP-8 Hydro.xls




Laboratory Report Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-825 Report Date: 12/18/07
Project Name: Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name: Duke Energy
Client Address:
Boring #: TP-8 Sample #: Sample Date:  12/5-12/10
Location: Test Pit Bucket Samples Offset: Depth:
Sample Description: Tan Orange Coarse to Fine Sandy Clayey Silt (MH)
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Particle Size (mm)
__(;bbles — <300 mm (12") and > 75—11—1-11'1 (3" Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and >4.75 mm (#4) Silt <0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
. Maximum Particle Size 0 ~ Gravel 0.2% , Silt  46.6%
Silt & Clay (% Passing #200)  67.6% Sand 32.2% Clay 21.0%
Apparent Relative Density (Assumed) 2.650 Moisture Content Colloids
Liquid Limit 56 Plastic Limit 40 Plastic Index 16

Description of Sand & Gravel Particles Rounded O  Angular [0 Hard & Durable [ Soft [0 Weathered & Friable [

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:  Sodium Hexametaphosphate: 40 g./ Liter
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: Julie Petersen Project Manager

Signature Position

S&ME, INC. 9751 Southern Pine Bivd., Charlioite, NC 28273 1356-06-825 TP-8 Hydro.xls




Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1356-06-825 Report Date: 1/4/08
Project Name:  Allen Steam Station - Ash Landfill Test Pits Test Date(s): 12/15-1/4/08
Client Name: Duke Energy
Client Address:
Boring #: TP-8 Sample #: Sample Date: 12/5-12/07
Location: Test Pit Bucket Samples Offset: Depth:
Sample Description: Tan Orange Coarse to Fine Sandy Clayey Silt (MH)
Pan # Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 1 2 3
Tare # 9 39 BB 59 Z
A Tare Weight 13.97 13.99 16.14 15.80 16.89
B Wet Soil Weight + A 24.69 23.46 25.62 23.08 23.28
C Dry Soil Weight + A 20.86 20.03 22.09 20.98 21.46
D Water Weight (B-C) 3.83 3.43 3.53 2.10 1.82
E Dry Soil Weight (C-A) 6.89 6.04 5.95 5.18 457 -
¥ % Moisture Content (D/E)*100 | 55.6% | 56.8% | 59.3% 40.5% | 39.8%
N # OF DROPS 28 24 17 Moisture Contents determined
LL LL =F * FACTOR . by ASTM D 2216
Ave. Average 3 40.2%
T )
— One Point Liquid Limit
£ | s00 N Factor N Factor
E LN 20 | 0974 | 26 | 1.005
H W N 21| 0979 | 27 | 1009
2 N\ 22 0.985 28 1.014
z N 23 0990 | 29 | 1.018
| ] 560 g 24 0.995 30 1.022
25 1.000
54.0
10 15 20 25 30 35 54 @I 100
\
Notes: : : Estimate the % Retained on the #40.Sieve

Special Sampling Methods:

Sample Preparation: Wet Preparation [ Dry Preparation Air Dried NP, Non-Plastic O
Liquid limit Test: Multipoint Method One-point Methed [ Liquid Limit 56
Classification: ASTM D 2487 AASHTOM 145 O Plastic Limit 40
Liquid limit Test: ASTM D 4318 AASHTOT 89 O Plastic Index 16
Plastic limit Test: ASTM D 4318 AASHTOTO9 0O Group Symbol MH
Technician Name: Karen Warner 1179600

Certification #
Technical Responsibility: Julie Petersen Project Manager

Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charloite, NC 28273

1356-06-825 TP-8 PL.xls




Page 1 Laboratory Record Version 4.2
Moisture - Density Relationship
S&ME. Project #: 1356-06-825 Test Date(s): 1/14-16/08
Project Name: Allen Steam Station Ash Landfill Borrow Study Report Date: January 16, 2008
Client Name:
Client Address:
Boring #: TP-10 Sample #: Bulk Sample Date: December 10, 2007
Location: Test pits and stockpiles Offset: Depth:
Sample Description: Red Orange Brown Coarse to Fine to Medium Sandy Clayey Silt (MH)
Sieve Size % Passing
Liquid Limit: 60 Specific Gravity:
Plastic Limit: 41 Plastic Index: 19 3/4"
172"
Natural Moisture Content: 3/8"
Moisture Content of the Oversize Fraction: #4 100.0
NOTES:
MDD: 96.1 Opt. MC %: 22.3
Water Content Water Content requires GP 2 Balance (0.1 gram Readability). :
ASTM D2216 AASHTO T265 O ASTM D4959 [ ASTM D4643 O
Sample #:
Water Added: 180 240 120 60
Tare #: L-18 84 60 JTI
A. Tare Weight A. 87.2 73.8 74.4 85.8
B. Wet Wt + Tare Wt B. 834.4 815.2 881.5 882.1
C. Dry Wt. + Tare Wt. C. 686.7 653.9 737.4 749.3
D. Water Weight B-C 147.7 161.3 144.1 132.8 0 0
E. Dry Weight C-A 599.5 580.1 663 663.5 0 0
F. Moisture Content 100*D/E 24.6 27.8 21.7 20.0 #DIV/0! #DIV/0!
Compaction Data The Compaction Test requires a GP 5 Balance for ASTM (1 gram or .0022 Lb. readability).
G. Wt of Soil + Mold G. 5997 5990 5964 5911
H. Wt. of Mold H. 4200 4200 4200 4200 4200 4200
1. Wt. of Soil (g. or Ibs.) G-H 1797.000 1790.000 1764.000 1711.000 | -4200.000 | -4200.000
J. Wtof Soil (Lbs.) 1/453.6 or I 3.962 3.946 3.889 3.772 -4200.000 | -4200.000
K. Mold Volume Factor K. 30.06 30.06 30.06 30.06 30.06 30.06
L. Wet Density T¥K 119.1 118.6 116.9 113.4 -126252.0 | -126252.0
M. Dry Density L/(1+F) 95.5 92.8 96.0 94.5 #DIV/0! #DIV/0!
ASTM D558 O ASTM D 698 ASTM DI1557 O AASHTO T99 (1 AASHTO T180 [0
Method A Method B [ Method C [1 Method D (ASTM 1978) [1 AASHTO Method D [0
Moisture-Density Relation of: Fine Fraction Corrected for Coarse Fraction (ASTM D 4718) 1
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [0 3/4 inch Sieve [
Mechanical Hammer Im} Manual Hammer Moist Preparation [ Dry Preparation
Soil Plasticity: ASTM D 4318 AASHTO TS89 [ AASHTO TS0 [0
Sieve Analysis / Particle Size Analysis: ASTM C136 [ AASHTOT27 [0 ASTM D 422 AASHTOTS88 [1
Specific Gravity of Soil: ASTM D 854 [ AASHTO T 100 O
Bulk Gravity of Oversize Fraction: ASTM C 127 [I AASHTOTS85 [
Soil Classification: ASTM D 2487 ASTM D 2488 OO AASHTOM 145 O
Technician Name: Jennifer Olsen 117926
Certification #
Technical Responsibility: Julie Petersen -
Signature Position

S&ME, INC.

9751 Southern Pine Blvd., Charlotte, NC 28273

1356-06-825 TP-10 Bulk.xls



Laboratory Report Version 4.2

Moisture - Density Report

S&ME Project #:  1356-06-825 Report Date: January 16, 2008
Project Name: Allen Steam Station Ash Landfill Borrow Study Test Date(s): 1/14-16/08
Client Name:
Client Address:
Boring #:  TP-10 Sample #: Bulk Sample Date: ~ December 10, 2007
Location:  Testpits and stockpiles Offset: Depth:
Sample Description: Red Orange Brown Coarse to Fine to Medium Sandy Clayey Silt (MH)
Maximum Dry Density 96.1 PCF. Optimum Moisture Content 223 %
ASTM D 698 Method A
Moisture-Density Relations of Soil and Soil-Aggregate Mixtures Soil Properties
110.0 ; Natural Moisture
\ Content:
Liquid Limit: 60
105.0 ‘\‘i 100% §al uration ‘ Plastic Limit: 41
Curjve
) Plastic Index: 19
=] Specific Gravity:
100. 3 :
@ 000 b} % Passing
2 " 3/4"
Q Y
Q - J o \\‘ 1/2"
gl 950 ZM . Y 3/8"
L4 . N . #4 100
\\ -
8 M
] “
90.0 d 2.65
¥
B \\
: Oversize Fraction
] ~
! Bulk Sp. Gravity
85.0 . % Moisture
10.0 15.0 20.0 25.0 30.0 35.0 |1 Oversize Fraction
Moisture Content (%)! MDD
Opt. MC ]
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) [
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [ 3/4 inch Sieve O
Mechanical Hammer O Manual Hammer Moist Preparation [ Dry Preparation
References: ASTM D 698: Laboratory Compaction Characteristics of Soil Using Standard Effort
ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass
ASTM D 422: Particle Size Analysis of Soils
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)
Technical Responsibility: Julie Petersen -
Signature

S&ME, INC. 9751 Southern Pine Bivd., Charlotte, NC 28273 1356-06-825 TP-10 Bulk.xls




Laboratory Record Version 4.2

Particle Size Analysis of Soils

ASTM D 422
Project #: 1356-06-825
Project Name:  Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name:  Duke Energy Report Date: 12/18/07
Client Address:
Sieve | Retained Wt. Percent Passing
Boring #: TP-10 Sample #: Sample Date:  12/5-12/10 3.0" 0.0 Pan # 100.0%
Location:  Test Pit Bucket Samples Offset: Depth: 1.5" 0.0 (washed) 100.0%
Sample Description: Red Orange Brown Coarse to Fine to Medium Sandy Clayey Silt (MH) 1.0" 0.0 100.0%
Pan #: | | Beaker #: Apparent Relative Density (Assumed)  2.650 3/4" 0.0 100.0%
Hydrometer Jar #: 172" 0.0 100.0%
Pan Tare Weight (grams): Moisture Content Hygroscopic |  Natural 3/8" 0.0 100.0%
Total Sample Air Dried Wt. + tare wt. (grams): 321.12 Tare # Z #4 0.0 Soil Mortar 100.0%
Weight of Total Sample Air Dried: 321.12 A Tare Wt. 16.88 #10 3.3 100.0% 98.9%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt. + A 27.43 #20 5.6 88.5% 87.5%
Total Sample Oven Dried: 309.97 C Dry Wt. + A 27.06 #40 11.6 75.9% 75.1%
Hydrometer Sample Oven Dried (W): 48.25 D Water Wt. (B-C) 0.37 #60 15.9 67.1% 66.4%
% Passing #10: 98.9% E Dry Wt. (C-A) 10.18 #100 18.7 61.3% 60.7%
Correction Factor a (Table 1): 1.00 % Moisture (100 x D/E) 3.63% #200 21.6 55.3% 54.7%
Notes: Description of Sand & Gravel Particles Rounded OO Angular O | Hard & Durable O Soft 1 Weathered & Friable O
Maximum Particle Size: Total Sand: 45.3% < 4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: 0.0% <75 mm and > 4.75 mm Silt & Clay: 54.7% <0.075 Dispersion Time: 1 min.
Coarse Sand: 1.1% < 4.75 mm and > 2.00 mm Silt: 31.7% < 0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: 23.8% < 2.00 mm and > 0.425 mm Clay: 23.0% < 0.005 mm
Fine Sand: 20.4% < 0.425 mm and > 0.075 mm Colloids: < 0.001 mm Contro! Cylinder | Composite Correction [J
Liquid Limit 60 Plastic Limit 41 Plastic Index 19 Hydrometer: I51H 0O 152H
. Corrections Percent Passin Effective Diameter
Time Temp. Hydrometer Comtral Composite Hydrometer T P%total) — Depth Table 3 =
Clock T (Min.) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | Px % Passing#10 L K K x (L/T)"?
1 22.0 32.5 6.0 26.50 54.9% 54.3% 11.9 0.01332 0.04604
2 22.0 31.0 6.0 25.00 51.8% 51.3% 12.2 0.01332 0.03289
5 22.0 29.0 6.0 23.00 47.7% 47.2% 12.5 0.01332 0.02108
15 22.0 23.0 6.0 17.00 35.2% 34.9% 13.5 0.01332 0.01264
30 22.0 21.0 6.0 15.00 31.1% 30.8% 13.8 0.01332 0.00905
60 22.0 19.0 6.0 13.00 26.9% 26.7% 14.2 0.01332 0.00647
250 22.0 14.5 6.0 8.50 17.6% 17.4% 14.9 0.01332 0.00325
1440 22.0 12.5 6.0 6.50 13.5% 13.3% 15.2 0.01332 0.00137
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Technician Name:

Technical Responsibility:

COME TN

Karen Warner

Julie Petersen

117900

Certification #

Signature

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Project Manager

Position

9751Southern Pine Blvd.. Charlotte,. NC 28273

Effective Depth (cm)
L=L1+0.5(L2-(VB/4))

(152H) .164cm per increment,

Vg =67.0cm 3 , Lo=14em, A=27.8cm 4

1356-06-825 TP-10 Hydro.xls




Laboratory Report Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-825 Report Date: 12/18/07
Project Name: Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name: Duke Energy
Client Address:
Boring #: TP-10 Sample #: Sample Date: ~ 12/5-12/10
Location: Test Pit Bucket Samples Offset: Depth:
Sample Description: Red Orange Brown Coarse to Fine to Medium Sandy Clayey Silt (MH)
100% "5 UIM3/4 M1/2'38 #4 #10 #20  #40 #60 #100  #200
 {9ge,
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100 10 1 0.1 0.01 0.001
Particle Size (mm)
Cobbles <300 mrn (12" and > 75 mm (3") Fine Sand <0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt < 0.075 and >0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size 0 Gravel 0.0% Silt 31.7%
Silt & Clay (% Passing #200)  54.7% Sand  45.3% Clay 23.0%
Apparent Relative Density (Assumed)  2.650 Moisture Content Colloids
Liquid Limit 60 Plastic Limit 41 Plastic Index 19

Description of Sand & Gravel Particles ~ Rounded O  Angular [1  Hard & Durable

0 Soft O Weathered & Friable [1

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:

Sodium Hexametaphosphate: 40 g./ Liter

References: ASTM D 422: Particle Size Analysis of Soils
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

ASTM D 421: Dry Preparation of Soil Samples
ASTM D 854: Specific Gravity of Soils

Technical Responsibility: Julie Petersen

S&ME, INC.

Project Manager

Signature

9751 Southern Pine Blvd., Charlotte, NC 28273

Position

1356-06-825 TP-10 Hydro.xls




Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1356-06-825 Report Date: 1/4/08
Project Name:  Allen Steam Station - Ash Landfill Test Pits Test Date(s): 12/15-1/4/08
Client Name: Duke Energy
Client Address:
Boring#:  TP-10 Sample #: Sample Date: 12/5-12/07
Location:  Test Pit Bucket Samples Offset: Depth:
Sample Description: Red Orange Brown Coarse to Fine to Medium Sandy Clayey Silt (MH)
Pan # Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 1 2 3
Tare # RR 23 24 CcC MM
A Tare Weight 15.29 14.07 13.87 16.78 16.59
B Wet Soil Weight + A 25.77 24 .85 22.84 22.79 22.94
C Dry Soil Weight + A 21.96 20.83 19.40 21.04 21.08
D Water Weight (B-C) 3.81 4.02 3.44 1.75 1.86
E Dry Soil Weight (C-A) 667 | 676 | 553 426 | 4.49
F % Moisture Content (D/E)*100 | 57.1% | 59.5% | 62.2% 41.1% | 41.4%
N # OF DROPS 35 29 21 Moisture Contents determined
LL LL=F * FACTOR by ASTM D 2216
Ave. Average 41.3%
(0 h
o One Point Liquid Limit
E 62.0 ‘\ N | Factor | N | Factor
5 N\ 20 | 0974 | 26 | 1.005
2 oo 21 0.979 27 1.009
£ Ne 22 0.985 28 1.014
£ N 23 | 0990 | 29 | 1.018
2 | 580 \\ 24 10995 | 30 | 1.022
N 25 1.000
56.0
10 15 20 25 30 35 56 @I 100
\.
Notes: : Estimate the % Retained on the #40 Sieve.

Special Sampling Methods:

Sample Preparation: Wet Preparation L] Dry Preparation Air Dried NP, Non-Plastic O
Liquid limit Test: Multipoint Method One-point Method [ Liquid Limit 60
Classification: ASTM D 2487 AASHTOM 145 0O Plastic Limit 41
Liquid limit Test: ASTM D 4318 AASHTOT 89 [ Plastic Index 19
Plastic limit Test: ASTM D 4318 AASHTOT90 [0 Group Symbol MH
Technician Name: Karen Warner 117900

Certification #
Technical Responsibility: Julie Petersen Project Manager

Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-825 TP-10 PL.xls



Laboratory Record Version 4.2

Particle Size Analysis of Soils

ASTM D 422
Project #: 1356-06-825
Project Name:  Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name:  Duke Energy Report Date: 12/18/07
Client Address:
Sieve | Retained Wt. Percent Passing
Boring #  TP-11 Sample #: Sample Date:  12/5-12/10 3.0" 0.0 Pan # 100.0%
Location:  Test Pit Bucket Samples Offset: Depth: 1.5" 0.0 (washed) 100.0%
Sample Description: Orange Red Coarse to Fine to Medium Sandy Clayey Silt (MH) 1.0" 0.0 100.0%
Pan #: | [ Beaker #: Apparent Relative Density (Assumed)  2.700 3/4" 0.0 100.0%
Hydrometer Jar #: 1/2" 0.0 100.0%
Pan Tare Weight (grams): Moisture Content Hygroscopic | Natural 3/8" 0.0 100.0%
Total Sample Air Dried Wt. + tare wt. (grams): 333.06 Tare # 45 #4 0.0 Soil Mortar 100.0%
Weight of Total Sample Air Dried: 333.06 A Tare Wt. 13.94 #10 2.0 100.0% 99.4%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt. + A 25.68 #20 4.7 90.5% 90.0%
Total Sample Oven Dried: 326.57 C Dry Wt. + A 25.45 #40 8.8 82.1% 81.6%
Hydrometer Sample Oven Dried (W): 49.02 D | Water Wt. (B-C) 0.23 #60 114 76.8% 76.3%
% Passing #10: 99.4% E Dry Wt. (C-A) 11.51 #100 134 72.6% 72.1%
Correction Factor a (Table 1): 0.99 % Moisture (100 x D/E) 2.00% #200 14.6 70.2% 69.8%
Notes: Description of Sand & Gravel Particles Rounded O Angular [ | Hard & Durable OO Soft 1 Weathered & Friable O
Maximum Particle Size: Total Sand: 30.2% < 4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: 0.0% <75 mm and > 4.75 mm Silt & Clay: 69.8% <0.075 Dispersion Time: 1 min.
Coarse Sand: 0.6% <4.75 mm and > 2.00 mm Silt: 21.3% < 0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: 17.8% <2.00 mm and > 0.425 mm Clay: 48.5% < 0.005 mm
Fine Sand: 11.8% < 0.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder l Composite Correction [1
Liquid Limit 75 Plastic Limit 38 Plastic Index 37 Hydrometer: 151 H O 152H
. Corrections Percent Passin Effective Diameter
Time Temp. Hydrometer T Composite Hydrometer TETE P%total) — Depth Table 3 =
Clock T (Min.) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | Px % Passing #10 L K K x (L/T)"
1 22.0 40.0 6.0 34.00 68.7% 68.3% 10.7 0.01312 0.04296
2 22.0 38.0 6.0 32.00 64.6% 64.2% 11.0 0.01312 0.03084
5 22.0 36.5 6.0 30.50 61.6% 61.2% 11.3 0.01312 0.01972
15 22.0 34.0 6.0 28.00 56.5% 56.2% 11.7 0.01312 0.01159
30 22.0 32.0 6.0 26.00 52.5% 52.2% 12.0 0.01312 0.00831
60 22.0 31.5 6.0 25.50 51.5% 51.2% 12.1 0.01312 0.00590
250 22.0 26.0 6.0 20.00 40.4% 40.1% 13.0 0.01312 0.00299
1440 22.0 23.5 6.0 17.50 35.3% 35.1% 13.4 0.01312 0.00127
References:  ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Technician Name:

Technical Responsibility:

S&ME. INC.

Karen Warner

Julie Petersen

117900

Certification #

Signature

Project Manager

9751Southern Pine Blvd., Charlotte, NC 28273

Position

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Effective Depth (cm)
L=LI1+0.5(L2-(VB/4))

(152H) .164cm per increment,

Vg =67.0cm L ,=14cm, A=27.8cm ?

1356-06-825 TP-11 Hydro.xls



Laboratory Report Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-825 Report Date: 12/18/07
Project Name: Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name: Duke Energy
Client Address:
Boring #: TP-11 Sample #: Sample Date:  12/5-12/10
Location: Test Pit Bucket Samples Offset: Depth:
Sample Description: Orange Red Coarse to Fine to Medium Sandy Clayey Silt (MH)
"L5 "1"3/4 "1/23/8  #4 #10 #20  #40 #60 #100  #200
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Particle Size (mm)
. Cobb—i;; _:300 mm (12") and >_;5 mm (3'") Fine Sand <0.425 mm and > 0.075 mm (#20(;-
Gravel <75 mm and > 4.75 mm (#4) Silt <0.075 and >0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand <2.00 mmn and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size 0 Gravel 0.0% , Silt  21.3%
Silt & Clay (% Passing #200)  69.8% Sand  30.2% Clay 48.5%
Apparent Relative Density (Assumed)  2.700 Moisture Content Colloids
Liquid Limit 75 Plastic Limit 38 Plastic Index 37

Description of Sand & Gravel Particles Rounded O Angular [ Hard& Durable [O Soft [ Weathered & Friable [

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 mun. Dispersing Agent:  Sodium Hexametaphosphate: 40 g/ Liter
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: Julie Petersen Project Manager

Signature Position

S&ME, INC. 9751 Southern Pine Bivd., Charlotte, NC 28273 1356-06-825 TP-11 Hydro.xls




Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1356-06-825 Report Date: 1/4/08
Project Name:  Allen Steam Station - Ash Landfill Test Pits Test Date(s): 12/15-1/4/08
Client Name: Duke Energy

Client Address:

Boring#:  TP-11 Sample #: Sample Date: 12/5-12/07
Location:  Test Pit Bucket Samples Offset: Depth:

Sample Description:

Orange Red Coarse to Fine to Medium Sandy Silty Clay (MH)

Pan # Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 1 2 3
Tare # SSS BB 60 39 PP
A Tare Weight 16.55 16.16 13.86 14.00 16.18
B Wet Soil Weight + A 24.18 25.13 2228 20.83 23.60
C Dry Soil Weight + A 20.92 21.25 18.60 18.96 21.54
D Water Weight (B-C) 3.26 3.88 3.68 1.87 2.06
E Dry Soil Weight (C-A) 4.37 5.09 4.74 4.96 5.36
F % Moisture Content (D/E)*100 | 74.6% | 76.2% | 77.6% 37.7% | 38.4%
N # OF DROPS 27 21 16 Moisture Contents determined
LL LL=F * FACTOR by ASTM D 2216
Ave. Average 38.1%
([ 500 )
One Point Liquid Limit
=
=180 N Factor N Factor
E AN 20 | 0974 | 26 | 1.005
b AN 21 | 0979 | 27 | 1.009
g1 B 22 | 0985 | 28 | 1.014
E 23 | 0990 [ 29 [ 1.018
£ [ 740 24 0.995 30 1.022
25 1.000
72.0
10 15 20 25 30 35 72 @! 100
.
Notes: Estimate the % Retained on the #40 Sieve
Special Sampling Methods:
Sample Preparation: Wet Preparation [ Dry Preparation Air Dried NP, Non-Plastic O
Liquid limit Test: Multipoint Method One-point Method [ Liquid Limit 75
Classification: ASTM D 2487 AASHTOM 145 0O Plastic Limit 38
Liquid limit Test: ASTM D 4318 AASHTO T 89 [ Plastic Index 37
Plastic limit Test: ASTM D 4318 AASHTOT90 O Group Symbol MH
Technician Name: Karen Warner 117900
Certification #
Technical Responsibility: Julie Petersen Project Manager
Signature Position

S&ME, INC.

9751 Southern Pine Blvd., Charlotte, NC 28273

1356-06-825 TP-11 PLxIs



Laboratory Record Version 4.2

Particle Size Analysis of Soils

ASTM D 422
Project #: 1356-06-825
Project Name:  Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name:  Duke Energy Report Date: 12/18/07
Client Address:
Sieve | Retained Wt. Percent Passing
Boring #  TP-13 Sample #: Sample Date:  12/5-12/10 3.0" 0.0 Pan # 100.0%
Location:  Test Pit Bucket Samples Offset: Depth: 1.5" 0.0 (washed) 100.0%
Sample Description: Tan Orange Brown Coarse to Fine Sandy Clayey Silt (MH) 1.0" 0.0 100.0%
Pan #: ] [ Beaker #: Apparent Relative Density (Assumed)  2.650 3/4" 0.0 100.0%
Hydrometer Jar #: 172" 0.0 100.0%
Pan Tare Weight (grams): Moisture Content Hygroscopic | Natural 3/8" 0.0 100.0%
Total Sample Air Dried Wt. -+ tare wt. (grams): 330.88 Tare # 6 #4 0.9 Soil Mortar 99.7%
Weight of Total Sample Air Dried: 330.88 A Tare Wt. 14.05 #10 1.5 100.0% 99.5%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt. + A 24.14 #20 1.0 97.9% 97.5%
Total Sample Oven Dried: 322.39 C Dry Wt. + A 23.88 #40 3.7 92.4% 92.0%
Hydrometer Sample Oven Dried (W): 48.71 D | Water Wt. (B-C) 0.26 #60 8.0 83.6% 83.2%
% Passing #10: 99.5% E Dry Wt. (C-A) 9.83 #100 13.1 73.2% 72.8%
Correction Factor a (Table 1): 1.00 % Moisture (100 x D/E) 2.64% #200 19.9 59.1% 58.8%
Notes: Description of Sand & Gravel Particles Rounded O Angular O | Hard & Durable [l Soft O Weathered & Friable ]
Maximum Particle Size: Total Sand: 40.9% < 4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: 0.3% <75 mm and > 4.75 mm Silt & Clay: 58.8% <0.075 Dispersion Time: 1 min.
Coarse Sand: 0.2% <4.75 mm and > 2.00 mm Silt: 43.8% < 0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: 7.5% <2.00 mm and > 0.425 mm Clay: 15.0% < 0.005 mm
Fine Sand: 33.2% < 0.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder I Composite Correction []
Liquid Limit 60 Plastic Limit 45 Plastic Index 15 Hydrometer: I51H 0O 152H
. Corrections Percent Passin, Effective Diameter
Time Temp. Hydrometer Corr] Composite Hydrometer PH0) = P%total) — Depth Table 3 e
Clock T (Min.) 0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | Px % Passing #10 L K K x (L/T)"
1 22.0 33.0 6.0 27.00 55.4% 55.2% 11.9 0.01332 - 0.04589
2 22.0 31.0 6.0 25.00 51.3% 51.1% 12.2 0.01332 0.03289
5 22.0 25.5 6.0 19.50 40.0% 39.8% 13.1 0.01332 0.02156
15 22.0 19.5 6.0 13.50 27.7% 27.6% 14.1 0.01332 0.01291
30 22.0 16.5 6.0 10.50 21.6% 21.5% 14.6 0.01332 0.00928
60 22.0 14.5 6.0 8.50 17.4% 17.4% 14.9 0.01332 0.00664
250 22.0 12.0 6.0 6.00 12.3% 12.3% 15.3 0.01332 0.00330
1440 22.0 10.0 6.0 4.00 8.2% 8.2% 15.6 0.01332 0.00139
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Technician Name:

Technical Responsibility:

S&ME. INC.

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Karen Warner

Julie Petersen

117900

Certification #

Signature

Project Manager

9751Southern Pine Blvd.. Charlotte, NC 28273

Position

Effective Depth (cm)
L=L]+0.5(L2-(VB/A))

(152H) .164cm per increment,
Vg=67.0cm 3 , La=14cm, A=27.8cm 2

1356-06-825 TP-13 Hydro.xls




Laboratory Report Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-825 Report Date: 12/18/07
Project Name: Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name: Duke Energy
Client Address:
Boring #: TP-13 Sample #: Sample Date:  12/5-12/10
Location: Test Pit Bucket Samples Offset: Depth:

Sample Description: Tan Orange Brown Coarse to Fine Sandy Clayey Silt (MH)

"1.5 "1"3/4 "1/2'3/8 #4 #10 #20 #40 #60 #100 #200
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100 10 1 0.1 0.01 0.001
Particle Size (mm)
—-C.Z-Obbles <300 mim (1-5") and > 75-;1—111 (3" Fine Sand < 0.425-1-1—]1'11 and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt <0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mmm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size 0 , Gravel 0.3% - Silt 43.8%
Silt & Clay (% Passing #200)  58.8% Sand 40.9% Clay 15.0%
Apparent Relative Density (Assumed)  2.650 Moisture Content Colloids
Liquid Limit 60 Plastic Limit 45 Plastic Index 15

Description of Sand & Gravel Particles Rounded [1 Angular [ Hard & Durable [0 Soft [0 Weathered & Friable [

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:  Sodium Hexametaphosphate: 40 g./ Liter
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: Julie Petersen Project Manager

Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-825 TP-13 Hydro.xis




Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1356-06-825 Report Date: 1/4/08
Project Name:  Allen Steam Station - Ash Landfill Test Pits Test Date(s): 12/15-1/4/08
Client Name: Duke Energy
Client Address:
Boring #  TP-13 Sample #: Sample Date: 12/5-12/07
Location:  Test Pit Bucket Samples Offset: Depth:
Sample Description: Tan Orange Brown Coarse to Fine Sandy Clayey Silt (MH)
Pan # Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 1 2 3
Tare # 4 24 59 BB 23
A Tare Weight 14.02 13.87 15.79 16.15 14.07
B Wet Soil Weight + A 22.78 24.10 24.78 22.54 21.20
C Dry Soil Weight + A 19.60 20.26 21.27 20.59 18.98
D Water Weight (B-C) 3.18 | 3.84 | 3.1 1.95 | 222
E Dry Soil Weight (C-A) 5.58 6.39 5.48 4.44 491
F % Moisture Content (D/E)*100 | 57.0% | 60.1% | 64.1% 439% | 452%
N # OF DROPS 30 27 20 Moisture Contents determined
1L LL =F * FACTOR by ASTM D 2216
Ave. Average 44.6%
T )
gy & One Point Liquid Limit
8 \ N Factor N Factor
i P \ 20 [ 0974 | 26 | 1.005
® \\ 21 0.979 27 1.009
,*5 €0 \ . 22 0.985 28 1.014
§ ’ \ 23 0.990 29 1.018
2 \ 24 0.995 30 1.022
— 580 \
\\ 25 1.000
56.0 !
10 15 20 25 30 35 56 MI 100
S m—
Notes: Estimate the % Retained on the #40 Sieve
Special Sampling Methods:
Sample Preparation: Wet Preparation O Dry Preparation Air Dried NP, Non-Plastic O
Liquid limit Test: Multipoint Method One-point Method [ Liquid Limit 60
Classification: ASTM D 2487 AASHTOM 145 O Plastic Limit 45
Liquid limit Test: ASTM D 4318 AASHTO TS89 0O Plastic Index 15
Plastic limit Test: ASTM D 4318 AASHTOT90 [ Group Symbol  MH
Technician Name: Karen Warner 117900
Ceriification #
Technical Responsibility: Julie Petersen Project Manager
Signature Position
S&ME, INC. 9751 Southern Pine Blvd., Charloite, NC 28273 1356-06-825 TP-13 Pl.xls




Page | Laboratory Record Version 4.2
Moisture - Density Relationship
S&ME Project #: 1356-06-825 Test Date(s): 1/14-16/08
Project Name: Allen Steam Station Ash Landfill Borrow Study Report Date: January 16, 2008
Client Name:
Client Address:
Boring #: TP-14 Sample #: Bulk Sample Date: December 10, 2007
Location: Test pits and stockpiles Offset: Depth:
Sample Description: Red Brown Clayey Silt w/Coarse to Fine to Medium Sand (M)
Sieve Size % Passing
Liquid Limit: 75 Specific Gravity:
Plastic Limit: 37 Plastic Index: 38 3/4"
172"
Natural Moisture Content: 3/8"
Moisture Content of the Oversize Fraction: #4 99.9
NOTES:
MDD: 92.4 Opt. MC %: 27.2
Water Content Water Content requires GP 2 Balance (0.1 gram Readability). o
ASTM D2216 AASHTO T265 O ASTM D4959 [1 ASTM D4643 [1
Sample #:
Water Added: 240 300 180 360
Tare #: 70 L-16 87 L-10
A. Tare Weight A. 71.1 86.3 74.7 84.8
B. Wet Wt + Tare Wt B: 809.1 724.6 697.4 815.3
C. Dry Wt. + Tare Wt. C: 653.3 579 576.8 636.8
D. Water Weight B-C 155.8 145.6 120.6 178.5 0 0
E. Dry Weight C-A 582.2 492.7 502.1 552 0 0
F. Moisture Content 100*D/E 26.8 29.6 24.0 32.3 #DIV/0! #DIV/0!
Compaction Data The Compaction Test requires a GP 5 Balance for ASTM (1 gram or .0022 Lb. readability).
G. Wt of Soil + Mold G. 5965 5975 5853 5960
H. Wt. of Mold H. 4200 4200 4200 4200 4200 4200
I. Wt. of Soil (g. or Ibs.) G-H 1765.000 1775.000 1653.000 1760.000 -4200.000 | -4200.000
J. Wt of Soil (Lbs.) 1/453.6 or1 3.891 3.913 3.644 3.880 -4200.000 | -4200.000
K. Mold Volume Factor K. 30.06 30.06 30.06 30.06 30.06 30.06
L. Wet Density I*K 117.0 117.6 109.5 116.6 -126252.0 | -126252.0
M. Dry Density L/(1+F) 92.3 90.8 88.3 88.1 #DIV/0! #DIV/0!
ASTM D558 O ASTM D 698 ASTM DI1557 11 AASHTO T99 [J AASHTO T180 [J
Method A Method B [ Method C O Method D (ASTM 1978) [ AASHTO Method D [0
Moisture-Density Relation of: Fine Fraction [0 Corrected for Coarse Fraction (ASTM D 4718) [0
Sieve Size used to separate the Oversize Fraction: #4 Sieve [ 3/8 inch Sieve [ 3/4 inch Sieve [
Mechanical Hammer O Manual Hammer Moist Preparation [ Dry Preparation
Soil Plasticity: ASTM D 4318 AASHTO TS89 [ AASHTO TO0 [J
Sieve Analysis / Particle Size Analysis: ASTM C136 [0 AASHTOT27 [ ASTM D 422 AASHTO T 88 [
Specific Gravity of Soil: ASTM D 854 [ AASHTOT100 0O
Bulk Gravity of Oversize Fraction: ASTM C 127 O AASHTO TS5 [
Soil Classification: ASTM D 2487 ASTM D 2488 [0 AASHTOM 145 0O
Technician Name: Jennifer Olsen 117926
Certification #
Technical Responsibility: Julie Petersen )
Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlette, NC 28273 1356-06-825 TP-14 Bulk.xls



Laboratory Report Version 4.2

Moisture - Density Report

 SAME

S&ME Project #:  1356-06-825 Report Date: January 16, 2008
Project Name: Allen Steam Station Ash Landfill Borrow Study Test Date(s): 1/14-16/08
Client Name:
Client Address:
Boring#:  TP-14 Sample #: Bulk Sample Date: December 10, 2007
Location:  Test pits and stockpiles Offset: Depth:
Sample Description: Red Brown Clayey Silt w/Coarse to Fine to Medium Sand (MH)
Maximum Dry Density 924 PCEF. Optimum Moisture Content 27.2 %
ASTM D 698 Method A
Moisture-Density Relations of Soil and Soil-Aggregate Mixtures Soil Properties
105.0 9y Natural Moisture
Content:
- Liquid Limit: 75
, 100 Sataratian i T imite
100.0 il Plastic Limit: 37
. Plastic Index: 38
= . Specific Gravity:
O | 950 3
& ' ] i % Passing
2
% --r-u--r---nra--xmm---x-"‘?.,m~ S 3/"
A A \‘t R 1/2"
£l 900 : e 3/8"
X #4 99.9
d/ 2 \(; .
S B A N )
¥ *. 2,65
85.0 :
B - N
: ~l Oversize Fraction
’ . Bulk Sp. Gravity
80.0 % Moisture
15.0 20.0 25.0 30.0 35.0 40.0 Oversize Fraction
'Moisture Content (%)I MDD
Opt. MC

Moisture-Density Curve Displayed: Fine Fraction [
Sieve Size used to separate the Oversize Fraction: #4 Sieve O

Mechanical Hammer O Manual Hammer Moist Preparation [

Corrected for Oversize Fraction (ASTM D 4718)
3/8 inch Sieve [

]
3/4 inch Sieve [
Dry Preparation

References: ASTM D 698: Laboratory Compaction Characteristics of Soil Using Standard Effort
ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

ASTM D 422: Particle Size Analysis of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: Julie Petersen

Signature

S&ME, INC. 9751 Scuthern Pine Blvd., Charlotte, NC 28273

1356-06-825 TP-14 Bulk.xls




Laboratory Record Version 4.2

Particle Size Analysis of Soils

ASTM D 422
Project #: 1356-06-825
Project Name:  Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name:  Duke Energy Report Date: 12/18/07
Client Address:
Sieve | Retained Wt. Percent Passing
Boring#:  TP-14 Sample #: Sample Date:  12/5-12/10 3.0" 0.0 Pan # 100.0%
Location:  Test Pit Bucket Samples Offset: Depth: 1.5" 0.0 (washed) 100.0%
Sample Description: Red Brown Clayey Silt w/Coarse to Fine to Medium Sand (MH) 1.0" 0.0 100.0%
Pan #: ] | Beaker #: Apparent Relative Density (Assumed)  2.700 3/4" 0.0 100.0%
Hydrometer Jar #: 172" 0.0 100.0%
Pan Tare Weight (grams): Moisture Content Hygroscopic| Natural 3/8" 0.0 100.0%
Total Sample Air Dried Wt. + tare wt. (grams): 315.19 Tare # 33 #4 0.3 Soil Mortar 99.9%
Weight of Total Sample Air Dried: 315.19 A Tare Wt. 13.91 #10 0.8 100.0% 99.8%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt. + A 27.83 #20 2.4 95.2% 94.9%
Total Sample Oven Dried: 305.93 C Dry Wt. + A 27.42 #40 5.2 89.3% 89.1%
Hydrometer Sample Oven Dried (W): 48.53 D | Water Wt. (B-C) 0.41 #60 7.1 85.3% 85.1%
% Passing #10: 99.8% E Dry Wt. (C-A) 13.51 #100 8.4 82.6% 82.4%
Correction Factor a (Table 1): 0.99 % Moisture (100 x D/E) 3.03% #200 8.9 81.6% 81.4%
Notes: Description of Sand & Gravel Particles Rounded O Angular [0 | Hard & Durable O Soft O Weathered & Friable O
Maximum Particle Size: Total Sand: 18.5% <4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: 0.1% <75 mm and > 4.75 mm Silt & Clay: 81.4% <0.075 Dispersion Time: 1 min.
Coarse Sand: 0.2% <4.75 mm and > 2.00 mm Silt: 25.9% < 0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: 10.6% < 2.00 mm and > 0.425 mm Clay: 55.5% <0.005 mm
Fine Sand: 7.7% <0.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder | Composite Correction [
Liquid Limit 75 Plastic Limit 37 Plastic Index 38 Hydrometer: 151H 1O 152H
. Corrections Percent Passin, Effective Diameter
Time Temp. Hydrometer o Composite Hydrometer PI0) = P%total) — Depth Table 3 5o
Clock T (Min.) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | Px % Passing #10 L K Kx (LMD"
1 22.0 45.0 6.0 39.00 79.6% 79.4% 9.9 0.01312 0.04129
2 22.0 44.5 6.0 38.50 78.5% 78.4% 10.0 0.01312 0.02932
5 22.0 41.5 6.0 35.50 72.4% 72.2% 10.5 0.01312 0.01899
15 22.0 39.5 6.0 33.50 68.3% 68.2% 10.8 0.01312 0.01114
30 22.0 36.0 6.0 30.00 61.2% 61.1% 11.4 0.01312 0.00808
60 22.0 34.0 6.0 28.00 57.1% 57.0% 11.7 0.01312 0.00580
250 22.0 31.0 6.0 25.00 51.0% 50.9% 12.2 0.01312 0.00290
1440 22.0 28.0 6.0 22.00 44.9% 44.8% 12.7 0.01312 0.00123
References:  ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Technician Name:

Technical Responsibility:

S&EME. INC.

Karen Warner

Julie Petersen

117900

Certification #

Signature

Project Manager

Position

9751Southern Pine Blvd., Charlotte, NC 28273

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Effective Depth (cm)
L=L1+0.5(L2-(VB/A))

(152H) .164cm per increment,
V3=67.0em>, L ,=14cm, A=27.8cm’

1356-06-825 TP-14 Hydro.xls




Laboratory Report Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-825 Report Date: 12/18/07
Project Name: Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name: Duke Energy
Client Address:
Boring #: TP-14 Sample #: Sample Date:  12/5-12/10
Location: Test Pit Bucket Samples Offset: Depth:
Sample Description: Red Brown Clayey Silt w/Coarse to Fine to Medium Sand (MH)
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Particle Size (mm)
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel < 75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4.75 rmm and >2.00 mm (#10) Clay < 0.005 mm
Medjum Sand < 2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size 0 A Gravel 0.1% , Silt  25.9%
Silt & Clay (% Passing #200)  81.4% Sand 18.5% Clay 55.5%
Apparent Relative Density (Assumed) 2.700 Moisture Content Colloids
Liquid Limit 75 Plastic Limit 37 Plastic Index 38

Description of Sand & Gravel Particles =~ Rounded [0  Angular [0 Hard & Durable [1 Soft [1 Weathered & Friable [

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:  Sodium Hexametaphosphate: 40 g./ Liter
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: Julie Petersen Project Manager

Signature Position

S&ME, INC. 9751 Southern Pine Bivd., Charlotte, NC 28273 1356-06-825 TP-14 Hydro.xls




Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1356-06-825
Project Name:  Allen Steam Station - Ash Landfill Test Pits

Client Name: Duke Energy

Report Date: 1/4/08

Test Date(s):

12/15-1/4/08

Client Address:
Boring #: TP-14 Sample #: Sample Date: 12/5-12/07
Location: ~ Test Pit Bucket Samples Offset: Depth:
Sample Description: Red Brown Clayey Silt w/Coarse to Fine to Medium Sand (MH)
Pan # Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 1 2 3
Tare # SSS 3 35 Z 9
A Tare Weight 16.57 13.95 15.64 16.89 13.93
B Wet Soil Weight + A 25.10 23.66 23.20 23.09 20.25
C Dry Soil Weight + A 21.54 19.55 19.94 21.41 18.55
D Water Weight (B-C) 3.56 4.11 3.26 1.68 1.70
E Dry Soil Weight (C-A) 497 | 560 | 430 45 | 4.62
F % Moisture Content (D/E)*100 | 71.6% | 73.4% | 75.8% 372% | 36.8%
N # OF DROPS 32 27 23 Moisture Contents determined
LL LL=F * FACTOR by ASTM D 2216
Ave. Average 37.0%
([ 10 )
__ﬁ One Point Liquid Limit
E 76.0 ] N Factor N Factor
5 \ 20 0.974 26 1.005
|, N\ 21 10979 | 27 | 1.009
g }\ 22 0.985 28 1.014
§ 23 0.990 29 1.018
< | 20 \ 24 0.995 30 1.022
25 1.000
70.0
10 15 20 25 30 35 70 WI 100
. y
Notes: . Estimate the % Retained on the #40 Sieve
Special Sampling Methods:
Sample Preparation: Wet Preparation O Dry Preparation Air Dried NP, Non-Plastic (|
Liquid limit Test: Multipoint Method One-point Method [ Liquid Limit 75
Classification: ASTM D 2487 AASHTOM 145 [] Plastic Limit 37
Liquid limit Test: ASTM D 4318 AASHTO TS89 O Plastic Index 38
Plastic limit Test: ASTM D 4318 AASHTOT90 [ Group Symbol MH
Technician Name: Karen Warner 117900
Certification #
Technical Responsibility: Julie Petersen Project Manager
Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273

1356-06-825 TP-14 PIL.xls




Laboratory Record Version 4.2 . . . .
Particle Size Analysis of Soils

- SAME

ASTM D 422
Project #: 1356-06-825
Project Name:  Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name:  Duke Energy Report Date: 12/18/07
Client Address:
Sieve | Retained Wt. Percent Passing
Boring#:  TP-15 Sample #: Sample Date: 12/5-12/10 3.0" 0.0 Pan # 100.0%
Location:  Test Pit Bucket Samples Offset: Depth: 1.5" 0.0 (washed) 100.0%
Sample Description: Red Orange Silt w/Medium to Fine Sand (ML) 1.0" 0.0 100.0%
Pan #: | | Beaker #: Apparent Relative Density (Assumed) 2.650 3/4" 0.0 100.0%
Hydrometer Jar #: 172" 0.0 100.0%
Pan Tare Weight (grams): Moisture Content | Hygroscopic| Natural 3/8" 0.0 100.0%
Total Sample Air Dried Wt. + tare wt. (grams): 418.94 Tare # 53 #4 0.1 Soil Mortar 100.0%
Weight of Total Sample Air Dried: 418.94 A Tare Wt. 15.82 #10 0.4 100.0% 99.9%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt. + A 29.75 #20 1.0 97.9% 97.8%
Total Sample Oven Dried: 407.82 C Dry Wt. + A 29.38 #40 2.5 94.9% 94.8%
Hydrometer Sample Oven Dried (W): 48.67 D | Water Wt. (B-C) 0.37 #60 4.6 90.5% 90.5%
% Passing #10: 99.9% E Dry Wt. (C-A) 13.56 #100 7.3 85.0% 84.9%
Correction Factor a (Table 1): 1.00 % Moisture (100 x D/E) 2.73% #200 12.9 73.6% 73.5%
Notes: Description of Sand & Gravel Particles Rounded O Angular [ l Hard & Durable O Soft O Weathered & Friable |
Maximum Particle Size: Total Sand: 26.5% < 4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: 0.0% <75 mm and > 4.75 mm Silt & Clay: 73.5% <0.075 Dispersion Time: 1 min.
Coarse Sand: 0.1% < 4.75 mm and > 2.00 mm Silt: 50.5% < 0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: 5.1% < 2.00 mm and > 0.425 mm Clay: 23.0% <0.005 mm
Fine Sand: 21.3% <0.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder | Composite Correction [
Liquid Limit 44 Plastic Limit 30 Plastic Index 14 Hydrometer: ISTH O 152H
. Corrections Percent Passin Effective Diameter
Time Temp. Hydrometer oo Composite Hydrometer A0y = P%total) - Depth Table 3 e
Clock T (Min.) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | Px % Passing #10 L K K x (LD
1 22.0 37.5 6.0 31.50 64.7% 64.6% 11.1 0.01332 0.04444
2 22.0 33.0 6.0 27.000 P Y* 555% 55.4% 11.9 0.01332 0.03245
5 22.0 26.0 6.0 20.00 _ 41.1% 41.0% 13.0 0.01332 0.02149
15 22.0 23.0 6.0 17.00 34.9% 34.9% 13.5 0.01332 0.01264
30 22.0 20.5 6.0 14.50 29.8% 29.8% 13.9 0.01332 0.00907
60 22.0 18.0 6.0 12.00 24.7% 24.6% 14.3 0.01332 0.00651
250 22.0 16.0 6.0 10.00 20.5% 20.5% 14.7 0.01332 0.00322
1440 22.0 14.5 6.0 8.50 17.5% 17.4% 14.9 0.01332 0.00135

References:

ASTM D 422: Particle Size Analysis of Soils

ASTM D 421: Dry Preparation of Soil Samples. ;

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Technician Name: Karen Warner

Technical Responsibility: Julie Petersen

CONALY TN,

Signature

Project Manager

Position

OTEA1C il moes Dis Blord € hawlaitis NS 7G72

’ ~ ASTM D 854: Specific Gravity of Soils
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

117900

Certification #

Effective Depth (cm)
L=L1+0.5(L2-(VB/A))

(152H) .164cm per increment,

Vg =67.0cm L s=14em, A=27.8cm ?
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Laboratory lkeport Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-825 Report Date: 12/18/07
Project Name: Allen Steam Station-Ash Landfill Test Pits Test Date(s): 12/15-18/07
Client Name: Duke Energy
Client Address:
Boring #: TP-15 Sample #: Sample Date:  12/5-12/10
Location: Test Pit Bucket Samples Offset: Depth:
Sample Description: Red Orange Silt w/Medium to Fine Sand (ML)
"5 "1"3/4 "1/23/8  #4 #10 #20  #40 #60 #100  #200
—100% s R R
“‘\
e,
gq0 g
\.\
—-89 7 ] \\
T4y ,
o ’ N
£ Heae 4 NA—
g | \ -
[-™ ‘\ i i
= 6% : :
= \ :
3 a
= 9, : d
L L 7 T
LR -
. 200 ik 2 \
; 11 IEE
1do “ 4 TN
7 \
__00//" ............................................................... P SOPUU R VO OTTIUIION ¥V N OUOY NSV JUUSSO FUSTUOUIN U9 FN U DI SV L Y AR TTTTR STRT TSRy
100 10 1 0.1 0.01 0.001
Particle Size (mm)
- Cobble: —; 300 mm (12”):nd >75 mm (3™ Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt <0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size 0 Gravel 0.0% Silt  50.5%
Silt & Clay (% Passing #200)  73.5% Sand  26.5% Clay 23.0%
Apparent Relative Density (Assumed)  2.650 Moisture Content Colloids
Liquid Limit 44 Plastic Limit 30 Plastic Index 14

Description of Sand & Gravel Particles ~ Rounded [0  Angular [0 Hard& Durable [0 Soft [0 Weathered & Friable [

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:  Sodium Hexametaphosphate: 40 g./ Liter
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: Julie Petersen Project Manager

Signature Position

S&ME, INC. 9751 Southern Pine Blvd., Charlotte, NC 28273 1356-06-825 TP-15 Hydro.xls




Laboratory Record Version 4.2

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1356-06-825 Report Date: 1/4/08
Project Name:  Allen Steam Station - Ash Landfill Test Pits Test Date(s): 12/15-1/4/08
Client Name: Duke Energy
Client Address:
Boring #: TP-15 Sample #: Sample Date: 12/5-12/07
Location:  Test Pit Bucket Samples Offset: Depth:
Sample Description: Red Orange Silt w/Medium to Fine Sand (ML)
Pan # Liquid Limit Plastic Limit
Test # 1 2 3 4 5 6 1 2 3
Tare # 31 11 SSS 35 41
A Tare Weight 13.93 13.83 16.55 15.63 15.76
B Wet Soil Weight + A 2542 23.15 2531 23.25 23.81
C Dry Soil Weight + A 22.00 20.30 22.54 21.50 21.96
D Water Weight (B-C) 342 | 285 | 277 1.75 | 185
E Dry Soil Weight (C-A) 8.07 6.47 5.99 5.87 6.20
F % Moisture Content (D/E)*100 | 42.4% | 44.0% | 46.2% 29.8% | 29.8%
N # OF DROPS 33 27 19 Moisture Contents determined
LL LL =F * FACTOR by ASTM D 2216
Ave. Average 29.8% °
( 48.0 A
L One Point Liquid Limit
E 46.0 \\ N | Factor | N~ [ Factor
18 AN 20 | 0974 | 26 | 1.005
b NC 21 | 0979 | 27 | 1.009
) X 22 | 0985 | 28 | 1.014
e 23 [ 0990 | 29 | 1.018
< |20 hd 24 10995 ]| 30 | 1.022
25 1.000
40.0
10 15 20 25 30 35 40 @i 100
\_
Notes: - Estimate the % Retained on.the #40 Sieve
Special Sampling Methods:
Sample Preparation: Wet Preparation [ Dry Preparation Air Dried NP, Non-Plastic O
Liquid limit Test: Multipoint Method One-point Method [ Liquid Limit 44
Classification: ASTM D 2487 AASHTOM 145 [ Plastic Limit 30
Liquid limit Test: ASTM D 4318 AASHTO TS89 0O Plastic Index 14
Plastic limit Test: ASTM D 4318 AASHTOT90 [ Group Symbol ML

Technician Name:

Technical Responsibility:

S&ME, INC.

Karen Warner

Julie Petersen

117900

Certification #

Signature

9751 Southern Pine Blvd., Charlotte, NC 28273

Project Manager

Position

1356-06-825 TP-15 PLxls
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Laboratory Report Version 4.2

Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-825 Report Date: 1/30/08
Project Name: Allen Steam Station Ash Landfill Borrow Study Test Date(s): 1/23-30/08
Client Name:
Client Address:
Boring #: TP-14 Sample #: Sample Date:
Location: Offset: Depth:
Sample Description: Red Brown Clayey Silt w/Coarse to Fine to Medium Sand (MH)
"S5 MIV3/4 M/23/8 #4 #10 #20  #40 #60 #100  #200
—100% .Q ~
Gaoe \\\n
e
£ 0/ \
R
Ao \
\
Y GG
=
g P 8 it}
=¥
=
g g \
S \
g :l OI \
, \\
FA I N AN X XN W L1 O
100 T o7 001 0.001
L 10% |
Particle Size (mm)
Cobbles B <300 mr;(IZ") a;d >75 mm (3:) ~ 3 Fi;e Sand - <_O.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
Maximum Particle Size 0 Gravel 0.0% Silt
Silt & Clay (% Passing #200)  73.6% Sand 26.4% Clay
Apparent Relative Density (Assumed)  2.700 Moisture Content 6.1% Colloids
Liquid Limit 75 Plastic Limit 37 Plastic Index 38
Description of Sand & Gravel Particles ~ Rounded [  Angular O  Hard & Durable [ Soft [0 Weathered & Friable [
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:  Sodium Hexametaphosphate: 40 g./ Liter

References: ASTM D 422: Particle Size Analysis of Soils
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

ASTM D 421: Dry Preparation of Soil Samples
ASTM D 854: Specific Gravity of Soils

Technical Responsibility: Julie Petersen

Signature

S&ME, INC.

Position

9751 Southern Pine Bivd., Charltdfs-BE 282 T9-14 Double Hydro with Vacuum.xls




Laboratory Record Version 4.2

Particle Size Analysis of Soils

ASTM D 422
Project #: 1356-06-825
Project Name:  Allen Steam Station Ash Landfill Borrow Study Test Date(s): 1/23-30/08
Client Name: Report Date: 1/30/08
Client Address:
Sieve | Retained Wt. Percent Passing
Boring#: TP-14 Sample #: Sample Date: 3.0" Pan # 100.0%
Location: Offset: Depth: 1.5" (washed) 100.0%
Sample Description: Red Brown Clayey Silt w/Coarse to Fine to Medium Sand (MH) 1.0" 100.0%
Pan #: _ Belle _ Beaker #: Flask Apparent Relative Density (Assumed)  2.700 3/4" 100.0%
Hydrometer Jar #: A 12" 100.0%
Pan Tare Weight (grams): Moisture Content Hygroscopic | Natural 3/8" 100.0%
Total Sample Air Dried Wt. + tare wt. (grams): 26.53 Tare # G-11 G-11 #4 Soil Mortar 100.0%
Weight of Total Sample Air Dried: 26.53 A Tare Wt. 82.84 82.84 #10 0.0 100.0% 100.0%
Weight of Air Dried Hydrometer Sample (g): 26.53 B Wet Wt + A 189.70 189.70 #20 1.0 95.9% 95.9%
Total Sample Oven Dried: 25.00 C Dry Wt. + A 183.55 183.55 #40 2.5 90.2% 90.2%
Hydrometer Sample Oven Dried (W): 25.00 D | Water Wt. (B-C) 6.15 6.15 #60 3.5 86.0% 86.0%
% Passing #10: 100.0% E Dry Wt. (C-A) 100.71 100.71 #100 4.6 81.7% 81.7%
Correction Factor a (Table 1): 0.99 % Moisture (100 x D/E) 6.11% 6.1% #200 6.6 73.6% 73.6%
Notes: Description of Sand & Gravel Particles Rounded O Angular O ~ Hard & Durable O Soft O Weathered & Friable O
Maximum Particle Size: Total Sand: 26.4% < 4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: 0.0% <75 mm and > 4.75 mm Silt & Clay: 73.6% <0.075 Dispersion Time: 1 min.
Coarse Sand: 0.0% < 4.75 mm and > 2.00 mm Silt: < 0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: 9.8% < 2.00 mm and > 0.425 mm Clay: < (.005 mm
Fine Sand: 16.6% < 0.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder X _ Composite Correction [l
Liquid Limit 75 Plastic Limit 37 Plastic Index 38 Hydrometer: 15tH O 152H X
) Corrections Percent Passin Effective Diameter
Time Temp. Hydrometer o Composite Hydrometer e mmﬁoﬁmc — Depth Table 3 oo
Clock T (Min.) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | Px % Passing #10 L K K x (L)
1 20.7 15.0 0.0 15.00 59.4% 59.4% 13.8 0.01336 0.04971
2 20.7 11.0 0.0 11.00 43.6% 43.6% 14.5 0.01336 0.03597
5 20.6 0.0 0.0 0.00 0.0% 0.0% 16.3 0.01336 0.02413
15 20.7 0.0 0.0 0.00 0.0% 0.0% 16.3 0.01336 0.01393
30 20.6 0.0 0.0 0.00 0.0% 0.0% 16.3 0.01336 0.00985
60 20.6 0.0 0.0 0.00 0.0% 0.0% 16.3 0.01336 0.00696
250 20.7 0.0 0.0 0.00 0.0% 0.0% 16.3 0.01336 0.00341
1440 21.4 -1.0 -1.0 0.00 0.0% 0.0% 16.3 0.01328 0.00141
References:  ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technician Name: Jemnifer Olsen 117926
Certification #
Technical Responsibility: Julie Petersen
Signature Position

Effective Deptlt (cm)
L=L1+0.5(L2-(VB/A))

(152H) .164cm per increment,

Vg=67.0cm .Q. L,=14em, A=27.8cm ?

AT N 2l s TR o T Ier 3 ol ndda R4 9QITY 1286 06-2752 TP.14 Double Hvdro with Vacuum.xls




.aboratory Record Version 4.2

Particle Size Analysis of Soils

N a4

% wwe . WRE. ¥

B T e ddn RTLY RO

ASTM D 422
>roject #: 356 -Olo-Bnb
Sroject Name: Allen Searn Slotior ok Lead & Tost Date(s): 1225 20 18
“lient Name: ¥ Report Date: Han b,
Client Address: o
Sieve | Retained Wt. Percent Passing
3oring #: TP~ 7%@ Sample #: Sample Date: 3.0" Pan #
_ocation: Offset: Depth: 1.5"
- o (washed)
sample Description: 1.0"
Pan #: | Relle ﬁ Beaker #:| T Jast Apparent Relative Density 3/4"
Jydrometer Jar #: A 172"
Pan Tare Weight (grams): Moisture Content Hygroscopic | Natural 3/8"
Total Sample Air Dried Wt. + tare wt. (grams): Tare # ol #4 Soil Mortar
Weight of Total Sample Air Dried: A Tare Wt. /| 8nad #10 100.0%
Weight of Air Dried Hydrometer Sample (g): A, 53 B Wet Wt. + A [ 9990 #20 | 0.
T'otal Sample Oven Dried: e 0D C Dry Wt. + A 2S5 #40 2,
Hydrometer Sample Oven Dried (W): N 0 D | Water Wt. (B-C) #60 349
% Passing #10: E Dry Wt.  (C-A) #100 | &1 577
Correction Factor a (Table 1): % Moisture (100 x D/E) ot 1 #200 | 4 b gE
"Notes: Description of Sand & Gravel Particles:{ =~ Rounded [ Angular O | Hard & Durable [ Soft I Weathered & Friable [m
Maximum Particle Size: 3/4" 19 mm Total Sand: < 4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: <75 mm and > 4.75 mm Silt & Clay: <0.075 Dispersion Time: { min.
Coarse Sand: < 4.75 mm and > 2.00 mm Silt: < 0.075 and > 0.005 mm SediumrHexametaphosptae 40/ Eiter—
Medium Sand: < 2.00 mm and > 0.425 mm Clay: < 0.005 mm

Fine Sand: < 0.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder X _ Composite Correction U

| Liquid Limit Plastic Limit Plastic Index Hydrometer: I51IH O 152H ©®
. Corrections Percent Passin, Effective Diameter
Time Tewp. | Hydrometer \—x——— o Hydrometer —rr P mosc = Depth Table 3 D=

~__ Clock T (Min.) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | P x % Passing #10 L K K x (L/T)"
213 ho 1 20.71 ¢ 5.0 0.0

1 2 Q0.7 ¢ o L PO > «%ﬂx RO Corlnle el non -t cers e

TN R S0 e 0.0 J _

-2 15 20.1°¢ 0.0

143 30 Q0 bt 0.0

18143 60 Do b NO

3233 250 LIOMAS 00 ,

112 1440 AL ) -1
References: ASTM D pwm Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification mv\m"nav Effective Depth (cm)
Technician Name: e B Owen O pussiny 08 pr L=L1+0.5(L2-(VB/A))

L. P , Certfication # (152H) .164cm per increament,
Technical Hﬂmmﬁosm&a?q“ AvCr € @w.,.,m, bida V y=67.0cm w. L ,=14cm, A=27.8cm ?
' Signature Position

AQTRI D 477 V.47 vie
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Particle Size Analysis of Soils

ASTM D 422
S&ME Project #: 1356-06-825 Report Date: 1/30/08
Project Name: Allen Steam Station Ash Landfill Borrow Study Test Date(s): 1/23-30/08
Client Name:
Client Address:
Boring #: TP-14 Sample #: Sample Date:
Location: Offset: Depth:
Sample Description: Red Brown Clayey Silt w/Coarse to Fine to Medium Sand (MH)
o LS MIU3A U238 4 #10 #20  #40 #60 #100  #200
dae TN
\\
g T~
~
’ N
%D 46 \k‘
g N
n“ Q
(3] o
=5
_,00/“ ..................................... oy oL P R ot gt 4 L e i
100 10 1 0.1 0.01 0.001
Particle Size (mm)
Cobble; T <300 mrn_(.12") and >;5 mm (3") i Fine Sand B 3 <0.425 mn:;nd >0.075 mrrT(-?‘r:ZOO)
Gravel <75 mm and >4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
Maximum Particle Size 0 Gravel 0.0% Silt  21.0%
Silt & Clay (% Passing #200)  80.0% Sand  20.0% Clay 59.0%
Apparent Relative Density (Assumed) — 2.700 Moisture Content 6.1% Colioids
Liquid Limit 75 Plastic Limit 37 Plastic Index 38

Description of Sand & Gravel Particles ~ Rounded [0  Angular [0 Hard& Durable [I Soft [0 Weathered & Friable K

Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent:  Sodium Hexametaphosphate: 40 g./ Liter
References: ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 854: Specific Gravity of Soils

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Technical Responsibility: Julic Petersen

Signature Position

S&ME, INC. 8751 SoutHa55Fi6e8B5/GR-Chirinthde MY @R2RRth Sodium Hexametaphosphate.xis




Laboratory Record Version 4.2 N o o N
Particle Size Analysis of Soils

ASTM D 422
Project #: 1356-06-825
Project Name:  Allen Steam Station Ash Landfill Borrow Study Test Date(s): 1/23-30/08
Client Name: Report Date: 1/30/08
Client Address:
Sieve | Retained Wt. Percent Passing
Boring#:  TP-14 Sample #: Sample Date: 3.0" Pan # 100.0%
Location: Offset: Depth: 1.5" hed) 100.0%
Sample Description: Red Brown Clayey Silt w/Coarse to Fine to Medium Sand (MH) 1.0" (washe 100.0%
Pan #: _ FIW _ Beaker #: PP Apparent Relative Density (Assumed)  2.700 3/4" 100.0%
Hydrometer Jar #: 3 1/2" 100.0%
Pan Tare Weight (grams): Moisture Content Hygroscopic | Natural 3/8" 100.0%
Total Sample Air Dried Wi, + tare wt. (grams): 50.00 Tare # G-11 #4 Soil Mortar 100.0%
Weight of Total Sample Air Dried: 50.00 A Tare Wt. 0.00 82.84 #10 0.0 100.0% 100.0%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt. + A 1.00 189.70 #20 2.3 95.4% 95.4%
Total Sample Oven Dried: 50.00 C Dry Wt. + A 1.00 183.55 #40 5.2 89.6% 89.6%
Hydrometer Sample Oven Dried (W): 50.00 D | Water Wt. (B-C) 0.00 6.15 #60 7.1 85.9% 85.9%
% Passing #10: 100.0% E Dry Wt.  (C-A) 1.00 100.71 #100 8.4 83.1% 83.1%
Correction Factor a (Table 1): 0.99 % Moisture (100 x D/E) 0.00% 6.1% #200 10.0 80.0% 80.0%
Notes: Description of Sand & Gravel Particles Rounded O3 Angular OO | Hard & Durable O Soft OO Weathered & Friable 0
Maximum Particle Size: Total Sand: 20.0% <4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: 0.0% <75 mm and > 4.75 mm Silt & Clay: 80.0% <0.075 Dispersion Time: 1 min.
Coarse Sand: 0.0% <4.75 mm and > 2.00 mm Silt: 21.0% < 0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: 10.4% <2.00 mm and > 0.425 mm Clay: 59.0% < 0.005 mm
Fine Sand: 9.5% < 0.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder X _ Composite Correction [
Liquid Limit 75 Plastic Limit 37 Plastic Index 38 Hydrometer: I5StH O 152H X
. Corrections Percent Passin, Effective Diameter
Time Temp. Hydrometer Control Composite Hydrometer P(-#10) = mmﬂoﬂmc = Depth Table 3 D=
Clock T (Min.) 0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | P x % Passing #10 L K K x (L/T)"
2 20.7 455 55 40.00 79.2% 79.2% 9.7 0.01336 0.02948
5 20.7 44.5 55 39.00 77.2% 77.2% 9.9 0.01336 0.01880
15 20.7 40.0 5.5 34.50 68.3% 68.3% 10.6 0.01336 0.01125
30 20.5 38.0 5.5 32.50 64.4% 64.4% 11.0 0.01336 0.00808
60 20.6 36.5 55 31.00 61.4% 61.4% 11.2 0.01336 0.00578
250 20.7 30.5 5.5 25.00 49.5% 49.5% 12.2 0.01336 0.00295
1440 21.4 27.5 4.0 23.50 46.5% 46.5% 12.4 0.01328 0.00123
#VALUE! #VALUE! 46.5% #VALUE! #N/A #N/A
References:  ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Technician Name: Jemnifer Olsen 117926
Certification #
Technical Responsibility: Julie Petersen
Signature
QO RAL TAls . - L R TS+ LI = T TR 1

Position

ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System)

Effective Depth (cm)
L=L1+0.5(L2-(VB/4))

({52H) .164cm per increment,

Vg =067.0cm W. Ly=14cm, A=27.8cm ?




LAD0TAlOryY RECOTd VORIV .4

Particle Size Analysis of Soils |

Boke W% 00 g &2 wh
ruw R -
ASTM D 422 Slatrted Socking 105

W

Project #: |32, . 0t D5

Lo >

Project Name:  Alle

i,

Giers w Test Date(s): ! m».m - 30 \ 08

= - g
Sdedevs Sddina s

o

Client Name: Report Date: '

Client Address:
Sieve | Retained Wt. Percent Passing
Boring #: 19-14 Sample #: T Sample Date: ’ 3.0" Pan #
[ocation: _ Offset: Depth: 1.5" -
— (washed)
Sample Description: L.0"
Pan #: _ T _ Beaker #:| Y Apparent Relative Density 3/4"
Hydrometer Jar #: 3 172"
Pan Tare Weight (grams): Moisture Content Hygroscopic Natural 3/8"
Total Sample Air Dried Wt. + tare wt. (grams): Tare # oy #4 Soil Mortar
Weight of Total Sample Air Dried: , A Tare Wt. gaad | #10 100.0%
Weight of Air Dried Hydrometer Sample (g): B Wet Wt. + A 18910 | #20 AR
Total Sample Oven Dried: 20.00 C Dry Wt. + A 18554 | #40 | 5200
Hydrometer Sample Oven Dried (W): 50.00 D | Water Wt. (B-C) S #60 7.0"7
% Passing #10: , E| DryWt (C-A) 10071 #100 | @ L] ,
Correction Factor a (Table 1): % Moisture (100x D/E) bt #200 | 0 9 8 o)
" Notes: Description of Sand & Gravel Particles: Rounded O Angular O _ Hard & Durable OJ Soft O Weathered & Friable O
Maximum Particle Size: 3/4" 19 mm Total Sand: <4.74 mm and > 0.075 mm Type: Mechanical Stirring Apparatus (A)
% Gravel: <75 mm and > 4.75 mm Silt & Clay: <0.075 Dispersion Time: 1 min.
Coarse Sand: L <4.75 mm and > 2.00 mm Siit: < 0.075 and > 0.005 mm Sodium Hexametaphosphate: 40 g./ Liter
Medium Sand: - < 2.00 mm and > 0.425 mm Clay: < 0.005 mm
Fine Sand: < 0.425 mm and > 0.075 mm Colloids: <0.001 mm Control Cylinder X _ Composite Correction  []
Liquid Limit Plastic Limit Plastic Index Hydrometer: I51H O 152H =
. Corrections Percent Passing Effective Diameter
Time Temp. m«&ogﬂﬂ e Composiie Hydrometer B(HT0) = B (otal) = Depth Table 3 =—
Clock T (Min.) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x100 | Px % Passing #10 L K K x (L/T)"
WUS-Ob 1] 1 20" T yn| 5SS
1109 2 Q0.7 H5.5 |
ARl 3 Uy s
W 15 400
134 30 Ro
130k 60 R
100k 250 0.5
| 110k 1440 e o4 WO
References: . ASTM D 422: Particle Size Analysis of Soils ASTM D 421: Dry Preparation of Soil Samples ASTM D 854: Specific Gravity of Soils
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils ASTM D 2487: Classification of Soils for Engineering Purposes (Unified Soil Classification System) 05 e Effective Depth (cm)
Technician Name: , e e Olgen © T LeLIVOS(LI(VB/A)
. ‘ Certification (152H) .164cm per increament,
Hmagiomu WOmﬁOEm:uﬁ#vh S8 S — Vg =67.0cm u. L,=14cm, A=27.8cm 2

Signature Position
O RAT TN 07821 Qanthern Pine Rlvd Chavintte, W 28273 ASTM T 477 V.d.) vie
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APPENDIX 11

STABILITY CALCULATIONS

Global Slope Stability Analysis
Liner System Slope Stability
Cover Veneer Stability
Settlement Calculation
Liquefaction Potential Analysis
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OBJECTIVE:

Evaluate the global slope stability of the proposed ash landfill over the Retired Ash Basin (RAB) at Allen Steam
Station.

METHOD:

Analyze the static and seismic slope stability of two representative sections identified as the north-south cross-
section and the east-west cross-section. The seismic stability was analyzed using a pseudo-static approach (i.e.,
static with the addition of a seismic force coefficient). Three conditions were analyzed: Construction Static,
Post-Construction Static, and Post-Construction Pseudo-Static. Geostudio’s SLOPE/W computer program was
used, running Spencer’s Method, to analyze the static and pseudo-static slope stability.

CALCULATIONS:

Design Criterion

The target factor of safety for Post-Construction Static (final, long-term) analyses was adapted from USACE
(2003) documents as 1.5. The target factor of safety for Construction Static (short-term) analyses was adapted
from Duncan (1992) as 1.3. For the Post-Construction Pseudo-Static analyses, the maximum acceleration
generated by the design earthquake was compared to the yield acceleration computed for the post-construction
geometry and properties. In accordance with the Seismic Design Guidance for Municipal Solid Waste Landfills
manual from EPA (1995), performance was acceptable if the yield acceleration was less than the maximum
acceleration.

Cross Sections

Subsurface data including stratigraphy and location of the water table were obtained from soil test boring logs
and observation well logs developed by S&ME (2007). Supplemental data was obtained from previous reports
conducted at the site [LAW (1982, 1998), MACTEC (2003) and Shield (2004)].

Two general cross sections were developed for slope stability analyses and the locations are illustrated on
Figure 1. The sections are indentified as the North-South section (or A-A’) and the East-West section (or B-
B’). The North-South cross section is shown in Figure 2. The East-West cross section is shown in Figure 3.
The proposed ash fill will be placed on top of the RAB. The RAB contains fly and bottom ash ranging in
thickness from about 15 to 55 feet.

The RAB is surrounded by earthen dikes on the North, East, South and West sides. During ash basin
operations, the dikes were constructed in sequential stages. Each new stage was constructed on top of the
previous stage adding fill to both the upstream and downstream sides and raising the dike elevations by
approximately 20 feet. Dikes to the North and East consist of two stages. The dike to the South consists of a
third stage. A cross section illustrating the south dike stratigraphy (C-C’) is provided in figure 4. We
understand the West dike consists of only a single stage.

The RAB is underlain by saprolite. The East dike is partially underlain with saprolite, partially underlain with
alluvium, and buttressed by fill. The alluvium borders the Catawba River and is underlain by saprolite. For the
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East-West cross section the water table was assumed to start approximately 12 feet below the surface of the
RAB and decrease in elevation until it reaches the river water surface elevation. The South dike is underlain by
saprolite.

For the North-South cross section the water table was assumed to start at the surface of the active ash basin
(located south of the RAB), decrease in elevation through the South dike, and reach a constant depth of
approximately 12 ft.

Material Parameters

The generalized cross-sections consist of 8 material types: ash fill (in the active landfill), RAB ash (existing in-
place ash), Dike I, Dike II, Dike III, fill, alluvium, and saprolite. The unit weight, effective strength cohesion
and effective stress friction angle were estimated for each material. In addition, the undrained shear strength of
RAB ash with respect to depth was estimated to account for consolidation strength gain.

Unit Weight:
Laboratory unit weight measurements made by S&ME (2007) as well as values presented in previous reports
(MACTEC, 2003), are summarized in Table 1 below.

TABLE 1: UNIT WEIGHT LABORATORY
RESULTS
Material Sample Ya (pcf) Wimoist Ymoist
(%) (pcf)
RAB .

Ash B-6 (20-22" 61.8 49.9 92.6
OwW-12 (15-17") 60.5 41.6 85.7
B-13 (20-22) 77.2 20.7 93.2

OW-18 (8.5-
10_5.() 72.5 37.6 99.8
OW-19 (40-42") 91.8 30.7 120.0
B-32 (31.2) 77 40.1 107.9
Average 73.5 36.8 99.9
Dike | B-29 (10-12) 96.5 25.1 120.7
Dike 1l B-27 (40-42") 83 37.5 114.1
Alluvium | OW-16 (10-12) 97.4 25.1 121.8
Saprolite B-6 (76-77) 114 16.9 133.3
OW-8 (20-22") 62.4 32.3 82.6
OW-20 (60-62") 93.9 21.2 113.8
B-22 (30-32") 814 35.6 1104
B-24 (40-42') 91 25.9 114.6
Average 88.5 26.4 110.9
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Based on the above testing and other typical correlations, the moist unit weights listed in Table 2 were selected

for use in the stability analyses.

TABLE 2: MATERIAL UNIT
WEIGHTS

Material Ymoist (pCf)
Ash Fill 90
RAB Ash 90
Dike | 120
Dike Il 115
Dike Il 120
Fill 110
Alluvium 110
Saprolite 110

Shear Strength:

Consolidated undrained triaxial shear strength testing performed for this study on undisturbed samples yielded

the effective stress strength parameters summarized in Table 3.

TABLE 3: SHEAR STRENGTH LABORATORY RESULTS
Material Sample c' (psf) @' (degrees)
RAB .
Ash B-6 (20-22") 140 33.0
OW-12 (15-17") 90 29.5
OW-18 (8.5-
10.5) 140 29.3
B-13 (20-22") 190 25.2
Average 140 29
Dike | B-29 (10-12) 600 25.9
Dike Il B-27 (40-42") 40 33.8
Saprolite | OW-20 (60-62") 420 29.8
B-22 (30-32") 70 31.8
B-28 (61-63") 310 28.9
Average 266.7 30.2

Based on the above laboratory strength test results and parameters reported in literature for similar soils, the
effective stress shear strength parameters presented in Table 4 were selected for use in the stability analyses.
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TABLE 4: MATERIAL SHEAR STRENGTHS

rength

Effective St
Material c'

¢l

(psf) | (degrees)

Source or Comment

Ash Fill 0 34 Table 5.2 Oweis et. Al. 1998
RAB Ash 0 25 Lower Bound of B-6, OW-12, OW-18, B-13
Dike | 600 26 B-29
Dike Il 0 34 B-27
Dike I 0 34 Assumed similar to Dike Il
Fill 100 32 NAVFAC 7.2-39
Alluvium 100 32 NAVFAC 7.2-39
Saprolite 70 32 OW-20, B-22, B-28

Undrained Shear Strength:

Based on its predominantly fine-grained characteristics, the RAB Ash is expected to have no time to drain under
rapid earthquake loading. An undrained shear strength of RAB Ash was therefore used during pseudo-static
loading to evaluate seismic stability. The RAB Ash beneath the proposed landfill will consolidate and thereby
gain strength as the overburden stresses increase as a result of filling. The ratio of the undrained shear strength

to overburden stress can be calculated based on CU Triaxial test results by using the following equation:

u _ 0103

!

o', 205

Where

Su = undrained shear strength (psf)

o’ = isotropic consolidation stress (psf)

o1 = normal stress at failure for a triaxial shear test (psf)
o3 = confining stress at failure for a triaxial shear test (psf)

The confining stresses and normal stresses at failure measured during our CU triaxial testing of RAB ash
samples (S&ME, 2007) are summarized in Table 5.
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TABLE 5: Su/o'c RATIO

Sample 01 | 03| SulO'c
B-6 UD-1 28 |14 0.50
B-6 UD-1 9.7 | 4.3 0.63
OwW-12 UD-1 24 | 1.4 0.36
OW-12 UD-1 9 4.3 0.55
B-13 25 |14 0.39
B-13 75 | 4.3 0.37
OW-18 UD-1 44 | 1.4 1.07
OW-18 UD-1 8.65 | 4.3 0.51

mean 0.55

median 0.50

std. dev 0.23

median - 1 std. dev. 0.27

As a check on the reasonableness of our laboratory testing results, the SHANSEP method (Ladd, 1996) was
considered. According to the SHANSEP method, the undrained strength to overburden stress ratio can be
estimated as:

S

u — S(OCR)" (Equation 2)

]
C

Where

Su = undrained shear strength (psf)

o’ = effective vertical consolidation stress (psf)
S, m = material-dependent variables

OCR = over consolidation ratio

For normally consolidated (OCR=1), sedimentary deposit of silts and organic soils Ladd (1996) reports:

;’f = (0.25+0.05)(1)"® =0.25+0.05 (Equation 3)

c
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We note that the lower bound S,/c’. ratio based on our RAB Ash CU laboratory data (0.27 for the median — 1
standard deviation) is similar to the SHANSEP estimate for normally consolidated silts and organic soils (Ladd,
1996). Therefore, the lower bound S,/c’. value for the median — 1 standard deviation of 0.27 was used to estimate
the undrained shear strength of the RAB Ash for pseudo-static slope stability.

Pseudo-static analyses were performed for final long-term conditions only. The initial undrained strength at the
time of seismic loading was calculated assuming that the RAB Ash was fully consolidated under the weight of new
landfill. Using the S,/c’; ratio of 0.27, the initial undrained shear strength value was calculated for the long term
condition as 5078.7 psf.

Since the effective stress increases with depth, the undrained shear strength of the normally consolidated RAB Ash
will also increase with depth. For the modeling conditions summarized in Table 6, the RAB ash shear strength will
increase at a rate of 7.5 pst/ft below a depth of 13 ft, which corresponds to the depth to the water table.

TABLE 6: SHEAR STRENGTH RATE OF INCREASE
Depth to Water (ft): 13
Total Unit Weight of RAB Ash (pcf): 90
S/’ value: 0.27
Fill Unit Weight (pcf): 90
. Initial
B Depth Total Inm?' Undrained Rate Rate
elow RAB Effective
Surface Stress Stress Shear change | Change
(feet) (psf) (psf) Strength per 5-ft | per 1-ft
(psf)
13 1170 1170 315.9
15 1350 1225.2 330.8 87.8 17.6
20 1800 1363.2 368.1 37.3 7.5
25 2250 1501.2 405.3 37.3 7.5
30 2700 1639.2 442.6 37.3 7.5
35 3150 1777.2 479.8 37.3 7.5
40 3600 1915.2 517.1 37.3 7.5
45 4050 2053.2 554.4 37.3 7.5
50 4500 2191.2 591.6 37.3 7.5
55 4950 2329.2 628.9 37.3 7.5

A value of 7.5 psf/ft was used to model the increase in undrained shear strength with respect to depth for the
RAB ash below the water table. This value is used in the analysis by SLOPE/W as the user inputs the starting
cohesion and the rate of increase with depth, as defined above, and if appropriate, a maximum or limiting
cohesion value. After inputting both of these parameters a datum point is selected and the program starts at the
initial cohesion value and increases it at the specified rate until the maximum permissible value is achieved.
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Pseudo-static Analysis

In a pseudo-static analysis, the cyclic loading generated by an earthquake is simplified to one horizontal force,
which is represented by a seismic coefficient. The seismic coefficient is taken as the acceleration (expressed as
a fraction of gravity) of the potential failure mass. To evaluate the appropriate seismic coefficient or maximum
horizontal acceleration of the failure mass, a three step process is used. The first step is to evaluate the rock
motion or the peak horizontal ground acceleration (PHGA) at the rock to soil interface (i.e., the B/C boundary).
This value is plotted on USGS seismic hazard maps. The next step is to account for site specific amplification
or attenuation that will occur as the seismic waves propagate upward from the rock through the soils
encountered at the site. This can be estimated by performing dynamic site response analyses or by use of
published empirical amplification factors. For this study, the amplification factors for Site Class D conditions,
as defined in the 2003 NEHRP Seismic Design Provisions, were used to estimate the site peak ground
acceleration (PGA) or free-field acceleration. The final step is to modify the free-field acceleration to account
for the three-dimensional nature of the landfill or large earthen embankment.

The PHGA at the rock surface (or B/C boundary) was selected in accordance with North Carolina Solid Waste
Rules and RCRA Subtitle D regulation Part 258.14 (40 CFR Part 258), summarized below:

Section 258.14: landfills must be designed for seismic conditions if they are within a [EPA, 1995]
seismic impact zone defined as having a peak horizontal acceleration exceeding 0.10 g

based on a 90% probability of non-exceedance over a 250 year period (corresponding to

a 2,500 year return period, or a 2% probability of exceedance over a 50 year period).

The PHGA of 0.15g (B/C boundary) for an event having a 2% probability of exceedance over a 50 year period
was interpolated from the U.S. Geological Survey 2002 National Seismic Hazard Maps based on the
approximate project location coordinates. The peak ground acceleration map and interpolated peak ground
acceleration value are shown below.
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NEHRP 2002 provides a widely used empirical method to estimate the site specific spectral accelerations based
on the B/C boundary values. The method uses the 0.2 second and 1.0 second B/C boundary spectral
acceleration (SA) values and site amplification factors based on 5 site classifications. The B/C boundary SA
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values combined with the amplification factors can be used to generate a site specific response spectrum, from
which the free-field PGA value can be taken. Based on shear wave velocity data, the RAB site was assigned a
Site Class D classification. The site class D amplification factors corresponding the mapped B/C boundary SA
values are summarized in Table 7.

TABLE 7: SPECTRAL ACCELERATION AND AMPLIFICATION FACTOR
SUMMARY
0.2 Second Spectral 1.0 Second Spectral Ampilification Amplification
Acceleration Acceleration Factor, Fa Factor, Fv
0.322g 0.106g 1.542 2.374

A Java Ground Motion Parameter Calculator available from the USGS website, which incorporates the
information and procedure presented above, was used to compute a ground surface response spectrum. The
output file from the Java program is included in attachment 2. A ground surface, free-field acceleration value of
0.20g was computed in this manner.

Once the free-field acceleration is known the acceleration of the potential failure mass (i.e., the new landfill)
can then be calculated by using the procedure outlined by Bray (1998). Bray relates the initial fundamental

period of the waste fill (7,,,_,, .. ) divided by the normalized mean period of the input rock motion to the

maximum horizontal equivalent acceleration of the failure mass. The figures associated with the Bray
procedure are shown in attachment 2.

The fundamental period of the waste fill is estimated as:

T —waste = 4_H Equation (4)
Vs
Where
T, _ . = Initial fundamental period of the waste fill (s
H = Height of the failure surface (ft)
Vi = Shear Wave velocity of the ash (ft/sec)

Once the initial period of the waste fill (7,,_,,,.. ) 1s calculated it is divided by the mean period of the input rock
motion (7,,_ o ) from Rathje (1998), which is provided in attachment 2. Once this ratio is calculated the

maximum horizontal acceleration of the failure mass can be calculated based on Figure 7a from Bray (1998),
which is included in attachment 2. More specifically, for the RAB landfill, Figure 7a yields the following:

MHEA

— =022 = Equation (5)
MHA* NRF
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Where

MHEA = Maximum Horizontal Equivalent Acceleration of the failure mass

MHA = Maximum Horizontal acceleration or free-field acceleration, 0.20g as presented above (Figure 6a
(Bray, 1998))

NRF = Non-Linear Response Factor, 1.2 (Figure 6b (Bray, 1998))

Substituting the appropriate values for NRF and MHA, the maximum horizontal equivalent acceleration of the
failure mass (i.e., the seismic coefficient or k. for the pseudo-static analysis) is computed to be 0.053g.

Analyses
Static and Pseudo-Static

Slope stability analyses were performed on the north-south and the east-west cross sections using SLOPE/W for
the construction condition and the final (post-construction) condition. For the construction condition only static
analyses were performed due to the minimal seismic exposure period of the landfill. Both static and pseudo-
static conditions were evaluated for the final condition. In most instances, the auto locate feature was used to
randomly generate 1,000 potential failure surfaces. After these potential failure surfaces were analyzed, the
critical surface was then refined by running an optimization algorithm for 2,000 iterations. In some instances
the auto locate feature produced unrealistic results and a potential failure surface with user-defined entrance and
exit ranges was analyzed.

The post-construction condition was modeled by assuming a deep-seated circular potential failure surface
passing through the dike. The construction condition was modeled assuming the ash landfill would be
constructed in stages with a circular potential failure surface passing through the RAB ash.

Results

The slope stability analysis results for post-construction and construction conditions are summarized in Tables 8
and 9, respectively. The output figures and files for the slope stability analyses are provided in Attachment 1.
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TABLE 8: POST-CONSTRUCTION STABILITY
Design
Cross Condition Safety Criteria Results
Section Factor Safety Figure
Factor
East / West Static 1.99 15 OK 5
North / .
South Static 1.72 15 OK 6
kmax ky
Pseudo- OK
East / West static 0.053 0.25 7
North / Pseudo- OK
South static 0.053 0.25 8
TABLE 9: CONSTRUCTION STABILITY
Design
Cross . " Safety Criteria Results
Section Fill Stage | Condition Factor Safety Figure
Factor
North / 1 Static 2.08 1.3 OK 9
South
North / 2 Static 1.45 1.3 oK 10
South
North / 3 Static 1.92 1.3 OK 11
South
North / 4 Static 1.90 1.3 OK 12
South
North / 5 Static 1.80 1.3 OK 13
South

CONCLUSIONS

Results indicate that static slope stability factors of safety for construction and post-construction conditions
exceed the minimum factor of safety. Results also indicate that since the seismic coefficient, kmax, is less than
yield acceleration, ky, the slope will be stable and seismic deformations are expected to be insignificant.
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DISCUSSION

Long-term (final) and interim slope stability conditions are acceptable.

During construction the duration of exposure at the anticipated filling rates is on the order of 15 years. In the
context of a design seismic event corresponding to an approximate 2,500 year return period the probability of
the design seismic event occurring during the construction period is low. Therefore short term pseudo-static
conditions were not considered herein.
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SCALE: AS SHOWN Global Slope Stability Analysis (EW LtoR Static Deep Failure)
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253 Plant Allen Rd.
CHECKED BY: BELMONT, NORTH CAROLINA
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Allen Steam Station
253 Plant Allen Rd.
BELMONT, NORTH CAROLINA

JOB NO.:
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ATTACHMENT 1

SLOPE/W OUTPUT FILES



SLOPE/W

SL OPE/W

Report generated using GeoStudio 2007, version 7.01. Copyright © 1991-2007 GEO-SL OPE International Ltd.

File Information

Title: Allen Steam Station

Revision Number: 36

Last Edited By: ZScarboro

Date: 3/4/2008

Time: 8:39:22 AM

File Name: EWLTStaticLtoR_Slope3tol.gsz

Directory: S:\\1356\PROJECT S\2006\1356-06-825 Duke Power - Allen Steam Station Ash Landfill\Calculations
\Slope Stability\SL OPEW\East-West\

SLOPE/W

Kind: SLOPE/W
Method: Spencer
Convergence
Minimum Slice Thickness: 0.1
Ignore seismic load in strength: No
Number of Slices: 30
Optimization Tolerance: 0.01
Direction of movement: Left to Right
Allow Passive Mode: 0
Slip Surface Option: Entry and Exit
PhreaticCorrection: No
FOS Distribution Calculation: Constant
Optimize Critical Slip Surface Location: Yes
Cap Suction: No
Rapid Drawdown: No
IncludeAirFlow: No
PWP Conditions Source: Piezometric Line
Consol SatOnly: No
MovingBoundary: No
NumCritial SlipSurfaces. 10
Optimize Critical Slip Surface
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Compl ete Passes per Insertion: 1
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Materials

Material 1: Ash Fill

Model: Mohr-Coulomb
Weight: 90 pcf
Cohesion: 0 psf

Phi: 34 °

Phi-B: 0°

Material 2: RAB Ash

Model: Mohr-Coulomb
Weight: 90 pcf
Cohesion: O psf

Phi: 25 °

Phi-B: 0°

Material 3: Dike |

Model: Mohr-Coulomb
Weight: 120 pcf
Cohesion: 600 psf

Phi: 26 °

Phi-B: 0°

Material 4: Dike Il

Model: Mohr-Coulomb
Weight: 115 pcf
Cohesion: O psf

Phi: 34 °

Phi-B: 0°

Material 5: Fill

Model: Mohr-Coulomb
Weight: 110 pcf
Cohesion: 100 psf

Phi: 32 °

Phi-B: 0°

Material 6: Alluvium

Model: Mohr-Coulomb
Weight: 110 pcf
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Cohesion: 100 psf
Phi: 32 °
Phi-B: 0°

Material 7: Saprolite

Model: Mohr-Coulomb
Weight: 110 pcf
Cohesion: 70 psf

Phi: 32°
Phi-B: 0 °
Regions
Material Points
Region 1 | Dikel 2,45,6,7,8,9,10,3
Region 2 ||Fill 5,13,14,15,6
Region 3 ||Alluvium 11,7,6,15,18,19,20,21
Region 4 ||Saprolite 20,21,11,12,16,17,22,23,24,25,26,27
Region 5 ||Dikell 12,30,9,8,7,11
Region 6 ||RAB Ash 3,10,9,30,12,16,17,31,32,1
Region 7 ||Ash Fill 32,34,33,2,3,1
Points
X Y
Point1 ||371.9807 621.98445
Point 2 |{1271.9582 |/625.98435
Point 3 |{1263.9584 |/621.98445
Point 4 |{1294.9576 |/625.98435
Point 5 ||1379.9555 ||585.98535
Point 6 |{1401.955 575.05229
Point 7 ||1364.9559 ||575.05229
Point 8 |{1294.9576 |/609.98475
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Point 9 |{1274.9581 |/609.98475
Point 10 |/1239.959 609.98475
Point 11 ||1284.9579 ||573.98565
Point 12 |/1187.9603 |[575.05229
Point 13 |/1409.9548 |(583.9854
Point 14 |/1504.9524 |(581.98545
Point 15 |{1519.952 575.05229
Point 16 |(279.983 581.98545
Point 17 |0 581.98545
Point 18 ||1566.9508 ||553.05284
Point 19 |{/1599.95 553.05284
Point 20 |{1599.945 543.9864
Point 21 |/1469.9532 |(543.9864
Point 22 |0 567.05249
Point 23 |(279.983 567.05249
Point 24 ||1179.9605 |(541.98645
Point 25 ||1284.9579 ||537.98655
Point 26 {/1469.9532 |/529.05344
Point 27 {/1599.95 529.05344
Point 28 |{1599.945 514.78713
Point 29 |0 514.78713
Point 30 ||1213.9697 ||/585.9853
Point 31 |0 610.98473
Point 32 ||O 621.98445
Point 33 ||702 816

Point 34 |0 816

Tension Crack

Tension Crack Option: Search for Tension Crack

Percentage Wet: 1
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SLOPE/W

Tension Crack Fluid Unit Weight: 62.4 pcf

Slip Surface Entry and Exit

Left-Zone Increment: 4

Left Projection: Range

L eft-Zone L eft Coordinate: (486, 816)

L eft-Zone Right Coordinate: (644, 816)

Right-Zone Increment: 4

Right Projection: Range

Right-Zone Left Coordinate: (1206.598, 647.77448)
Right-Zone Right Coordinate: (1365, 593.02322)
Radius Increments: 4

Slip Surface Limits

L eft Coordinate: (0, 816)
Right Coordinate: (1599.95, 553.05284)

Piezometric Lines

Piezometric Line 1

Coordinates
Coordinate: (0, 609.98475)
Coordinate: (279.983, 609.98475)
Coordinate: (1129.9618, 589.98525)
Coordinate: (1284.9579, 581.98545)
Coordinate: (1469.9532, 575.9856)
Coordinate: (1534.9516, 567.9858)
Coordinate: (1599.945, 567.9858)
Adjust Piez Line By: O ft
Bound by Surface Layer: No
Materials Considered
Material: Ash Fill
Material: RAB Ash
Material: Dike |
Material: Dikell
Materia: Fill
Material: Alluvium
Material: Saprolite
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Pressure Lines

Pressure Line 1

Coordinates
Coordinate: (1534.9516, 567.9858)
Coordinate: (1599.945, 567.9858)
Pressure (Unit Weight): 62.4 pcf

Seismic Loads

Horz Seismic Load: O
Vert Seismic Load: O

Critical Slip Surfaces

Number FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 |[Optimized [|1.989 ||(1075.21, 1091.44) ||346.2258 (644, 816) (1308.34, 619.687)
2 ||113 2.051 |/(1075.21, 1091.44) |[511.673 (644, 816) (1287.71, 625.984)
3 |[122 2.076 |[{(1268.06, 1556.75) ||968.586 (644, 816) (1365, 593.023)

4 (117 2.084 ||(1225.34, 1512.93) |[907.565 (644, 816) (1326.7, 611.046)
5 (108 2123 ||(1050.7, 1074.77) |/482.049 (644, 816) (1246.75, 634.388)
6 |97 2132  {/(1243.94, 1588.53) ||1002.84 (604.5, 816) ||(1365, 593.023)

7 1192 2139 [|(1201.51, 1544.8) |(942.107 (604.5, 816) ||(1326.7, 611.046)
8 |/106 2.164 |(|(2165.68, 4775.25) ||4241.596 (644, 816) (1246.75, 634.388)
9 |[111 2.168 ||(2235.14, 5020.93) ||4495.901 (644, 816) (1240.91, 636.336)
10 {101 2179 ||(2053.17, 4503.83) ||3947.892 (644, 816) (1206.6, 647.774)
11 (|83 2.183 ]/(1028.5, 1088.99) |(504.28 (604.5,816) ||(1246.75, 634.388)

Slices of Slip Surface: Optimized
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PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 |/653.30335 |(809.1696 -12977.071 453.97006 |(306.20667 ||O
2 ||671.91 795.50875 [-12152.223 1361.9535 ||918.64924 (|0
3 1/690.51665 |[781.8479 -11326.941 2269.9369 (|1531.0918 ||O
4 |(700.91 774.09025 (-10858.092 2647.6317 (|1785.8501 ||O
5 ||711.48825 ||765.0915 -10312.295 3016.262 2034.4944 (|0
6 |[730.4648 748.9485 -9332.9239 3636.4366 ||2452.8075 ||O
7 |[749.44135 ||732.8055 -8353.1515 4256.6514 ||2871.1476 ||O
8 ||771.34145 ||715.5125 -7306.3557 5122.3714 ||3455.0831 ||O
9 |[796.16515 |(697.06945 ||-6192.0516 5795.6102 (|3909.1885 ||O
10 (|821.62885 (678.75435 ||-5086.3312 6581.5529 (4439.3135 ||O
11 ||847.7326 660.5673 -3989.982 7222.7663 ||4871.8174 |0
12 (|871.97415 |(644.12685 ||-2999.656 7932.5207 (|5350.5528 (|0
13 ||894.35345 |/629.43295 ||-2115.6003 8430.4277 |/5686.3953 ||0
14 (|905.68475 |[622.03525 ||-1670.6112 10069.26 6/91.8014 |0
15 ||916.02985 |/618.32645 ||-1454.3729 10177.243 ||4745.7262 |0
16 (|936.4368 611.01035 |(|-1027.8263 10218.758 ||4765.0851 (|0
17 (]956.84375 [603.69425 |(|-601.27978 10259.812 ||4784.2289 (|0
18 {|/979.0765 596.64435 (|-193.98992 10594.215 ||4940.1638 (|0
19 ||1007.2184 ||588.7092 259.84378 10474.272 ||4763.0662 |0
20 |(1032.8135 ||582.8164 589.99576 10946.4 4829.2705 ||O
21 (|1051.7785 |580.1174 730.52562 10619.088 ||4611.1125 (|0
22 1(1070.7435 ||577.41845 ||871.1077 10291.777 ||4392.9302 (|0
23 |(1092.66 575.9674 929.48388 10432.818 ||4431.4776 |0
24 |(1117.528 575.7642 905.63859 9661.5657 (|4082.9559 ||O
25 |(1135.2905 |[575.6191 879.28389 9111.2018 ||3838.6064 ||O
26 |(1153.4995 |[577.537 700.97287 9107.3514 ||3919.9587 ||O
27 1(1179.2605 ||581.45985 ||373.2126 7837.879 3480.8311 ||O
28 (/1196.4235 ||584.8776 104.66743 7752.8934 (13566.4263 ||O
29 (1210.5195 ||589.6711 -239.84733 6659.344 3105.3031 ||0
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30 ||1230.146 596.3455 -719.52753 5109.4366 ||2382.5694 ||O
31 (|1241.552 600.2244 -998.3236 4239.896 1977.096 0
32 ||1253.5515 |[603.78625 ||-1259.2053 3475.0189 ||1620.4279 ||0
33 ||1267.958 607.9672 -1566.5314 27274142 (|1271.8141 |0
34 (11273.434 609.55635 |(|-1683.3021 2471.2764 (|1152.3751 ||O
35 ||1279.934 611.44265 ||-1821.9096 2431.8254 (|1186.0805 |/600
36 |/1289.958 614.3516 -2029.8148 1987.9412 ||969.58369 /600
37 |(1301.6495 ||617.74455 ||-2265.1418 989.87378 ||482.7937 600
Slices of Slip Surface: 113
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 ||653.66665 |(/801.92515 ||-12494.229 736.77156  (|496.95869 (|0
2 673 775.54255 |[|-10883.537 2199.4513 (|1483.5487 ||O
3 [/692.33335 ||752.3209 -9467.5928 3633.073 2450.5387 ||0
4 ||712.60575 |[730.74515 ||-8151.2326 4885.0882 |[3295.0336 ||0
5 [733.8173 710.57675 ||-6926.8208 5916.6156 {|3990.8076 ||O
6 |[755.02885 ||692.5571 -5835.4115 6860.6706 (4627.5808 (|0
7 ||776.24035 |[676.4042 -4860.2696 7718.9818 (|5206.519 0
8 [/797.4519 661.90625 |(-3988.1168 8493.9961 ||5729.2727 ||0
9 [/818.66345 |/648.89985 |[-3208.6384 9186.6477 |/6196.4721 ||0
10 |[839.87495 ||637.2563 -2513.9806 9798.6815 |/6609.2941 ||0
11 |{861.0865 626.87275 |(|-1897.837 10330.004 ||6967.676 0
12 ||882.09875 ||617.74215 ||-1359.7903 10913.913 ||5089.2414 (|0
13 ||902.91165 |/609.77725 ||-893.73279 11237.592 ||5240.1751 ||0
14 ||923.72455 |/602.8284 -491.0088 11479.969 ||5353.1976 ||O
15 ||944.5375 596.8527 -148.97815 11641.226 ||5428.3929 ||0
16 |/965.8826 591.71025 ||141.09392 11720.171 ||5399.4125 ||O
17 ||987.7598 587.41935 ||376.52741 11705.49 5282.7819 ||0
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18 (|1009.6372 |(|584.1077 550.88389 11593.81 5149.401 0
19 (|1031.5145 [|581.75615 |(665.41707 11383.86 4998.092 0
20 {/1053.3915 ||580.35145 ||720.90642 11074.113 ||4827.7794 ||O
21 (|1075.2685 |579.88575 ||717.81488 10661.871 ||4636.9893 (|0
22 {/1097.146 580.3565 656.33014 10142.91 4423.665 0
23 (/1119.0235 ||581.76635 |/536.30303 9513.8345 (|4186.2917 ||O
24 {/1139.226 583.8751 356.795 8830.7218 ||3951.457 0
25 (|1157.754 586.5581 129.7901 8114.5442 ||3723.352 0
26 (1179.1745 |590.5962 -187.01768 71452875 ||3331.9023 (|0
27 {/1203.488 596.2691 -618.97492 5842.2028 ||2724.2639 ||O
28 |(1227.802 603.2181 -1130.4611 4313.8082 |(2011.5618 ||O
29 (1244.1985 |608.5012 -1521.9946 3222.4254 {|1502.6416 ||O
30 ||1256.198 612.91975 |(|-1833.217 2680.884 1307.5545 ||600
31 (/1267.958 617.4815 -2158.9524 1747.4256 ||852.27642 ||600
32 (|1278.458 621.9219 -2467.7588 971.065 473.62005 ||600
33 ||1286.3365 [|625.35995 |(|-2709.2164 402.64545 |(196.38331 ||600
Slices of Slip Surface: 122
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 (658.5 804.25415 ||-12663.654 768.25901 [|518.19725 ||O
2 |/687.5 781.64755 (-11296.803 2277.8786 [1536.4485 ||O
3 |(714.01275 |[762.4079 -10140.116 3354.5268 ||2262.6569 ||O
4 |[738.03825 ||746.174 -9162.9347 3988.9281 ||2690.566 0
5 |[762.06375 |[730.95825 ||-8248.9652 4572.7033 |(3084.3273 ||O
6 |/786.08925 ||716.7052 -7395.2935 5105.767 3443.8833 ||0
7 |/810.11475 ||703.3665 -6598.4185 5587.6781 ||3768.9364 ||O
8 |(834.14025 |(690.89985 ||-5856.0872 6017.95 4059.1586 ||0
9 |858.16575 |(679.2681 -5165.8491 6395.9388 (4314.1152 ||O
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10 (|882.19125 (/668.4384 -4525.6487 6721.4758 (4533.6927 ||O
11 (|906.21675 |(|658.38165 ||-3933.6837 6994.0734 |[4717.5621 ||O
12 {|930.24225 (649.07215 ||-3388.1254 7212.4293  ||4864.845 0
13 (|954.26775 (640.48715 ||-2887.8809 7376.3207 [4975.3912 ||O
14 ||978.29325 (/632.60645 |(|-2431.5338 7484.6364 ||5048.451 0
15 (|1002.3185 |/625.41215 ||-2018.0027 7536.0915 [|5083.1579 ||O
16 (|1025.8945 (/618.9984 -1652.8953 7510.0396 (|13501.989 0
17 {/1049.021 613.3276 -1333.0492 7430.773 3465.0263 ||0
18 ||1072.147 608.2545 -1050.5263 7296.686 3402.5006 ||0
19 {|1095.273 603.76955 |(-804.68147 7106.1122 (|3313.6345 ||O
20 {/1118.399 599.86445 |[|-595.01559 6857.9733 [13197.9255 ||O
21 {/1141.498 596.5353 -441.46582 6551.9474 [13055.2233 ||O
22 (1164.5705 ||593.7749 -343.57403 6186.3924 (2884.7622 ||O
23 |(1187.643 591.5739 -280.57021 5759.1182 ||2685.5209 ||O
24 |(1210.715 589.9284 -252.22111 5269.2264 ||2457.0806 ||O
25 |(1231.105 588.90605 ||-255.87229 5014.5731 ||3382.3723 ||O
26 (/1251.9585 ||588.36845 |[-287.37679 4895.9873 |(3302.3852 ||O
27 {1267.958 588.16845 |[|-330.55731 4876.6079 |(3289.3136 ||0
28 |(|1273.458 588.17635 ||-349.20605 4886.7514 |(3296.1554 ||0
29 (/1279.958 588.2461 -373.75757 4918.2049 |(3317.3711 ||O
30 (/1289.958 588.4206 -410.8655 4930.6659 |(3325.7762 ||O
31 (|1304.7595 ||588.90535 ||-468.77166 4325.6017 |(2917.6552 ||O
32 1(1324.363 589.8477 -567.23973 3047.9396 [|2055.8612 ||O
33 |{1349.5825 ||591.7208 -730.52517 1293.9864 ||631.11932 (/600
Slices of Slip Surface: 117
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 [/653.66665 |/808.1589 -12907.958 508.09971 |(|342.71758 ||O
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2 673 792.9024 -11984.504 1512.1084 ||1019.93 0

3 (692.33335 ||778.4718 -11112.837 2498.9336  [|1685.552 0
4 |[713.6823 763.48095 (-10206.563 3303.5601 ||2228.27/94 ||O

5 |[737.0469 748.0474 -9278.2215 3902.1198 ||2632.013 0

6 |/760.41155 |/733.61995 |-8412.6889 44408416 |(3001.4561 ||O

7 ||783.7762 720.1436 -7606.573 4946.6654 ||3336.5679 ||O

8 |(807.1408 707.57055 [|-6856.628 5392.017 3636.9614 (|0

9 |/830.5054 695.859 -6160.5773 5785.2472 ||3902.1985 ||O
10 (|853.87005 |(684.97235 ||-5515.5701 6125.8948 (4131.9682 ||O
11 (|877.2347 674.87845 ||-4920.3764 6413.2081 [4325.7635 ||O
12 {/900.5993 665.5489 -4372.4858 6646.8497 (4483.3568 ||O
13 (|923.9639 656.9587 -3871.0928 6825.641 4603.953 0
14 |(947.3285 649.08575 |[|-3414.2617 6948.7081 (4686.9628 (|0
15 |[970.69315 |(641.9106 -3000.9777 7015.0431 [|4731.7063 (|0
16 |[994.05775 |[635.4161 -2630.1512 7023.4757 ||4737.3942 |0
17 (|1017.4225 |(629.58725 ||-2300.8412 6972.6373 |[4703.1032 ||O
18 (|1040.787 624.411 -2012.236 6860.9621 |(462/7.7/74 ||O
19 (]1065.3845 |(|619.6717 -1751.6163 6598.4265 (13076.8968 ||O
20 ||1091.2155 ||615.42875 |(|-1524.8532 6310.4503 [|2942.6113 (|0
21 ||1117.0465 ||611.9462 -1345.5492 5943.662 27715751 |0
22 ||1140.9615 ||609.3666 -1240.6028 5531.8431 ||2579.5408 ||O
23 {/1162.961 607.5815 -1200.1103 5089.302 2373.1805 (|0
24 {11184.9605 (606.33365 ||-1193.091 45845501 ||2137.8108 ||O
25 (1206.96 605.62085 |(|-1219.4784 4014.6352 |(1872.0551 ||O
26 ||1228.9595 ||605.4418 -1279.1731 3377.6133 ||1575.007 0
27 ||1251.9585 ||605.8377 -1377.1515 2833.0605 |(|1321.0778 |0
28 ||1264.7205 ||606.2229 -1447.193 2599.8083 (|1212.3105 |0
29 ||1268.7205 ||606.41095 |(|-1471.4906 2654.2915 (|1790.3422 (|0
30 ||1273.458 606.64555 (|-1501.668 2630.3823 [|1774.2153 ||O
31 {/1279.958 607.0266 -1545.6163 2612.0956 (|17/61.8807 ||O
32 {/1289.958 607.6849 -1612.937 2544.8894 (|11716.5496 ||O

file:///S}/1356/PROJECT S/2006/1356-06-825%20Duke%20Po...bility/SL OPEW/East-West/ewl tstaticltor_slope3tol.html (11 of 19) [3/4/2008 3:08:58 PM]




SLOPE/W

33 (/1296.639 608.1743 -1657.7374 2384.9098 (/1608.642 0
34 (1312.511 609.6763 -1776.6358 1243.7608 ||606.62266 /600
Slices of Slip Surface: 108
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 [653.66665 |/801.9329 -12493.044 739.54861 (|498.83184 ||O
2 ||673 775.65915 (|-10889.715 2206.3569 (1488.2065 ||O
3 1(692.33335 |[752.6964 -9490.261 3641.1656 ||2455.9972 ||O
4 |(712.1838 731.88605 |(|-8222.681 4866.9552 |(3282.8027 ||O
5 ||732.55145 ||712.8788 -7069.2666 5848.9019 (|3945.1341 ||O
6 |752.9191 695.92105 |(-6042.9386 6744.6095 (4549.2966 ||O
7 ||773.2867 680.74625 |(-5127.6102 7556.943 5097.2224 ||0
8 |[793.6543 667.1541 -4310.3019 8287.1575 (|5589.7583 ||O
9 |/814.02195 |(654.9901 -3582.2768 8937.1967 ||6028.2153 ||O
10 (|834.3896 644.1327 -2935.4322 9507.8118 ||6413.1001 ||O
11 |(|854.7572 634.48495 (-2363.9162 9999.7174 ||6744.8946 ||O
12 ||875.1248 625.9686 -1862.8702 10413.438 ||7023.9525 (|0
13 (|895.5025 618.51685 |(-1428.2033 10811.702 ||5041.5793 (|0
14 {/915.8903 612.079 -1056.7267 11022.127 ||5139.7023 ||0
15 (|936.27805 |(|606.6172 -746.13177 11149.336  ||5199.021 0
16 ||956.6658 602.0975 -494.25296 11192965 ||5219.3655 (|0
17 ||977.0536 598.493 -299.40863 11151.303 ||5199.9379 (|0
18 (|997.44125 (|595.78305 ||-160.36087 11022.19 5139.7314 ||0
19 (|1017.829 593.95245 ||-76.141685 10802.519 ||5037.2973 ||0
20 (/1038.217 592.9912 -46.134732 10488.754 ||14890.9865 (|0
21 {/1058.605 592.8941 -70.012681 10076.981 ||4698.9735 (|0
22 {11078.9925 ||593.66055 ||-147.73923 9561.556 4458.6268 ||0
23 (/1099.38 595.29475 ||-279.57816 8935.7468 (|4166.8072 ||O
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24 1(1119.768 597.8056 -466.08209 8190.9722 ||3819.5131 ||O
25 |(1140.7295 |[601.32905 ||-734.62398 7291.0461 (|3399.8706 (|0
26 |(1162.2645 |(605.93865 ||-1091.369 6210.518 2896.0121 (|0
27 |(1183.7995 |(611.59485 ||-1513.3543 4953.0312 ||2309.6364 ||O
28 ||1205.3345 |618.3367 -2003.0458 3494.6878 ||1629.5997 ||0
29 ||1223.7645 |624.93235 ||-2478.1435 2257.2646 (|1522.5442 ||0
30 ||1239.0895 [631.13395 ||-2914.247 800.22726 ||539.7601 0
Slices of Slip Surface: 97
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 ||616.6875 806.228 -12730.116 644.63536 (434.81204 ||O
2 [641.0625 787.28575 (|-11584.8 1914.0489 ||1291.0423 ||O
3 [665.4375 769.50705 ||-10511.537 3155.7396 ||2128.5733 ||O
4 |/689.8125 752.8175 -9506.4535 4368.5785 |(2946.6434 ||O
5 [|714.48125 ||736.9761 -8554.4579 5272.6295 ||3556.4335 ||0
6 |/739.44375 |[721.94955 ||-7653.6512 5850.328 3946.0961 ||0
7 ||764.40625 |707.8869 -6813.1701 6373.4065 (14298.9169 ||O
8 ||789.36875 (|694.74265 ||-6030.0503 6842.0075 (4614.9924 (|0
9 [/814.3312 682.47675 |-5301.64 7255.1426  (|4893.6554 (|0
10 ||839.29365 |(671.0539 -4625.5266 7613.4262 ||5135.3208 (|0
11 ||864.25615 |/660.44295 ||-4000.1513 7915.398 5339.0034 ||O
12 |1889.21865 |(|650.61635 ||-3424.0039 8161.0615 |/5504.7055 ||0
13 |[914.18115 ||641.5496 -2895.0462 8349.6542 |/5631.9129 ||0
14 |{939.14365 ||633.2211 -2412.1275 8479.9418 ||5719.793 0
15 |/964.10615 |(625.6117 -1974.1144 8551.7134 ||5768.2035 ||O
16 |{989.3687 618.62975 ||-1575.3889 8555.3651 ||3989.4322 ||0
17 |{1014.931 612.27675 ||-1216.5866 8481.5252 ||3955.0001 ||O
18 |{1040.4935 ||606.63025 ||-901.85853 8342.4979 ||3890.1706 ||O
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19 (/1066.056 601.6781 -630.48843 8137.4085 |[|3794.5359 ||O
20 {/1091.618 597.4099 -401.72832 7864.8275 (13667.4293 ||O
21 (|1117.1805 |/593.8168 -215.11581 7523.5236 [|13508.2767 ||O
22 {/1144.023 590.77985 ||-88.627986 7089.5312 [|3305.9027 ||O
23 (|1172.1455 ||588.36235 ||-28.390298 6548.8245 ||13053.767 0
24 {11200.2685 ||586.73995 ||-17.756154 5917.5339 |[|2759.3914 ||O
25 (1227.1445 ||585.9122 -53.722311 5512.2813 ||3718.0807 ||O
26 (1251.9585 ||585.79345 ||-126.86276 5261.9211 ||3549.2106 ||O
27 {1267.958 585.98525 ||-194.3361 5192.5016 ||3502.3865 ||O
28 |(|1273.458 586.12525 ||-221.21477 5185.9239 (|3497.9498 ||O
29 (/1279.958 586.3491 -255.40909 5197.1258 |(|3505.5056 ||O
30 {/1289.958 586.75845 (|-307.17392 5178.5713 (|3492.9904 ||O
31 (/1305.04 587.60355 (|-388.02926 45054102 |(3038.9375 ||O
32 ||1325.2045 ||589.0387 -518.39671 3120.1175 ||2104.5458 ||O
33 |/1350.1435 |(591.4408 -714.94234 1299.1042 ||633.61544 /600
Slices of Slip Surface: 92
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 (616.6875 806.348 -12737.268 638.11764 [430.41578 ||O
2 |/641.0625 787.6744 -11608.491 1893.6751 ||1277.3 0
3 |/665.4375 770.2181 -10555.777 3120.2152 ||2104.6117 ||O
4 1(689.8125 753.8983 -0573.6447 4316.1483 |(2911.2788 ||O
5 |(713.9162 738.8044 -8668.0809 5187.2065 ||3498.815 0
6 ||737.74855 |724.8558 -7833.0917 5717.0467 ||3856.1967 ||O
7 |/761.5809 711.82255 [|-7054.8969 6194.1364 (4177.9977 ||O
8 (78541325 |(699.6623 -6331.6036 6618.4456 (4464.1979 ||O
9 |/809.2456 688.3378 -5659.9678 6989.4136 ||4714.419 0
10 (|833.07795 ||677.8162 -5038.6452 7306.5762 (4928.3478 ||O
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SLOPE/W

11 |(|856.9103 668.06865 (-4465.7972 7569.5184 (|5105.7046 (|0
12 (|880.74265 |[659.06955 |(|-3939.2737 7777.3947 ||5245.9189 (|0
13 (|904.575 650.79625 (-3458.1717 7929.6722 (5348.6315 ||O
14 (]928.40735 |(|643.2288 -3021.1011 8024.8939 (|5412.8593 ||O
15 |(|952.2397 636.3495 -2626.9374 8062.6529 ||5438.328 0
16 (|976.07205 |(|630.1428 -2274.7661 8041.9583 (|5424.3694 ||O
17 {]999.9046 624.59515 |[|-1963.6614 7960.8005 (|5369.6278 ||O
18 ||1023.635 619.71285 [|-1694.0185 7753.3942 (|13615.467/1 ||O
19 (|1047.263 615.48035 |(-1464.6708 7531.6861 [13512.0829 ||O
20 {/1070.891 611.8654 -1273.8408 7248.3145 [|13379.9446 ||O
21 {/1094.5195 |608.8608 -1121.0646 6901.6409 (|3218.288 0
22 (/1118.148 606.46075 |(-1006.0311 6489.3539 [13026.0354 ||O
23 (/1140.9615 |604.70275 |-949.76213 6027.9821 (2810.8942 ||O
24 {/1162.961 603.54385 [|-948.29865 5522.2046 ||2575.0463 ||O
25 (/1184.9605 |602.9001 -978.98774 4954.7023 ||2310.4156 ||O
26 (1206.96 602.77045 ||-1041.758 4323.53 2016.0951 (|0
27 (1228.9595 |603.1548 -1136.6109 3626.3323 {|1690.9865 ||O
28 (11250.5985 |(604.03065 ||-1261.1874 3048.644 1421.606 0
29 (/1262.598 604.6742 -1343.7019 2922.946 1971.552 0
30 (/1267.958 605.0454 -1383.7007 2854.436 1925.3414 |0
31 (|1273.458 605.4431 -1426.6351 2805.3756  (|1892.2498 ||O
32 (/1279.958 605.9758 -1480.0642 2766.5002 (|1866.028 0
33 (/1289.958 606.8651 -1561.8109 2667.6331 [|1799.3412 ||O
34 (11297.1605 |/607.5614 -1620.4637 2446.7286 (/1650.3393 ||O
35 ||1313.0325 |/609.416 -1762.1742 1248.3293 ||608.85089 ||600
Slices of Slip Surface: 106
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) Normal Strength Strength

(psf)

Stress (psf)

(psf)

(psf)
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1 ||653.66665 |(|812.3118 -13173.213 294.17066 (|198.42062 (|0

2 673 804.98925 ||-12744.383 878.25515 ||592.39058 ||O

3 (/692.33335 ||797.77415 ||-12322.769 1456.702 982.55791 |0
4 |(712.18955 ||790.47665 ||-11896.245 1772.8198 ||1195.7821 ||0

S |[732.5687 783.10205 [-11466.118 1824.0396 ||1230.3303 (|0

6 ||752.94785 ||775.8449 -11043.251 1866.0818 ||1258.6881 (|0

7 ||773.32695 |[|768.7045 -10627.736 1898.8462 (|1280.788 0

8 |[793.7061 761.68025 (|-10219.196 1922.3733 ||1296.6572 ||0

9 |/814.08525 |754.7716 -9818.1806 1936.6593  (|1306.2932 (|0
10 |(834.46435 |[747.97795 ||-9423.8398 1941.6083 (|1309.6313 (|0
11 (|854.8435 741.2987 -9037.1946 1937.2217 ||1306.6725 ||0
12 (|875.22265 |734.73325 ||-8657.3874 1923.5003 ||1297.4173 ||0
13 (|895.60175 |[|728.2811 -8284.4941 1900.4007 ||1281.8364 (|0
14 {/915.9809 721.9417 -7919.0576 1867.881 1259.9016 ||0
15 |(936.36005 |[715.71445 ||-7560.2098 1825.947 1231.6168 ||0
16 |[956.73915 |[709.5989 -7208.4937 17745142 ||1196.925 0
17 ||977.1183 703.59455 (-6863.9753 1713.6386 ||1155.8639 (|0
18 (|997.49745 |(|697.7009 -6526.2543 1643.2387 ||1108.3785 (|0
19 (|]1017.8765 |(691.91745 ||-6194.9164 1563.3259 ||1054.4767 ||0
20 ||1038.2555 ||686.2437 -5870.972 1473.7743  ||994.07334 (|0
21 ||1058.6345 ||680.6793 -5553.5371 1374.6473 ||927.2113 0
22 ||1079.014 675.22375 ||-5243.1416 1265.8672 ||853.83822 (|0
23 |(1099.3935 |(669.8766 -4939.3692 11474535 ||773.96714 |0
24 (1119.7725 |664.63745 ||-4642.5134 1019.2843 ||687.51596 (|0
25 (/1139.6945 |/659.6186 -4375.7066 884.61255 ||596.6787 0
26 (1159.1595 ||654.81495 |(-4138.6669 744.00982 (|501.84096 ||O
27 ||1178.6245 ||650.10875 |[|-3907.665 594.41875 ||400.94051 ||O
28 ||1198.0895 ||645.4997 -3682.74 435.88043 ||294.00506 ||O
29 ||1217.5545 ||640.9874 -3463.8835 268.31765 (|180.98254 (|0
30 ||1237.0195 ||636.57155 ||-3251.032 91.708628 |/61.85825 0
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Slices of Slip Surface: 111

PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 |/653.66665 |(812.3675 -13176.593 290.45736 (|195.91596 (|0
2 ||673 805.15305 ||-12754.905 867.35102 ||585.03565 ||O
3 ||692.33335 [|798.03945 ||-12339.177 1438.8419 ||970.51114 (|0
4 ||711.7264 791.00485 (-11928.824 1746.5202 ||1178.0428 ||O
5 |(731.1792 784.0493 -11523.091 1788.4384 ||1206.317 0
6 |[750.632 777.1943 -11123.948 1822.4351 ||1229.248 0
7 ||770.0848 770.4394 -10730.98 1848.4696 ||1246.8085 (|0
8 |/789.5376 763.7841 -10344.255 1866.5026 ||1258.9719 (|0
9 ||808.99045 |[|757.22795 ||-9963.8361 1876.5923 ||1265.7775 |0
10 (|828.4433 750.7705 -9589.3006 1878.6534 ||1267.167/7 |0
11 ||847.8961 744.4113 -9221.1957 1872.7467 ||1263.1836 ||O
12 ||867.3489 738.14985 (|-8859.1001 1858.7412 ||1253.7367 ||O
13 (|886.8017 731.9858 -8503.0694 1836.7003 ||1238.87 0
14 {|906.2545 725.9187 -8153.1628 1806.5429 ||1218.5285 (|0
15 {|925.7073 719.9481 -7808.9385 1768.3343 ||1192.7566 |0
16 {|945.1601 714.0737 -7470.9516 17219975 ||1161.502 0
17 {|964.6129 708.29505 (|-7139.2504 1667.5017 ||1124.7441 |0
18 (/984.0657 702.6117 -6812.902 1604.8191 ||1082.4642 |0
19 (|1003.5186 |[697.02335 ||-6492.9415 1533.9716 ||1034.6769 (|0
20 (10229715 |{/691.52965 ||-6178.4345 1454.885 981.33229 ||0
21 |(1042.4245 |(686.1302 -5870.4137 1367.5824 ||922.44596 ||O
22 1/1061.877 680.82465 ||-5567.4408 1271.9907 ||857.96859 ||O
23 |(1081.3295 |[675.61265 ||-5271.0525 1168.1376  ||787.91875 (|0
24 {1100.7825 |/670.4939 -4980.2942 1055.9995 ||712.28063 (|0
25 (/1120.2355 ||665.46805 |[-4695.1102 935.5061 631.00684 (|0
26 (1139.2075 ||660.65445 ||-4438.8884 809.91238 ||546.2928 0
27 {11157.6985 |656.0484 -4211.037 679.82279 (458.54626 ||O
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28 (1176.1895 |651.5255 -3988.3467 942.14059 ||365.67/845 ||0
29 (/1194.6805 ||647.08545 ||-3770.8521 396.82519 (|267.66197 ||O
30 (|1213.1715 |642.728 -3558.4732 243.85671 (|164.48343 ||O
31 ||1231.6625 |(638.4529 -3351.2971 83.2117/8 56.127054 ||0
Slices of Slip Surface: 101
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 [/653.66665 |/812.3352 -13174.632 292.83085 [|197.5169 0
2 ||673 805.06335 ||-12748.934 873.93296 ||589.47523 ||0
3 |(692.33335 |[797.90665 ||-12330.789 1448.8532 ||977.26379 ||0
4 |(711.3035 790.9946 -11927.224 1758.2015 ||1185.9219 (|0
5 |[729.91055 |[784.3224 -11538.52 1800.4 1214.3851 ||0
6 |748.5176 777.75505 [-11156.148 1834.3175 ||1237.2627 |0
7 ||767.1246 77129195 (-10780.187 1859.9074 ||1254.5234 ||0
8 |[785.73165 |[764.93265 ||-10410.707 1877.2255 ||1266.2046 |0
9 |/804.3387 758.6766 -10047.282 1886.2297 ||1272.278 0
10 (|822.9457 752.5233 -9691.0032 1886.8782 ||1272.7154 ||0
11 ||841.55275 ||746.4722 -9340.4022 1879.1799 ||1267.5228 ||0
12 (|860.1598 740.5228 -8996.5799 1863.0979 ||1256.6754 ||0
13 |(|878.7668 734.6747 -8659.0882 1838.5939 ||1240.1472 ||0
14 (|1897.37385 |[|728.927/35 ||-8327.4751 1805.6309 ||1217.9134 (|0
15 (|915.9809 723.2803 -8002.8368 1764.2267 ||1189.9859 (|0
16 (|934.58795 |[717.73315 ||-7683.6845 17143461 ||1156.341 0
17 (|953.195 712.28545 ||-7371.1164 1655.9592 ||1116.9586 (|0
18 ||971.802 706.9367 -7064.6685 1589.0335 ||1071.8167 (|0
19 (|990.40905 [/701.68655 ||-6764.4017 1513.5925 ||1020.931 0
20 (/1009.0163 |696.5346 -6470.3651 1429.5547 ||1964.24682 ||0
21 (|1027.6235 |/691.4804 -6182.0979 1336.8423 ||901.71154 ||O
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22 ||1046.2305 |(686.5236 -5900.168 1235.5848 (|833.41244 (|0
23 ||1064.8375 ||681.6638 -5624.6276 1125.6019 ||759.2281 0
24 |1083.4445 ||676.90065 |(|-5354.4831 1006.9221 ||679.17751 |0
25 (11102.0515 ||672.23375 ||-5090.5629 879.52326 (|593.24593 ||O
26 (/1120.6585 |667.6628 -4832.651 743.38435 [|501.41907 ||O
27 {11139.5415 |/663.1225 -4593.8088 596.23189 (|402.16349 ||O
28 ||1158.7005 ||658.61535 |(|-4374.2946 437.62773 ||295.18363 ||O
29 ||1177.8595 ||654.20885 |(|-4161.0173 269.64976 (|181.88106 (|0
30 ||1197.0185 ||649.9026 -3954.0144 92.249465 ||62.22305 0
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Directory: S:\1356\PROJECT S\2006\1356-06-825 Duke Power - Allen Steam Station Ash Landfill\Calculations
\Slope Stability\SL OPEW\North-South\

SLOPE/W

Kind: SLOPE/W

Method: Spencer

Convergence
Minimum Slice Thickness: 0.1
Ignore seismic load in strength: No

Number of Slices: 30

Optimization Tolerance: 0.01

Direction of movement: Right to Left

Allow Passive Mode: 0

Slip Surface Option: Entry and Exit

PhreaticCorrection: No

FOS Distribution Calculation: Constant

Optimize Critical Slip Surface Location: Yes

Cap Suction: No

Rapid Drawdown: No

IncludeAirFlow: No

PWP Conditions Source: Piezometric Line

Consol SatOnly: No

MovingBoundary: No

NumCritia SlipSurfaces: 10

Optimize Critical Slip Surface
Optimization Maximum Iterations. 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 10
Ending Optimization Points. 16
Complete Passes per Insertion: 1
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Materials

Material 1: RAB Ash

Model: Mohr-Coulomb
Weight: 90 pcf
Cohesion: O psf

Phi: 25 °

Phi-B: 0 °

Material 2: Ash Fill

Model: Mohr-Coulomb
Weight: 90 pcf
Cohesion: 0 psf

Phi: 34 °

Phi-B: 0°

Material 3: Dike Il

Model: Mohr-Coulomb
Weight: 115 pcf
Cohesion: 0 psf

Phi: 34 °

Phi-B: 0°

Material 4: Dike |

Model: Mohr-Coulomb
Weight: 120 pcf
Cohesion: 600 psf

Phi: 26 °

Phi-B: 0°

Material 7: Saprolite

Model: Mohr-Coulomb
Weight: 110 pcf
Cohesion: 70 psf

Phi: 32 °

Phi-B: 0°

Material 8: PWR

Model: Mohr-Coulomb
Weight: 120 pcf
Cohesion: 500 psf

Phi: 45°
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Phi-B: 0 °

Material 9: Dike Il

Model: Mohr-Coulomb

Weight: 120 pcf

Cohesion: O psf

Phi: 34 °

Phi-B: 0°

Regions
Material Points
Region 1 |[RAB Ash |[{1,2,3,4,5
Region 2 ||Dikell 12,13,14,15,16,17,18,19
Region 3 ||Dikel 19,18,17,20,21
Region 4 ||Dikelll 3,12,13,14,15,7,8,9,10,11,6,33,2
Region 5 ||Saprolite 5,4,3,12,19,21,20,22,23,24,35,37,25,26,27,28,29,30
Region 6 ||PWR 32,30,29,28,27,26,25,37,38
Region 7 |[RAB Ash  ||36,35,24,23,22,20,17,16,15,7,40,34,39
Region 8 ||Ash Fill 40,41,42,36,39,34
Points
X Y

Point1 ||O 640
Point 2 ||630 640
Point 3 ||500 575
Point4 ||350 587
Point5 ||0 587
Point 6 |/655 645
Point 7 ||755 620
Point 8 ||740 625
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Point 9 ||715 625

Point 10 ||700 630

Point 11 |/685 630

Point 12 (/540 575

Point 13 ||640 625

Point 14 |[|655 625

Point 15 |/665 620

Point 16 ||685 610

Point 17 |[|655 610

Point 18 (/640 610

Point 19 |(|570 575

Point 20 ||716 585.75

Point 21 (/650 575

Point 22 (/730 588

Point 23 (/950 578

Point 24 (/1400 564

Point 25 (/1400 550

Point 26 (/950 548

Point 27 (/740 537

Point 28 ||650 555

Point 29 (/350 566

Point 30 ||0 566
Point 31 (/1400 530
Point 32 ||0 530

Point 33 ||640 645

Point 34 ||1497 |/620

Point 35 (/2400 564

Point 36 |/2400 620

Point 37 (/2400 550

Point 38 (/2400 530

Point 39 ||1985 620
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Point 40 (/855 620
Point 41 |(|1443 816
Point 42 (/2400 816

Tension Crack

Tension Crack Option: (none)

Slip Surface Entry and Exit

L eft-Zone Increment: 4

Left Projection: Range

Left-Zone Left Coordinate: (756, 620)

L eft-Zone Right Coordinate: (879.99999, 628.33333)
Right-Zone Increment: 4

Right Projection: Range

Right-Zone Left Coordinate: (1434, 813)

Right-Zone Right Coordinate: (1734, 816)

Radius Increments: 4

Slip Surface Limits

Left Coordinate: (0, 640)
Right Coordinate: (2400, 816)

Piezometric Lines

Piezometric Line 1

Coordinates
Coordinate: (0, 640)
Coordinate: (630, 640)
Coordinate: (650, 620)
Coordinate: (730, 619)
Coordinate: (950, 607)
Coordinate: (2400, 607)

Adjust Piez Line By: O ft
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Bound by Surface Layer: Yes

Materials Considered
Material: RAB Ash
Material: Ash Fill
Materia: Dikell
Materia: Dikel
Material: Fill
Materia: Alluvium
Material: Saprolite
Materia: PWR
Materia: Dikelll

Seismic Loads

Horz Seismic Load: O
Vert Seismic Load: O

Critical Slip Surfaces

Number FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 |[Optimized ||1.724 ||(1012.65, 1078.96)|/351.5798 (1451.06, 816) ||(761.094, 620)
2 |53 1.807 ||(1012.65, 1078.96) ||498.264 (1434, 813) (818.676, 620)
3 |28 1.855 |(999.138, 1090.19) [|515.695 (1434, 813) (787.338, 620)
4 |78 1.872 ||(1025.92, 1067.77) ||481.081 (1434, 813) (850.014, 620)
5 |3 1906 ||(985.413, 1101.48)(/533.337 (1434, 813) (756, 620)

6 |[83 1.960 |/(1066.18, 1098.19)(/524.778 (1508.64, 816) ||(850.014, 620)
7 {1103 2.001 [/(1045.53, 1055.07)|{457.718 (1434, 813) (880, 628.333)
8 |/108 2.004 |({(1085.86, 1085.48) ||501.356 (1508.64, 816)  |/(880, 628.333)
9 |58 2.008 ||(1052.45, 1109.47)|(542.432 (1508.64, 816) ||(818.676, 620)
10 (|33 2.019 /(1038.53, 1120.8) |(560.263 (1508.64, 816) ||(787.338, 620)
11 |8 2.020 ||(1024.46, 1132.15) |(578.249 (1508.64, 816) ||(756, 620)

Slices of Slip Surface: Optimized
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SLOPE/W

PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 ||764.85765 |(618.4467 -84.116423 200.34152 (|93.420785 ||0
2 ||784.76 610.2332 360.67792 1163.0245 ||374.14034 ||0
3 (814.4239 599.34965 ||938.8182 2269.3253 [620.42563 ||O
4 |(841.47465 |(590.90295 ||1373.8398 3186.7241 ||845.3618 0
5 |/862.8965 584.21395 ||1718.347 4227.8711 |(1170.2103 ||O
6 |(882.03365 ||581.2008 1841.2153 4611.7018 |(1291.8991 ||O
7 1(904.51495 ||580.1058 1832.996 5473.6191 ||1697.6505 ||O
8 1/932.8778 578.9352 1809.521 6498.9488 |(|2186.7161 (|0
9 1/961.5211 577.89285 {|/1816.2909 75524462 ||2674.8132 ||O
10 (|984.5633 577.05435 [|1868.5951 8395.1247 ||3043.3707 ||O
11 (]1009.2922 (|577.0824 1866.8732 8872.7744 {13266.9054 ||O
12 ||1035.7075 ||577.977 1811.0282 9631.7521 ||3646.8634 ||O
13 (|1060.0915 |(580.548 1650.5926 9391.7121  ||3609.7433 ||O
14 (]1082.4445 (|584.7954 1385.5731 9678.2672 ||3866.9468 ||O
15 (|1104.7975 |(|589.0428 1120.5096 9964.8223 ||4124.1/07 ||O
16 ||1126.91 505.12485 ||741.02097 9267.8135 |(|3976.1087 ||O
17 (|1148.7825 |(|603.0416 247.00412 9208.0572 ||4178.6077 ||O
18 {/1168.698 610.25 -202.80233 9157.3116 ||4270.1245 ||O
19 |(|1186.656 616.75 -608.37557 9116.4705 ||4251.08 0
20 |(1195.8005 |(620.0599 -814.93161 9015.781 6081.2211 (|0
21 (1206.9745 |627.8919 -1303.6554 7219.3607 (4869.5203 (|0
22 (11228.9915 ||643.43605 |[-2273.5958 6678.0107 (4504.3751 ||O
23 |(1254.894 661.9009 -3425.7203 5994.3288 (|4043.2258 ||O
24 1(1282.145 681.77185 ||-4665.9011 5223.3146 ||3523.1702 ||O
25 (/1306.8585 ||700.1282 -5811.2623 4567.8016  |(3081.0211 ||O
26 (1331.572 718.4846 -6956.6234 3911.9638 ||2638.6529 ||O
27 {1354.57 736.176 -8060.5305 3174.6434 ||2141.324 0
28 (|1375.942 753.60305 (|-9147.8549 2489.0925 (|1678.9141 (|0
29 |(1397.404 771.43075 ||-10260.379 1825.6284 ||1231.4019 (|0
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SLOPE/W

30 (1416.8515 ||787.5849 -11268.509 1224.4581 ||825.90742

31 ||1434.284 802.0655 -12172.214 685.54474  (462.40577

32 (1447.0295 ||812.6529 -12832.518 208.05593  (|140.33549

Slices of Slip Surface: 53
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)

1 |[827.09125 |616.62255 ||-176.56488 44441724 |207.23516 ||O
2 |/845.25315 |(609.7676 190.94381 1237.4654 ||488.00105 (|0
3 1/864.5 603.33095 [|526.43665 2278.2442 (816.88126 ||O
4 1/883.5 597.8217 805.33092 3537.936 1274.2347 ||0
5 1(902.5 593.1177 1034.0053 4651.9971 |(1687.0973 ||O
6 |921.5 589.1957 1213.9192 5634.9819 |[|2061.5754 ||O
7 {/940.5 586.03705 [|1346.2538 6498.2404 (2402.4108 ||O
8 1(960.1098 583.5742 1468.295 7269.4297 [|2705.1135 ||O
9 1(980.32945 |[581.84455 ||1576.1651 7948.1873 [|2971.3227 ||O
10 (|1000.5492 (|580.9415 1632.4714 8519.8003 |(|3211.6142 ||O
11 {|1020.769 580.8606 1637.4831 8990.433 3428.7368 ||0
12 (]1040.9885 (/581.6014 1591.304 9364.6486 ||3624.7/01 ||O
13 (|1061.208 583.1675 1493.6172 9645.7341 ||3801.3946 ||O
14 ||1081.428 585.5669 1344.0064 9837.1078 (|3960.3982 ||O
15 (|1101.6475 |(|588.8118 1141.6574 9939.8103 (|4102.6461 ||O
16 ||1121.867 592.91915 |(|885.53475 9955.9332 (|4229.5962 ||O
17 (|1142.0865 |[|597.91115 (|574.25047 0886.1814 ||4342.2247 ||0
18 |(|1162.306 603.8157 206.07543 9730.9072 ||4441.502 0
19 (|1180.969 610.0702 -186.08751 9513.4501 ||4436.1946 ||O
20 (/1198.0745 |616.5702 -591.45689 9257.8928 (|4317.0263 ||O
21 (/1216.962 624.6479 -1092.4162 8778.683 5921.2965 ||0
22 (|1237.6325 ||634.5277 -1708.2888 8290.4725 (|5591.9943 ||O
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23 ||1258.303 645.6184 -2399.6381 7728.0618 |(5212.6435 ||O
24 ||1278.973 658.01605 |(|-3172.3049 7092.1261 (|4783.6995 ||O
25 |(1299.643 671.84055 ||-4033.9751 6382.8769 (|4305.3049 (|0
26 |(1320.3135 |(687.2437 -4993.3826 5600.1513 ||3777.3497 ||O
27 1(1340.984 704.4214 -6063.2603 4743.2308 |(3199.3496 ||O
28 |(1361.654 723.6329 -7259.4455 3811.9336 ||2571.1817 ||O
29 ||1382.324 745.23265 |(|-8603.3934 2807.2935 [|1893.5433 ||0
30 ||1402.9945 |[769.72725 ||-10126.191 1731.13 1167.6619 ||0
31 ||1423.665 797.8867 -11874.157 590.14487 ||398.05774 ||0
Slices of Slip Surface: 28
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)

1 ||792.7373 617.64175 |(-126.48721 311.77549 ||145.3833 0
2 ||807.61375 ||611.4917 211.13712 1039.1549 ||386.11104 (|0
3 |(826.56825 |(604.33375 ||592.96436 1799.623 562.67416 |0
4 1(845.52275 |[598.00965 ||922.82606 2437.0665 |(|706.10193 (|0
5 [1864.7271 592.4251 1206.0694 3344.7895 ||997.30154 ||0
6 |/884.1813 587.5738 1442.3949 4498.4462 |(1425.0601 ||O
7 /1903.6355 583.51565 ||1629.2579 5519.7578 ||1814.1699 ||0
8 [/923.0897 580.23165 ||1767.8749 6420.2708 (2169.4478 ||O
9 (/941.4084 577.81305 ||1855.0516 7419.2813 (|3476.9166 ||70
10 ||960.11985 |576.077 1935.8408 8099.8306 ||3851.6883 ||70
11 ||980.35955 ||574.94015 ||2006.7225 8708.7164 ||4187.8706 ||70
12 |{1000.5992 ||574.6 2027.957 9196.1587 ||4479.1895 ||70
13 |{1020.839 575.055 1999.5627 9568.1263 ||4729.3634 ||70
14 ||1041.556 576.3561 1919.0369 9706.6197 ||3631.4095

15 |/1062.75 578.54845 ||1782.3342 9052.6805 {|3809.8951

16 ||1083.9445 |/581.63315 |{1589.9601 10104.898 ||3970.5805
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17 (]1105.139 585.6266 1340.9448 10164.087 ||4114.2989 (|0
18 (|1126.3335 [|590.55065 (/1033.9247 10132.132  ||4242.564 0
19 ||1147.528 596.43315 |(|667.11879 10008.815 ||4356.1045 (|0
20 |/1168.722 603.30895 ||238.3877 9794.1853 (|4455.9416 ||O
21 (|1195.1285 |(613.5 -386.47877 9405.3403 ||4385.7822 ||0
22 {1222.091 625.34935 [|-1134.7295 8727.8177 |/5886.9874 |0
23 (|1244.3975 ||636.73095 |[-1844.1523 8164.0764 ||5506.7391 ||O
24 (/1266.704 649.5353 -2642.1722 7516.7689 [5070.1246 ||O
25 1/1289.01 663.89115 |(|-3536.6906 6786.0304 [4577.2353 ||O
26 |(1311.316 679.9622 -4537.7317 5971 4027.4904 ||O
27 (/1333.622 697.9605 -5658.6855 5071.7048 ||3420.9081 ||O
28 (/1355.928 718.16785 (-6916.9193 4087.197 2756.8492 (|0
29 (|1378.2345 ||740.9714 -8335.6945 3018.0753 ||2035.7175 ||O
30 |(1400.541 766.92755  (-9949.0669 1866.058 1258.672 0
31 |(1422.847 796.88825 (|-11808.334 637.80157 [430.20259 ||O
Slices of Slip Surface: 78
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 |/852.5071 619.03665 |(-418.75462 122.26632 ||57.013723 ||0
2 |/864.786 614.5938 -176.38867 1080.6291 ||503.90563 (|0
3 /884.0005 608.2027 156.19894 2532.2478 ||1107.9698 (|0
4 1(902.8575 602.79575 ||429.18233 3753.878 1550.331 0
5 |(921.7145 598.2081 651.08353 4830.8151 |(1949.0408 ||O
6 |/940.5715 594.41585 |(|823.38716 57774872 (|2310.1348 ||O
7 1(959.7378 591.3632 982.05191 6613.6322 ||2626.049 0
8 1(979.21335 |[589.06045 ||1125.6877 7344.6411 [|2899.9456 ||O
9 1(998.68905 |[587.55825 ||1219.3353 7968.4563 [|13147.1668 ||O
10 (|1018.1645 [|586.84915 |[/1263.5393 8492.0437 ||3370.7069 ||O
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11 (|1037.64 586.9296 1258.5544 8920.2353 ||3572.7005 ||O
12 ||1057.1155 ||587.79995 |{1204.2736 9256.5884 (|3754.8561 ||O
13 (|1076.591 589.4646 1100.4856 9505.3074 {|3919.2328 ||O
14 (]1096.0665 [|591.93185 (946.59432 9668.1028 ||4066.9062 ||O
15 (|1115.542 595.2143 741.92374 9746.7028 ||4198.9974 ||O
16 (|1135.018 599.32915 (|485.31795 9742.8622 |(4316.8638 ||O
17 (]1154.4935 [604.29855 |[|175.44511 9656.8525 (|4421.2529 ||O
18 ||1173.628 610.03245 (|-182.58154 9492.6198 (|4426.4813 ||O
19 (|1192.4225 (/616.53245 |(|-587.88619 9261.5285 |(|4318.7217 ||O
20 (|1211.494 624.046 -1055.9259 8853.338 5971.6519 (|0
21 (/1230.842 632.64815 |(|-1592.256 8437.2364 ||5690.9878 ||0
22 {11250.1905 |642.3038 -2194.1825 7953.3688 (|5364.615 0
23 {/1269.539 653.0868 -2866.369 7402.5291 [4993.0689 ||O
24 (/1288.8875 |665.088 -3614.3504 6783.8032 ||4575.733 0
25 {/1308.236 678.4205 -4445.2347 6098.2345 (4113.3111 ||O
26 |(1327.584 693.22715 ||-5367.758 5344.0122 ||3604.5818 ||O
27 (1346.9325 ||709.6919 -6393.2321 4522.014 3050.137 0
28 (/1366.281 728.05755 [|-7536.6877 3631.0079 ||2449.1457 ||O
29 (/1385.629 748.6552 -8818.6718 2671.8706 (/1802.1995 ||O
30 |(1404.9775 |[771.9568 -10267.33 1646.5687 ||1110.6246 (|0
31 |(1424.326 798.67675 (|-11925.93 561.05521 ||378.43652 ||O
Slices of Slip Surface: 3
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 |[758.9167 618.6318 -74.776494 180.96219 ||84.384054 (|0
2 ||773.4792 612.21895 (|285.42019 944.32307 ||307.25146 ||O
3 |[796.77085 |(602.7691 795.23653 1959.4419 ||542.87789 ||0
4 1(820.0625 594.56515 ||1227.429 2788.3054 [|727.84861 ||O
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S5 |(843.35415 |[587.5473 1585.7056 3455.226 871.77171

6 |/860.12125 |583.0904 1799.5508 4036.67/62 |(1043.1887

7 ||875.8372 579.628 1967.4474 5133.7163 ||1978.5044 ||70

8 |(897.0266 575.6226 2145.0993 6281.631 2584.7919 (|70

9 |[|918.21595 ||572.49595 ||2267.9576 7261.8085 (|3120.5044 (|70
10 (/939.4053 570.2326 2336.9906 8087.883 3593.5564 ||70
11 (|961.6701 568.7949 2391.9689 8802.3806 ||4005.6698 |70
12 ||985.01035 ||568.2659 2424.9746 9396.3268 ||4356.1843 |70
13 (|1008.3508 |(|568.7596 2394.1821 9842.1827 ||4654.0273 ||70
14 ||1031.691 570.27885 {|2299.4795 10147.876  ||4904.2221 ||70
15 (|1055.031 572.83245 ||2140.2356 10319.122  ||5110.7354 ||70
16 (|1078.558 576.4729 1913.5158 10332.545 (|3925.858 0
17 |{1102.2715 |[581.2399 1616.2648 10382.751 ||4087.8797 (|0
18 |(|1125.985 587.1439 1248.1707 10321.904 ||4231.1514 |0
19 (]1149.699 594.22465 ||806.74244 10150.57 4357.0982 ||O
20 (11734125 |602.5324 288.81487 9867.5917 ||4466.657 0
21 ||1200.047 613.5 -388.93493 9426.7174 ||4395.7505 ||O
22 ||1225.784 625.53465 |[|-1146.6707 8710.5921 ||5875.3686 ||O
23 ||1247.7015 ||637.26115 |(-1877.6314 8132.2191 ||5485.251 0
24 {/1269.619 650.35705 [-2693.8686 7474.8195 [5041.8294 ||O
25 (11291.5365 ||664.94615 ||-3603.0322 67/37.5231 |(4544.5167 ||O
26 (1313.454 681.1846 -4614.7699 5920.5858 (|3993.4856 ||O
27 ||1335.3715 ||699.27325 |[|-5741.606 5023.0019 ||3388.0575 ||O
28 ||1357.289 719.47685 (|-6999.4783 4043.8307 ||2727.5982 ||O
29 ||1379.2065 ||742.15535 |(|-8410.6273 2983.6772 [|2012.5157 |0
30 (/1401.124 767.8193 -10006.362 1843.9129 (|]1243.7349 (|0
31 (1423.0415 ||797.23655 |-11833.027 630.2789 425.12849 ||0

Slices of Slip Surface: 83
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PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)

1 ]/852.5071 618.88865 ||-409.53943 142.46499 |/66.432514 (|0
2 |/862.63715 |(614.563 -170.1476 1007.0797 ||469.60899 (|0
3 |/880.24 607.57165 |(208.98952 2501.269 1068.9075 (|0
4 1(900.1714 600.47055 [|583.94286 3975.3802 (|1581.4532 ||O
5 1/920.10285 ||594.2576 903.5654 5286.378 2043.7391 |0
6 1(940.0343 588.9002 1169.8031 6451.8862 |(|2463.0758 ||O
7 11960.66895 ||584.24135 ||1427.3405 75144931 (|2838.4858 (|0
8 1/982.0069 580.3168 1672.0538 8474.7487 ||3172.1488 ||O
9 1(1003.3449 |[577.29555 ||1860.4588 9309.5055 (|3473.5475 ||O
10 ||1025.977 575.08895 [|1999.8558 10361.582 ||5224.9867 ||70
11 (|1049.9035 |[573.798 2080.311 11013.706  ||5582.2049 (|70
12 ||1073.8305 ||573.60095 |{2092.6256 11506.746  ||5882.5951 ||70
13 (|1096.114 574.365 2042.7697 11661.915 ||4485.481 0
14 ||1116.7545 |[|575.9541 1943.7054 11928.883 ||4656.1647 ||O
15 (|1137.3955 |(|578.3673 1793.1845 12107.991 ||4809.8734 (|0
16 (|1158.0365 |(|581.6162 1590.5752 12201.66 4948.03 0
17 (|1178.6775 |[|585.71675 |(/1334.8809 12210.344 ||5071.3119 (|0
18 ||1199.3185 |(590.6896 1024.7536 12134.068 ||5180.3586 ||O
19 (|1219.959 9596.56075 ||658.67085 11972.886 ||5275.9052 (|0
20 |[1240.5995 |(603.36225 ||234.54423 11726.526 ||5358.7991 (|0
21 |(1266.637 613.5 -386.98956 11301.059 ||5269.7704 ||0
22 {1293.8285 |625.5265 -1145.3595 10536.224 ||7106.7731 ||O
23 |(1316.778 637.29195 |(-1878.6596 9913.1063 ||6686.4746 ||O
24 (|1339.7275 |650.5428 -2704.4752 9199.9371 (|6205.4359 ||O
25 (|1362.677 665.41605 |(|-3631.299 8395.5143 ||5662.8459 ||0
26 |(1385.6265 |(682.0866 -4669.5996 7498.2461 ||5057.6309 (|0
27 {/1408.576 700.7821 -5833.9822 6506.6643 (|4388.8005 (|0
28 |(1431.5255 |[721.80655 ||-7142.6874 5418.6012 ||3654.8927 ||O
29 |(1453.939 744.9529 -8584.9683 4054.4317 ||2734.7487 ||O
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30 ||1475.8175 ||770.64175 ||-10181.972 2454.4669 [1655.5589
31 (/1497.696 800.1612 -12014.423 821.58981 |(|554.16933 ||O
Slices of Slip Surface: 103
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)

1 [/891.66905 |(624.16665 ||-861.55314 1100.0911 ||742.02085 (|0
2 |[911.1151 617.6104 -525.02042 2481.5471 [|1157.1644 ||O
3 |(926.66905 |(613.12915 ||-298.46892 3521.2702 {|1641.9952 ||O
4 1(942.223 609.2354 -108.55589 44464514 ||2073.4143 ||O
5 |(951.0267 607.21665 |(-13.442387 4924.0944  |(2296.1429 ||O
6 ]1961.40125 |605.25165 |(115.37103 5430.2453 ||2478.3666 ||O
7 1/980.09695 |602.1528 308.61044 6247.9058 [2769.5389 ||O
8 1(998.7924 599.8425 452.67724 6954.9339 [13032.0521 ||O
9 |(1017.488 598.3088 548.30719 7559.71 3269.4708 ||O
10 (|1036.184 597.5439 596.01441 8066.9957 (|3483.7758 ||O
11 (|1054.88 597.5439 596.01441 8483.0187 ||3677.7705 ||O
12 ||1073.5755 (|598.3088 548.30719 8811.0313 |(|3852.9715 ||O
13 (|1092.271 599.8425 452.67724 9053.864 4010.7993 ||O
14 (|1110.967 602.1528 308.61044 9214.3773 ||4152.8273 ||O
15 (|1129.6625 |[/605.25165 [115.37103 9294.3467 ||4280.2267 ||O
16 (|1147.1295 |(|608.8486 -110.50775 9295.1401 ||4334.395 0
17 ||1163.368 612.86075 [-360.73383 9234.1911 ||4305.974 0
18 (|1179.6065 |(617.51215 ||-650.82372 9118.244 4251.907 0
19 |(|1197.198 623.3274 -1011.5693 8885.6553 (|5993.4502 ||O
20 (/1216.142 630.46075 |[-1456.3188 8575.3103 [|5784.1198 ||O
21 {|1235.086 638.57765 |(-1962.3169 8195.2565 |[|5527.7703 ||O
22 {11254.03 647.73695 |[-2533.3132 77458737 [5224.6578 ||O
23 (12729745 |/658.0111 -3173.7497 7227.2238 ||4874.824 0
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24 ||1291.919 669.48955 (|-3889.1044 6639.4353 (|4478.3556 ||O
25 ||1310.863 682.28395 |(|-4686.2677 5981.8931 ||4034.8378 ||0
26 |/1329.807 696.53595 [|-5574.2195 52545228 ||3544.2204 ||0
27 (|1348.751 712.42845 ||-6564.0083 4456.1106 ||3005.6846 ||O
28 ||1367.695 730.20395 (|-7670.9895 3586.4659 ||2419.1018 ||O
29 ||1386.6395 |[|750.195 -8914.528 2645.2365 (|1784.2346 ||O
30 |/1405.584 772.8783 -10324.902 1633.9351 ||1102.1032 ||0
31 ||1424.528 798.9819 -11944.717 558.02684 ||376.39386 ||0
Slices of Slip Surface: 108
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 |{889.80405 (624.16665 ||-858.63639 1043.8334 ||704.07452 ||O
2 1/908.01665 |(/616.80925 ||-463.81568 2526.1033 (|1177.9413 ||O
3 [/924.8338 610.7663 -144.17847 3826.684 1784.4121 ||0
4 ||941.6212 605.3967 133.53731 4964.4883 |[2252.7095 ||O
5 /960.1994 600.23805 (429.08345 6062.6509 [12626.9756 ||O
6 [/980.59825 |[595.4061 730.38982 7126.5726 |2982.589 0
7 []1000.9974 [|591.46335 ||976.22649 8060.7408 ||3303.5633 ||0
8 [/1021.396 588.38865 ||1167.9978 8874.1001 ||3593.4145 ||O
9 ||1041.7945 ||586.1659 1306.6205 9576.3823 ||3856.2533 ||0
10 ||1062.1935 |[584.78375 ||1392.7904 10172.829 ||4094.1994 (|0
11 ||1082.5925 |/584.23525 |{1427.0106 10669.247  ||4309.7256 (|0
12 {1102.9915 ||584.5176 1409.4036 11069.861 (|4504.7454 ||0
13 |[1123.3905 ||585.63225 (|1339.8873 11378.117 ||4680.9036 ||O
14 ||1143.789 587.58485 |(1218.0895 11596.122 ||4839.3562 ||O
15 ||1164.1875 |/590.38525 |{1043.4767 11726.041 ||4981.3615 ||O
16 ||1184.5865 |(594.048 815.07387 11769.071 ||5107.9326 ||O
17 ||1204.9855 |(598.5926 531.70899 11725.5 5219.7503 |0
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18 ||1225.3845 |/604.04405 |{191.75757 11595.662 ||5317.7278 ||0
19 (11244.715 610.05105 |(|-184.301 11394.89 5313.5244 ||0
20 (|1262.977 616.55105 |(|-589.668 11140.791 ||5195.0364 (|0
21 ||1282.789 624.56345 |(|-1086.8372 10641.957 ||7178.0904 ||O
22 ||11304.1505 [|634.2945 -1693.4583 10143.474 |16841.8597 ||O
23 ||1325.512 645.2769 -2377.9855 9562.8376  ||6450.2154 ||0
24 1(1346.8735 |(657.6073 -3146.486 8899.4792 ||6002.7745 ||O
25 ||1368.235 671.40665 ||-4006.3901 8152.3851 ||5498.8532 ||0
26 |(1389.5965 |(686.82825 ||-4967.1334 7320.5739 (|4937.7894 ||0
27 {/1410.958 704.07005 ||-6041.2317 6401.7321 (|4318.0228 (|0
28 ||1432.3195 |[|723.3939 -7244.3109 5394.4262 ||3638.5864 ||0
29 ||1453.939 74545565 |[|-8615.7067 4073.1107 ||2747.3479 ||0
30 ||1475.8175 ||770.85615 ||-10194.674 2469.3848 [|1665.6211 ||O
31 ||1497.696 800.2074 -12015.806 827.62019 ||558.23687 ||0
Slices of Slip Surface: 58
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 |/825.8781 616.68875 ||-178.13283 431.81173 ||201.35712 ||0
2 |(1844.04 608.81515 ||256.16503 13484808 ||509.35521 (|0
3 |/865.90595 ||600.2576 715.20228 2676.9614 (|914.78332 ||0
4 ||887.71785 |[592.78535 ||1106.9074 4246.5447 1(1464.0369 ||0
5 [1909.52975 |/586.3289 1435.2465 5633.9673 ||1957.8956 ||0
6 [/931.34165 |(580.85095 |(1702.611 6858.7939 (2404.3676 ||O
7 1/946.1238 57757755 {/1850.0152 7911.0728 |(|3787.3691 ||70
8 [1961.1738 574.89485 ||2010.8386 8654.4878 ||4151.4128 ||70
9 [/983.5214 571.55525 ||2219.1195 9615.6961 ||4621.8941 ||70
10 |{1005.8691 ||569.1602 2368.484 10419.012 ||5030.528 70
11 |{1028.2165 ||567.69715 |(|2459.6909 11076.588 ||5384.4349 ||70
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12 ||1050.564 567.1586 2493.2772 11597.231 ||5688.7819 ||70
13 (|1072.9115 |(|567.5417 2469.3842 11988.326  ||5948.0953 (|70
14 ||1095.259 568.84845 ||2387.916 12255.605 ||6166.0164 |70
15 |(|1117.607 571.0856 2248.4183 12404.347 ||6346.1283 ||70
16 (|1139.448 574.1716 2055.3164 12381.77 4815.3042 ||O
17 {]1160.782 578.08 1811.5611 12432.381 ||4952.5697 ||0
18 (|1182.1165 (/582.8814 1512.1685 12395.167 ||5074.8256 (|0
19 {|1203.451 588.6005 1155.5185 12270.941 ||5183.2067 ||O
20 (|1224.785 595.26805 ||739.74858 12058.355 ||5277.9529 (|0
21 |(|1246.119 602.9216 262.52368 11756.785 ||5359.8618 (|0
22 |(1271.503 613.5 -389.32197 11290.928 ||5265.046 0
23 (|1297.4185 ||625.67035 |[-1154.8641 10495.94 7079.6012 (|0
24 (1319.8155 ||637.6871 -1903.9 9861.2994 (/6651.5304 ||O
25 1(1342.213 651.11295 |(|-2740.6855 9143.0396 ||6167.0581 ||O
26 (1364.6105 |666.0765 -3673.0832 8339.4539 [|5625.0327 ||O
27 (1387.0075 |682.7403 -4711.3582 7449.9888 (|5025.0809 (|0
28 (/1409.4045 ||701.31375 ||-5868.3931 6472.9421 |4366.0546 (|0
29 |(1431.8015 |[722.0735 -7160.7419 5406.1209 |(|3646.4746 ||O
30 {/1453.939 745.0928 -8594.173 40544521 ||2734.7625 ||O
31 (|1475.8175 ||770.82185 |-10194.309 2454.4615 [|1655.5552 ||O
32 |(1497.696 800.2488 -12021.673 821.84682 |(|554.34268 ||O
Slices of Slip Surface: 33
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 |[792.079 617.67765 |(-127.05439 305.64087 (|142.52268 ||O
2 |(811.3649 608.9005 368.70633 1343.0323 ||454.33566 (|0
3 |(840.45495 |(596.9459 1014.6218 2598.7166 ||738.67551 ||O
4 ||872.17915 ||586.10125 ||1587.8494 4325.2189 ||1276.4564 ||O
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S5 1(899.46525 |[578.16615 ||1977.4856 6316.2424 ||27/11.1562 (|70
6 |/919.67915 |573.38145 |(2207.0902 7529.225 3325.6389 |70
7 11939.89305 [/569.379 2387.9111 8588.8447 ||3874.7733 ||70
8 [/962.51225 ||565.85695 ||2576.2885 9605.9559 ||4392.6237 ||70
9 |[|987.53675 ||562.99895 ||2754.4876 10544.352  ||4867.6474 ||70
10 (|1012.5615 [|561.27415 |(2862.0307 11303.792 ||5274.9978 ||70
11 ||1037.586 560.67215 ||2899.5914 11896.927 ||5622.1595 (|70
12 {]1062.6105 |(|561.1893 2867.334 12332.658 ||5914.5909 (|70
13 ||1087.635 562.8287 2765.1202 12618.953 ||6157.3582 (|70
14 [[1112.6595 |(565.60035 ||2592.2919 12761.449 ||6354.3947 |70
15 ||1137.684 569.5213 2347.8246 12764.558 ||6509.0977 (|70
16 |[1161.3705 |[574.28325 ||2049.0063 12656.012 (|4946.128 0
17 |]1183.719 579.7936 1705.4183 12580.296 ||5071.0387 (|0
18 (|1206.0675 [|586.29485 (1299.9982 12410.801 ||5181.0524 (|0
19 (|1228.416 593.8237 830.53835 12147.218 ||5277.0544 ||0
20 ||1250.7645 ||602.42505 |(|294.25344 11788.356 (|5359.7881 (|0
21 ||1275.8345 ||613.5 -391.13369 11283.304 (|5261.4912 (|0
22 ||1302.5025 ||626.8254 -1223.846 10402.915 ||7016.855 0
23 ||1328.0475 ||641.36375 ||-2129.814 9635.8301 {|6499.4495 ||O
24 (|1353.5925 ||657.7675 -3151.8058 8761.9917 ||5910.038 0
25 (|1379.1375 ||676.2443 -4302.5827 7779.9444  (15247.6388 ||O
26 (1404.6825 |697.0672 -5599.1151 6687.1902 (4510.5668 ||O
27 ||1430.2275 ||720.60545 |(|-7064.1815 5481.5587 ||3697.358 0
28 ||1453.939 745.2056 -8601.9192 4052.2349 ||2733.267 0
29 ||1475.8175 ||770.97875 |(|-10205.052 2453.015 1654.5795 ||0
30 ||1497.696 800.32655 ||-12027.975 821.56812 ||554.1547 0
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File Information

Title: Allen Steam Station

Revision Number: 49

Last Edited By: ZScarboro
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\Slope Stability\SL OPEW\East-West\

SLOPE/W

Kind: SLOPE/W
Method: Spencer
Convergence
Minimum Slice Thickness: 0.1
Ignore seismic load in strength: No
Number of Slices: 30
Optimization Tolerance: 0.01
Direction of movement: Left to Right
Allow Passive Mode: 0
Slip Surface Option: Entry and Exit
PhreaticCorrection: No
FOS Distribution Calculation: Constant
Optimize Critical Slip Surface Location: Yes
Cap Suction: No
Rapid Drawdown: No
IncludeAirFlow: No
PWP Conditions Source: Piezometric Line
Consol SatOnly: No
MovingBoundary: No
NumCritial SlipSurfaces. 10
Optimize Critical Slip Surface
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 8
Ending Optimization Points: 16
Compl ete Passes per Insertion: 1
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Materials

Material 1: Ash Fill

Model: Mohr-Coulomb
Weight: 90 pcf
Cohesion: 0 psf

Phi: 34 °

Phi-B: 0°

Material 2: RAB Ash

Model: Mohr-Coulomb
Weight: 90 pcf
Cohesion: O psf

Phi: 25 °

Phi-B: 0°

Material 3: Dike |

Model: Mohr-Coulomb
Weight: 120 pcf
Cohesion: 600 psf

Phi: 26 °

Phi-B: 0°

Material 4: Dike Il

Model: Mohr-Coulomb
Weight: 115 pcf
Cohesion: O psf

Phi: 34 °

Phi-B: 0°

Material 5: Fill

Model: Mohr-Coulomb
Weight: 110 pcf
Cohesion: 100 psf

Phi: 32 °

Phi-B: 0°

Material 6: Alluvium

Model: Mohr-Coulomb
Weight: 110 pcf
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Cohesion: 100 psf
Phi: 32 °
Phi-B: 0°

Material 7: Saprolite

Model: Mohr-Coulomb
Weight: 110 pcf
Cohesion: 70 psf

Phi: 32 °

Phi-B: 0°

Material 8: Ash (Wet)

Model: S=f(datum)
Weight: 90 pcf
C-Datum: 5078.7 psf
C-Rate of Increase: 7.5
Limiting C: 6500 psf
Elevation: 598 ft

Regions
Material Points
Region 1 ||Dikel 2,4,5,6,7,8,9,10,3
Region 2 ||Fill 5,13,14,15,6

Region 3 ||Alluvium 11,7,6,15,18,19,20,21

Region 4 ||Saprolite 20,21,11,12,16,17,22,23,24,25,26,27
Region 5 ||Dikell 12,30,9,8,7,11

Region 6 ||Ash Fill 31,33,32,2,3,1

Region 7 ||RAB Ash 30,9,10,3,1,31,36,34,35

Region 8 ||Ash(Wet) |/12,30,35,34,36,17,16

Points

X Y
Point 1 ||371.9807 621.98445
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Point 2 |{1271.9582 |/625.98435
Point 3 |{1263.9584 |/621.98445
Point 4 |{1294.9576 |/625.98435
Point 5 |{1379.9555 ||585.98535
Point 6 ||1401.955 575.05229
Point 7 {1364.9559 ||575.05229
Point 8 |{1294.9576 |/609.98475
Point 9 |{1274.9581 |/609.98475
Point 10 |/1239.959 609.98475
Point 11 ||1284.9579 ||573.98565
Point 12 |/1187.9603 ||575.05229
Point 13 |/1409.9548 |(583.9854
Point 14 |/1504.9524 |/581.98545
Point 15 |{1519.952 575.05229
Point 16 |(279.983 581.98545
Point 17 ||O 581.98545
Point 18 ||1566.9508 ||553.05284
Point 19 {/1599.95 553.05284
Point 20 |{1599.945 543.9864
Point 21 |/1469.9532 |(543.9864
Point 22 |0 567.05249
Point 23 |(279.983 567.05249
Point 24 ||1179.9605 |(541.98645
Point 25 ||1284.9579 ||537.98655
Point 26 |/1469.9532 |/529.05344
Point 27 {/1599.95 529.05344
Point 28 [{1599.945 514.78713
Point 29 |0 514.78713
Point 30 ||1213.9697 ||/585.9853
Point 31 |0 621.98445
Point 32 (/702 816
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Point 33 ||0 816

Point 34 |(279.993 609.98475
Point 35 ||1129.9717 |/589.98525
Point 36 |0 609.98475

Tension Crack

Tension Crack Option: Search for Tension Crack
Percentage Wet: 1
Tension Crack Fluid Unit Weight: 62.4 pcf

Slip Surface Entry and EXxit

Left-Zone Increment: 4

L eft Projection: Range

Left-Zone Left Coordinate: (446, 816)

L eft-Zone Right Coordinate: (660, 816)

Right-Zone Increment: 4

Right Projection: Range

Right-Zone Left Coordinate: (1206.598, 647.77448)
Right-Zone Right Coordinate: (1365, 593.02322)
Radius Increments: 4

Slip Surface Limits

Left Coordinate: (0, 816)
Right Coordinate: (1599.95, 553.05284)

Piezometric Lines

Piezometric Line 1

Coordinates
Coordinate: (0, 609.98475)
Coordinate: (279.983, 609.98475)
Coordinate: (1129.9618, 589.98525)
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SLOPE/W

Coordinate: (1284.9579, 581.98545)
Coordinate: (1469.9532, 575.9856)
Coordinate: (1534.9516, 567.9858)
Coordinate: (1599.945, 567.9858)
Adjust Piez Line By: O ft
Bound by Surface Layer: No
Materials Considered
Materia: Ash Fill
Material: RAB Ash
Material: Dike
Material: Dikell
Materia: Fill
Materia: Alluvium
Material: Saprolite
Material: Ash (Wet)

Pressure Lines

Pressure Line 1

Coordinates
Coordinate: (1534.9516, 567.9858)
Coordinate: (1599.945, 567.9858)
Pressure (Unit Weight): 62.4 pcf

Seismic Loads

Horz Seismic Load: 0.25
Vert Seismic Load: O

Critical Slip Surfaces

Number FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)
1 |[Optimized [/1.014 ||(1235.15, 1500.07) |{340.036 (660, 816) (1328.96, 609.984)
2 ||117 1.075 ||{(1235.15, 1500.07) (893.724 (660, 816) (1326.7, 611.046)
3 ||122 1.077 ||(1277.98, 1543.91) (954.863 (660, 816) (1365, 593.023)
4 (92 1.091 |[|(1202.7, 1543.18) (/940.346 (606.5, 816) ||(1326.7, 611.046)
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5 |[106 1.093 |[[(2183.33, 4698.93) |[4171.049  |((660, 816) (1246.75, 634.388)
6 |[111 1.094 |[(2252.35, 4944.47) |[4424.91 (660, 816) (1237.13, 637.595)
7 |[201 1.096 |[(2070.68, 4427.47) |[3877.205  |[(660, 816) (1206.6, 647.774)
8 |[o7 1.098 |[(1245.15, 1586.92) |[1001.094  |[(606.5, 816) |[(1365, 593.023)

9 |[67 1116 |[(1171.11, 1586.53) |[987.819 (553, 816) (1326.7, 611.046)
10 |[108 1117 |[(1059.8, 1069.03) |[473.145 (660, 816) (1246.75, 634.388)
11 [[113 1.120 |[(1084.26, 1085.69) |[502.721 (660, 816) (1287.71, 625.984)

Slices of Slip Surface: Optimized

PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 ]/670.5 811.1518 -13126.38 313.60298 ||211.52/88 ||O
2 |/691.5 801.45535 ||-12551.815 940.79165 ||634.57198 ||O
3 ||705.08785 |[|795.18135 ||-12180.482 1280.0422 ||863.39933 (|0
4 |(718.397 788.031 -11753.996 1320.8094 ||890.89719 (|0
5 |[738.83955 |[776.58185 ||-11069.413 1592.8073 ||1074.3621 ||O
6 |[759.2821 765.13275 (|-10384.83 1864.8051 ||1257.827 0
7 |[781.92385 ||752.6768 -9640.9353 2190.1628 (|1477.2835 ||O
8 |/806.76475 ||739.214 -8837.1701 2499.5647 ||1685.97/77 |0
9 |/828.2699 727.6214 -8145.7441 2781.9565 |[|1876.4533 ||O
10 |/846.4393 717.89905 |[|-7565.361 3002.2691 ||2025.0561 ||O
11 (|870.39385 |[|705.2546 -6811.6746 3319.5928 (|2239.0936 ||O
12 (|898.34385 (|690.6225 -5939.845 3642.1342 ||2456.6505 ||O
13 ||921.72745 ||678.40085 ||-5211.1907 3919.2147 ||2643.5437 ||O
14 ||942.33435 |[|667.6551 -4570.9255 4155.3125 ||2802.7937 ||O
15 (|962.81255 |(/656.92 -3931.3204 4369.5345 |(2947.2883 ||O
16 ||983.162 646.1956 -3291.9972 4608.2048 |(3108.2734 ||O
17 ||1002.2394 |/636.12115 ||-2691.3422 4822.6148 |[3252.8948 ||O
18 (|1020.0445 |(|626.6967 -2129.3864 5033.3297 (|3395.0237 ||O
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19 {|1029.146 621.8792 -1842.1525 5106.1279 ||2381.0265 ||O
20 (/1038.9015 |/620.1456 -1748.3251 7047.0444  (|13286.0908 (|0
21 (|1058.0145 |(/616.889 -1573.1677 67845146 |(|3163.6711 (|0
22 {11079.0365 ||613.7659 -1409.1572 6/61.6886 |(|3153.0272 ||0
23 {/1101.968 610.77625 |[-1256.2549 6350.461 2961.2686 ||0
24 1(1121.698 608.7085 -1156.203 6412.6863 (2990.2847 ||O
25 |(1139.99 607.4404 -1121.5069 5952.9849 [|2775.9225 ||O
26 |(1160.046 606.05 -1099.3225 5449.1101 ||2540.9618 ||O
27 (1182.177 605.3248 -1125.3524 5259.3008 ||2452.4522 ||0
28 (1206.3835 |605.2648 -1199.5882 4426.4714 ||2064.0975 ||O
29 (/1229.223 606.1301 -1327.1309 4014.6233 |(1872.0496 ||O
30 [|1251.9585 |(608.02605 ||-1518.642 3134.5323 ||1461.6564 ||O
31 {/1267.958 609.36025 |[|-1653.4275 2663.4471 [|1241.9858 ||O
32 |(1273.044 609.78435 (-1696.2671 2535.0159 [|1182.0973 ||O
33 |(1274.406 609.87545 ||-1706.3419 2242.7646  (|1045.8183 (|0
34 (|1274.82 609.87625 |(|-1707.7329 2646.8901 (|1785.3499 (|0
35 (/1279.958 609.88645 |[|-1724.931 2647.1476 ||17/85.5236 ||O
36 (1289.958 609.90635 |[-1752.3491 2643.974 1783.383 0
37 {/1295.026 609.91645 |(-1763.2998 2637.3379 [|1778.9069 ||O
38 (1303.56 609.9334 -1781.5749 2162.0332 (1054.494 600
39 (|1320.4925 |609.96705 ||-1817.9552 1027.9816 ||501.38012 ||600
Slices of Slip Surface: 117
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 |[670.5 807.44015 |(|-12886.501 403.50588 ||272.16816 ||O
2 |/691.5 790.8318 -11881.425 1220.039 822.92668 (|0
3 |[713.45865 |[774.54395 ||-10896.289 1894.3275 ||1277.74 0
4 1|736.376 758.5966 -9935.5779 2403.5388 (|1621.2074 ||O
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S5 |[759.29335 |[743.67985 ||-9038.8978 2892.1592  (|1950.786 0
6 |/782.21065 |/729.7337 -8202.3788 3358.3977 ||2265.2679 ||O
7 [805.12795 [|716.70615 ||-7423.4665 3800.5104 ||2563.4766 ||O
8 (828.0453 704.5521 -6699.2325 4216.7837 ||2844.2565 ||O
9 [|850.96265 |693.23205 ||-6026.7283 4604.9436  ||3106.0737 ||O
10 |[873.87995 |(682.7112 -5404.1003 4963.9022 ||3348.1943 ||O
11 (|896.79725 [672.95905 ||-4829.2712 52904711 ||3568.4678 ||O
12 ||919.7146 663.94875 (|-4300.9304 5583.2486 ||3765.9487 ||O
13 (|942.63195 [|655.65645 |(|-3817.4038 5838.9935 (|3938.4509 ||O
14 1(965.54925 |(648.0612 -3377.2374 6055.4148 (4084.4288 (|0
15 ||988.4666 641.1445 -2979.4367 6229.5445 (4201.8808 (|0
16 |(1011.3842 |(634.89 -2622.9201 6356.8532 (|4287.7516 (|0
17 |]1034.3015 |(|629.2835 -2306.7896 6434.1807 [4339.9097 ||O
18 (|1057.2185 |[624.31255 ||-2030.3418 6455.9413 (4354.5874 ||O
19 (|1078.891 620.1706 -1804.7778 5812.0536 ||2710.2051 ||O
20 ||1099.3195 ||616.78605 |(|-1623.609 5685.8729 ||2651.3661 ||O
21 ||1119.748 613.8853 -1472.6384 5508.4384 ||2568.627 0
22 ||1140.9615 ||611.3894 -1366.7546 5265.5107 ||2455.348 0
23 ||1162.961 609.3322 -1309.2535 4945.1525 ||2305.9625 ||O
24 {11184.9605 |607.8221 -1285.9222 45491739 ||2121.3146 ||O
25 (1206.96 606.85625 (-1296.4911 4070.6557 |(1898.1779 ||O
26 (1228.9595 |/606.43295 ||-1340.9683 3501.5536 ||1632.8013 ||O
27 ||1251.9585 ||606.5826 -1423.5741 3013.5346 ||1405.2343 ||O
28 ||1265.561 606.86295 |[|-1489.7821 27951228 (|1303.3871 ||0
29 ||1269.561 607.0099 -1511.7402 3340.1796 ||2252.9796 ||O
30 (|1273.458 607.16665 |[|-1534.2053 3347.0301 ||2257.6003 ||O
31 {/1279.958 607.482 -1574.0403 3367.907 2271.6819 |0
32 {/1289.958 608.04025 |[-1635.0572 3349.1672 ||2259.0418 ||O
33 [11296.3995 |608.44655 ||-1674.2595 3202.1507 ||2159.8779 ||O
34 ||1312.2715 ||609.7957 -1783.2949 1949.0873 ||950.63338 ||600
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Slices of Slip Surface: 122

PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 |/670.5 807.34015 |(|-12880.538 414.33871 ||279.47499 ||0
2 ||691.5 790.50665 [-11861.627 1250.5284 ||843.49205 (|0
3 ||713.6917 773.7664 -10848.381 1946.527 1312.949 0
4 ||737.0751 757.1615 -9847.1271 2480.4583 (|1673.0903 (|0
5 |/760.4585 741.5817 -8909.7369 2992.8637 (|2018.7121 ||0
6 |[783.8419 726.96825 ||-8032.4459 3482.0316 ||2348.66 0
7 1(807.2253 713.27015 ||-7212.4453 3946.2709 [|2661.7933 ||O
8 |/830.6087 700.4427 -6446.5871 4384.2384 ||2957.2061 ||O
9 [/853.9921 688.4467 -5732.4716 47941104 ||3233.6683 ||O
10 ||877.3755 6/77.2476 -5068.42 5174.004 3489.9097 ||0
11 {|900.7589 666.81475 ||-4451.7619 5522.6676 ||3725.0863 ||O
12 1|924.1423 657.12115 ||-3881.4992 5837.5008 ||3937.444 0
13 ||947.5257 648.1428 -3355.7677 6116.4595 |(4125.604 0
14 {|970.9091 639.85835 |[|-2873.2784 6357.6634 (4288.2981 ||O
15 ||994.2924 632.24885 ||-2432.9044 6558.1683 (4423.5404 ||O
16 {|1017.676 625.29755 (-2033.5926 6715.5542 (4529.6985 ||O
17 ||1041.942 618.7762 -1661.6452 6411.0961 (|2989.5432 (|0
18 ||1067.0905 |/612.72015 ||-1320.783 6417.7689 (|2992.6548 (|0
19 {|1092.239 607.3785 -1024.4871 6363.3105 (|2967.2604 |0
20 (|1117.3875 |602.73895 ||-771.96575 6243.9271 (|2911.591 0
21 |(1141.896 598.87475 ||-588.33896 6060.4553 [|2826.0367 ||O
22 {1165.7645 ||595.7437 -469.88399 5813.8471 ||2711.0414 ||O
23 |(1189.633 593.2221 -389.44635 5494.7485 ||2562.2433 ||O
24 |(1213.5015 ||591.30515 ||-346.72672 5097.4471 ||2376.9786 ||O
25 |(1232.6975 |(590.1525 -339.58013 5486.0066 ||3700.3582 ||O
26 |[1251.9585 |(589.48045 ||-356.70031 9518.7753 ||3722.4609 ||O
27 |(1267.958 589.1112 -389.3746 5620.6888 |(|3791.2025 ||O
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28 ||1273.458 589.0621 -404.47543 5677.123 3829.2678 ||0
29 ||1279.958 589.06535 ||-424.86565 5767.7767 |/3890.4145 ||O
30 |/1289.958 589.1384 -455.64585 5867.289 3957.5364 (|0
31 ||1304.6315 ||589.47115 ||-503.85865 5259.5603 ||3547.6182 ||O
32 (11323.9785 ||590.20775 ||-588.94651 3826.5519 ||2581.0419 ||0
33 ||1349.326 591.84875 ||-737.63423 1878.1696 ||916.04454 ||600
Slices of Slip Surface: 92
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 ]/618.4375 806.53185 ||-12751.758 449.33047 ||303.07723 ||0
2 |[642.3125 788.20295 |[|-11643.706 1359.5982 ||917.06057 ||O
3 [666.1875 771.04745 ||-10608.802 2283.8298 (|1540.4627 ||O
4 1/690.0625 754.9885 -9642.3317 3220.5592 ||2172.2946 ||0
5 [/713.996 739.92585 ||-8737.8817 3952.3426 ||2665.8887 ||O
6 |/737.988 725.8071 -7892.5143 4452.6056 ||3003.3204 ||0
7 |/761.98 712.6213 -7105.2882 4928.6747 ||3324.433 0
8 |[/785.972 700.32465 ||-6373.5627 5378.6159 ||3627.9223 ||0
9 |/809.96395 ||688.8787 -5694.7669 5800.0432 ||3912.1785 ||O
10 |{833.9559 678.2496 -5067.0514 6191.9552 (|4176.5265 (|0
11 ||857.9479 668.40755 ||-4488.3791 6551.2885 (|4418.8999 (|0
12 |{881.9399 659.3263 -3957.0786 6875.9139 (4637.8625 ||O
13 |{905.9319 650.98255 [-3471.7133 7163.0807 (14831.5589 ||0
14 1{929.9239 643.35575 [-3031.1612 7410.5777 (4998.497/8 ||O
15 |{953.9159 636.427/85 |[|-2634.2286 7614.3346  [|5135.9335 ||0
16 ||977.9079 630.18285 ||-2279.8768 7770.3757 ||5241.1846 ||O
17 (11001.9 624.60685 |(|-1967.2417 7875.2373 ||5311.9146 (|0
18 ||1025.5025 |(619.7572 -1699.6829 7165.7779 ||3341.4571 ||0
19 ||1048.7155 |(615.6031 -1474.6191 7090.9207 (|3306.5506 |0
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20 (|1071.9285 |612.04615 |-1286.7711 6957.2837 (3244.2347 ||O
21 (/1095.142 609.0795 -1135.781 6759.0527 ||3151.798 0
22 {1118.3555 |606.6976 -1021.2912 6491.8321 (|3027.191 0
23 (/1140.9615 |604.92835 |-963.82679 6158.9666 |[2871.9733 ||O
24 {/1162.961 603.7392 -960.50704 57594091 |(|2685.6566 ||O
25 (/11184.9605 |603.06625 |-989.37186 5279.5282 ||2461.8844 ||O
26 (1206.96 602.9084 -1050.3555 4709.9636 |(2196.2921 ||0
27 (1228.9595 |603.2655 -1143.5117 4042.7525 |(1885.1665 ||O
28 (1250.7075 |604.12225 ||-1267.1759 3478.4273 ||1622.0173 ||O
29 |(1262.707 604.7517 -1348.8979 4038.318 2723.8799 ||0
30 {/1267.958 605.1099 -1387.6772 3980.3441 ||2684.776 0
31 (|1273.458 605.5013 -1430.2814 3948.9049 ||2663.57 0
32 |{1279.958 606.02665 (-1483.1913 3938.4 2656.4844  ||0
33 (/1289.958 606.90475 |(-1564.2612 3865.3481 ||2607.2102 ||O
34 (/1297.136 607.5906 -1622.2492 3593.7576  ||2424.0201 ||O
35 (/1313.008 609.42815 |(-1762.8242 2122.6627 (1035.2918 (/600
Slices of Slip Surface: 106
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 [670.5 811.9134 -13172.702 293.69659 (|198.10085 ||O
2 |/691.5 803.8053 -12697.676 877.81789 |(|592.09564 ||O
3 ||711.7264 796.1163 -12247.863 1202.179 810.87995 ||0
4 ||731.1792 788.83655  (|-11822.052 1264.4661 ||852.89318 (|0
5 |[750.632 781.667 -11402.945 1319.2154 ||889.82199 (|0
6 |/770.0848 774.60695 (|-10991.105 1366.331 921.60189 ||0
7 |/789.5376 767.6558 -10586.14 1405.865 948.26794 ||0
8 |(808.99045 |[760.81305 ||-10187.644 1437.6275 ||969.69199 (|0
9 /828.4433 754.0781 -9795.6993 1461.7218 ||985.94377 ||0
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10 (|847.8961 747.45035 (-9410.8663 1477.9599 ||1996.89654 (|0
11 (|867.3489 740.9293 -9032.7358 1486.3989 ||1002.5887 (|0
12 (/886.8017 73451445  (-8660.8937 1486.9024 ||1002.9283 (|0
13 (|906.2545 728.2053 -8295.9002 1479.4323 ||997.88966 (|0
14 ||925.7073 722.0013 -7937.3365 1464.0009 ||987.48107 ||O
15 (|945.1601 715.90195 [|-7585.2668 1440.4742 ||1971.61209 (|0
16 (|964.6129 709.9068 -7239.7612 1408.8676  ||950.29316 (|0
17 (/984.0657 704.01535 [|-6900.3853 1369.0483 ||923.43471 ||0
18 (|1003.5186 [|698.22715 ||-6567.7008 1321.0348 ||891.04925 (|0
19 (]1022.9715 |(692.54175 ||-6241.7633 1264.6965 ||853.04855 (|0
20 |(1042.4245 |(686.95875 ||-5921.645 1200.0034 ||809.41249 (|0
21 (/1061.877 68147775 |(-5608.3919 1126.8773 ||760.08834 (|0
22 {11081.3295 ||676.09825 ||-5301.0708 1045.3402 ||705.09088 ||O
23 (/1100.7825 |(/670.81985 ||-5000.2284 055.21638 (|644.30159 ||O
24 (1120.2355 ||665.6422 -4705.9186 856.48017 ||577.70317 ||O
25 (/1139.6945 ||660.56335 ||-4434.6202 749.08454  ||505.2639 0
26 (/1159.1595 ||655.58295 ||-4186.5499 632.87546 (426.87989 ||O
27 (1178.6245 ||650.70225 ||-3944.6897 507.88883 ||342.57534 ||O
28 (/1198.0895 |645.9209 -3709.0322 374.00827 ||252.27176 ||O
29 (|1217.5545 ||641.23855 ||-3479.5208 231.1784 155.9318 0
30 (1237.0195 |636.6549 -3256.1935 79.339665 ||53.51528 0
Slices of Slip Surface: 111
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 [670.5 811.9808 -13177.123 290.09683 [|195.67279 ||O
2 |/691.5 804.00335 |[-12710.192 867.14475 (|584.89652 ||O
3 ||711.7264 796.4326 -12267.236 1183.9792 ||798.60402 (|0
4 ||731.1792 789.2594 -11848.202 1238.4035 ||835.31374 (|0
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5 |[750.632 782.1895 -11435.576 1285.6742 ||867.19821 (|0

6 |/770.0848 775.22235 (-11029.447 1325.7036  ||894.19839 (|0

7 ||789.5376 768.35745  ||-10629.885 1358.5003 ||916.32 0

8 1(808.99045 |[761.59425 ||-10236.471 1383.9768 ||933.50412 (|0

9 /828.4433 754.9323 -9849.2868 1402.146 945.75939 (|0
10 |(847.8961 748.3711 -9468.385 1412.9699 (|953.06022 (|0
11 |[867.3489 741.9102 -9093.8429 1416.3175 ||955.31819 (|0
12 (/886.8017 73554915 (-8725.2286 1412.202 952.54229 ||0
13 (|906.2545 729.2874 -8363.103 1400.5431 ||944.67/823 ||0
14 ||925.7073 723.1246 -8007.0267 1381.3065 ||931.703 0
15 [{945.1601 717.06035 |[|-7657.5552 1354.462 913.59616 |0
16 |(964.6129 711.09415 [|-7313.7624 1319.979 890.33704 |0
17 {1984.0657 705.2256 -6976.2002 1277.7306 (|861.84016 (|0
18 |[1003.5186 |(699.4543 -6644.4282 1227.7372  ||828.11923 (|0
19 (]1022.9715 |(693.77985 ||-6318.9905 1169.8725 ||789.08896 (|0
20 (1042.4245 |688.2019 -5999.4442 1104.1588 ||744.76453 ||0
21 (1061.877 682.72005 |[-5685.8466 1030.5226  ||695.09624 ||0
22 ||1081.3295 ||677.3339 -5378.2391 948.88814 |/640.03313 ||O
23 ||1100.7825 ||672.0431 -5076.6738 859.23249 ||579.55963 ||O
24 ||1120.2355 ||666.8473 -4781.196 761.43318 [|513.59316 (|0
25 (/1138.8925 |661.9511 -4518.7932 660.0247 445.19228 ||0
26 (1156.754 657.34685 (-4289.0502 555.82828 (|374.91091 ||O
27 (11174.6155 ||652.82185 ||-4064.2133 444.64873 |(299.91936 ||O
28 ||1192.477 648.37585 (|-3844.312 326.47082 ||220.20735 ||O
29 ||1210.3385 ||644.00865 |(|-3629.3208 201.22024  [|135.72476 |0
30 (/1228.2 639.72 -3419.2154 68.872324 (|46.454969 (|0

Slices of Slip Surface: 101

file:///S|/1356/PROJECT /2006/1356-06-825%20D uke¥620Po... W/East-West/ewl tpseudostaticltor_slope3tol(fs=1).html (14 of 19) [3/4/2008 3:09:11 PM]




SLOPE/W

PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 |[670.5 811.9337 -13173.746 292.82689 (|197.51423 (|0
2 |/691.5 803.87095 ||-12701.555 87491194 ||590.13555 ||O
3 |[711.3035 796.39155 ||-12264.291 1195.0725 ||806.08661 (|0
4 |(729.91055 ||789.4798 -11860.014 1251.3552 ||844.04976 ||0
5 ||748.5176 782.6761 -11462.86 1300.175 876.97908 ||0
6 |/767.1246 775.9799 -11072.425 1341.4863 ||904.84394 (|0
7 |[785.73165 ||769.3906 -10688.788 1375.2434 ||1927.61338 ||0
8 1/804.3387 762.90765 |(-10311.525 1401.3515 ||945.2235 0
9 ||822.9457 756.53045 [|-9940.715 1419.8695 ||957.71409 (|0
10 (/84155275 |[|750.25845 |(|-9576.9456 1430.6037 ||964.95439 (|0
11 (|860.1598 744.09115 (-9219.2744 1433.6158 ||966.98608 (|0
12 ||878.7668 738.028 -8868.2804 1428.8154 ||1963.74818 (|0
13 |(|897.37385 |[|732.0685 -8523.5335 1416.1666 ||955.21646 ||O
14 {]915.9809 726.21215 ||-8185.6068 1395.5805 ||941.33096 (|0
15 (|934.58795 |(|720.4584 -7854.0569 1367.0221 ||922.06805 (|0
16 (|953.195 714.8068 -7528.4394 1330.4068 ||897.37074 ||0
17 ||971.802 709.25695  (|-7209.3245 1285.7007 ||867.21605 (|0
18 (|990.40905 |[703.80835 ||-6896.7795 1232.8213 ||831.54845 (|0
19 (]1009.0163 [/698.46055 ||-6590.3462 1171.7377 ||790.34706 |0
20 |[1027.6235 |(693.21315 ||-6290.6038 1102.4215 ||743.59267 ||O
21 (/1046.2305 |688.0657 -5996.5687 1024.7399 ||691.19581 (|0
22 {/1064.8375 ||683.01775 ||-5708.8166 938.6147/8 ||633.10366 ||O
23 (/1083.4445 ||678.06895 ||-5427.3992 844.07154 {|569.33344 ||O
24 (11102.0515 |673.2189 -5152.0056 740.98166 (|499.79844 ||O
25 (/1120.6585 |668.4672 -4882.8399 629.32111 ||424.48245 ||O
26 (1139.5415 |/663.7459 -4632.6917 507.12657 ||342.06119 ||O
27 {/1158.7005 |/659.0576 -4401.8581 373.95249 ||252.23414 ||O
28 |(|1177.8595 ||654.47245 ||-4177.4811 231.44343 ||156.11057 ||O
29 (1197.0185 (/649.99005 ||-3959.4565 79.527807 [53.642183 ||O
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Slices of Slip Surface: 97

PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 (618.4375 806.41465 ||-12744.796 464.52783 ||313.32798 ||0
2 |(642.3125 787.8236 -11620.279 1402.2976 ||945.86166 (|0
3 |/666.1875 770.3539 -10566.043 2350.1544 [|1585.1991 ||O
4 1(690.0625 753.9349 -9576.7173 3306.5588 (|2230.3021 ||O
5 |[714.56895 |[738.12305 ||-8625.6999 4065.2642 ||2742.0553 ||0
6 |/739.7069 722.9133 -7714.1318 4600.5987 |(3103.143 0
7 ||764.84485 |/708.6864 -6863.567 5108.761 3445.9028 (|0
8 |(789.98275 |(695.3953 -6071.4322 5587.1206 ||3768.5605 ||O
9 |/815.1207 682.9986 -5335.0422 6034.7906 [4070.5176 ||O
10 ||840.25865 |(671.45995 ||-4652.2559 6449.0569 (4349.9438 ||O
11 (|865.39655 |(|660.7473 -4021.0027 6828.5275 |(|4605.9 0
12 (|890.5345 650.8322 -3439.2787 7170.5734 (|4836.6128 (|0
13 (|915.67245 |(|641.6895 -2905.8564 7473.1144  ||5040.6793 ||O
14 |/940.81035 ||633.297 -2419.2583 7733.1074 ||5216.0468 (|0
15 (|965.9483 625.6351 -1978.1844 7948.0348 [|5361.0172 ||O
16 (|991.13765 |(|618.6736 -1580.8388 7620.4301 [|3553.4649 ||O
17 ||1016.3785 |/612.4 -1226.528 7670.5727 [|3576.8468 ||O
18 (|1041.6195 |(|606.8165 -9015.28423 7664.4775 ||3574.0046 |0
19 (/1066.86 601.9113 -646.31446 7598.7463  (|3543.3536 |0
20 {/1092.1005 ||597.67435 ||-419.07857 7469.7309 (|13483.1927 ||0
21 |(1117.3415 ||594.09715 ||-232.96514 7272.3758 (|3391.1645 (|0
22 {/1144.0905 ||591.03875 |-104.92179 6983.0504 [13256.2499 ||O
23 (|1172.3475 ||588.57465 ||-42.215835 6580.6726  ||3068.618 0
24 {11200.6045 |(|586.91495 ||-29.687884 6070.1514 [|2830.5581 ||O
25 |(|1227.346 586.0612 -63.818572 6510.6675 (4391.5007 (|0

file:///S|/1356/PROJECT /2006/1356-06-825%20D uke%620Po... W/East-West/ewl tpseudostaticltor_slope3tol(fs=1).html (16 of 19) [3/4/2008 3:09:11 PM]




SLOPE/W

26 |(1251.9585 |(585.9184 -134.64703 6399.442 4316.4781 ||O
27 ||1267.958 586.09115 ||-200.95232 6439.3473 (|4343.3946 ||O
28 ||1273.458 586.22475 ||-227.4232 6475.2902 |(4367.6384 |0
29 ||1279.958 586.44115 ||-261.14618 6542.7463 (4413.1381 ||O
30 |/1289.958 586.8391 -312.20498 6603.4484 (4454.0822 (|0
31 ||1305.027 587.66645 (|-391.93138 5860.2347 ||3952.7782 ||O
32 |(1325.1655 |(589.0772 -520.70237 4172.499 2814.3861 (|0
33 |[1350.1175 ||591.4539 -715.66625 1993.2145 ||972.15568 ||600
Slices of Slip Surface: 67
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 ||565.41665 |[/806.3602 -12663.124 48247287 ||325.43206 ||0
2 [/590.25 787.69185 |[-11535.393 1454.8208 ||981.28902 ||0
3 [/615.08335 ||770.2059 -10481.268 2435.5454 (|1642.7961 ||O
4 []639.91665 |753.82775 ||-9496.2245 3422.959 2308.815 0
5 [664.75 738.49305 ||-8576.1532 4415.9963 |(2978.6271 ||O
6 |/689.58335 (724.14605 ||-7717.8187 5413.2313 ||3651.2706 ||O
7 ||714.7985 710.54605 ||-6906.1357 6169.5459 (41614113 (|0
8 [/740.3955 697.6773 -6140.9889 6657.4254 (4490.4901 ||O
9 |[[765.99255 ||685.71965 ||-5432.6391 7110.7431 (|4796.2568 ||O
10 |{791.5896 6/74.6372 -4778.851 7527.1412 (|5077.1208 ||O
11 ||817.1866 664.3984 -4177.8346 7904.5141 ||5331.6621 ||O
12 ||842.7836 654.97535 ||-3627.5846 8240.9768 ||5558.6091 ||O
13 ||868.38065 |(646.3435 -3126.6861 8533.377 5755.8354 (|0
14 ||893.9777 638.48125 [|-2673.81 8779.0871 ||5921.569 0
15 |(919.5747 631.3696 -2267.7681 8974.8898 |/6053.6396 ||0
16 |{945.1717 624.99185 |[-1907.4751 9117.7134 ||6149.9/53 ||0
17 ||970.2553 619.433 -1597.9531 8557.0047 {|3990.1968 ||O
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18 (|994.8257 614.6531 -1335.8658 8513.5965 [|3969.9553 ||O
19 |(|1019.396 610.51505 |(|-1113.772 8410.296 3921.7854 |0
20 {/1043.966 607.01075 |[|-931.22654 8243.1287 ||3843.834 0
21 {/1068.536 604.1334 -787.79361 8007.8723 |(|3734.1322 ||O
22 {/1093.1065 |(601.87745 ||-683.14275 7700.0631 [|3590.5984 ||O
23 |(|1117.677 600.2386 -616.98142 7313.8022 (|3410.482 0
24 (1143.7115 ||599.1914 -612.77797 6811.8752 |(|3176.4296 (|0
25 (|1171.2105 |/598.8112 -677.63168 6167.9574 [2876.1658 ||O
26 |(1198.71 599.1969 -790.23137 5395.6736 ||2516.0439 ||O
27 (11226.2095 |/600.3494 -950.69252 4479.5281 |(2088.8382 ||0
28 |(1247.7275 |/601.72195 ||-1109.7094 3797.1646 ||1770.6469 ||O
29 |(1259.727 602.7074 -1211.1996 4378.9615 |(2953.6469 ||O
30 ||1267.958 603.48255 |(|-1286.1774 4250.6427 ||2867.0947 ||O
31 (|1273.458 604.03285 [-1338.6346 4191.4597 ||2827.1753 ||O
32 {|/1279.958 604.7434 -1403.2249 4147.9519 ||2797.8289 |0
33 (/1289.958 605.90365 |[|-1501.85 4023.862 27141292 (|0
34 (1297.7235 |/606.86705 ||-1578.1975 3653.318 2464.1941 |0
35 [|1313.5955 ||609.13515 ||-1746.5038 2038.3742 (|994.18154 ||600
Slices of Slip Surface: 108
PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)
1 |[670.5 800.76285 ||-12438.048 546.77815 |(|368.80652 ||O
2 ||691.5 77248505 |(-10714.862 1682.5312 ||1134.8817 ||0
3 ||712.14175 |[748.4462 -0252.8515 2692.6499 (/1816.2153 ||O
4 |[732.42525 ||727.72035 ||-7992.9448 3528.735 2380.1618 (|0
5 ||752.7087 709.3342 -6877.9308 4335.3533 |(2924.2327 ||O
6 ||772.99215 |/692.94155 ||-5886.7177 5109.0344 (|3446.0872 ||O
7 ||793.27565 |678.2897 -5003.769 5847.9794 (|3944.5119 ||O
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8 |[/813.55915 ||665.18815 ||-4217.3137 6550.3047 (|4418.2363 (|0

9 |/833.8426 653.48955 [|-3517.8848 7214.6304 (|4866.3296 (|0
10 |[854.12605 ||643.07/75 ||-2898.689 7838.806 5287.3414 |0
11 (|874.40955 [633.86015 ||-2353.8941 8421.0832 (|5680.0923 ||O
12 (|1894.69305 (/625.76205 ||-1878.8048 8960.7026  {|6044.0702 ||O
13 (|914.2151 618.95025 (|-1483.8943 9163.2157 ||4272.8776 ||O
14 1(932.97565 |(613.30555 ||-1159.4931 9476.3051 ||4418.8737 ||O
15 |[951.7362 608.494 -886.95834 9736.149 4540.0408 ||O
16 (|970.4968 604.48965 |(|-664.83787 9940.6399 ||4635.3965 ||O
17 |(989.2574 601.2717 -491.6831 10084.848 (|4702.6417 |0
18 (|1008.0179 |(|598.824 -366.58568 10166.218 ||4740.5851 (|0
19 (]1026.77/85 [597.13455 ||-288.77534 10178.81 4746.4569 ||O
20 {/1045.539 996.19515 ||-257.73627 10117.552 ||4717.8922 ||0
21 ||1064.2995 |(|596.00145 (|-273.2022 9974.0655 ||4650.9831 ||O
22 ||1083.0605 |(|596.55245 |(|-335.10536 9739.3921 ||4541.5531 ||O
23 ||1101.821 597.8507 -443.61732 9401.5379 ||4384.0091 ||O
24 {11120.5815 ||599.90255 ||-599.09137 8945.67 41714344 ||O
25 (/1140.5625 ||602.95475 ||-835.66/28 8307.8795 |(|3874.0278 ||O
26 (1161.764 607.1317 -1164.4176 74229087 (13461.3592 ||O
27 ||1182.9655 ||612.33065 |(|-1556.8088 6267.4884 [|2922.5779 |0
28 ||1204.167 618.587 -2015.1479 4756.1603 |(2217.834 0
29 ||1222.764 624.9185 -2473.6492 4706.508 31745798 |0
30 (/1238.756 631.1201 -2911.8886 1900.7036  (|1282.0408 (|0
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SL OPE/W

Report generated using GeoStudio 2007, version 7.01. Copyright © 1991-2007 GEO-SL OPE International Ltd.

File Information

Revision Number: 54

Last Edited By: ZScarboro
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Time: 8:49:40 AM
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Directory: S:\\1356\PROJECT S\2006\1356-06-825 Duke Power - Allen Steam Station Ash Landfill\Calculations
\Slope Stability\SL OPEW\North-South\

SLOPE/W

Kind: SLOPE/W

Method: Spencer

Convergence
Minimum Slice Thickness: 0.1
Ignore seismic load in strength: No

Number of Slices: 30

Optimization Tolerance: 0.01

Direction of movement: Right to Left

Allow Passive Mode: 0

Slip Surface Option: Entry and Exit

PhreaticCorrection: No

FOS Distribution Calculation: Constant

Optimize Critical Slip Surface Location: Yes

Cap Suction: No

Rapid Drawdown: No

IncludeAirFlow: No

PWP Conditions Source: Piezometric Line

Consol SatOnly: No

MovingBoundary: No

NumCritial SlipSurfaces: 10

Optimize Critical Slip Surface
Optimization Maximum Iterations: 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 10
Ending Optimization Points. 16
Complete Passes per Insertion: 1
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Materials

Material 1: RAB Ash

Model: Mohr-Coulomb
Weight: 90 pcf
Cohesion: O psf

Phi: 25°

Phi-B: 0 °

Material 2: Ash Fill

Model: Mohr-Coulomb
Weight: 90 pcf
Cohesion: 0 psf

Phi: 34 °

Phi-B: 0°

Material 3: Dike Il

Model: Mohr-Coulomb
Weight: 115 pcf
Cohesion: O psf

Phi: 34 °

Phi-B: 0°

Material 4: Dike |

Model: Mohr-Coulomb
Weight: 120 pcf
Cohesion: 600 psf

Phi: 26 °

Phi-B: 0°

Material 7: Saprolite

Model: Mohr-Coulomb
Weight: 110 pcf
Cohesion: 70 psf

Phi: 32 °

Phi-B: 0 °

Material 8: PWR

Model: Mohr-Coulomb
Weight: 120 pcf
Cohesion: 500 psf
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Phi: 45 °
Phi-B: 0 °

Material 9: Dike Il

Model: Mohr-Coulomb
Weight: 120 pcf
Cohesion: O psf

Phi: 34 °

Phi-B: 0 °

Material 10: Ash (Wet)

Model: S=f(datum)
Weight: 90 pcf
C-Datum: 5078.7 psf
C-Rate of Increase: 7.5
Limiting C: 6500 psf
Elevation: 607 ft

Regions
Material Points
Region 1 ||RAB Ash 12,345
Region 2 ||Dikell 12,13,14,15,16,17,18,19
Region 3 ||Dikel 19,18,17,20,21
Region 4 ||Dikelll 3,12,13,14,15,7,8,9,10,11,6,33,2
Region 5 ||Saprolite 5,4,3,12,19,21,20,22,23,24,35,37,25,26,27,28,29,30
Region 6 ||PWR 32,30,29,28,27,26,25,37,38
Region 7 ||Ash Fill 40,41,42,36,39,34
Region 8 ||RAB Ash 15,7,48,40,34,39,36,49,46,45,44,43,47
Region 9 ||Ash (Wet) ||15,16,17,20,22,23,24,35,49,46,45,44,43,47
Points
X Y
Point1 |0 640
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Point 2 ||630 640

Point 3 ||500 575

Point 4 |[|350 587

Point5 ||O 587

Point 6 ||655 645

Point 7 ||755 620

Point 8 ||740 625

Point 9 ||715 625

Point 10 ||700 630

Point 11 |/685 630

Point 12 (/540 575

Point 13 (/640 625

Point 14 |[|655 625

Point 15 |[|665 620

Point 16 (/685 610

Point 17 ||655 610

Point 18 ||640 610

Point 19 |(|570 575

Point 20 ||716 585.75

Point 21 (/650 575

Point 22 (/730 588

Point 23 (/950 578

Point 24 (/1400 564

Point 25 (/1400 550

Point 26 ||950 548

Point 27 (/740 537

Point 28 (/650 555

Point 29 ||350 566

Point 30 ||O 566
Point 31 (/1400 530
Point 32 ||0 530
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Point 33 (/640 645
Point 34 ({1497 |/620
Point 35 (2400 |[/564
Point 36 (2400 /620
Point 37 (2400 ||550
Point 38 (2400 ||530
Point 39 (/1985 |(620
Point 40 ||855 620
Point 41 (1443 |/816
Point 42 (2400 |/816
Point 43 {949 607.25
Point 44 ||1373 |/607
Point 45 ||1763 |/607
Point 46 (2162 |607
Point 47 {730 619
Point 48 (/814 620
Point 49 (2400 |607

Tension Crack

Tension Crack Option: (none)

Slip Surface Entry and Exit

L eft-Zone Increment: 4

Left Projection: Range

L eft-Zone L eft Coordinate: (756, 620)

L eft-Zone Right Coordinate: (860.00001, 621.66667)
Right-Zone Increment: 4

Right Projection: Range

Right-Zone Left Coordinate: (1533, 816)

Right-Zone Right Coordinate: (1734, 816)

Radius Increments:. 4
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Slip Surface Limits

Left Coordinate: (0, 640)
Right Coordinate: (2400, 816)

Piezometric Lines

Piezometric Line 1

Coordinates
Coordinate: (0, 640)
Coordinate: (630, 640)
Coordinate: (650, 620)
Coordinate: (730, 619)
Coordinate: (950, 607)
Coordinate: (2400, 607)
Adjust Piez Line By: O ft
Bound by Surface Layer: Yes
Materials Considered
Material: RAB Ash
Material: Ash Fill
Material: Dikell
Material: Dike |
Material: Fill
Materia: Alluvium
Material: Saprolite
Materia: PWR
Material: Dike 1l
Material: Ash (Wet)

Seismic Loads

Horz Seismic Load: 0.25
Vert Seismic Load: O

Critical Slip Surfaces

Number FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)
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1 |[optimized |[1.026 |[(948.123, 1540.67)|[341.8233  |[(1533, 816) (824.117, 620)
2 [[52 1.092 |[[(948.123, 1540.67)|[931.247 (1533, 816) (808.135, 620)
3 |[77 1.101 |[(958.782, 1519.55)|(908.132 (1533, 816) (834.203, 620)
4 |82 1117 |[(988.324, 1560.3) |[952.851 (1583.25, 816)  |[(834.203, 620)
5 |[102 1122 |[[(971.65, 1497.52) |[882.937 (1533, 816) (860, 621.667)
6 |[107 1.136 |[(1001.47, 1538.19)|[927.381 (1583.25, 816)  |[(860, 621.667)
7 |[101 1.138 |[(-93.613, 5186.65) |[4663.526  [[(1533, 816) (860, 621.667)
8 |3 1169 |[(1037.8,1141)  |[592.328 (1533, 816) (756, 620)

9 |[103 1.182 |[(1085.58, 1102.98)|(531.549 (1533, 816) (860, 621.667)
10 |[28 1190 |[(1049.6, 1131.53) |[577.269 (1533, 816) (782.068, 620)
11 |[112 1190 |[(1030.63, 1579.07)|[972.484 (16335,816)  |/(860, 621.667)

Slices of Slip Surface: Optimized

PoreWaterPressure Base Frictional Cohesive
X (ft) Y (ft) (psf) Normal Strength Strength
Stress (psf) (psf) (psf)

1 |/839.55875 |(617.38705 ||-272.25043 379.32374 ||176.88157 ||O
2 ||865.62375 |(|612.9764 -85.742009 1533.7689 ||715.20821 ||