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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards of coal combustion residue from the Tennessee
Valley Authority’s Kingston, Tennessee facility in December 2008, which flooded more than
300 acres of land and damaged homes and property, is a wake-up call for diligence on coal
combustion residue disposal units. A first step toward this goal is to assess the stability and
functionality of the ash impoundments and other units, then quickly take any needed corrective
measures.

This assessment of the stability and functionality of the Weatherspoon Steam Electric Plant Ash
Pond is based on a review of available documents and on the site assessment conducted by
Dewberry personnel on February 22, 2011. As detailed in Section 1.2.2, there are
recommendations based on field observations that may help to maintain a safe and trouble-free
operation.

In summary, the Weatherspoon Steam Electric Plant Ash Pond is rated FAIR for continued safe
and reliable operation. Acceptable performance is expected under all required loading
conditions (static, hydrologic, seismic) in accordance with the applicable safety regulatory
criteria. However, the continued presence of large trees and shrubs on the downslopes of several
embankments leads to the Fair (rather than Satisfactory) rating. Also minor deficiencies may
still exist that require remedial action and/or secondary studies or investigations.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is investigating the potential for catastrophic
failure of Coal Combustion Surface Impoundments (i.e., management unit) from occurring at
electric utilities in an effort to protect lives and property from the consequences of a dam failure
or the improper release of impounded slurry. The EPA initiative is intended to identify
conditions that may adversely affect the structural stability and functionality of a management
unit and its appurtenant structures (if present); to note the extent of deterioration (if present),
status of maintenance and/or a need for immediate repair; to evaluate conformity with current
design and construction practices; and to determine the hazard potential classification for units
not currently classified by the management unit owner or by a state or federal agency. The
initiative will address management units that are classified as having a Less-than-Low, Low,
Significant, or High Hazard Potential ranking (for Classification, see pp. 3-8 of the 2004 Federal
Guidelines for Dam Safety).

In early 2009, the EPA sent letters to coal-fired electric utilities seeking information on the safety
of surface impoundments and similar facilities that receive liquid-borne material that store or
dispose of coal combustion residue. This letter was issued under the authority of the
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Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

Section 104(e), to assist the Agency in assessing the structural stability and functionality of such
management units, including which facilities should be visited to perform a safety assessment of
the berms, dikes, and dams used in the construction of these impoundments.

EPA requested that utility companies identify all management units including surface
impoundments or similar diked or bermed management units or management units designated as
landfills that receive liquid-borne material used for the storage or disposal of residuals or by-
products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler
slag, or flue gas emission control residuals. Utility companies provided information on the size,
design, age and the amount of material placed in the units (See Appendix C).

The purpose of this report is to evaluate the condition and potential of residue release from
management units and determine the hazard potential classification. This evaluation
included a site visit. Prior to conducting the site visit, a two-person team reviewed the
information submitted to EPA, reviewed any relevant publicly available information from state
or federal agencies regarding the unit hazard potential classification (if any) and accepted
information provided via telephone communication with the management unit owner.

This report presents the opinion of the assessment team as to the potential of catastrophic failure
and reports on the condition of the management unit(s).

Note: The terms “embankment”, “berm”, “dike” and “dam” are used interchangeably within
this report, as are the terms “pond”, “basin”, and “impoundment”.

LIMITATIONS
The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion
residue management unit(s). Qualified Dewberry engineering personnel performed the field

observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS

1.1  CONCLUSIONS

Conclusions are based on visual observations from a one-day site visit, February 22,
2011, and review of technical documentation provided by Progress Energy
Carolinas, Inc.

1.1.1 Conclusions Regarding the Structural Soundness of the Management
Unit(s)

The structural soundness is Fair. At the time of the site visit, sections of
the original embankment system were found to be in disrepair and require
mitigation. Progress Energy, subsequent to the site visit, developed a plan
of corrective actions that was permitted through the State and
implemented in 2011. Based on information subsequently provided by
PEC, structural stability factors of safety for static and seismic conditions
are at or above the US Army Corps of Engineers minimum threshold for
the Ash Pond dams.

A Satisfactory rating was not made because trees and shrubs continue to
grow along the northern and eastern downstream slopes, as approved by
the State, and the potential for liquefaction documentation was not
provided.

1.1.2  Conclusions Regarding the Hydrologic/Hydraulic Safety of the
Management Unit(s)

Adequate impoundment capacity to contain and pass the 100-year design
storm without overtopping the dikes is currently present.

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The supporting technical documentation is adequate. Engineering
documentation reviewed is referenced in Appendix A.

1.1.4 Conclusions Regarding the Description of the Management Unit(s)

The description of the management unit provided by the owner was an
accurate representation of what Dewberry observed in the field.

Weatherspoon Steam Electric Plant 1-1
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1.1.5 Conclusions Regarding the Field Observations

The overall assessment of the ash pond embankment system was that it
was in fair condition. It is our understanding that the trees and shrubs
found on the northern and eastern downstream slopes. will remain in-
place at the direction of the North Carolina Department of Environment
and Natural Resources (NCDENR); however, this does not negate the
inherent safety concerns posed by improper vegetation on the
embankment slopes. The original dike downstream slope was in disrepair,
but it was documented to be part of a major repair plan that was
implemented concurrently with the northern embankment. Seeps along
the downstream toe of the southern, eastern and western dike were
observed and also addressed in the repair plan. There were minor ruts
observed along the crest and standing water within the roadside ditches
adjacent to the downstream of toe.

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

The current maintenance and methods of operation appear to be
inadequate for the ash management unit. There was evidence of
significant embankment repairs that were needed. Now that the repairs
have been made, maintenance should be improved.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

The surveillance program appears to be adequate. The management unit
dikes have just recently been instrumented. Progress Energy started
recording piezometer readings in 2011, so there are no historical readings.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

The Ash Pond is rated FAIR for continued safe and reliable
operation. Trees 8-inches and larger in diameter were left along the
northern and eastern dikes at the direction of NCDENR, but this does
not negate the inherent safety concerns imposed by improper
vegetation along the embankment slopes.
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1.2  RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability

An action plan needs to be developed to prevent the number of trees and
wooded vegetation from increasing along any ash pond embankment and
for remediating the original dike. It was noted that the tree removal and
dike repair will require NCDENR approval. A liquefaction analysis
should be performed to further characterize the safety of the
embankments.

1.2.2 Recommendations Regarding the Field Observations

The following recommendations made in the Draft report were addressed
by PEC as part of the remediation activities that were permitted by
NCDENR and implemented in 2011:

e Installed animal guards at toe drains

e Began monitoring seepage along downstream toe along southern,
eastern and western dikes

e Repaired rutting along crest

e Addressed standing water within roadside ditches downstream of
toe

1.2.3 Recommendations Regarding the Maintenance and Methods of Operation

Removal of trees and woody vegetation needs to be addressed more often.
It is noted this has been adopted in recent inspection reports. NCDENR
has requested the current 8-inch and larger trees be left.

1.2.4 Recommendations Regarding Continued Safe and Reliable Operation

For continued safe operation we recommend the following:

e Address tree removal along the downstream slope while
coordinating with NCDENR.
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1.3 PERFORM A LIQUEFACTION ANALYSIS OF THE ASH POND
PARTICIPANTS AND ACKNOWLEDGEMENT

1.3.1 List of Participants

Rob Miller, Progress Energy Carolinas, Inc.
Bill Forster, Progress Energy Carolinas, Inc.
Fred Holt, Progress Energy Carolinas, Inc.
Robin Bryson, Progress Energy Carolinas, Inc.
Larry Baxley, Progress Energy Carolinas, Inc.
Al Tice, MACTEC Engineering and Consulting, Inc. (MACTEC)
Sally Castle, NCDENR

Diane Adams, NCDENR

Andy Schneider, NCDENR

Steve Cook, NCDENR

Justin Story, Dewberry

Frederic Shmurak, Dewberry

1.3.2 Acknowledgement and Signature

We acknowledge that the management unit referenced herein has been
assessed on February 22, 2011.
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Weatherspoon Steam Electric Plant and ash ponds are located just outside of
Lumberton, NC. The ash ponds consist of a northern area and southern area split by
an internal dike and discharge into a plant cooling lake that feeds the Lumber River.
The nearest downstream town is Boardman which is approximately 12 miles away.
Figure 2.1a depicts a vicinity map around the plant; Figure 2.1b depicts an aerial
view of the facility.
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Figure 2.1 a: Weatherspoon Steam Electric Plant Vicinity Map

Weatherspoon Steam Electric Plant 2-1
Progress Energy Carolinas, Inc. Coal Combustion Residue Impoundment
Robeson County, North Carolina Dam Assessment Report



l—
<
L
>3
-
O
®
-
LLJ
>
e
- -
O
ol
<
<
Q.
LL
')
-

Ash Pond

Weatherspoon
Plant

Figure 2.1 b: Weatherspoon Electric Steam Plant Aerial View

Table 2.1: Summary of Dam Dimensions and Size

Weatherspoon Ash Pond
Dam Height (ft) 28
Crest Width (ft) 12
Length (ft) 6,600
Side Slopes (upstream) H:V 2:1
Side Slopes (downstream) H:V 2.5:1

Weatherspoon Steam Electric Plant
Progress Energy Carolinas, Inc.
Robeson County, North Carolina
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2.2 COAL COMBUSTION RESIDUE HANDLING

2.2.1 Fly Ash

Fly ash is collected by an electrostatic precipitator. The collected ash is
stored in hoppers and conveyed pneumatically to a silo (see photo below).
From the silo it is conveyed hydraulically in a pipe to the Ash Pond. The
discharge into the ash pond is continuous. A flowchart for handling the
fly ash is shown in Appendix A (Doc 01 - Ash Handling System
Overview).

Overview of Ash Handling System
2.2.2 Bottom Ash

Bottom ash is collected from the furnace and conveyed through the same
pipe as the fly ash into the ash pond.

2.2.3 Boiler Slag

Boiler slag is collected from the boiler and is sluiced into the same pipe
that conveys fly and bottom ash into the ash pond.

2.2.4 Flue Gas Desulfurization Sludge

No Scrubbers are used in this plant so there is no flue gas desulfurization
(FGD) process or related waste products to be discharged.
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2.3 SIZE AND HAZARD CLASSIFICATION

The ash pond is impounded by an earthen embankment system consisting of a dike
configuration. Reference Table 2.1 for dam height, crest width, length and side
slopes. The maximum storage volume corresponding to the top of the embankment
is 425 acre-feet. (Dam Information Summary dated January 25, 2011 provided by
Progress Energy. See Appendix A: Doc: 02 — Ash Pond Summary). The size
classification based on United States Army Corps of Engineers (USACE) standards

is small.
Table 2.3a: USACE ER 1110-2-106
Size Classification

Impoundment

Category Storage (Ac-ft) Height (ft)
Small 50 and < 1,000 25 and <40
Intermediate 1,000 and < 50,000 40 and < 100
Large > 50,000 > 100

A Hazard Classification of “Intermediate Hazard” has been assigned by the NC
Dam Safety Regulations and Dam Safety Inventory program. Dewberry notes that
the release of ash residue would remain on the power plant property. Therefore, per
the Federal Guidelines for Dam Safety dated April 2004, a Low Hazard Potential
classification applies to those dams where failure or mis-operation results in no
probable loss of human life and low economic/environmental losses are expected.
Losses are principally limited to the owner’s property.
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Table 2.3b: FEMA Federal Guidelines for Dam Safety
Hazard Classification
Loss of Human Life Economic, Environmental,
Lifeline Losses
Low None Expected Low and generally limited to owner
Significant | None Expected Yes
High Probable. One or more Yes (but not necessary for
expected classification)
Weatherspoon Steam Electric Plant 2-4
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24 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE
UNIT(S) AND MAXIMUM CAPACITY

The ash pond permanently contains fly ash, bottom ash, pyrites and boiler slag. The
drainage area is assumed to be the surface area of the ponds.

Table 2.4: Maximum Capacity of Unit

Weatherspoon Ash Pond

Surface Area (acre) 17
Current Storage Capacity (cubic yards) 553,373*
Current Storage Capacity (acre-feet) 343*
Total Storage Capacity (cubic yards) 1,174,507*
Total Storage Capacity (acre-feet) 728%*
Crest Elevation (feet) 143
Normal Pond Level (feet) 139

*Information taken from the Dam Breach Analyses and Inundation Map. See
MACTEC (Appendix A: Doc 09 — Ash Pond Inundation Report).

2.5 PRINCIPAL PROJECT STRUCTURES
2.5.1 Earth Embankment

Within the northern ash area, the dike fill consists predominantly of sandy
soils with some silt and clay. The southern ash area dike soils consist of
predominantly silty or clayey sands. A geotechnical analysis was
performed and that documentation can be found in Appendix A: Doc 03:
Seepage and Stability Analysis.

2.5.2 Outlet Structures

The outlet works consist of a 24-inch reinforced concrete pipe (RCP)
vertical riser connected to a 24-inch RCP extending through the dike to a
secondary settling basin. A similar riser and pipe combination discharges
beyond the secondary settling basin dike into a channel leading to the
Cooling Lake. Neither of the pipes has seepage collars.

Weatherspoon Steam Electric Plant 2-5
Progress Energy Carolinas, Inc. Coal Combustion Residue Impoundment
Robeson County, North Carolina Dam Assessment Report



FINAL

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

All critical infrastructures were located using aerial photography and might not
accurately represent what currently exists down-gradient of the site. See Figure 2.6
for an aerial view of critical infrastructure downstream of the Weatherspoon Plant.
Progress Energy provided a 5-mile downstream map showing Weatherspoon Steam
Electric Plant and associated critical infrastructure that can be found in Appendix A
(Doc 05 - Weatherspoon Five-mile map). There are a few places of worship,
schools and Wilmington Highway (72) within the 5 mile down gradient radius of
the ash pond. Not all critical infrastructures are labeled for clarity purposes.

Figure 2.6: Downstream Gradient of Weatherspoon Plant
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT UNIT

Progress Energy has provided their dam inspection procedure which can be found
in Appendix A. (Doc 06 - Dam Inspection Procedure). Additional five-year and
annual inspections can be found in Appendix A as well.

Key results from the Five-Year Independent Consultant Inspection, dated
12/20/2010 (Appendix A: Doc 07 - 2010 Five-Year Inspection), are as follows:

Northern Ash Area

Dikes have performed well; no dike failures have occurred. Locally steep
areas exist in the exterior slope some of which indicate past slumping. No
areas indicate recent activity (Perform remedial work);

There was no evidence of seepage emerging from the dikes or immediately
adjacent to toe areas;

Vegetation on the exterior slopes of the northern and northeastern dike has
not been maintained due to the inactive conditions, and small and large trees
have grown up on the slope. No indications of structural distress to the dike
from the tree growth were seen (Develop a plan for management).

Southern Ash Area

No evidence of excessive, erosion, instability or settlement of the dikes was
observed. In general, the ash pond dikes appear to be in good condition and
are well maintained. The discharge structures appear to be in good
condition;

Seepage is present at localized spots on the lower portion of the south dike,
the base of the east dike and at the southeast corner of the pond dike. The
seepage on the south dike appears to have increased slightly in recent years.
Remedial measures should be considered, consistent with the potential
future use plans for the ash pond (Continue to be observed and potentially
remediated);

The toe drain installed along the south dike continues to function. Outlets
from the drain into the drainage ditch are partially blocked with soil and
need to be cleaned. The outlet ditch from the toe drain is being well
maintained (Clear drains of sediment);

Weatherspoon Steam Electric Plant 3-1
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Local erosion along the interior slopes of the south dike and the dike
separating the pond from the settlement basin has generally been covered by
ash and has thick growth of reeds limiting risk of further erosion (Should be
monitored and if increasing in size place geotextile fabric and rip rap);

Results from report of 2009 Limited (Annual) Field Inspection, dated 05/05/2009
(Appendix A: Doc 08 - 2009 Annual Inspection):

Eroded spots on interior of south dike and separator dike should be
monitored;

The outlet of the collector ditch for the south dike toe drain should be
cleared of sediment and vegetation;

Local seepage on the south dike slope, the east dike and the southeast corner
of the pond should be observed;

A review of seepage and stability conditions along the toe of the ash pond
dikes in conjunction with engineering for the next lift or phase of ash pond
storage capacity additions;

Shallow holes in the exterior slope of the “geotube” containment dikes
should be monitored. The holes may be related to animal burrows.

3.2 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

The dam is inspected by NCDENR Dam Safety and Division of Water Quality on
an annual basis.

Discharge from the impoundment is regulated by the Federal National Pollutant
Discharge Elimination Program (NPDES) and the impoundment has been issued a
National Pollutant Discharge Elimination System Permit. Permit No. NC0005363.

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS

Data reviewed by Dewberry did not indicate any spills, unpermitted releases, or
other performance related problems with the dam over the last 10 years.
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

4.1 SUMMARY OF CONSTRUCTION HISTORY

4.1.1

Original Construction

Construction began in 1955 for the ash storage area and was expanded in
1963. No additional information was provided for the structures built
prior to 1979. There was a dike built in 1979, creating the southern ash
disposal area, designed by Carolina Power & Light and constructed by
C.M. Lindsay. A subsurface exploration was performed, but no seepage
or stability analysis was performed for the design.

Significant Changes/Modifications in Design since Original Construction

In 1993, a trench drain was installed along a berm parallel to the south
dike with outlet pipes extended to the adjacent ditch to lower the water
level on the south dike. In 2004 the riser height elevation was increased to
elevation 141.5° from the original riser height of 135’ (Appendix A: Doc
10 — Ash Pond Sections & Details).

Significant Repairs/Rehabilitation since Original Construction

In 1994 the exterior slope of the south dike experienced surface erosion
due to heavy vehicular, animal and human traffic and was repaired by
placing woven plastic bags filled with a mixture of cement, blasting sand
and Blastox along the embankment.

4.2 SUMMARY OF OPERATIONAL PROCEDURES

4.2.1

Original Operational Procedures

The ash pond was designed and operated for sedimentation and sediment
storage of ash. Plant process waste water and coal combustion waste are
discharged into the ash pond. Inflow water is treated through gravity
settling and deposition, and the treated process water and stormwater
runoff is discharged through a passive type overflow outlet structure.
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4.2.2 Significant Changes in Operational Procedures and Original Startup

No documentation was provided describing any significant changes in
operating procedures.

4.2.3 Current Operational Procedures

To the best of our knowledge, original operational procedures are in
effect.

4.2.4 Other Notable Events since Original Startup

No additional information was provided.
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5.0 FIELD OBSERVATIONS

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Frederic Shmurak, P.E. and Justin Story, E.I. performed a site
visit on Tuesday, February 22, 2011 in company with the participants.

The site visit began at 10:00 AM. The weather was a cloudy cool day.

Photographs were taken of conditions observed. Please refer to the Dam Inspection
Checklist in Appendix B for additional site information. Selected photographs are
included here for ease of visual reference. All pictures were taken by Dewberry
personnel during the site visit.

The overall assessment of the impoundment system was that it was in poor
condition due to the general disrepair of the northern dike. Note that a remediation
plan was developed, permitted by NCDENR and implemented subsequent to the
time of the site visit.

5.2 NORTHERN ASH AREA EMBANKMENT
5.2.1 Crest

The crest had no signs of depressions, tension cracking, or other
indications of settlement or shear failure and appeared to be in satisfactory
condition; however, there were signs of minor rutting most likely from
vehicular traffic.
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Crest showing minor rutting — Northern Ash Area

Weatherspoon Steam Electric Plant 5-1
Progress Energy Carolinas, Inc. Coal Combustion Residue Impoundment
Robeson County, North Carolina Dam Assessment Report




FINAL

5.2.2  Upstream/Inside Slope

The upstream slopes are mostly vegetated with tall grasses. No scarps,
sloughs, depressions, bulging or other indications of slope instability or
signs of erosion were observed.

5.2.3 Downstream/Outside Slope and Toe

Areas of the northern and northeastern slopes were eroding, in disrepair
and had large trees established within the embankment. This area required
remediation. We were informed by Progress Energy that subsequent to
the field visit a plan was developed, approved by NCDENR and
implemented to remediate the embankments.

Downstream slope — Northern Ash Area
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Downstream slope — Northern Ash Area
5.2.4 Abutments and Groin Areas

The ash pond embankment consists of a dike system completely
surrounding the pond, therefore the earthen embankment does not abut
existing hillsides, rock outcrops or other raised topographic features.

5.3 SOUTHERN ASH AREA EMBANKMENT
5.3.1 Crest

The crest had no signs of depressions, tension cracking, or other
indications of settlement or shear failure and appeared to be in satisfactory
condition; however, there were signs of minor rutting most likely from
vehicular traffic.
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Crest - Southern Ash Area

5.3.2  Upstream/Inside Slope

The upstream slopes are mostly vegetated with tall grasses. No scarps,
sloughs, depressions, bulging or other indications of slope instability or
signs of erosion were observed.

5.3.3 Downstream/Outside Slope and Toe

No scarps, sloughs, depressions, bulging or other indications of slope
instability or signs of erosion were observed. It is recommend the power
plant install animal guards for the toe drains. Seepage was observed at a
few locations and this needs to be monitored.
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Toe drains — Southern Ash Area

Potential seepage along downstream toe — Southern Ash Area
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5.4 OUTLET STRUCTURES
5.4.1 Overflow Structure

The outlet works consist of a 24-inch reinforced concrete pipe (RCP)
vertical riser connected to a 24-inch RCP extending through the dike to a
secondary settling basin. A similar riser pipe combination discharges
beyond the secondary settling basin dike into a channel leading to the
Cooling Lake.

5.4.2 Outlet Conduit

The visual portion of the outlet conduit was functioning properly with no
apparent deterioration. There was undercutting around the concrete
outfall.

5.4.3 Emergency Spillway
No emergency spillway is present.
5.4.4 Low Level Outlet

No low level outlet is present.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Flood of Record

No documentation has been provided about the flood of record. The ash
pond is a diked embankment facility having a contributing drainage area
equal to the surface area of the impoundment; therefore the impounded
pool would not be anticipated to experience significant flood stages.

6.1.2 Inflow Design Flood

According to FEMA Federal Guidelines for Dam Safety, the current
practice in the design of dams is to use the Inflow Design Flood (IDF) that
is deemed appropriate for the hazard potential of the dam and to design
spillways and outlet works that are capable of safely accommodating the
floodflow without risking the loss of the dam or endangering areas
downstream from the dam to flows greater than the inflow. The
recommended IDF or spillway design flood for a low hazard small sized
structure (See section 2.2), in accordance with the USACE Recommended
Guidelines for Safety Inspection of Dams ER 1110-2-106 criteria is the
50-year to 100-year frequency (See Table 6.1.2).
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Table 6.1.2: USACE Hydrologic Evaluation Guidelines
Recommended Sgillwaz Design floods
Hazard Size Spillway Design Flood

Small 50 to 100-yr frequency

Low Intermediate 100-yr to %2 PMF
Large Y2 PMF to PMF
Small 100-yr to /2 PMF

Significant Intermediate %2> PMF to PMF
Large PMF
Small > PMF to PMF

High Intermediate PMF
Large PMF

The 100-year frequency, 24 hour duration storm event is 9.06 inches.
Since the facility has a contributing drainage area equal to the surface area
of the impoundment, it is anticipated the facility would not experience
significant flood states. There is approximately 2 feet of freeboard, thus

adequate freeboard exists.
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6.1.3 Spillway Rating

No spillway rating was provided. The ash pond is a diked embankment
facility having a contributing drainage area equal to the surface area of the
impoundment; therefore the impounded pool would not be anticipated to
experience significant changes in elevation. The outlet structure type is
unregulated and, given little change in the normal pool elevation, the
resulting discharge rate is expected to be relatively constant.

6.1.4 Downstream Flood Analysis

A dam breach analysis and inundation map development was performed
for the site (see Appendix A, Doc 9). The analysis concluded there were
no bridges or other structures along the drainage course that might be
impacted by the breach. It was also determined that a breach at any other
locations, other than the drainage course, would drain into the cooling
pond The cooling pond can accommodate the breach without a significant
rise in the water level. (See Appendix A: Doc 09 — Ash Pond Inundation
Report).

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION
Supporting documentation reviewed by Dewberry is adequate.
6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

Adequate capacity and freeboard exists to safely pass the design storm.
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION
7.1.1 Stability Analyses and Load Cases Analyzed

A stability analysis report for the ash pond dated September 27, 2010, by
MACTEC (MACTEC 2010) provides information on the stability
analysis. The results are presented in Section 7.1.4 Factors of Safety and
Base Stresses. Steady state (normal) and Seismic loading conditions were
analyzed. See Appendix A. (Doc 03 - Slope Stability Analyses) for the
complete report.

7.1.2  Design Parameters and Dam Materials

The MACTEC 2010 report includes documentation of the shear strength
design properties for the ash pond embankments (see Appendix A, Doc 03
- Slope Stability Analyses).

Test results showing the strength parameters of the embankments are
presented below. There are multiple sections analyzed in the report and
only a portion of those analyzed are shown below. The ones shown below
are sections that marginally meet the minimum factors of safety.

Figure 7.1.2a: Stability Analysis (Section NB-7)
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Figure 7.1.2b: Stability Analysis (Section SB-7)

No part of the Ash Pond impoundment system appears to be built over wet
ash, slag, or other unsuitable materials.

7.1.3  Uplift and/or Phreatic Surface Assumptions

Monitoring instrumentation devices were just recently installed. The
assumed phreatic surfaces are shown on the figures in section 7.1.2 above
and the depiction seems appropriate for these types of structures. No
additional information was provided.

7.1.4 Factors of Safety and Base Stresses

In 2010 structural stability analyses were performed on the dikes of the
ash pond. The results indicated there were locations where minimum
factors of safety were not being met. PEC developed a remediation plan
and implemented the plan in 2011.

Stability analyses of the northern and southern ash pond areas that reflect
the 2011 upgrades were performed by MACTEC. The analyses show
factors of safety meet the 1.5 NCDENR and United States Army Corp of
Engineers (USACOE) thresholds for static conditions and the 1.0 factor of
safety for seismic conditions. The results, including the remedial activities
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performed at the Weatherspoon Plant are provided in Table 7.1 below.
(see Appendix A: Docs 03, 04, 11, and 12).

Table 7.1 Structural Stability Analysis for Weatherspoon Ash Pond

Section Factor of Safety
Identification Description of Analysis Static Seismic
North Dike, Exterior slope flattened to 2.5H:1V by cutting 1.54 1.04
Section 1 into steeper sections of existing dike.
North Dike, Exterior slope, water level unchanged, added 2-ft | 1.58 1.09
Section 1 thick riprap for 26-ft length at the toe of the
slope.
North Dike, Exterior slope flattened to 2.5H:1V by cutting 1.54 1.04
Section 2 into steeper sections of existing dike.
North Dike, Exterior slope, water level unchanged, 1.62 1.09
h Section 2 combination of riprap and slope flattening.
z Added 2-ft thick riprap starting 5-ft outside the
toe of the slope to an elevation 137 on the slope.
m Exterior slope flattened to 2H:1V between
elevation 137 and 140.5 by cutting into steeper
E sections of existing dike.
North Dike, Exterior slope, stabilized with Platypus Anchor 1.53 1.09
: Section 2 System capable of providing an equivalent
surface load of up to 250 psf acting normal to the
U surface.
o North Dike, Exterior slope, stabilized with a 5-ft high and 8-ft | 1.59 1.15
Section 10 wide, 1H:1V riprap berm at the toe of the slope
n North Dike, Exterior slope flattened to 1.5H:1V by cutting 1.47 1.07
Section 10 into steeper sections of existing dike.
South Dike, Exterior slope, water level lowered by 2-ft in the 1.46 1.12
m Section 2 slope and at the toe. Failure circle extending into
> foundations soils.
South Dike, Exterior slope, water level lowered by 2-ft in the 1.58 1.28
= Section 2 slope and at the toe. Failure circle constrained to
: dike soils.
South Dike, Exterior slope, added 2-ft thick riprap extending 1.62 1.30
u Section 2 from the edge of the ditch to 26-ft on the dike
slope. Failure circle constrained to dike soils.
ﬁ South Dike, Exterior slope, added 2-ft thick riprap extending 1.51 1.15
Section 2 from the edge of the ditch to 26-ft on the dike
q slope. Failure circle extending into foundations
soils.
ﬂ South Dike, Exterior slope, water level lowered by 2-ft in the 1.57 1.28
Section 3 slope and at the toe. Failure circle not
n constrained.
Ll *Static factors of safety should meet or exceed 1.5 and Seismic factors of
m safety should meet or exceed 1.0
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7.1.5 Liquefaction Potential
No liquefaction potential documentation was provided.
7.1.6  Critical Geological Conditions

The ash ponds are near the western edge of the Inner Coastal Plain
Physiographic province. The surficial materials in this area were
deposited by river activity and typically consist of mixed layers of sand,
silt and clay. Because the site is adjacent to the Lumber River, floodplain
deposits of soft silt and clay are common. The upper deposits are
underlain by silts and clays of the Yorktown Formation. Broken shells
mixed with silt, clay and sand are often encountered in this formation.
(Appendix A: Doc 03 — Seepage and Stability Analysis)

A separate document provided by MACTEC also states the plant is
located in Black Creek Formation of the Coastal Plain. (Appendix A: Doc
02 — Ash Pond Summary)

Based on USGS Seismic-Hazard Maps for the Conterminous United
States, the facility is located in an area anticipated to experience a 0.05g to
0.10g acceleration with a 2-percent probability of exceedance in 50-years.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION
Structural stability documentation is adequate.
7.3  ASSESSMENT OF STRUCTURAL STABILITY

Overall, the structural stability of the dam appears to be fair based on the following
observations:

e Although all parts of the dikes meet the Factors of Safety, several sections
of the embankment meet the minimum Factor of Safety value for slope
stability; and

e Significant amounts of large vegetation are on the North embankment.

Weatherspoon Steam Electric Plant 7-4
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FINAL

8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATING PROCEDURES

The ash pond was designed and operated for sedimentation and sediment storage of
ash. Plant process wastewater and coal combustion waste are discharged into the
ash pond. Inflow water is treated through gravity settling and deposition, and the
treated process water and stormwater runoff are discharged through a NPDES
permitted passive type overflow outlet structure.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

Maintenance procedures for the facility are based on weekly, monthly, annual and
five-year inspections. If deficiencies are noted during the inspections, the first
responsibility of the inspector is to discuss any noted issues or areas of concern with
the plant environmental coordinator. A work order will then be requested as needed
to address the issues or concerns, and the issue will be routed to the plant manager
for review and the appropriate forms are filled out to get the necessary work
completed. See Appendix A: Doc 06 — Dam Inspection procedure for the process.

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS
8.3.1 Adequacy of Operating Procedures

Based on the assessments of this report, operating procedures appear to be
adequate.

8.3.2 Adequacy of Maintenance

Based on the assessments of this report, maintenance procedures appear to
be inadequate in the northern and northeastern slopes of the ash pond.
Trees and other vegetation has established on the northern embankment.
Multiple areas along the northern embankment showed signs of erosion
and slope degradation. It is recommended that PEC improve its
maintenance procedures to prevent additional tree and shrub establishment
on the slopes and to repair the slopes in a timely manner.
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FINAL

9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES
The current surveillance procedures consist of monthly, annual and five-year
inspections.
Monthly Inspections:
Progress Energy initiated a monthly inspections program to visually assess the
condition of the embankments. The procedures can be found in Appendix A — Doc
06: Dam Inspection Procedures.
Annual Inspections:
One annual inspection was provided by Progress Energy and can be found in
Appendix A - Doc 08: 2009 Annual Inspection. In addition to the annual inspection
by Progress Energy, NCDENR conducts an annual inspection.
Five-Year Inspections:
A Five-Year inspections report was provided by Progress Energy and can be found
in Appendix A - Doc 07: Five-Year Inspection.
9.2 INSTRUMENTATION MONITORING
The recently installed piezometers (2011) are adequate for monitoring the phreatic
surface.
9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program
Based on the data reviewed by Dewberry, including observations during
the site visit, the inspection program is adequate.
9.3.2 Adequacy of Instrumentation Monitoring Program
Based on the data reviewed by Dewberry, including observations during
the site visit, the monitoring program is adequate.
Weatherspoon Steam Electric Plant 9-1
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Ash Handling System Overview
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System Purpose

The ash handling system consists of two major components: the bottom ash conveyor and the fly-ash
conveyor. Because the characteristics of ash are very different from the front to the back of the boiler,
the collection and transport are separate for the furnace bottom ash and collection points downstream.
Both systems are essential in complying with air emission permits and eliminating river water pollution.
Without effective ongoing removal of ash, the boiler unit would require outages to remove the ash. A
wet bottom ash system collects and removes ash from the furnace. Bottom ash is a mixture of slag,
clinkers and coarse granular ash. Bottom ash is produced during combustion by impurities contained
within coal. The system uses water impounding for the following reasons:

- To break up large pieces of slag by thermal shock as they fall into the pool of ambient temperature
water.

- To keep the ash and slag submerged so that they do not fuse into large unmanageable masses that
would result if they were exposed to furnace heat

The fly-ash system collects ash particles that drop out of the flue gas when the gas changes direction
abruptly in the back pass and air heater ducts and is collected in hoppers along the flue gas outlet
passage and precipitator. If this ash were allowed to exit at the stack, opacity readings would be out of
compliance.

System Flow Path

Bottom Ash Removal : The bottom ash system begins in the furnace. Ash continuously falls into a water
impounded ash hopper from the furnace above. The bottom ash hopper, which is designed with sloped
sides for gravity flow, collects the ash. Water jets assist the removal of ash deposits from the ash
hopper. The ash is changed to slurry form during the ash removal process. A manually operated vertical
lifting door (inner door) in the dog house is opened to allow removal of bottom ash. During ash removal
operations, the inner door and a pneumatically operated bottom ash supply valve are opened and the
ash slurry is drawn from the hopper through the clinker grinder using a jetpulsion pump. High-pressure
water from the ash pumps flows through the jetpulsion pump. The jet pump acts as a nozzle, increasing
the velocity and creating a vacuum inside the jet pump nozzle. The vacuum draws the bottom ash slurry
from the clinker grinder through the jet pump and discharges to the ash pond. The clinker grinder
reduces any lumps or clinkers to a size, which will pass through the jetpulsion pump, and into the ash
sluice line. The ash sluice line, located in a concrete trench below plant grade level, transports the ash
away from the plant to the ash pond area.

Fly Ash Removal - This system consists of precipitator hoppers, economizer hoppers and air heater
hoppers. The economizer hoppers are set directly beneath the economizer where the flue gas is exiting
the boiler. They are located in a space where the flue gases change direction. This change in direction of
the gas flow causes large particulates to fall out of the gas and accumulate in the hoppers. The air heater
hoppers beneath the air pre-heaters have been disconnected from the fly ash system. The discharge
from the air heater hoppers is piped to the bottom ash and is only set-up when washing the air heaters.
The precipitator collects ash on the electrically charged plates and electrodes. Rappers and vibrators
knock the dust off the plates and electrodes where it is collected in the hoppers. Fly ash is pneumatically
conveyed from each hopper. The airflow necessary for conveying the ash is created by a hydroveyor
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exhauster and air intake valves on each of the lines serving the dust hoppers. The fly ash and conveying
air mix with water in the

inlet section of the hydroveyor exhauster and are discharged into an air separator tank. Conveying air
after being separated from the fly ash is vented to the atmosphere. The ash-water slurry discharges by
gravity from the air separator to a common header with Unit 2. The ash-slurry mixture is pumped
through a jet pump to the ash pond. Figure 1 below is an illustration of the fly ash removal system.

1B 1A 2B 2R

e W W W

F$% $3% 3

FRECIPITRTOR HOPPERS & TR CRBINETS

OVERFLOW

1D 1C 2D 20

HYDROVEYOR
VACUL

FRECIPITATOR HOFPPERS % TR CRBINETS

1-17 1-18 1-19 1-2@ ;
N/ ¥ s BYPASS Yeerrine i |
% % X ye VALVE : STOP
- ~
- | ,
ECONOMIZER HOFPERS E 22 ASH PUMP
BEFRING CIERR

.
Figure 1: Fly Ash System F”’“”"‘”"”’”"‘*

TO ASH POND

-
<
w
=
-
.
O
&
L
s
—
L
)
o
<L
<L
o 8
i
2,
-




APPENDIX A
Document 2

Ash Pond Summary
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DAM INFORMATION SUMMARY
Weatherspoon Steam Electric Plant
Ash Pond
Robeson County, North Carolina

1. Location

Located on east bank of Lumber River about one mile southeast of Lumberton
Latitude: N34.5913°

Longitude: W78.9693°

Latitude and longitude taken from NC Dam Safety Inventory listing

NC Dam ldentification Number: ROBES-009

2. Size and Dimensions UPDATE FOR NEW INCLUSION OF OLD POND SECTIONS

Length: 6,600 feet

Maximum Structural Height: 28 feet

Surface Area 17 acres (1979 portion)

Storage capacity: 425 acre feet (1979 portion; most capacity is occupied by
sedimented ash)

Size Classification: Small

Hazard Classification: Intermediate

(Classifications based on NC Dam Safety Regulations and Dam Safety Inventory)

Regulatory Design Storm 100 yr*

US Slope: 2.0(H):1(V)

DS Slope: 2.5(H):1(V)

Crest Width: 12 feet

Crest Elevation: 143 feet **

Maximum Pool Elevation: 141.0 feet**

Current Operating Level: 139 feet **

Instrumentation None

* Design is based on 100-yr storm of 6.3 inches over 6 hours.
** QOriginal design used 1929 survey datum; elevations are adjusted to NAVD 1988

3. Geology and Seismicity
Located in Black Creek Formation of Coastal Plain,

Near Zone 1 and 2 boundary seismic zone according to Corps of Engineers with
Design Earthquake: a, =0.05t00.1 g

4. Design Information

The ash pond as considered by NC Dam Safety includes portions constructed in the 1950’s and
1960’s that are now completely filled with sedimented ash as well as the currently active area
constructed in 1979. No design or construction information is available for the earlier dikes. The
1979 dike was designed by CP&L. A subsurface exploration was performed. No stability or seepage
analysis was performed for the design. No internal drainage was included in the design.

AMACTEC

3301 Atlantic Avenue, Raleigh, NC 27604
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Information Summary Weatherspoon Plant
January 25, 2011 Ash Pond Dikes
Page 2 of 2

The outlet works consist of a 24-inch reinforced concrete pipe (RCP) vertical riser connected to a 24-
inch RCP extending through the dike to a secondary settling basin. A similar riser and pipe
combination discharges beyond the secondary settling basin dike into a channel leading to the
Cooling Lake. Neither of the pipes has seepage collars.

Hydrologic evaluation has been conducted to show that the design freeboard and outlet works can
safely store and pass a 100-yr storm.

5. Construction History

1955: Initial construction of ash storage area.

1963: Expansion of original area to the south.

1979: New dam constructed by C. M. Lindsay under CP&L direction. Testing was conducted.

1990: Placed concrete plug above discharge pipe to reduce seepage

1993: Installed trench drain along berm parallel to the dike with outlet pipes extended to the adjacent
ditch to lower water level on south dike.

1994: Exterior slope along south dike experienced surface erosion due to 4-wheel traffic and horses.
Repaired by placing woven plastic bags filled with a mixture of cement, blasting sand and
Blastox.

2004: Riser height increased to elevation 141.5 feet.

2006 - 2007: New containment area was placed in service within the 2001-2002 dry stack area. The
new containment area was created using geo-tubes and was constructed by Trans-Ash. New
containment area within the existing ash pond area completed. Design by MACTEC.

6. Inspection History

The dam is inspected on 5-year intervals. Since 2002, yearly site visits have been made for limited
visual observations. NC Dam Safety personnel inspected in January, 2010.

Ralph Fadum: 1985
LAW/MACTEC: 1990, 1995, 1997, 2000, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010
Italics indicate 5-year inspections.
7. Current Issues

As a result of their 2010 inspection, NC Dam Safety issued a Notice of Deficiency related to
excessive tree growth on portions of the dikes constructed prior to 1979 and seepage along the
southern dike in the 1979 area. Progress Energy arranged for cutting of excessive trees. MACTEC
conducted geotechnical studies to address the seepage items identified and to re-evaluate stability of
the older and current areas of the ash pond dike sections. Results indicated generally acceptable
factors of safety, but some local areas were identified for remedial work. MACTEC has prepared
plans for the recommended remedial work related to stability and seepage. Implementation of the
remedial plans will be done in 2011.

8. Overall Summary
The 2010 5-year inspection report indicates that the Ash Pond dikes are in generally satisfactory
condition with some local areas of remedial work needed (non-emergency). There was no significant

change in the condition of the 1979 section of the ash pond dikes from the 2005 five-year inspection
or the 2009 limited field inspection.

AMACTEC

3301 Atlantic Avenue, Raleigh, NC 27604
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APPENDIX A
Document 3

Seepage and Stability Analysis
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ZMACTEC

engineering and constructing a befter tomorrow

September 27, 2010

Mr. Bill Forster

Progress Energy

7001 Pinecrest Road

Raleigh, North Carolina 27613

SUBJECT: REPORT OFGEOTECHNICAL EVALUATION
ASH POND DIKES
PROGRESS ENERGY - WEATHERSPOON PLANT
MACTEC PROJECT NO. 6468-10-0111

Dear Mr, Forster:

MACTEC Engineering and Consulting, Inc, (MACTEC) is pleased to submit the attached report of
our geotechnical evaluation of the dikes surrounding the ash facilities at the Weatherspoon Plant.
The work was authorized by Progress Energy under Work Authorization WA-2720-195. In
addition to the geotechnical evaluation, a hydrologic evaluation of the capacity of the existing outlet
structures was performed. That evaluation is reported separately.

The results of the work show the dikes overall are in satisfactory condition. Improvements are
needed to local areas of the northern dike and for the south dike. The recommended repairs consist
of earth anchoring systems, slope Mattening or placement of riprap berms (northern dike) and riprap
berms or installation of drainage for seepage control (south dike)

MACTEC is pleased to have performed this work for Progress Energy. Please provide your review
comments as soon as possible. Contact Al Tice (919-831-8052) or Bob Miller (919-831-8019) if
you have questions.

Sincerely,
MACTEC ENGINEERING AND CONSULTING, Inc.
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A e,
L (;,f, o m T ﬁ‘gﬁtss%f.,__f
Sharat Gollamudi, E.L J. Allan Tice, P. E. = §  SEAL
Project Geotechnical Professional Senior Principal Engineer: %
Registered, North Carolin: l..fr42 {95428
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MACTEC Engineering and Consulling, Inc.
3301 Arlantic Avenue * Raleigh, NC 27604 » Phone: Y19.876.0416 = Fax: 919.831.8136
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@ Progress Energy

Seepage and Stability Analysis
Progress Energy -Weatherspoon Plant
Lumberton, North Carolina

- Prepared By -

MACTEC ENGINEERING AND CONSULTING, INC.
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Raleigh, North Carolina 27604

September 27, 2010
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STABILITY AND SEEPAGE ANALYSIS

PROGRESS ENERGY - WEATHERSPOON PLANT
LUMBERTON, NORTH CAROLINA

1.0 REPORT SUMMARY

This report presents the results of stability and seepage assessment of the ash pond dikes at Progress Energy
Carolinas” W.H. Weatherspoon Steam Electric Plant in Lumberton, North Carolina. The site location map is
shown on Drawing 1. This report is prepared partly in response to inspection by the North Carolina
Department of Environment and Natural Resources (NCDENR) and partly from MACTEC’s continuing
inspections of the South Dike. NCDENR has issued a Notice of Deficiency dated April 29, 2010 in which
two conditions were noted — seepage along the southern downstream slope of the dam and large trees
growing on the eastern and northern downstream slopes of the dam. Note that NCDENR considered the
entire perimeter dike system as the dam without distinction among dikes retaining old sedimented ash and
dikes retaining current slurry ash. The letter also requested a stability and hydraulic analysis for the dam.
The hydraulic analysis is submitted separately.

MACTEC conducted historical review of plant records regarding construction of the dikes. Several
episodes of dike construction have occurred, beginning in 1955 and ending in 1979. There was limited
information available; the most information was for the last construction in 1979. For purposes of the
evaluation, the overall ash pond area was divided into a Northern Ash Area and a Southern Ash Area as
shown on Drawing 3. MACTEC reviewed the concerns expressed by NCDENR and conducted site
reconnaissance to select representative sections of Northern and Southern area dikes to assess the seepage
and structural stability. The work involved geotechnical field exploration, laboratory testing, checking
water levels in temporary observation casings several times and performing stability analyses.

The results of analyses show that, while there are local areas needing improvement, the overall stability of
the perimeter dike system is satisfactory, and there is no immediate threat of dike failure. The dikes have
performed with no failures or significant problems for 30 to 50 years. Some sections of the dikes do need
repairs, and remedial measures consisting of slope flattening, use of ground anchors, placement of rip rap
and other alternate measures are recommended to improve the stability.

It is our opinion that removal of trees on the exterior dike slopes in the Northern Ash Area is not a critical
stability condition. The dikes are not impounding water in the area where trees are present, and water levels
(phreatic lines) within the dikes are low. While a tree fall coupled with uprooting of its base might cause a
local loss of ground at the surface, the potential for shortening a seepage flow path is not present due to the
low phreatic line. Even a local loss of ground would not be sufficient to cause a breach of the dike, and
materials behind the dike are not in a liquid condition. Ground disturbance caused by removing trees and
stumps would create more damage and erosion potential than a local tree fall.

We recommend continuing the regular observation of the dikes by Progress Energy personnel, and
supplementing that with monthly inspection by an independent engineer to check for tree-related issues or
other items relative to dam safety. During the monthly engineering inspections, the full face of the dike in
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areas with trees will be walked. An engineering inspection should be performed shortly after an extreme
wind event such as a tornado or hurricane or intense thunderstorm with high winds at the plant.

2.0 SCOPE OF SERVICES

To achieve the objectives of this study the following scope of work was conducted. Description of the
field activities is presented in detail in Section 5.

2.1  Northern Ash Area

e Researched plant files and aerial photographs to learn as much as possible about the construction
history of the dikes in the currently inactive north area.

e Obtained ground surveyed sections at locations selected by a MACTEC engineer experienced in
dam inspection and analysis to illustrate a range of conditions.

e Obtained a new aerial topographic map from subcontractor McKim and Creed of all the ash pond
area, primarily for use in the hydrologic analysis.

o Performed a geotechnical exploration including machine-drilled and hand augered borings, cone
penetromenter probes, push probes and setting of temporary water level observation casings,

e Located borings after drilling using GPS methods referenced to site references set by McKim and
Creed during the aerial topographic work.

o Obtained ground elevations at boring locations to supplement information obtained from the
topographic map.

e Checked installed casings three times for water levels.

e Performed laboratory testing on samples from the borings.

o Conducted slope stability analysis of selected sections.

2.2 Southern Ash Area

The scope of work was essentially the same as for the northern area, except that no cone
penetrometer or push probes were included. The work also included review of seepage
conditions.

The information collected was used to evaluate the stability of the existing dikes. The information from
the water level observations was used to set phreatic lines for analysis. Seepage patterns in the south dike
were reviewed to see if the seepage is through the dike or from a surficial mechanism as has been
postulated in past studies. Recommendations for improving dike stability or reducing/controlling seepage
are included in this report.

3.0 DESIGN AND CONSTRUCTION INFORMATION

3.1 Ash Pond Construction Sequence

The Weatherspoon Plant is located east of Lumberton, North Carolina as shown on Drawing 1 (Drawings
follow the text). The site is a low to upland area adjacent to the Lumber River. The ash pond area is
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located to the northeast of the generating units. The original generating units at the Weatherspoon Plant
were constructed during the period 1947 to 1952. The first unit was placed in service in 1949.
Construction photographs show the first diked area for receiving sluiced ash was created in a wooded area
about 1600 feet north of the generating units. As the plant expanded and as ash volume increased,
additional diked areas to receive sluiced ash were constructed to the south of the original pond. Drawing 2
shows our understanding of the sequence of these ash pond constructions. The last dikes were
constructed in 1979.

For purposes of this report, the ash pond has been divided into a Northern Ash Area and a Southern Ash
Area as indicated on Drawing 2, roughly corresponding to the division between the last dike construction
in 1979 and the original dikes. Drawing 3 is a recent aerial photograph extracted from Google Earth that
has been annotated to show these two areas as well.

3.2 Northern Ash Area

MACTEC reviewed available drawings and photographs on file at the Weatherspoon Plant. No specific
design or construction records for the first ash pond areas (designated as Areas A and B on Drawing 2)
were located. Some plant construction aerial photographs from the 1949 time frame (Exhibits 1 and 2)
show the ash pond area prior to its construction. A photograph from 1955 (Exhibit 3) shows the 1955
original ash pond near completion.

The aerial photographs show the ash pond north area was wooded. The rail line entry to the plant is along
the north and west edges of the original ash pond area. An excavation was required for the rail line. There
are indications that the excavated material was cast up to become a material source for the original dikes.

While there are no plans, topographic mapping conducted in 1973 by Olsen Associates (Site Plan; Exhibit
4), in 1990 by Smith and Smith (Topographic Map, “Ash Pond Area”, Exhibit 5) and by McKim and
Creed for the current work (Drawing 4) all indicate crest elevations in the range of 143 feet to 146 feet.
Current survey elevations are referenced to the North American Vertical Datum, 1988; older surveys are
likely referenced to the 1929 USGS datum. There is an approximate 1 to 1.5 feet difference between the
two datums in the Lumberton area, with the 1988 datum being lower than the 1929 datum. Thus, a direct
comparison of elevations shown on older drawings to those on current drawings is misleading.

Additional dike construction in the Northern Ash Area occurred between the 1950’s and 1979 as shown
on Drawing 2. A file review at the Weatherspoon Plant found only the above referenced Site Plan
prepared in 1973 by Olsen Associates. Topographic contours of the exterior slopes of dikes that were
present in the southern portion of the Northern Ash Area indicate slopes that ranged from approximately
2(H) : 1(V) to 3(H) : 1(V).

3.3 Southern Ash Area

The design for the dikes constructed in 1979 was performed by Progress Energy (then known as Carolina
Power and Light Company). Design drawings were previously obtained by MACTEC during regular
dam inspections. The following drawings were obtained:

e Drawing RCD 1278 Site Plan

e Drawing RCD 1279 — Ash Pond Area Contours

e Drawing RCD 1280 Ash Pond Area Plan
MACTEC Engineering and Consulting, Inc. 3 Seepage and Stability Analysis

September 22, 2010 Progress Energy Weatherspoon Plant
Lumberton, North Carolina



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

e Drawing RCD 1281 Ash Pond — Sections and Details
e Drawing RCD 1282 Erosion and Sediment Control Plan
Drawings RCD 1280 and RCD 1281 are included as Exhibits 6 and 7 in a reduced size format.

Geotechnical borings were made in the planned construction area in 1978 by Law Engineering (now
known as MACTEC) and submitted to Progress Energy. This work is discussed in section 5.1.

A design report or calculations have not been located. The planned dike configuration was for a 12-foot
wide crest at elevation 145 feet (1929 datum), an interior side slope at 2(H) : 1(V) and an exterior side
slope at 2.5 (H) : 1(V). A toe berm to allow for an access road was provided along the south end dike. A
discharge basin with the same crest and side slope parameters was constructed in the southeast corner of
the pond. As part of an earlier construction, a diversion canal to carry water of Jacobs Swamp Creek was
constructed east of the 1979 pond area. The eastern dike of the 1979 construction was built parallel to
that canal, but the dike slopes did not extend down to the canal.

The design water level was shown at elevation 135 feet in the storage pond and elevation 133 feet in the
discharge basin. Vertical risers connecting to horizontal pipes provided for water removal. The exit of the
pipe from the discharge basin was to be at elevation 117 feet. Over time, the vertical risers were extended
to provide for a normal pond water level at elevation 143 feet and a normal discharge pond water level at
elevation 141 feet. These elevations are referenced to the 1929 datum. Current surveying referenced to
the NAVD 1988 datum places the dike crest at approximately elevation 143 feet, the water surface in the
pond at approximately elevation 139 feet, and the water surface in the discharge basin at approximately
elevation 134 feet.

3.4 Interior Dike Construction

As ash filled the storage areas and new areas were constructed, the filled areas drained and settled to form
surfaces capable of supporting equipment. The original ash disposal areas were planted in vegetation for
dust control and wildlife habitat. To more effectively handle the ash, Progress Energy began excavating
settled ash and creating dry stacks in the northern areas. Starting in 2001, interior dikes of ash were
constructed within the northern area and, most recently, in portions of the southern area. These interior
dikes did not directly abut the exterior dikes.

In 2001, a new ash storage area was constructed on top of the north pond dry stacked area, using some of
the dry-stacked ash to form new dikes. As that area was beginning to impound sluiced ash, a small
erosional failure occurred in the north side of the system, and a small volume of water carrying suspended
ash found its way across the original north perimeter dike and ultimately into the Lumber River. The
flow was of short duration and caused no visible damage to the north perimeter dike. The failed dike
section was reconstructed using ash, but no liquid ash slurry was permitted to be impounded against the
dike.

4.0 INSPECTION HISTORY

4.1 Plant Personnel Inspections

Plant personnel have performed general visual inspections of the Southern Ash Area since it was
constructed. Because the ash adjacent to the Northern Ash Area perimeter dikes had drained and was
vegetated, plant personnel did not routinely observe these perimeter dikes.
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4.2 Independent Consultant Inspections

Under an agreement with the North Carolina Utilities Commission (NCUC), Progress Energy began a
program of independent consultant inspections of the dikes on 5-year intervals beginning in 1985. Law
Engineering/MACTEC performed the inspections and issued reports that were transmitted to the NCUC.
The independent consultant inspections were made for the dikes constructed in 1979, the Southern Ash
Area.

4.3 North Carolina Dam Safety inspections

In August, 2009, the North Carolina Legislature adopted a bill that placed regulation of the ash pond dams
and other power plant dams under the jurisdiction of the Dam Safety group of the Department of
Environment and Natural Resources, Division of Land Resources, Land Quality Section, (DENR). In
January, 2010, Dam Safety personnel conducted an inspection of the ash pond area. Their inspection
covered the dikes around the complete perimeter. In their report, DENR commented on the tree growth on
the exterior slopes of the Northern Ash Area and on the seepage emerging from the south dike of the
Southern Ash Area. A Notice of Deficiency was issued dated April 29, 2010.

5.0 GEOTECHNICAL DATA COLLECTION

5.1 Historical Data

The earliest geotechnical data found in our file review is the Law Engineering report from 1978,
performed in support of the 1979 dike construction. The work included 25 borings located as shown in
Exhibit 6 and laboratory classification testing. Copies of the borings and laboratory test results are
included in Appendix F-1. No records of laboratory strength testing were located.

A geotechnical exploration was conducted in 1988 by Law Engineering as part of a feasibility study for
interior stacking of dry ash. The work included four borings along the crest of some of the Northern Ash
Area east and west dikes and some hand auger borings at the toe of these dikes. No laboratory strength
testing was conducted. Copies of the boring location plan and boring records are included in Appendix F-
2.

In 1993, Law Engineering performed a geotechnical study of the stability and seepage conditions at the
south dike of the 1979 construction. The work included three soil test borings advanced from the dike
crest at observed downslope seepage areas and six hand auger borings on the exterior slope. Slotted pipe
was placed in the boreholes to allow checks of water levels. Laboratory testing was conducted that
included a trixial consolidated undrained compression test with pore pressure measurements. A copy of
the 1993 report is included in Appendix F-3.

5.2 Present Field Exploration Program

A geotechnical exploration program was performed to obtain information on the materials within and
below the perimeter dikes. Information was also obtained on the sedimented ash that has been in place
adjacent to the Northern Ash Area, north perimeter dikes for over 50 years. The exploration program
included the elements listed in the following subsections.
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5.2.1 Topographic Mapping

McKim and Creed, under subcontract to MACTEC, performed aerial photographic mapping of the entire
ash pond area. A topographic map with 1-foot contours was furnished for project use (Drawing 4). In
addition, McKim and Creed obtained surveyed cross sections at selected locations on the perimeter dike
of the Northern Ash Area. The cross sections were used in stability analysis and are discussed in section
7.3.

5.2.2 Geotechnical Borings

The boring program consisted of 16 soil test borings drilled with a track-mounted rig and 13 shallow-
depth borings advanced using a hand auger, mainly on dike slopes. Drawing 5 shows the boring locations
which were obtained using GPS methods and references to site markers placed by McKim and Creed for
topographic information. Note that boring NB-2 originally planned was not drilled due to its close
proximity to boring NB-3.

The soil borings were performed Bridger Drilling Enterprises under subcontract to MACTEC using a
CME 45C drill rig mounted on an all-terrain carrier. Borings were drilled using mud-rotary drilling
procedures. Standard penetration testing (SPT) was performed at 2.5 to 5-foot intervals by driving a 1-3/8
inch inside diameter split-spoon sampler in general accordance with ASTM D 1586. The split-spoon
sampler is driven into the soil a distance of 18 inches by a manual hammer weighing 140-pounds from a
free fall height of 30 inches. The number of blows required to drive each 6-inches of the sampler were
noted, and the number of blows from the middle two increments are added to obtain the Standard
Penetration Resistance (N-Value).

Samples were taken from the split-spoon sampler, described and identified based on visual-manual
procedures. A representative portion of each sample was sealed in a glass jar with a moisture tight lid,
labeled and returned to MACTEC’s laboratory for further visual-manual identification and/or laboratory
testing. Intact samples were obtained in at targeted depth intervals based on the SPT work and field
observations of the samples. In some cases an adjacent borehole was drilled for the intact sampling. The
methods described in ASTM D 1587 for thin walled tube sampling were used.

An experienced geotechnical engineering professional observed the drilling operations, logged the
recovered soil samples, recorded SPT blow counts and measured ground water levels if encountered.
Each of the soil samples was described in accordance Unified Soil Classification System (USCS).
Detailed descriptions of the soil samples recovered from the borings are presented on the boring logs in
Appendix A. The stratification lines indicated on the boring logs represent the approximate boundaries
between soil types; in-situ, the transitions may be gradual. Variations in soil conditions between borings
can also occur.

5.2.3 Cone Penetrometer Testing

Thirteen cone penetrometer probes (CPTu) were advanced within the sedimented ash area adjacent to the
north perimeter dike to check thickness of the ash and water levels. The cone penetrometer information
was also obtained for use in later evaluations of the ash that may be performed related to possible
decommissioning of some the Northern Ash Area dikes. The locations are shown on Drawing 4. This
work was performed by Cone-Tec of Virginia under subcontract to MACTEC. The CPTu is performed
by hydraulically pushing rods with a conical tip into the soil. A track mounted rig was used. The cone
tips are instrumented with an inclinometer and a pore water pressure measurement cell. The cones are
advanced at a steady rate by hydraulic pressure. Data are transmitted to a data processing computer
equipped that records tip bearing stress (qc), side sleeve friction (fs), pore water pressure (u2) created by
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the act of pushing the cone into the soil, and deviation of the cone tip from vertical. The data are recorded
automatically for every 2 cm of soil penetration, thereby providing a nearly continuous subsurface profile.

At three locations, a cone equipped with a vibration sensor was used to allow measurement of the arrival
times of shear waves generated by a horizontal impact on the ground surface. These data allow
computation of the soil shear wave velocity.

Results of the CPTu testing are presented on summary plots in Appendix B.
5.2.4 Water Level Observation Casings

To allow checks for water levels over time, temporary 1-inch diameter PVC pipes with slotted sections
were installed in the boreholes. The PVC pipes were set in the open borehole, a sand pack was placed to
approximately one foot above the slotted section, a bentonite seal placed above the sand pack, and a
bentonite-cement grout used to fill the remainder of the borehole. Steel protective covers were installed
flush with the dike soils in the south dike area. For the north dike area, the temporary casings were
allowed to extend above the dike crest. After obtaining several sets of water level measurements, the
temporary casings will be filled with grout.

5.3 Laboratory Testing

5.3.1 Historical Data

As mentioned in section 5.1, only limited laboratory testing has been conducted in past geotechnical
explorations. The data collected was in the 1979 south dike area. One consolidated undrained triaxial
test with pore pressure measurements was conducted. Various laboratory classification tests have been
conducted including particle size distribution, Atterburg limits and Proctor compaction. The available
laboratory data was used to compare results from the current exploration.

5.3.2 Current Study

Soil samples were re-examined in the field and laboratory by an experienced engineer to confirm field
classifications. The field classifications were revised where necessary. Soil samples were grouped into
major strata based on visual-manual identification procedures. Laboratory testing was conducted on
representative soil samples to aid in classification. Laboratory tests performed included natural moisture
contents, grain size distribution and Atterberg limit determination tests. Consolidated, undrained triaxial
shear tests with pore pressure measurements were performed on four selected intact samples. All testing
was done in general accordance with applicable ASTM specifications. The results of the tests are
included in Appendix C.

6.0 Geological Conditions

6.1  Geologic Setting

The Weatherspoon plant site is near the western edge of the Inner Coastal Plain Physiographic province.
The surficial materials in this area were deposited by river activity and typically consist of mixed layers
of sand, silt and clay. Because the site is adjacent to the Lumber River, floodplain deposits of soft silt and
clay are common.
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The upper deposits are underlain by silts and clays of the Yorktown Formation. Broken shells mixed with
silt, clay and sand are often encountered in this formation.

6.2 Surface Conditions

The dike crests are all reasonably level. Gravel is presently in variable amounts to serve as a travel path.
Vegetation on the crests is maintained by mowing. Past inspections and recent observations have found
no indications of cracks along the edges of the crests and no unusual settlement or deformation.

Interior slopes have limited exposure due to the accumulated ash or impounded water. In the Northern
Ash Area, the sedimented ash is within 1 to 2 feet of the dike crest, except in the northeast corner where
remnants of the former discharge area are up to 9 feet below the crest. In the Southern Ash Area,
sedimented ash or water is within 2 to 3 feet of the crest. Interior slopes are typically grassed. Vegetation
is maintained by mowing.

Exterior slopes in the Northern Ash Area have not been maintained for some time because no ash was
being placed in these areas. Vegetation consisting of brush and kudzu has grown up on the western
portion. Trees ranging from deciduous saplings to 12-inch diameter or greater pines and some brush have
grown up on the north and east portions of the area.

Along the north dike in particular, local slumps have occurred creating very steep upper slope portions.
Many of these are currently partly retained by logs placed by plant personnel. Further down the slopes, a
bench is present. Judging from the construction photographs in Exhibits 1 through 3, this bench could be
original ground with the slope below the bench having been excavated as part of the rail line access.
Within this lower slope, there are occasional very steep sections, possibly caused by erosion from
flooding of the stream that is between the slope and the rail line embankment.

The exterior slope in the area of the former discharge pipe on the east side dike is very steep and has had
surficial slides (area N-7 on Drawing 5).

A portion of the west dike approximately 125 feet in length and located near the entrance ramp from the
plant has a very steep exterior slope suggestive of past slumps. The slope has been in this condition for
some years and the dike crest shows no distress. This area is identified as N-10 on Drawing 5. There is
no liquid material adjacent to the dike, and the dike is low height, approximately 10 feet.

Exterior slopes in the Southern Ash Area have light brush and grass vegetation that is maintained by
mowing or hand cutting. These slopes are in fair condition. Past inspections have found no indications of
slumping or cracks that would suggest slope failures. The south dike of this area does have slight seepage
emerging at some locations; this condition was noted in 1990 after the pond water level was raised. The
conditions have been observed in inspections since that time. The seepage is typically slow ooze with
rare spot of concentrated, slight flow. Progress Energy plant personnel installed a toe drain in 1994
consisting of a trench filled with gravel dug near the toe of the slope and four solid pipe outlet drains
leading to the drainage ditch between the dike toe road and the access road to the cooling lake. The
seepage appeared to decrease after installation of the toe drain, but in recent inspections, seepage
appeared to be increasing and involving additional slope areas.

6.3 Northern Ash Area Subsurface Conditions

Based on the construction photographs in Exhibits 1 through 3, the material for the dike construction was
probably obtained from excavations for the adjacent rail line and supplemented by excavation from within
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the planned pond area. The exhibits also show the presence of a bench level along the dike alignment.
Limited original contours from plant plans indicate elevations of 140 to 145 feet in the vicinity of the
northern dike segment with elevations dropping toward the south. Because the tops of the dikes are now
about elevation 145 feet, dike heights along the northern segment were likely 10 feet or less, assuming
some interior excavation was made. Because materials excavated from natural ground were used as fill
over natural ground, distinguishing a break between fill and natural ground from sample appearance is
difficult. Indications of organic traces and color changes were used to select the boundary between fill
and original ground for our evaluation.

6.3.1 Dike Fill

The dike fill consists of predominantly sandy soils with some silt and clay. Unified Soil Classification
System (USCS) symbols of SP (poorly-graded sand), SM (silty sand) and SC (clayey sand) are typical.
Standard penetration resistances (N-values) ranged from 4 blows per foot (bpf) to 28 bpf. The N-values
were commonly high in the upper three to five feet and decreased with depth.

Borings NB-1, NB-3 and NB-4 are in the segment of dike constructed adjacent to the rail line. The
standard penetration resistances (N-values) in these borings are generally lower and more variable than
those in borings NB-5, NB-6, NB-7 and NB-8 which are in an area constructed a further distance from the
rail line. The variable N-values suggest an irregular compaction, and the lower values suggest low
compactive effort. The patterns are consistent with a construction technique of creating piles of
excavated material and then grading to the dike shape.

While the soils in the dike fill in borings NB-5, NB-6, NB-7 and NB-8 are similar in composition to those
discussed above; the N-values are greater than 20 bpf in the upper five feet and generally above 14 bpf
below five feet. The N-value patterns suggest this dike segment may have had a more controlled
construction and may have included some compaction effort.

6.3.2 Natural Ground

The natural ground surface was typically dark brown sand with traces of organic staining or small
rootlets. The natural soils varied from sands with little fine material to clayey sand. Thin clay seams
interbedded with sand were often present. N-values varied widely, ranging from 0 (weight of hammer
advanced the sampler) to 28 bpf.

The soils below elevations of approximately 125 to 120 feet were identified as part of the Yorktown
Formation. Mixtures of broken shell, fine sand and silt or clay, commonly termed “shell hash” were
present in four borings.

6.3.3 Sedimented Ash

Sedimented ash is present adjacent to the Northern Ash Area dikes. For the purposes of the present study,
only information on the ash thickness and water level within the ash was used. Based on the CPTu data,
the thickness of the sedimented ash was typically nine to 10 feet with a thickness of 12 feet near section
N-1. The thicknesses are consistent with the estimates of original ground levels made from borings.

6.3.4 Water Levels

Water levels were checked in the temporary observation casings several times after the installation. Table
1 summarizes the information for the Northern Ash Area. Water levels were also checked in the hand
auger borings approximately a week after they were drilled. Water levels in the crest borings ranged from
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approximately 10 feet to approximately 15 feet below the crest. These depths correspond to elevations
between approximately 130 and 134 feet (NAVD 1988).

Water levels estimated from the CPTu probes ranged from approximately 1 foot adjacent to a small area
of standing water in a depression associated with the former discharge structure location, to 7 to 8 feet in
other areas. The depths were converted to elevations for use in establishing a phreatic line for stability
analysis. The results are shown on the stability analysis sections discussed in Section 7.3.

The hand auger borings on the slope that were near the upper part of the dike slope generally did not
encounter water to their termination depths of 2 to 5 feet. Hand auger borings near the base of the dike
slope typically did encounter water at depths of 1 to 4 feet below the ground surface. The measured
water levels in hand auger borings for the Northern Ash Area are summarized in Table 1 on the next page.
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Table 1: Measured Groundwater Level Summary — Northern Ash Area

6.4 Southern Ash Area Subsurface Conditions

The perimeter dikes for the southern area were constructed in 1979. The material used in the dikes was
excavated from within the pond area as indicated on Exhibits 6 and 7. The dikes were constructed by
placing soils in lifts and compacting them to not less than 95% of the standard Proctor maximum dry
density (CP&L Specification No. PPCD-78-S-132).

Location ApEpIIé(\);;.ti(érl;o?tnd Groundwater Elevations
' 6/24/2010 7/12/2010 8/3/2010
NB-1 146.23 129.6 130.46 130.77
NB-3 144.96 132.3 132.55 133.56
NB-4 145.90 133.8 136.17 131.41
NB-5 145.68 - 133.76 134.18
NB-6 145.09 132.1 132.31 132.82
NB-7 144.72 128.6 128.85 133.32
NB-8 144.77 130.3 130.51 130.81
NB-1A 136.68 dry @ 134.9 * *
h NB-1C 129.08 127.3 * *
z NB-3A 137.44 dry @ 132.7 * *
m NB-3C 131.99 128.5 * *
E NB-4B 141 dry @ 136 * *
: NB-4C 133 129.3 * *
u. NB-5B 140.41 dry @ 135.9 * *
o NB-5C 131.61 130.2 * *
NB-6B 132.81 128.1 * *
a NB-6C 128.15 1245 * *
m NB-8B 132.89 dry @ 127.9 * *
> NB-8C 125.89 125.2 * *
- ‘-*Groundwater measurement not taken on the specified date.
: Iirtzd@ xxXx.X’ groundwater not encountered above boring termination/cave-in elevation
u- “*’Hand Auger boreholes were backfilled on 6/24/10
o 4
g
<
Q.
L
7))
=
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6.4.1 Dike Fill

Original ground contours are available from the Olsen Associates 1973 Site Plan (Exhibit 4). The lowest
areas of original contours are along the south dike with elevations ranging from approximately 116 feet to
125 feet at the west end. Along the western and eastern dikes, original ground elevations are in the range
of 120 feet to 125 feet, increasing in a northerly direction. These elevations along with indications of root
traces and abrupt changes in soil color or texture were used to estimate the thickness of the dike fill.

The soils comprising the dike are predominately silty or clayey sands with USCS symbols of SP, SM and
SC. N-values ranged from a single low value of 3 bpf to a maximum value of 30 bpf with most values
greater than 10 bpf. Overall, the N-values are interpreted as indicating a compacted condition. The
conditions described in the present borings are very similar to those described in the 1993 borings
contained in Appendix F-3.

6.4.2 Natural Ground

Natural soils are mainly sands and silty sands with USCS symbols of SP and SM. Dense to very dense
consistencies were indicated by N-values greater than 30 bpf in several locations. Some black organic
cementation was present in some samples (organic hardpan). Underneath the dense sands, below
approximately elevation 110 feet, loose sand and some shell hash material was encountered.

6.4.3 Water Levels

Water levels were checked in the temporary observation casings several times after the installation. Table
2 on the next page summarizes the information for the Southern Ash Area. Water levels in the casings on
the south dike crest ranged from approximately 11 feet to approximately 15 feet below the crest. These
depths correspond to elevations between approximately 129 and 132 feet.

At the toe of the south dike, water levels showed unusual behavior. The temporary casings were installed
in areas adjacent to indications of surface seepage. Two of the casings had water levels approximately 4
to 5 feet below ground surface, while one, SB-5, had an artesian pressure head of approximately 3 feet
above the ground surface . At the SB-5 location, no water was actively emerging from the ground at the
boring location.

The hand auger borings on the slope that were near the upper part of the dike slope generally did not
encounter water to their termination depths of 2 to 5 feet. Hand auger borings near the base of the dike
slope typically encountered water at depths of 1 to 4 feet below the ground surface.
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Table 2:

Measured Groundwater Summary — South Disposal Area

Location Aplgg?/);.t i(grr]o:cjtnd Groundwater Elevations
’ 6/24/2010 7/12/2010 8/3/2010

SB-1 143.2 132.2 132.1 132.0

SB-1B 133.21 128.1 - -

(;i'lllg’\\/’v) 1233 1222 122.4 122.4
SB-1W 123.26 120.1 1226 122.7
(Deep)

SB-2 142 126.4 128.13 127.52
SB-2W 122.18 120.4 120.6 120.7
SB-2B 133.74 dry @ 128.8 129.1 129.2

SB-3 143.2 127.6 129.3 128.7
SB-3B 134.07 129.6 130.2 1315
SB-3W 127.97 125.1 125.3 1255

SB-4 118.22 113.3 113.8 -
SB-5* 117.22 120.0 - 120.1

SB-6 120.08 115.4 - -

‘-‘Groundwater measurement not taken on the specified date.
‘er @ xxx.x” groundwater not encountered above boring termination/cave-in elevation
“St‘e”?’. artesian conditions were noted in boring SB-5 performed at the toe of the slope.

7.0 SLOPE STABILITY ANALYSIS

Under the agreement between the North Carolina Utilities Commission and Progress Energy, the
guidelines of the United States Army Corps of Engineers (USACOE) were applicable to evaluations of
the dam safety. Effective January 1, 2010, state regulation of ash ponds is transferred to the North
Carolina Department of Environment and Natural Resources (NCDENR), Land Quality Section, Dam
Safety Program. For this study, the requirements from both agencies pertaining to slope stability factors
of safety have been considered:

NCDENR: Based on North Carolina Administrative Code (NCAC) - Title 15A Department of
Environment and Natural Resources of Subchapter 2K - Dam Safety

¢ Minimum factor of safety for steady state conditions at current pool or design flood elevation is 1.5.

e Minimum factor of safety for rapid draw-down conditions from current pool elevation is 1.25.
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USACOE: Based on USACOE Engineering Manual (EM) 1110-2-1902®
e Minimum factor of safety for maximum surcharge pool (design flood) is 1.4

e Minimum factor of safety for seismic conditions from current pool elevation is 1.0

7.1 Material Properties for Stability Analysis

Based on the field exploration and laboratory data, the cross section was stratified into distinct soil layers.
Material properties of each of these layers are described in the following subsections.

7.1.1 North Dike Fill

Consolidated, undrained triaxial shear tests with pore pressure measurements were performed on three
intact samples obtained within the dike fill at boring locations NB-2, NB-3 and NB-5. The test results are
included in the Appendix C of this report. Because the dike has been in place more than 50 years, pore
water pressures would be stabilized. Thus, effective stress parameters were used in the analysis to assess
the static stability. The results indicated fairly consistent soils. Two of the three tests show a component
of effective cohesion. The effective friction angle, ®’, varied between 32.7° and 35.2° and the effective
cohesion varied between 0 and 65 psf. For analysis the average values from the three tests were used.

For the portion of the dike at section N-10, no boring was available. A back-calculation assuming a factor
of safety of at least 1.1 exists for the slope provided an estimated cohesion value of 95 psf for a friction
angle of 30 degrees, and those properties were used in evaluating stability improvement approaches.

7.1.2 North Dike Foundation Soils

As mentioned in section 6.2 of this report, N-values varied widely, ranging from 0 to 28 bpf. The design
soil parameters at each of the analyzed sections were typically interpreted using empirical correlations ®
= 28 +Naf/4 for cohesionless soils and ¢ = 125 X Nay in units of psf for cohesive soils with some
modifications based on judgment. The parameters used in the analysis are shown on the stability analysis
sections (Drawings 7 through 16) and on stability analysis output plots in Appendix D1.

7.1.3 South Dike Fill

One consolidated, undrained triaxial shear tests with pore pressure measurements was performed on an
intact samples obtained within the dike fill at boring location SB-2. The test results are included in the
Appendix C of this report. In addition, triaxial test data from tests performed in 1993 by Law
Engineering was used. The report is included in Appendix F-3. Because the dike has been in place for
over 30 years, pore water pressures would be stabilized. Thus, effective stress parameters were used in
the analysis to assess the static stability. The current test results showed effective strength parameters of
® = 35.6° and ¢ = 0 psf, and the previous test indicated ® = 31.6° and ¢ = 317 psf. For analysis the
average values from the two tests were used.

7.1.4 South Dike Foundation Soils

As mentioned in section 6.2 of this report, N-values greater than 30 bpf were observed in several
locations. The design soil parameters at each of the analyzed sections were typically interpreted using
empirical correlations mentioned in section 7.1.2. The parameters used in the analysis are shown on the
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stability analysis sections (Drawings 17 through 19) and on stability analysis output plots in Appendix
D2.

7.2 SEISMIC LOADS

No additional load on the ground surface is considered for static slope stability analysis. For an
earthquake analysis, seismic design parameters were obtained using American State Highway
Transportation Officials software program AASHTO GM 2-1* which is based on based on 5% in 50 year
probabilistic data from the United States Geological Survey (USGS). The program inputs include project
site location information (Latitude: 34.591 and Longitude: -078.971) and the “Site Class” determined in
accordance with the International Building Code 2006®.

The site class is based on average soil properties in Top 100 feet. Based on the current and historic
borings and general geological information the site class for the project site varies between D and E. For
analysis purposes site class ‘E’ is used for North dike sections which corresponds to a soft soil profile
(Navw< 15). For South dike sections site class ‘D’ is used for analysis which corresponds to a stiff soil
profile (15 <. Naq < 50). Using the site coefficients from the AASHTO GM 2-1 program output, the Peak
Ground Acceleration (PGA) is calculated in accordance with section 1802.2.7 of International Building
Code 2006® and is included in Appendix E of this report. A PGA of 0.143g is applicable to south dike
sections and 0.091g for North dike sections. Therefore, for a pseudo-static representation of earthquake
effects, seismic coefficients of 0.143g and 0.091g are used to scale the horizontal component of
earthquake force relative to the sliding mass for North Area and South Area dike sections respectively. It
is also assumed that earthquake force does not change the pre-earthquake static pore pressure in the slope.

7.3 Analysis Methodology and Results

Slope stability analysis under static and seismic load conditions was performed for the exterior slopes of
the dikes in the Northern and Southern Ash Areas. Interior slopes were not analyzed because they are
covered to very near the crest elevations by sedimented ash. Hydraulic and hydrologic analyses
performed in a parallel study, and reported separately, show that the design flood event would not cause
overtopping of the dikes. The maximum pond water level from the event would be back to within ten
percent of the normal pond level in approximately 2.5 days after the peak inflow. Such a short duration
of an elevated water level would not be sufficient to modify the phreatic surface used in the analyses.
Rapid drawdown conditions were not evaluated because in order to have a rapid drawdown condition, a
breach of the dam would be needed.

There is no impounded water against the dikes in the Northern Ash Area. In the Southern Ash Area, the
only impounded water is in the southern end of the area E where dikes were constructed in 1979. The
analyses were conducted for the normal operating level of the 1979 pond (Area E).

Information from the CPTu probes in the Northern Ash Area, pond water levels in the Southern Ash
Area, and from the measured water levels in the temporary observation casings and hand auger borings
was used to create phreatic surfaces through the dikes for the stability analysis. In general, the highest
measured water level was used in the analyses.

The computer program PCSTABL5M with Windows based interactive STEDwin software was used for
analysis. The Modified Bishop’s method was used in calculating the factor of safety for circular arc
failure surfaces. The analyses performed included consideration of failures that included the foundation
soils, failures constrained to be only within the dike, and local failures at edges of exterior slopes.
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Considering the construction history and differences in results of borings and performance observations,
four different dike segments were analyzed:

Northern Ash Area dikes constructed in approximately 1955, identified as Area A on Drawing 2.
o Northern Ash Area dikes constructed in the 1950’s, identified as Area B on Drawing 2.
o Northern Ash Area dike represented by section N-10 as shown on Drawing 5.

o Northern Ash Area - the eastern dike of the early 1970’s construction identified as section N-9
on Drawing 2.

e Southern Ash Area dikes constructed in 1979, identified as Area E on Drawing 2.

Sections analyzed are identified on Drawing 5. The individual analysis sections are shown on Drawings 7
through 16 and include soil properties and plots of the minimum factors of safety for the static analyses.
Drawing 6 is a legend common to all sections. Stability analysis output plots showing the section and soil
properties are included in Appendices D1 and D2 for the Northern Ash Area and Southern Ash Area
dikes respectively.

7.3.1 Stability Analysis— Northern Ash Area A

The dike forming the perimeter of Area A was constructed in 1955 based on construction photographs.
There is no apparent excavation into the natural ground adjacent to these dikes. Based on field
reconnaissance and considering locations areas flagged by NCDENR during their January, 2010 field
visit, MACTEC selected sections N-5, N-6 and N-7 (see Drawing 5) to represent the range of slope
conditions in Area A. The analysis included both static and seismic conditions.

The water levels for this dike area are deep, reflecting the absence of impounded water on the adjacent
sedimented ash. Most water levels in the borings on the dike crest are near the interpreted level of the
original ground. The stability analysis sections are shown on Drawings 7, 8 and 9. The nature of the
analysis performed and the associated minimum factors of safety are provided in Table 3 below. Plots of
the stability analysis results and the summary of input data are included in Appendix D1.

Table 3: Factors of Safety against Slope Failure — Area ‘A’ sections

Section

Description of Analysis Factor of Safet
Identification P y y

Static Seismic

North Dike - | Exterior slope, phreatic surface developed from measured 161 117
Section N-5 | water level. ' '

North  Dike- | Exterior slope, phreatic surface developed from measured

Section N-6 | water level. Analysis surfaces constrained to be within the | 2.00 1.37
dike.
North  Dike- | Exterior slope, phreatic surface developed from measured
Section N-6 water level. Analysis surfaces extending into foundation 1.64 1.07
soils.
MACTEC Engineering and Consulting, Inc. 16 Seepage and Stability Analysis
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North  Dike- | Exterior slope, phreatic surface developed from measured

Section N-7 water level. 1.08 0.8

Stability sections N-5 and N-6 are comparable and are more representative of the conditions in Area B.
The crest at these sections is about 20 feet wide with a slope of 2H:1V or flatter as shown on Drawings 7
and 8. From the CPT data, the depth of retained sedimented ash is estimated to vary between 9 and 10
feet. The stability analysis results indicate a minimum factor of safety of 1.61 for static conditions and
1.07 for seismic conditions. The results are above the minimum requirements set by governing agencies
indicated in Section 7.0.

Section N-7 is located where the original outlet pipe penetrated the dike. There has been erosion and
possibly local slumping at this area resulting in an exterior slope of approximately 1.4H:1V as shown on
Drawing 9. The stability analysis results indicate a factor of safety of 1.08 and 0.8 for static and seismic
conditions respectively. These results are well below the minimum regulatory requirements.
Improvements to the portion of the dike represented by section N-7 are necessary as discussed in Section
9.

7.3.2 Stability Analysis— Northern Ash Area B

Based on field reconnaissance and considering locations areas flagged by NCDENR during their January,
2010 field visit, MACTEC selected sections N-1, N-2, N-3 and N-4 (see Drawing 5) to represent the
range of slope conditions in this area. As discussed in Section 3.2, this dike was constructed from
materials excavated during the rail line construction, and a bench was created by leaving in place some
natural ground. The bench is not continuous along the exterior slope. Section N-3 represents the bench
configuration condition. Section N-1 represents a condition where no bench is present. There are areas
where past slumping or erosion has created local steep slopes both near the dike crest and in the lower
exterior slope that are very steep. Sections N-2 and N-4 represent a very steep condition (N-2) and a
more common condition (N-4).

The water levels for this dike area are deep, reflecting the absence of impounded water on the adjacent
sedimented ash. Most water levels in the borings on the dike crest are near the interpreted level of the
original ground. The stability analysis sections and locations of critical circles for the minimum factors of
safety are shown on Drawings 10 through 13. The nature of the analysis performed and the associated
minimum factors of safety are provided in Table 4 on the next page. Plots of the stability analysis results
and the summary of input data are included in Appendix D1.
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Table 4: Factors of Safety against Slope Failure — Area ‘B’ sections

Section Description of Analysis Factor of Safety
Identification
Static | Seismic

North Dike - | Exterior slope, phreatic surface developed from measured 138 0.99

Section N-1 water level. Analysis surfaces extending into the ' '
foundation

North Dike - | Exterior slope, phreatic surface developed from measured

Section N-1 | water level. Analysis surfaces constrained to be within the | 1.42 1.04
slope.

North Dike — Steep section in lower portion of _slope,_ Phreatic _surface Not

; _ developed from measured water levels in borings at section N-3. 1.07

Section N-2 AT . Run
Analysis limited to steep lower portion.

North  Dike | Exterior slope, bench present, analysis for slope at edge of

Section N-3 bench. Phreatic surface developed from measured water 1.66 1.36
level.

North Dike - | Exterior slope, phreatic surface developed from measured 175 115

Section N-4 water level. Analysis surfaces through the crest extending ' '
into the foundation soils.

North  Dike | | ocal slope with 2H:1V ratio at dike crest. Analysis 203 Not

Section N-4 | syrfaces limited to local failure. ' Run

North Dike - | Exterior slope, phreatic surface developed from measured 135 0.96

Section N-4 | water level. Local failure at toe of the slope ' '

The crest at dike section N-1 is about 30 feet wide, and the exterior slope is 2H:1V or flatter as shown on
Drawing 10. There is no bench present at the original ground level. The depth of ash retained behind the
dike is estimated to be 10 feet deep. The phreatic line is below the dike fill material, and there are no
signs of seepage emerging from the slope. The stability analysis results indicate factors of safety of 1.38
and 0.99 for static and seismic conditions, respectively for failure surface extending into the foundation
soils. The factors of safety is 1.42 when the failure surface is constrained to be within the slope. In
consideration of more than 50 years of satisfactory performance and no foreseen changes in the phreatic
conditions of the dike, these results are deemed satisfactory.

The steep lower portion of the slope represented by section N-2 shows a factor of safety of 1.07 in the
static analysis (Drawing 11). Remedial measures are needed where these very steep conditions exist.

The crest at dike section N-3 is about 20 feet wide with a slope of 2H:1V down to a bench that is about 25
feet wide leading to another slope of 2H:1Vor flatter as shown on Drawing 12. The depth of ash retained
behind the dike is estimated at 9 feet. The phreatic line is below the dike fill material, and there are no
signs of seepage emerging from the slope. The stability analysis results for the lower slope portion
indicate a factor of safety of 1.66 for the static condition and 1.36 for a seismic condition. These factors
of safety exceed stated regulatory values.
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Cross-section N-4 is representative of the more irregular slope conditions in this area. The dike section
consists of a 5-ft high upper slope with a 2H:1V ratio, a 16-ft horizontal bench and a 5-ft high lower
slope, also with a 2H:1V rato as shown on Drawing 13. The stability analysis results indicate an overall
slope stability factor of safety of 1.75 for static conditions and 1.15 for seismic conditions and satisfy
regulatory requirements. The low height 2H:1V slope at the dike crest was analyzed for local failures and
found to have a factor of safety of 2.03 which exceeds regulatory requirements. The lower slope was
reviewed for shallow-seated failures, and factors of safety are 1.35 and 0.96 for static and seismic
conditions, respectively were found. Lower factors of safety would result where the locally steeper slope
conditions exist as discussed earlier for section N-2. Recommendations for addressing the local slumps
are provided in Section 9.

7.3.3 Stability Analysis— Northern Ash Areas C and D

The dike forming the west perimeter of Area C was constructed in the 1960’s and contains a portion with
a very steep exterior slope. Section N-10 located as shown on Drawing 5 was selected to represent these
conditions. On the east side of the Northern Ash Area, Area D dikes were constructed in the 1970’s
.slope Based on field reconnaissance and the areas flagged by NCDENR during their January field visit,
MACTEC selected sections N-8 and SB-9 (see Drawing 5 for locations) to represent the slope conditions
in Area D. The analysis included both static and seismic conditions. The analysis included both static and
seismic conditions.

The water levels for this dike area are deep, reflecting the absence of impounded water on the adjacent
sedimented ash. The nature of the analysis performed and the associated minimum factors of safety are
provided in Table 5 below. Plots of the stability analysis results and the summary of input data are
included in Appendix D1.

Table 5: Factors of Safety against Slope Failure — Areas ‘C” and ‘D’

Section

Description of Analysis Factor of Safet
Identification P y y

Static Seismic

Section N-8 Exterior Slope, Phreatic Surface developed from measured 161 1.18
water level.

Section N-9 Exterior slope,_ Phre_atic Surface developed from water 159 122
level observed in boring.

Section N-10 | Steep exterior slope with water in natural ground 1.1 Sl?rt]

The dike crest at section N-8 is about 25 feet wide and 16 feet high. The exterior slope is about 1.7H:1V
with localized steeper sections as shown on Drawing 14. The stability analysis results indicate a minimum
factor of safety of 1.61 for static conditions and 1.07 for seismic conditions. The results are above the
minimum requirements set by governing agencies.

The dike section in the vicinity of section N-9 appears to have been constructed to a height of
approximately 10 feet above the original ground. The exterior slope is approximately 2H:1V) based on
field estimates. Due to the tree cover, the aerial topography in this location was not useful. The original
ground slopes down on and estimated 3H:1V ratio to the diversion canal for Jacobs Swamp Creek.
MACTEC Engineering and Consulting, Inc. 19 Seepage and Stability Analysis
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Drawing 15 shows the estimated slope configuration. The water and soil information from boring SB-9
coupled with visual inspection of this area did not indicate seepage-related or stability issues. The stability
analyses indicate factors of safety similar to those at section N-8 which has a similar topography.

The dike at section N-10 is estimated to be approximately 10 feet high and to have an approximate 60
degree slope. No water was observed exiting the slope. Old sedimented ash level with the dike crest is in
place to the east of the dike with no standing water. Drawing 16 shows the stability analysis section. As
noted in section 7.1.1, the factor of safety was assumed in order to back-calculate strength parameters for
use in evaluating slope improvements.

7.3.4 Stability Analysis Summary — Northern Ash Area

Dikes in the Northern Ash Area are generally shown to have satisfactory factors of safety with local
exceptions discussed below.

e Area A West End - The highest dike sections are on the western portion of Area A and are
represented by Section N-1. Here the factor of safety from our analysis is less than the 1.5
required by regulatory documents. MACTEC considers the factor of safety obtained (1.38 to
1.42) to be acceptable from an engineering perspective for the following reasons:

e The dike has been in satisfactory service for over 50 years with no indications of potential
failure.

o No water is impounded against the dike, and none has been impounded for many years.
e The phreatic line within the dike is low, and may be in the natural ground

e The dike crest is less than 2 feet above the adjacent sedimented ash, thus potential to impound
water against the dike is minimal.

o Area A — General - Except for the section near the original discharge pipe represented by
Section N-7, our analysis indicates satisfactory factors of safety are present for Area A. At
Section N-7, very low factors of safety are indicated by our analysis. Improvements to the
slope around Section N-7 are needed as discussed in Section 8.1.

o Area B - Steep Sections - There are local portions of the Area A dike where past erosion or local
slumping have created irregular slope profiles. Sections at N-2 and N-4 indicate such local
irregular profiles do have lower factors of safety, and field observation indicates there are
other steeper local conditions present. Improvements are discussed in Section 8.1.

o West Side of Area C — The length of dike with very steep slopes represented by section N-10
does not show indications of active stability problems, but it is steeper than should be allowed
to remain. Improvements are discussed in Section 8.1.

e Consideration of Tree Growth on Slopes — All of the dikes in the Northern Ash Area have
extensive brush and tree growth. No damage to the dikes has been observed during field
inspections related to the tree growth. Presence of tree roots within a slope provides some
local reinforcement against shallow-seated slides. Our analysis did not assume any
reinforcement from the vegetation.
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The impact on a dike from tree overturning can be to create locally steep slope conditions that
may be unstable or susceptible to future erosion. Such local conditions can be observed by
Progress Energy’s regular inspections and repaired as needed. A local removal of some of
the dike section would not cause a large dike failure; the stability analyses critical surfaces
are not near the dike slope surfaces. Also, there is no liquid material retained by the dikes
that would be released even if a local edge failure occurred.

Another potential impact of tree overturning normally considered is creation of shorter flow
paths for seepage and possible piping development. For the Northern Ash Area dikes, there
is no impounded water, and the phreatic surface is not close to the dike slope. Thus, possible
piping development is not of concern.

Decay of tree root structures can occur and create softened surficial conditions leading to
local surface slumps or erosion. The successful 50-year service life of the Northern Ash Area
dikes suggests such conditions have not been an issue.

MACTEC concludes that removing trees on the Northern Ash Area dikes is not an
engineering need for stability provided the present locally steep areas are addressed and that
Progress Energy continue its normal visual inspections of the dikes to detect and repair
conditions that may result from fallen trees. Those normal inspections may be supplemented
by a monthly inspection by an independent consultant who would walk the full faces of the
dikes to check for areas needing repair related to tree falls.

7.3.5 Stability Analysis — Southern Ash Area E

The Southern Ash Area (designated as Area E on Drawing 2) is composed of the 1979 Ash Pond and its
perimeter dike. The south segment of the perimeter dike has had observable slight seepage since at least
1998. This south segment was the focus of the stability analysis. MACTEC selected three locations for
borings and analysis to represent the south dike area (shown as S-1, S-2 and S-3 on Drawing 5). The
analysis included both static and seismic conditions.

The phreatic line for the analysis was developed from the measured water levels in observation casings
installed in the machine-drilled and hand augered borings performed on as shown on Drawing 5. The
stability analysis sections and circles with the minimum factors of safety (static analysis) results are
shown on Drawings 17, 18 and 19. The nature of the analysis performed and the associated minimum
factors of safety are provided in Table 6 below. Plots of the stability analysis results and the summary of

input data are included in Appendix D2.
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Table 6: Factors of Safety against Slope Failure — South Dike Sections

Section

Description of Analysis Factor of Safet
Identification P y y

Static Seismic

South Dike - | Exterior Slope, Phreatic Surface developed from measured 157 12
Section S-1 water level. Failure extending into foundation soils. ' '

SO”t_h Dike - | Exterior Slope, Phreatic Surface developed from measured 174 143
Section -1 | water level. Failure constrained to be within the dike ' '
South Dike - | Eyierior Slope, Phreatic Surface developed from measured 131 1.03
Section S-2 | \yater level. Failure extending into foundation soils ' '
South Dike - | Exterior Slope, Phreatic Surface developed from measured 1.37 1.10
Section S-2 water level. Failure constrained to be within the dike ' '
South Dike - | Exterior Slope, Phreatic Surface developed from measured 143 117

Section S-3 water level. Failure circle unrestricted.

The crest at south dike section 1 is about 20 feet wide and the dike height is estimated to 21 feet. The
foundation soils generally consist of very dense sandy soils. There is water impounded adjacent to the
south dike in the area of section S-1 with an approximate depth of 5 feet. No slope seepage is apparent in
the S-1 section, and the water level measured in boring SB-4 at the toe of the dike is about 4 feet below
the existing ground surface. A phreatic line connecting the impounded water surface and the water levels
in the borings appears to follow a normally expected configuration. The stability analysis results indicate
a minimum factor of safety of 1.57 for static conditions and 1.2 for seismic conditions. The results are
above the minimum requirements set by governing agencies mentioned in section 7.0.

Section S-2 represents the poorest conditions along the south dike. Adjacent to this section, there is a
surficial slide that the plant filled in with sandy soils. Seepage is 0ozing out at the dike toe and at some
spots on the exterior slope with slight downslope movement during wet seasons. Water levels in the hand
auger borings on the slope were within a few inches of the ground surface. At the toe, an artesian water
pressure was exhibited in the installed observation casing, with the water rising to 35 inches above the
ground surface. No water was otherwise coming up from the ground surface around the casing location;
however, this area has had wet soils and some standing water during wet seasons.

Water levels in casings installed in the exterior slope indicated higher water levels than would be
associated with a normal phreatic pattern as seen in section S-1. Review of original topographic
information shown on Exhibit 4 indicates the general area of section S-2 was a low area with ground
elevations along the dike centerline sloping up to both the east and west.
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MACTEC interprets the observed conditions to indicate that water in the foundation soils is transmitting
pressure from the impounded water head through the soils under the dike. Near the exterior slope face,
the pressures underneath the dike are causing water to rise up into the dike and emerge as the seepage
seen near the dike toe.

For analysis, the phreatic line was brought to the face of the exterior dike at an elevation equal to the
artesian head at the dike toe. The stability analysis results indicated a minimum factor of safety of 1.31
and 1.03 for static and seismic conditions, respectively. These results do not indicate an immediate
concern for the dike stability but they are below the minimum requirements set by governing agencies.

At section S-3, similar elevated water levels were observed within the dike slope, but not in the
observation point at the dike toe. The stability analysis using the observed phreatic surface had a
minimum factor of safety of 1.43 (static) and 1.17 (seismic).

Cross sections with soil conditions for the west dike (Drawing 20) and the east dike (Drawing 21) are
shown for information. These dikes are similar in construction and composition to the South Dike, but do
not have the elevated seepage conditions. Stability analyses for these sections were not performed given
their similarity to the South Dike. The lower phreatic line would result in greater stability than the South
Dike.

7.3.6 Stability Analysis Summary for the Southern Ash Area

The results of the exploration on the Southern Ash Area dikes indicated the South Dike has the highest
potential for stability concerns due to the seepage that has been emerging from the dike slopes for several
years. Dam inspections have also noted the seepage has slowly increased in affected area and amount.
The stability analyses presented above show factors of safety in the worst seepage area (Section S-2) that
are less than 1.5. While factors of safety at Section S-3 are slightly less than 1.5, they are higher than at
Section S-2. MACTEC recommends close monitoring for Section S-3. If improvements are desired, the
same method used for Section S-2 can be applied to Section S-3. Improvements to the South Dike area
are recommended as discussed in Section 8.2.

8.0 DIKE IMPROVEMENTS

8.1 NORTHERN ASH AREA DIKES

There are several local spots along the dikes where steep conditions exist that should be repaired. Failures
of low height, steep slopes occur from shallow-seated sliding. MACTEC recommends using an earth
anchoring stabilization approach to improve resistance to such sliding. Individual earth anchors coupled
with a geogrid material can be installed using hand-operated equipment for ease of access. Drawing 22
illustrates a typical anchor configuration. One system that is applicable and has been used on another
Progress Energy site is the Platipus® Anchor manufactured by Platipus Earth Anchoring Systems. The
anchors could be installed by plant personnel with training from the manufacturer.

Alternative improvement approaches to use of earth anchors are slope flattening and rip rap
blankets/berms. The crest of the Northern Ash Area dikes is relatively broad and flattening can be
achieved without removing all of the crest width. Drawings 23 and 24 illustrate application of slope
flattening to sections N-1 and N-2. Localized grading on the interior of the dike may be needed to
address surface drainage. Drawings 25 and 26 illustrate placement of rip rap for improvement at sections
N-1and N-2.
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For the very steep slope section on the west side of Area C, improvements are best achieved by flattening
the slope. Trucks entering and leaving the area of stacked dry ash travel along this section of the dike.
There is adequate space to relocate the travel path for the trucks to the east. That would allow flattening
the dike slope to achieve a 1.5H:1V ratio. Our analysis shows that ratio provides a factor of safety of
1.49. Drawing 27 shows this approach. Riprap placement can also be considered as shown on Drawing
28.

Results of slope stability analyses for the various improvement methods are summarized in Table 7. Plots
of critical surfaces with factors of safety and the summary of input data are included in Appendix D3.

Table 7: Stability Analysis Summary for Northern Ash Area Improvements

Section

Description of Analysis Factor of Safet
Identification P y y

Static Seismic

North Dike - | Exterior slope flattened to 2.5H:1V by cutting into steeper

Section 1 sections of existing dike. 1.54 104
North Dike - | Exterior slope, water level unchanged, added 2-ft thick 158 1.09
Section 1 riprap for 26-ft length at the toe of the slope. ’ '
North Dike - | Exterior slope flattened to 2.5H:1V by cutting into steeper 154 104

Section 2 sections of existing dike.

Exterior slope, water level unchanged, combination of
riprap and slope flattening. Added 2-ft thick riprap starting
North Dike - | 5-ft outside the toe of the slope to an elevation 137 onthe | 1 g2 1.09

Section 2 slope. Exterior slope flattened to 2H:1V between elevation ' '
137 and 140.5 by cutting into steeper sections of existing

dike.
North Dike - Exterior slope, stabilized with Platipus Anchor System
Section 2 capable of providing an equivalent surface load of up to 1.53 1.09

250 psf acting normal to the surface.

North Dike - | Exterior slope, stabilized with a 5-ft high and 8-ft wide,
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Section 10 1H:1V Riprap berm at the toe of the slope 1.59 115
North Dike - | Exterior slope flattened to 1.5H:1V by cutting into steeper
. . L . 1.47 1.07
Section 10 | sections of existing dike.
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8.2 SOUTHERN ASH AREA - SOUTH DIKE

Because of the continuing seepage conditions and the encountered artesian pressure, MACTEC
recommends improvements be made to the south dike for the area in the vicinity of Section S-2. Placing
rip rap blanket on the slope and across the toe road provides stability improvement. Because excavation
to install a drainage trench is difficult, the rip rap blanket is preferred. Drawing 29 illustrates the riprap
blanket concept. The recommended linear extent of the riprap layer is approximately 200 feet starting
approximately 50 feet west of section S-1 and extending approximately 100 feet west of section S-2.

Because the lower stability conditions at section S-2 are primarily caused by an elevated phreatic line within
the dike, lowering the water level by drainage is an alternate to the use of rip rap. Drawing 30 illustrates the
effect of lowering the water level approximately two feet.

Two methods have been considered that could lower the water level — a trench drain and horizontal drain
points.

Drawing 31 shows a plan and section for a new trench drain and outlets along the toe of the slope. The
presence of the generally sandy soils and the high water level at the toe (including the artesian condition)
presents a difficult construction for installing drains. There is a risk that installing a drain could breach the
confining soil layer now preventing the artesian pressure from causing direct water flow out onto the
berm/road, creating a worse situation than now exists.

Water levels could be lowered by installing driven horizontal drains into the slope. A drive anchor point to
which is attached a preformed drain provides a simple method to install horizontal drainage. Water flows
out of the slope through the preformed drain and is allowed to exit onto the slope. The drains can be
installed in a manner that allows continued slope vegetation maintenance with mowers. Drawing 32 shows
information on the horizontal drains.

Stability analyses at Section S-2 were run for both the riprap and the drainage approaches. The results are
summarized in Table 8. Plots of critical surfaces with factors of safety and the summary of input data are
included in Appendix D3.
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Table 8: Factors of Safety against Slope Failure — Modified South Dike Sections

Section - .
Description of Analysis Factor of Safet
Identification P y Y
Static | Seismic
South Dike - | Exterior slope, water level lowered by 2-ft in the slope
Section 2 | @nd at the toe. Failure circle extending into foundations | 1.46 112
soils.
South Dike - | Exterior slope, water level lowered by 2-ft in the slope 158 198
Section 2 and at the toe. Failure circle constrained to dike soils. ' '
South Dike - | Exterior slope, added 2-ft thick riprap extending from the 162 1.30
Section 2 edge of the ditch to 26-ft feet on the dike slope. Failure : '
circle constrained to dike soils.
South Dike - Exterior slope, added 2-ft thick riprap extending from the
. edge of the ditch to 26-ft feet on the dike slope. Failure 1.51 1.15
Section 2 . S . .
circle extending into foundations soils.
South Dike - | Exterior slope, water level lowered by 2-ft in the slope 157 198
Section 3 and at the toe. Failure circle not constrained. ' '

The results indicate that both the riprap and the toe drain concepts achieve a desired improvement.
MACTEC recommends the riprap approach. Using a toe drain to lower water levels would be a difficult
construction because of the shallow water levels and relatively sandy soils. In addition, the artesian head
present at the toe of Section S-2 could make local conditions worse if the soil layer confining the water
were punctured by the toe drain installation. Placing riprap on a geotextile on the slope and across the toe
berm/road appears to be a more feasible approach. We recommend beginning the riprap approximately
50 feet west of Section S-1 and continuing for 300 feet to the west.

9.0 CONCLUSIONS

9.1 NORTHERN ASH AREA

The dikes in the Northern Ash Area have been in place for 40 to 50 years and were constructed in four
projects. There are no available records for their design or construction. During their life no failures have
been noted by plant personnel. Currently these dikes do not have impounded water against them, only
dry, sedimented ash. Exploration found water levels within the dikes at low levels. Stability analysis
results generally show factors of safety greater than 1.5. There are local areas with steep slope conditions
that should be improved using an earth anchoring system, slope flattening or placement of riprap.

The western portion of Area A (section N-1) does have a factor of safety marginally lower than NCDENR
and the USACOE criteria. Considering sliding surfaces that extend into the foundation soils, the lowest
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factor of safety (1.38) occurs at the North Dike section 1. This value is below the NCDENR and the
USACOE criteria. The factor of safety for the same section with the surface constrained to be within the
dike and upper foundation soils is 1.42. Considering this and the successful performance of these dikes
over the past 50 years, MACTEC interprets the analysis results as acceptable.

For the west side of the Northern Ash Area, flattening the existing slope in the vicinity of Section N-10 is
recommended coupled with a slight relocation of the truck access path now on the crest of the dike.

Trees growing on the exterior slopes of the dikes are not a factor in the overall dike stability. Surficial
disruptions that may be created if a tree is toppled in a windstorm would not lead to a dike breach or loss
of impounded water, because there is no impounded water. Progress Energy’s regular visual checks of
the dikes supplemented by monthly inspection by an independent engineer would detect tree falls and
provide for repairs of disrupted slopes as needed.

9.2 SOUTHERN ASH AREA

The area was created by a single dike construction event in 1979. Good design plans and construction
records are available, although no engineering calculations were found. The available records indicate
design and construction followed normal engineering practices.

The South Dike has had a history of local seepage on the lower part of the exterior slope since about
1990. This area was selected for stability analysis based on the seepage. The analysis results for the
South Dike are generally within NCDENR and the USACOE criteria with the exception of section S-2,
where the seepage is most prominent. An artesian pressure was observed in soils below the toe of the
slope. This artesian condition contributes to the surface seepage on the slope and the lower factor of
safety at this section is associated with phreatic line being close to the slope surface .

Improvements to the South Dike by placing a riprap blanket on the slope and toe berm/road are

recommended to lower the phreatic line. Alternates of a drainage trench (difficult to construct) and
driven horizontal drains are possible.
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Pl.Aﬂ-DRA'N

S8 ‘PASSIVE’' SYSTEM 5

‘A unique solution to reduce pore water
pressure within clay slopes and behind
temporary or permanent retaining walls’.

® Unlike conventional weep holes, Plati-Drain®

provides deep slope penetration in excess
of 32 feet.

® The ‘Passive’ Plati-Drain” system creates an
immediate channel for water to drain.

® Can prevent shallow and deep seated slope

: failures.
él ® Fastand easy installation using simple tools.
8
3
:
g PHYSICAL PROPERTIES TVPICAL US VALUE
E Matedal = Pa?la ylen
L]
Grab Tansile Strengih 14 h::#
g Puncire Sirength 50 s
M Buist Sie “Bop
Burst Srength 160 psi
Eln?alm B0%
EQ ) B0 sieve
0.8 sec’
Permeabil ity 0,098 infsec
Flow Rate 80 gallmin/ff
UV Stability
Matrial Po
Tensie Strength 50T e o ASTM D-4832(Mod.)
PRODUCT PROPERTIES
Discharge Capacity 1.6 galimin 8 Limin ASTMD-4718
Roll len 1000 f 305m
Roll 4in 102 mm
Roll weight 52 bs 216 kg

Al Irdrralion, drivings and specifications ane based on Felabssl produd informalion avalabis al the Tme of peining. Canstan impeovement and anginasning progress
maka I necodsary Thil wo rasorve Tho righl ko madke changns withoul nolica, All physical peopading are hyplical valuss, Slandsrd varisfiona in mochanical peoperios of 10%
ard n Imydrautio propariss of 20% e nomial.

PLATIPUS ANCHORS LIMITED, 3008 Gomer Siolion Bovkevord, Rolsigh, NC 17603, LA
lhu Hfmilimmﬂﬂ} Faxs 19 859 9507

wwoives ey hars.com E-Mail: infei@plahpus-enchers.com =
DMWN:R R BA;—EEI::T 2010 iiiag
M ACTE( " DRIVEN DRAIN INFORMATION —
WEATHERSPOON PLANT ' R
f MACTEC ENGINEERING AND CONSULTING, ING. LUMBERTON, NORTH CAROLINA 32
3001 ATLANTIC AVENUE APPROVAL: JOB No.:
FALEMGH, NORTH CARGLINA fp.. 4" B488-10-0111
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EXHIBITS
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Exhibit 1 — Construction photograph from 8/5/1948 showing rail line construction and ash pond general area.
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Dike Material

Stacked on Bench
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Exhibit 2 - Construction photograph from 7/20/1949 showing excavated slope for railroad access and material from the excavation
placed on bench made in original ground at top of the cut.




Exhibit 3. Construction photograph from 2/28/1955 showing “New ash disposal area..completed retaining dyke tying into old railroad
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cut spoil banks and new pipeline to disposal area.”
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APPENDIX A

Boring Logs-Current Study
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CRILER: 3. Bridger-Caralina Tirisling i e SRTRC B EC
EQUIFMENT,  CMT4S Manual Bamvner SOIL TEST BORING RECORD
bIETHODH 3ud Retary Drilliog -
HULF D14 T _ Project:  Weatherypoon Ash Pond Dikes, Stability Analysis
RENARKS: Baring terminated at 40 fi. Hele backfilled with . '
bentanils to 18,5 & frestalled & 1-inel PYC casing with . _ Roring No.: NBE-1
hand cut sloss petween 16,5 2nd 155 . Hack Glled Location: Lumbenon, Nomb Caroling
with Silver sad aad placed bencpuice, 0-2'. FYE sticlup Dirilied: June 15,2010
e ground 15 08 L .
REVIEWTLF BY: kPrlJ_] Ht #. 5—168 '.I.Cl-{] ]. l l Pﬂge ]. ﬂf 2_)1
THIS RECORD 1S A REASCMABLE WTRRERETATION OF SLTRSURFACE | /ﬁ M CTE C
CORTITICS AT THY EXPLOEATION LOCATION. SUBSURFACE
CONDITIONS AT CTIER [OCATIONS AND AT OTHER TIMES MaY A
UIEFER. INTERFACES BEWEEN STRATA ARE AFFRCKIMATRE ;
TEAMNSITHING S WELN SIEATA MAY OF GRATY AL
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AND REMARKS
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CRILLER: G, tridger-Caralice Drilling 1 T :
EQUIFMERT:  CME4S Mantal Hammes l| SOIL TEST BDRINGRECDRD
METHOD: Mo Regary Dyilling - -
HOLE DA L Project:  Weallierspoon Ash Pond Dikes, Stability Analysis
REMARKS: Liarmg Lermanased a1 40 fL Hole backfilled with . .

bemoniie to 18,5 Al osalled a Teinch PYC casing wilt . _ Boring No.: NE-1

haot et lots besween 105 and VE.5 &, LackdH s Location: Lomberion, Marth Carolina

with filer sand and placed beolorite, -2, PYC sticlkup | || Dirilled: June 15, 2010
S | Project #: 6468-10-0111 Page 2 of 2)

THIS BECORD 15 A REASONABLE [IMTERPRETATION OF SURSLIEFACE
CQWTITHENS AT THE EXFLORATICM i £H0ATION, SUBSURFACE
CONTHTIONS A1 OFHER LOCATIONS AFID AT DTHLER TIMES MaY
DIFFEFR. TWTEEF AL KR BEWELR STEATA ARE APPRONIATE
FHANAITICHS BEPWES FTRATA hAY HE GRARIAT

ZMACTEC




T - {v] - - -
:E‘ SOIL CLASSIFICATION ] 1E E SAI?E:»:\JI:FEO[SNT PL %) WA (%) T1. 0%
P AND REMARKS o E 5 olr o A FINES i%)
1 £ ¥ Y| [Roemone:
H SEE KEY 3YMBOL SHEET I'OR uxpt.na:g{)l::_ﬂx QF g 2 M EP E E = on # 5PT (b
: T At ATLA ' CU o : o =
i SYMBILE ARND ABEEEMVIATIONS T . |:1,:]|:| ] FET = W30 3 4D S0 60 TD RD 90 LD
U [ Grgane e TOPSOL A 4
| | Fill-Mediucr: cemse, dry, silty fine AN (5M) T Soggrd -b-1% r 1
| | Fil-Txmges 10 dpogs, dry, gold &nd beawn, ine SAND (5F) E _ |
! §Gu Heisel6
i K 353 E 178 {
- 5 — . 13040 — / 5
L - ; S 5% a4 - 1
| D J L _
Fll-“dediun: 2227, 1200gr, sellomish prowT, ofavey SAMD {50} y < : L )
3 71 Undisieded simple Bsken in ax adjacent Inzation betwesn § L =
ard 10 feel UD-1: saliy Ak, L1016, PT: 25 PLE, S ¢ G35 Zelded R—cHa A
— 10— $e=R2M - 210 P 1354 =, i 1]
% ; y
[ . 4 | I i
\ Possible origana| grovned-Madinn dengse 1 bavs, moia mower, [ 00 '1 . :
1 tan a0d beowm, fioe SAND {5P) : ; i |
» ] - B =
i i i [
i - 4 | L \ 4
556 1L-5-i2 »
L 15 15
|
1
; ! |
: f !
sk - L ; . -
g s6-7 'X LA -il- S
E'_ 20 Mediumn dense, wet, dark brovn to brewn, slyhily siliy Bae | - ! R n
E | | BAMD {EP-EM), Tacs crpanic cemenliog .— i | i . )
L a .
g ] ol i
: |
o
= . L _ . | : i
% L
=L i L . L 4
3 53-8 578 + ;
E'— 25 —* I~ T s
£l L |
= Loose, wil, light lan L= whir, fios to mednmmn 3400 (3F]
= :
= = - — H L]
a
'_ ¥
EL i -
B
= L y
zr 7 )
I 555 R 222 | ;
- 0 10 0 30 a0 50 & 70 50 &6 1M
DERILLER: i, Brndget -Caraling Deilliag
EQUTPMeIST: ChE43 Maoual Huoroer SOIL TEST BORING RECORD
METHOLk pled Bornw illing —
HOLE D14 e _ . - Project:  Wealtherspoon Ash Pond Dikes, Siabilicy Analyzis
REMARKS: Borng temerinated ot 43 F Hele backfelled wid ] _
breimice seales o 158 &, installed o 1-inch BV i ) Boring ha.: MB-3
casing with band cus Slars beowes 7.9 aad 15.9 A Loegation: Lumberton, Wonh Carolina
Backflled with filver sand and places banonits, (-2, Drilled: Jupe 15, 2010
PV cnckap aboes groend 18 2.2 . .
REVMIEWED EY- X LPI.'D] ect #: GAG3-10-0111 Pag& 1 arl 2_'.,

THIS RECORDHS A REASOMARLE INTERPRETATION OF SUBSURFACE
CONDITIOS AT THE EXPLORATION [OCATICH SLUISUREACE
CONDETIOSE AT OTHER DOCATHNE AMD AT OTH=F. TEAES MAY
DMFFEY INTERFACES BEWLEN 8 THATA ARE AFPROWIMATE.
TRANETIONS BETWEEM STRATA MAY BEORANUAL
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CRELER: G, BridgerCarelina Driling . ] i
EQUIPMENT:  CME43 Maouel Hanmer SOIL TEST BORING RECORD
METHOD: Med Fotary Dmilling - -
HOLF. DA an ) Profect:  Weatherspoon Ash Poad Dikes, Stabilicy Anabysis
REMARKS: Beging lermucaied 21 45 I Hede baebfllad wid: ] i
Bescrnite Sealed 10 15.9 (1, [oetalled & 1-ingh Y3 . . Boring ho.: NB-3
: casing with hand €ul $lils betwetn 7.9 aad 15.9 A, Location: Lomberton, Werth Careling
| Eackfilled with filer sand and placed bemionits, 0-2° Drilled: June 13, 200
WL slickup ubuve ground ;5 1.2 : = .
REVIEWED BY: 1lfe | Project £ 6463-10-0111 Page I of 2]
THIS RECORD [5 A REASCEEA11 I INTRRPRETATION UF SURSDREACE v/ - l
CONDITHRNS AT THE EXFLORATION LOCATION SUBSURFACE A M A‘ I E' |
COMOTTHANS AT OTHER [OCATINS AND AT OTHER TIVMES MAY ;
DIFFER. TWTERFACTS RIEWLEN STRATA ARE AMFROMIMATE |

TRANSITICHS BETWEEN STRATA LAY BE GRATILIAL.
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DRILLER: C. Bridger-Caraling Dnlling T -
ECQUIPMENT:  CMEAS Manuah Hammee SOIL TEST BORING RECORD
METHOD: Mud Rotary Doilling
HOLE DA " _ Project:  Weartherspoon Ash Pond Dikes, Stability Analysis
FEMARKS: Boring tesminated at 55 38, Elole nackfilled wol .
Betuzite sedled o 15,1 £ Tasialled 2 1-inch casing . . Baring No.: NBA4
with hanc cut slols between 0.1 20 14,1 8. Location: Lumberton, Norh Carclina
BackElled with filker sand and placed pemonits, 0-' Dritled: Juoe 15, 2010
KEVEWED BY. G oo dbove ground i 1.3 | Project #: 6468-10-0111 Page 1 of 2

THIS RECORT 15 A REASONABLE TITEAFRLT AT OF SCTEURFACE
CONDITIONS AT THE EXPLOEATION LOCATION, SUBIURFACE
COMDTOORS AT CNHLR LEKCATIONS AND AT OTHER TIMES May
DIFFER. INTERFACES REWERE STRATA ARE APPRONIMATE.
TEANEITIONE BETWEEN STRATA MaY BE GRATHIAL

ZMACTEC




BT STATHIN WLEALHERSFHIN G MACTES GEGGEFT R2WI0

E SO CLASSIFICATION L E Sﬁﬂfi].;_%%h_. PL. (%} M3 %) 1E.1%5)
E L . - 1
; AND BEEMATKS G E é- T o1 & FINES (%)
E W E ¥ | ReemoDe
’ SLE KEY SYMBOL SHEET FOR EXPLANATION OF N PR ® SET (bpl)
Bﬁu} | SYMBOLE AWD ABEBREVLATIONE BELOW. 1 .,'::;]EI T Flz E E f 16 20 36 40 S5 66 0 80 80 kCD
B D W beoss, wol, gray 0 datk gray, shphtly sily Gne 1o ;l 113 ?
medang AT (SP-55) N y | ' |
. (1
2 T T i
5510 XDH-W’GH-WL‘[ '
— 33 — 15
[~ ery lonse 10 loass, wet, deck gray, ciavey Tog o meding i 7
SAND (B8O, increasing clay comien: with depto i ] | : i
i :
5511 E 1% CRH-1
— a0 — - L05.9— ; ! +
1 A B I i |
i i
| .
R 4 - 4 I L i i
51k XDELWOH-WEII : ;
— 43 — = 1010,% = 43
|
;
v i 4 L ) J

g3

t MEedium dense, wet, dark proy, fioe to cowrss clavee SARE
{5 with seams of =andy clay or clay witk suspended sand

frals

Fanng weininare al 35 feel

55,13>__< 114 L . : ]
\

is&mX TR )
20, = : — 113

i

|

— G0

R

0 I 20 30 40 50 &b 70 B o0 10

DREIER: 4. Brdper-Carolina Drilling

LQUFPRMENT: CEDS Manual Hommer

WIETH hiud Bowary Dirilling

HOLE D14 ¥

REMARKS: Boring tertuinated at 55 ft. Hole kacicfilled witk:
benlcaile seaied o 1B & Installed o Lanch @siig
wilty haned eyt sloas between L] ard 19.1 .
Backiilled with 167 sand am) praced venivaite, G2

~ SOIL TEST BORING RECORD

Projeet:

Location:
Drilled:

P sriclosp abowve groond s 1. %
REYVIEWEL BY:

THES RRCORD |5 A REASDMARL S INTEFPEETATICH OF SUBEURFATE
COMNTITINS AT THE EXELERATION EOCATION. SUNSURFACE
COWTITIENS AT OTIER LOCATROMS AND AT OITHER TIRSES MAY
DIFFER. MTERFACES BEWEEM STRATA ARE APPROMIBAATE.
TRAMEITIONG AFRTWELN §13ATA MAT BEGRATIAL

\.F_Eﬂ ecl #:

Wealherspoon Ash Pond Dikes, Sability Analysis

. Boring Ne.: NB-
Lumberton, Morth Caroling
June 15, 20140

fdg8-1 (0111 Page 2 of 2)
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DRILLER: . Bridges-Caroling Limilling -
EQUIPMENT:  C{Fdd Manual Hameer SOIL TEST BORING RECORD
METHOT: Mud Rarary Driil liog
ELOLE DA w Project:  Wemberspoon Ash Pond Dikes, Scability Analysis :
REMARKS: Boring terminzied at 40 &, Haob backfilled with . _ !
betonite seated 1o LE.R A tnsiallsd a L-ineh PVE ) ) Boring No.; NB-5
casing with hend cul shts betwesn 10,8 and 18,8 & Loecation: Lumberton, North Carolina
Back (illed with filier gaod snd plazed bemonite, 0-2. || Dirilled: June 15, 2001
'kiject . d68-10-06111 Pare 1 of 2

Wi stickup 1.5 fesi.
EYVIEWEDL BY;
THIS RECORD T54, BFEASCNABLE [(MTERPRETA TR DI SUBELMTFACE

CERADITICMS AT THE EXPLORATION LOCATION, SUBRITRFACE
CORIDTTIONS AT OTHER LOCATTTONE A0 AT (STHER TRMES MAY

TIFFER.

THANLIT

LITERFACES DEWEEN STRATA ARE ATFRONXIMATL.
LOSE BETWEEN STRATA May BE GRADUAL

ZMACTEC




STO-NO ETATION WEATHERLZPLON 43E) MALTES JEQLGNT IR0

D OIL CLASSIFICATION C| E | smuﬂ}?ﬁm FL (%) BM LLi%)
F AND REMAREKS a E [f} T i & FINES (%)
) E v E | Y {ReckROGDY
SEE KEY SYMAOL SHEET FOR FXTLAMATICON OF W u F O ® SFT{bpf)
rgﬂ[? SYMBOLS AN ABBREVIATIONS BELOW. D _iﬂ}“ TIPS Z222| 6oa wm oan 5 & 16 80 80 160
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i . L ‘ i
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TRILLER- . Andger-Carilina Tanlling _ . -
ECLTESIENT: CMESS Monuai Hammer SIDI]"' TEST BDRING RECDRD
METHO, W Bty Delhog -
'HOLE Dla. Ey ) o Project:  Weatherspoon Ash Pond Dikes, Stahality Analysis
REMARR S Bomieg ierminaisd ar a0 4t Mole Tackfilled with .
bemnonice sealed 1o L8 8 fL Installed @ L-inch P . _ Boring Mo.: NB-5
casi g with hand sal slos berwees 105 and 1834 | || Location:  Lumperton, North Carolina
Esckiiled with fitcer zand ond plazed bentenite, 9-2°. || Dhrillect: June 15, 2000
RevEED By Gl P | e | Project & 6468-10-0111 Page 2 of 2

THI5 RECEIRD (5 7 RIASCRARD 1 S TRERIRETATION F SUBSURFACE
CONTRTIONE AT THE EXTLORATICH DOCATICN. BEURELTRIACE
CONDTIHIE AT OTHER LOCATIONE a0 AT OTHER TIMES MAY
DIFFER  TWTRRFACES BEWLEER STRATA ARE APFROXDMATE.
TRARSITIONE BETWEES STRATA MAY BF GRADLIAL

£/ MACTEC




RTOHEID ETATION WEATHERSPHIN GFJ MaCTEC GEQ.GOT 2GR0

E SOIL CLASSITICATION £ E Sf&%ﬁ%%m PL;.“:%} ”‘"‘H%} '“'*ém '
P AND REMARXS G E Loh or & FINES (%) '
o E | ¥ | g .Y|ReteRODH

SEE KEY SYMBOL SHEEF FOR BXPLANATION OF w O A & 5P (opf)
e SYMBOLS AND ABBREVIATICNS AELOW, I iR T |BE222| 10 =0 10 a0 50 6 70 30 80 pro

~ 0 FEil-O7panic laden TOFSTHL AT /‘/‘. I43.1 ‘ |
Eill-Medium dense, dry, ted brosn, shighiiy clayey fe t . : .

- 1 mecium SAND ($8-5C) g f 1 5% Wy - o :

I | o ;/"_ | - Co | |
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L - : 1 ' 4
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shightiy siley Fot 1 i SANT (S-S0} T | A P : ]

533 [Ar mas | : I
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10— - — | —-— m

_ | ! |
Fill-Vesy loose, most, bight 1an with rece red mweatles, clayey I i
fine SAMT: (5C), mace menitd podules 1

- o Lrdisturbed sample taken Eom adjacer) Location benwee 3 Y - : b
and 15 feer, UD-1: siliy clavey SANL (SC-SM), LL: 20,91~ I|

L Jd 14, FL 6, B2 116 L .

1 |
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E5-6 X XLz |
— 15 — . = ! 15
g 1 H !

- S— - ~\ P 4
Poesile ariginal ground-Loose, wet, Jight gray and fao, . ;
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L i L . .
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CLAY {CH) I I |
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DHILLEE: . Brdper-Carolira Drlting | : N .
EQUIFMENT:  CME45 Manugl Hammes SOIL TEST BORING RECORD
METHOLY Mud Bnticy Umllicg -
HOLE [11A: r (Prnjcct: Weatherspoon Ash Pood Dhikes, Stability Analysis
EEMARKE: Boong ermnated & 49 1. Hale back lle! 0od i . .
bertamine sealed 1o 18,1 & dnmalled a 1-iveh PYC . . Boring No.: NB-6
sasing with had sut slals betweer 19, 3nd 18,1 B  Loeation:  Lumberton, North Caroiina
- Batkfilled with Gler sand and plazed benlenite, 0-2° Drilled: June §é, 2010
Project #: 6468-10-G111 Page 1 of Z)

. spaup ubove proamd s 08 0
REVIEWFT: BY:
THIS RFECDRD |5 A FRASUNATLE INTERTRETATTON OF 3LSBSUREACE

LONDITIORE T THE EXPLOBATION LOCATICH. SUBSURFACE
CONDITIONY AT OFTHER LOCATIONS AND AT OTHER TUJES Ma'y
HTFRR. MYERFALLE BEWERY KTRATA AKLE AFFROMIMATE.
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DRILITL; 5. Bridger-Carnlire Doliing . . -
ERTAENT, LA st L $OIL TEST BORING RECORD
METHUT: Mg Resany Drlling .
HOLEDLs: 2" (Pruject: Wealherspoon Ash Pond Dikes, Stabilicy Analysis
REMARKX: Besig tawninared 3140 £ Hole kackEiled and ]
Bentoniie sealed to 131 1t Iostalled o L-anzh BYE . . Boring No.: NB-4
casi g with hand cur sloes berween 10.1 acd 15.1 Bt Location: Lumberton, Norh Carolina
Beckliiled with filler sanc »nd plaged penloaie, 1-2. Drilled: June 16, 20140 |
PUC aucku atowve groned is 1.8 £ . ’
CVTEWED BY. ' | Project # 6468-10-0111 Page 2 of 2

THIS RECORDIS A BEASODNAHLE NIEFPRETATION OF SUREURFACE
COMDITIOSS AT THE EXPLORATION LOCATICN, SUBSLIRFACE
COINDITIEISY AT OTHER LOCATIONS ART AT OTHER TIMES MAY
CIFFER TNTERFALES BEWEEW STRATA ARE AFFRONIMATE

TEARNEITIONS BETWEES STRATA AT BE GIRADLAL
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STO-NCFSTATICH WEATHEREION.GF] MACTEL GENGRT B0

o - : : ] 5 PL % MM [ LL (%)
E SOIL CLASSIFICATION Lo SOMPLES | g AL L
¥ AND REMARES G B ]£J ;T o & FINES (%)
H F ¥ | Y| RectROE
SFF KEY SYMBOL SHEET FOR EXFLAMATION OF % . u E Heh b & SET byl
| e SYMBOLS AND ABBREVIATIONS BELUW. |E1.-:j? T FE 2% | 10 20 36 40 S0 60 70 30 90 100
¥ TE Oranic laden TOFSOLL et :
Fill-Meadium danse, dry, Brown, siight:v silty fine 34040 . L |
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i ' Fill-Medium dense, damp, brown, $ilty Bag o median 28350 E - )
| 1 EM) } . |
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i Prasibls Fll-Medium dense, reoist, Seowe with ted motlss, ! - ] : ]
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DRILLER: 4. Bridger-Carolica Doiling

BETHCD:

EQUTMMFRT: TS5 Manual Hamemer

hfud Rolacy Doling,

ROLE THaA,: ¥
REMARKS: Boring, terminated at 37 . Hele backSiled and

benzonie sealed o 19 4t Ingwellad & | -ieh PV s
wiln hand cil slols betywezn 11 frand 17 6. BackElied
with et spod acd place beoeineg, (-3 PV siickos

SOIL XESTBORING RECORD

Zround is LG
EEVIEWED BEY:
THIS BECORD [5 AREASOMNABLE IMTERPRETATIOH OF SURSURFACT.

CHINUTIEMNG AT TELE P FLORATICN LOCATION, SUBSURFACE
COMDTTHING AT QTHER LDATIONE AN AT OTHER TIRES BAY
MEFER. INTERFACES BEWELN STRATA ARL AFPRIECTHATL,
TEAMEILECHS BETWEEN STRATA MAY BE GRADIUATL

4
Project:

‘Location: Jaumberlon, North Carclina

Drilled: June 146, 2010
(Project #: 6468-10-0111 Fage | of 2)

Wealberspoon Ash Pood Dikes, Stability Amaiysis
Boring Mo.: NB-7
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STEHOPATATION WEATHERSI'THIN. LFD SIACTEL GECLGDT L& 10
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. L5 r — -
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DRILLEER: . Bridger-Carclina Trrlling .
ECHIPMENT: CMTAS Maowal Harmner SOIL TEST BORING RECORD
MEETHOD: Mud Rraary Drilling -
HOLL DA ¥ Project:  Wealherspoon Ash Pond Dikes, Stability Analysis
RER ARKE: Borkp weeringted at 37 0. Hele backiilled gnz .
bezlooute sealed 1o L9 fi. [estalled 2 1-inch PYC caging . _ Boring No.. NB-7
with biand cut sles ietween 11 Rand 19 . Backfiled | | Location: Lumberton, Mdorbh Carclina
wizh [1ler saod and place bensonie, -3, PAEC sickup 1 Brilled: Tune 16, 20140
ahove groond is 20 L . .
REYIEWTLD BY: FI‘OJE'H #.. 6463‘1 D'{:II 11 MF:I.E'E 2 l:lf 2

THIS KECORD 15 & REASOMNARIE INTERFRETATICH OF SUEEIRFACE
COMNDITIONS AT THE L TLATION LOCATICM. SURSURFACE
COHDITIOE AT OTHER LOCATHING ANT) AT OTHER TIMES MAY
LIFFER. MTERFACES BEWEEZM STRATA ARE APFRONIMATE.
TRAMSTTIINE BETWEEY STHATA MAY BE GhaliIAL
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STOLHD STATION WEATEERSPICR GF) MALTEC GEOGDT B2ED

E $SOIL C1LASSIFICATION L | R | SAMPIES | epn wwes  lgw
F L LN . o = =
? AND REMARKS G E ool e & FINES (%)
H E v r | Y RechROT
SEE KEY SYMBOL SHEET FOR Expu-.:ua’rja}: OF E: . R ® SPT (bl
o o ™ ] e = =
@ SVMBOLS AND ABBREVIATIONS BELOW. W | T P IZZ5E] i0 30 30 a0 so 60 70 80 56 w09
MoTganic ladeo saody TOFROML with roatizls ' [ !
L | Fill-Medium dense, dry, Brown, silty e SAMTD {35 5.1 elols b . J
Tilitdedium denze, damp, browen, gilty e o medium SAND :
B 1 sm " -
5h4) 552 151012
i Fill-Medign dense, ymossL, light beowal and light gray, fme i "
LD (5P, wace sile B |
5.3 S \
b 5 — 5
Fill-Madiue dense, neoam, Brown ant gray, clayeyr fne o |
" T mediom EaMTE (5C)
|
o . 55 588 L X 1
|
. ] L : 4
!
L - . : -
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1 ; I i .
i “Titl-Meciurn demss, *&1. broram 1o dars b, § 0 0L 12 i ;
medinm SANTe (53] : | .
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r Foesibiz Dl-Medrum denss, we, dark browa 12 BReck, sy : i =
J fine b madiun SAMD {53 X | !
S0 | 455 :
— 15 - .\'\ 13
i Estimawed origingl ground . i \ A
ery dense Lo eoedinm derse, we! Jignt gray, slighty silty foe
o e iwee EAMD (SP-E8T), ace sil lenses | \ ]
: ]
L i : o \ i
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55§ X 01612 -
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DRIL1ER; 5. Briggsr-CaraZin: Drlling . _ BNl e
EQIMPMENT:  CME4S bianual Hammer . ‘SOIL T:ESTB ORING RECGRD s
METHOI» Mud Rotary Brilling y
EIOLF Dla: T Froject:  Wealherspoon Ash Pond Dikeg, Smbility Analysis
REMARKS: Coring tenzitated 3t 35 4t Elole beckitled and . .
beovite sealed o094 £ Installed a 1-inch F¥C . ) Boring No.: NB-2
castng with hand cul slols betwsen 10.4 and 154 1 Loeation: Tumbenon, North Carolioa
Backfilled wiﬂ_: filber sand a!:u:l Placed benionite, 0-2 Drilled: June ]ﬁ., 2010
REVIEWED B,{_ . stekug abave ground s 1.6 fre | Projeet #: 6468-10-0111 Page 1 of 2/

THIS RECORTH]S 4 RPRASOMAR. G TRPRETATION (5 SR RFACE
CONDITIOME AT THE EXPLOEATION L ATION. SUESURFACE
COMDMIORS AT OTHER LOSAEIONE AMND AT OTHER TIMES ey
[HITER. INTERTALES REWEFD STREATA ARE APTROXIATE.
TRANSITIONS BETWEEN STEATA MaY BE GRALUIAL
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FTL-HOSTATICH WEATHERAMION.GE) MACTED GLOLIT S3800

THLS RECORI i3 A KEASCONARLE NTERFRETATION CT SUBSIREACE
COMDITIONS AT THE EXFLORATION DOCATION, SURSLIFEM
CCRTDTTROME AT OTHER ZOCATUNNG ANLEAT OTEHER TTMES MAY
DIFFEE. DNTERFACEE BEWERN STRATA ARE APPRONIMATE.
THANETING RETWEEN STRATA MAY BEORATRIAL
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e SOIL CTASSIFICATION L SAMPLES | Fif Wew ipa
! A ~ £
EIF —"LMI_) RE:'I'L‘!'LRKS G é |T o & TTNES (%)
u E E | Y |Reimghs
SEE KEY SYMBOL SHEET FOR EXPLANATION OF ™ M Lo & SPT {bal!
# YRS AND ARBBREVIATICNS BELOW. [ r F 2% S
| = o ARG 1020 30 40 S0 40 O % 8D 100
- Very denes to medium denss, wes, light gray, slighe siloe fips | . - T | ;
1 meliven EAND (3P-3M), trace silt lenses l l oo
i Loxage, wed, Jight gmay end y=liow, slightly clayer fine SAND i i
{2P-5C)
55-10 X 522 @
- Horing remmanaed & 15 JeeL 1 35
g
- -1 i - - - : -
1
= A — — 104.5 — - 40
- 4s L 955 = : ia5
. i B 7 i 2
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— 30 — S h = A0
1
= - e i L ! i
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L J L 4 i
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- - I - -
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O 20030 4N M &) 0 ED @0 D0
DRILLER: G, Bredge-Cantlana Dreillng - -
BOUIFMTNT:  CMEAS Manoal Hamener . SOIL TEST BORING RECORD
I+E TH{I Mui Bolare Dolling - ,'
TEQLE LA 3" Projcet: Wea i iy :
RERSARKS: Binrg 1étroinatzd at 35 £1. Hele backfiled and Jeet: ”.'.I.ﬂ]'ﬂ'p'ﬂﬁl]] Ash Pond Dikes, Stahih[} MEJ}'SIS
bensonite: sealed 1o 184 . Ingulled @ |-imck PV . . . Boring No.: NB-§
i cesing with hzot cul siols besween 0.4 and 104 f. Location: Lumberon, Morh Caralina
i Backfiled -with Hlier sazel go¢d placed banionise, 0-30 Drilled: J-me 15: 2070
VL stk b nid is L& feel. .
REVIEWED EY: %k, R RONE ranad s LR e | Project #: 5468-10-0111 Page 2 of 2]
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o] - . u ; , o ; .
P SOH. CLASSIFICATION | e S'W\-Ibﬁoiﬂ-m L () M (%) L £
P AN REMARKS - E 5T o & FDVES (%)
H E v 5|7 |RectaROD
SEE KEY SYMBOL SHEET FOR EWHAEUN OF ™ o M E o \'E-" - & SFT(bph)
e iy et ot
| @ SYMBOLS AND ABBREVIATIONS BELOW L 121},’ T PIBEEE | 1090 a0 a0 50 60 0 40 2 1w
[ Oeganic laden sande TOPZLL with rootlels T T .
. [ Fil-Mediume dense. dry, brown, silty Ene SANDY (5M) g5 | agn L
7 -
Fill-Mediom dense, moist, 0=nge ard brown, fAne in tedium I w ) )
B T BaND (8P, bace sl o 7 ca ) .
i Fill-tindiam demse, saast, pray end (e, elayey Tine SAND I T T
(40 layening wib thio block sems (possibly azh) |
L . . L : i
853 A S6d e T
o5 — kY | 5
v Tli-Laee, s, gray and Bron, e o oediom SAND J
I T (5P, race <luy h A i 7
- 1 554 >< sad f { i E
i TFill-MeiTm d4nst, (mowst, i and Grown, sghtly daey fine Ph "
to medium: AN (SP.SC |
263 65 |
i Fil-Megivn deney, wed, light Jronwn, os 10 medium SapED ! _- -
5P, onat clay, @aoe 56l B ! \
L _ . \ ; _:
556 X IR f {
— L5 - i / b5
i Fill-Locse, wer, veddisl brown, clayey fine to mediom SAND i y
(SC/SP-5C; . )
I~ = o )
i i
] | N 5 i
- - b , ; -
587 133 o
- 10 — —3 0 20
| Estineiried ongrna’ ground i |
Medivin demse, inwst, black, shightly siipe fane SANT?
| | [SP-514], wath trose oets act oTgenics | )
- - I 5 4
L ) \/ I i P
55 12-12-33 . | ¢
|- 25 1] 4 25
L J L h i
Mediue dense, m1zign fighl gray a-d an, slightly sily fioe
SANDY (GE-EM
{_-.
L 11 5%+ R 21523 '
0 1132 —
0020 3% 40 30 &0 W ose 8D 10l
CRILLER: . Bridger-Carclina Drilting I . |
FOUIFKMENT:  CMEsS Mamo) Hammo ! SOIL TEST BORING RECORD |
METHOD: hwd Focery Driliing = =
HiLE A Eh Project:  Weatherspoon Ash Pond Dikes, Sabiliny Analyss
REMAFRRS: Hole cellopsed and beolenine sealed: 20 to 35 1. K .
ingialled a Tein PV soned casing 1o 9 deprh 0f 16 T . ) Boring No.: 53-1
Elorolerval: 1000 18 B Filles sand: |0 ko 20 f. Location: Lumberton, Worth Caraling
Bentemle seal: § 1o 10-A CanmyBetonite Grock 210 | || Dirilted: June 21J M0
prviEwED gy O el coed fnstited | Project #: 6468-10-0111 Page 1 of 2

THIE RECORTY 15 A REASONABLE NTERPEET ATIOM OF SUREUREACE
COMODTTITONS AT THE EXPLORATION [OCATION,. SUBEETREACE
OCR-DGTIONSE AT OTIEER QAT IONS AND AT OTHER TIAMES 24y
DIFFER. INTERFALZE BEWEEN ETRATA ARE APPROKIMATE
TRARETLIONE BETWESH S1RATS MAY BE GRADICAL
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ETL-HOETATION WEA THEREFRIN G MM TEC GEDGL Y SR80

o . - - ]
E SOIL CLASSIFICATION L| o SAMPLES _ - oo NMps L
$ AR BEMARES o B ]:[, T v & FIMES ()
H E W £ |Y|RectRODN
A M) - h I 8 = 3
| ]‘]:3]? T FEEF] w20 30 a0 50 & 70 80 D0 100
: Megives demtie, modst, ght groy and g, shighily ity fioe P - : | /
SAME (SP.EM) =ik _
i 1 Loose, wes, Tight grav brown, stightly dlayey fine S4KD - ?’ ] [ : 7
[SP-8C) wizh shedl Fagmence (se]l hash) " g/ i/ i
: ? 1 | i / P
i é 8510 >< 953 o
L L Y l ] X
3 Enring ieTaizaled ot 35 Jeob Log.2 o
b - r - - I’
| i
L . L i L | |
" ap —| — 1052 — I a0
L L |
— 45 — = 31 - ! 45
: !
L - 3 J L : ] 4
! i
L . I i i P
i
L . L _ i L [
L J L - j : i 4
i ! ! i
— S0 — - 932 : ; a0
T C | i ]
: ! "
L _ L _ : - i
I 3 |
; ; [ !
. 1
i 1 1 1
— 55 - 882 — ! 55
: i |
i
. : i ;
L _ R J L ! i -
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L ! L ] L i i
‘I ' ! | |
o i3 010 20 30 41 30 &5 30 20 50 100
CRILER: G. Brigger-Caralina Dralling
RAUTPWMENT:, CMEAas Mzpcui Hazmer . SD.lIL TESTBORING RECORD
METHOL: Mud Rowary Driling -
HOLE DA 3" Project:  Weatherspoon Ach Pond Dikes, Stabili is
REMMAREE: Hele coilapacd and besponiare sealad. 20 o 35 14 4 i3 kS, abil ty Malﬁh
Instulbed o 1-0 P slatted casing o a depth o7 18 £ . _ Boring MNe.: &803-]
Slee inerwl. 1000 35 £ Fileer sand. 10 w0 30 £ Lo¢ation: Lumberion, North Carolina
Betonite seal: & o 10-ft CemeonlBenlenite Coowl: 9 o Drilled: June 21, 2010
54 Manhoie oo paalled. . .
REVEWED BY: g_@;’i"ﬁ“ oo pistal | Projeet 3 £468-10-0111 Page 2 of 2
THIS RECORD 15 4 REASONABLE ITERFRETATION OF SRS HEACT: ¥ B |
COMDIIIGES AT THI FXPLOBATION [CATION SURSUREACE M A( I E‘ :
COHDTTIONS AT OTHER LOCATIONS AND AT CTHER TRMES MaY :
TIFFER. [NTERFACES BEWEEN STRATA ARE APPROKIMATL. A
TRANSIIIONYS SETWELN STRATA MAY RECRADLM .




STOLVNA STATIORK WEATIHERSMOIM.GPY MACTREC GEQLGLDT 328510

COMOIOOSS AT THE EXPLORATION LOCATICN, SUBSURFATE
COWDITIONS AT OTHER LINZATHINS AN AT CTHER TIMES MaYy
DIFFER. MSTERSATES BIWEES STRATA ARE APPRIIXIMAITE
TRAMNEIIONS BEIWEEN STRATA MaY BE GRADKAL

2/ MACTEC

b L : L% 210 1L %
2 SOIL CLASSIFICATION Lo SAMPLES _ | ripoh g e
P AND REMARKS G E A & FINES (%)
E . £ |Y RecRODW _
R SEE KEY RYMBOL SHEET FOR EXFLANATIONGE | N N £ = 5 b G & SET (il
" SYMBOLS AND ABPREVIATIONS BELOW. A I N SEZ 0 1 20 36 40 sH e W 0 on L0
B =, Fill-Crwsbed Sroneirravel s . [ T
" Eill-Laaze, dama, dark brawn, Ane SAND (5P, race <ill : §5.] 5.5 . : ; B |
- ' L
. Fill-Medium dense, browno and gray, fiae SAND (SE), wacs | I ] |
3 T clay, roce Tools . .
X 1 582 7Y -l i | i |
Fill-Loosz, mmg, brows: aned goat, <lawey fane SAND (5C) | !
Lindisturbed sarrple taken from adjacer oeation betveer 3.5 . ,
B A and 5.5 fesl. UD- clayey SAND (500, LL: 24, PL: 12, FL 12, 3 L | 1
Vpw 2 155 55-3 12l I
— % = — | s
o
| . Bill-medium denss L I X i
| i i i
- -; 58+ X 558k \ | ' | -
| | i i i |
i ' Cil-medium dene, wal, ac 08 g I|
. 4 JX o i
585 476 - ,
- 10 k. ; T . W
S , : L ,
: Fill-mmediuem degse, weat, thio reatlets
L I ]
i
Y - - 1
: 556 X £-5-7 *
= 15— ] I
' Foaiible FLT-Bledium dense, wet, SN Biown and gray, Mo J 7
sligitne gilly Fhe o eedium SANT (SP-5M) | | I ; T
L - I L i
g5-7 3.15
T - 0
r Very doe, wet, Tight Semam, fine 1o medinm SAND (30 - '\ 1
1 : \
- , . L \ ,
L i Lo i
S5 [4-23:30 [
T f."r ; 5
Estimaied origina: gronnd v | R
i Bedioim dense, damgp, Light gray witn black mettlss, fine
EAMTI {3P] with s0mc fine rests |
559 [Af 9133 | ‘ J
1
- % 0 10 % 3% 4 T & 70 0 90 0D
DRILLER: (. Brifger-Carohing Dri'ling, T: . ;
EQUIFMEMT:  CMEd§ Manust Hammer Sﬂ]l.' TES.T'BDREG REC{)RD .
WETHOD: Mwd Botacy Dieilling — =
HOLE Dla: ¥ Project:  Weatherspoon Ash Pond Dikes, Stability Analysis
REMATRKS: Ho'e collansed ard beplenite sealed: 20 10 35 fi. . .
Josta!led & | -in. P sloned casing ta 3 deplb o7 18 £ . . Boring Na.: SB-2
Slat inlerval: 10 to 16 B, Bolies saml: 16 10 20 1. Location: Lumberon, Nonh Carolina
_Bentomite seal: § 6 10-A CementBentonices Grout: § Drillad: Jume 21,2010
lanhole cover installed. - .
REVIEWED BY: | Froject #: G468-10-0111 Page 1 of 2]
THIS RECORD 5 & EORIAZT E TNTERPRETATEOM OF SULELREACE |




STRENG STATEON WES CEE IRECUCN .G M AT

i GE(L_{?DT Arinlu

£ SOIL CLASSIFICATION L | e | SAMILES | orege apm e
F AND REMARKS 0 E é T s & FLVES 1%}
T E v P Y |RechROD% i
1 SEE KEY SYMBCL SUEET FOR EXPLANATION OF ey 5 |Ple e % n ® 5SPTCoph
E;g YRGS AN ABBREVIATONS BELOW. D (L4 T E B '__1'::: E 3: 19 %0 I 45 S 60 70 ED &0 100
r Medm denss, damip, light gay with black owomles, fing Vo
AT (5P} wth some ine roneg L i
i Mvlagiiurr: #iff, wer 1eke oy, fine sandy CLAY (CH; wilh fine |
| SRpd Ld gepesating olay lenses i : |
i
10 31-1 /
— 33 Borinp rermingied 8° 35 ieel | X 5
: !
- - | L -
L . L i i L ; ,
L i L 4 ' L . i
- at — =163, ; : 0
‘ i
. | : T
' i
I _
i i I : I !
i
- 45 — = 2] — 45
L i L 4 r -
- s - 931 = \ 5
i L L N L ] i
B il L i L i E
— 5% — 20 55
i
L | i
&l Fa.. O L0 20 3 40 50 &0 70 0 90 140
DL LEH: G. Bricewer-Cardling Deilling ]
EQUIEMEMT:  CMEds banua® Hummer SOIL TEST BORING RECORD
METELOL: Nud Rotary Delling - -
HOLE D14 ¥ Project:  Weatherspoon Ash Pond Dikes, Subility Analysis
ELoMARKS: Hale collapred and bengnie sealed: 2030 35 f. . .
Insialled a 1-in. PVC slolted casicg 1w 2 depih of 15 & . oo Boring No.: 51-2
Glo imervzde (Den 1% f. Filler sand: 00p 20 &, Location: Lumbencn, Morth Carolina
Bentontie sezl: § to 10-A Cement/Benlene Soour; 0w Drilled+ Jume 21, 2010
i, thnle cover insralied. - . .
REVIEWED BY- v JFroject #: 5468-10-0111 Page 2 of 2]
TS RECORIDLS & REASOHARLE [NTERPEETATION CF SUBSUEFACE

CCTDITICOS AT THE EXFLORATION [OUATION, SUBSURFAL
CONLITIONS AT OTHER, LOCATICNE ANT AT OTIHER TIMES MAY
[HFFEY. (NTERFALCES BEWEEN STHATA AFRE ACPROVDMATE.
TRAMSITIOME BETWERN TR A MAY BE LilALLAL
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2 SON. CLASSIFICATION .| E SAMPLES | FLoo  wMew  Legd
P T RE RES E L | P LA = - i
F AN REMARK! & F no|T o & FIMES {%)]
H F W £ | T Reh RO N
SEC REY S‘:’MBOLS]!J:’E]'!-I}R_E_Z}{PLAN.-?{TI%?I OF ; s “ { w2k & ZIT (Tof)
(E:' SYMBOLS ANL ABBEEVIATIONS BELOW. lf{ﬂ]u T = = E f 170 13 40 0 60 70 E0 G EDO
B ~ Fill-Crushed some’ Gevel ATETA T I
Fill-Medium dense, dry e misl, ders brevan, gty fuse SAND
- T sRE o &5 113 i .
F I I | : T
351 ERIGE: ; i
4 L [ . J
i Fiil-Mediem dense, imoise, dark brown, gray brawn and gray, 1 H
ey fene 10 medine SAMD (S0 i
553 5-Befy P
- 5 — = 137.0— )
- - - 354 X G628 i ]
;
5535 X 21114
- 10 — — 1320 — | Lo
- - - E - | -
|
- - - d -
; 556 X §-7-13 Ql
— 13— 15

Estiroale original proand

Diense, maoist, pray and boowr, slightiy =ilty fiae o medium
SANE) [SP-ZM)

FUE-M 5 TATION WEATHEREMTICN GE) MACTES GEO.GDT BRZEILW

3 dt. Maaholz cover nsladled.
REVIEWEL B
THIS RECOREN BEASCEILBE Y INTERFRETATION OIF S35 RE AT

COMNDTTIONS AT THE EXTLOEATICN LOCATLON. SUBS TEFACE
CORMINTIONS AT OTHER LSCATIONS AWD AT OTHER TIMES &4
DIFTER, MTERFACES REWTFSI STEAT A ARFE AFFRUMIMATE
TEANE[TIONS BETWEEN STRATA MAY BE GRAIRIAL

16-19-26 \
! :
i Very dense, camp, BEhL @, One 1a mediom AR (S0} i i
_ - o R
- - — 1 -
I 1
A _ L 3 : 4
202337 ! i ? :
s : | 2
" Trcnse, model, Lght [ray, fine sARD [(SP}, some Jightiy i ; T
ecfueried oooules
i7-22.28
— 0 o 10 Z0 30 40 S0 B0 A ED G0 100
VRIELLE: (i, Bridger-Carolina Drilliong ; :
EQUPHENT: ChE45 Manual Harnemer SOIL TEST BORING R'-ECORD
JHETHOD: “ud Fatasy Drilling r =
jHOLE Dis.: e Project: Weatherspoon Ash Pond Dikes, Stability Analysis
] P
BEMARES: Heiwoollopsed omd benlonite szeled - 20w 35 1 ; .
Tnstalled 1 |5 PV Sioned pasing 1o 2 deqth of 18 % ] _ Boring No.: §B-3
3ot intervel: 10 10 18 F. Filier sand: L0 o 20 AL Lotadon: Lumbenon, Norh Cargling
Boaronist seal: § 10 10-6 CemenoPBentorite Growe O o Drillcd: June 21, 2010
|Project #: 6468-10-0111 Page | of 2)

ZMACTEC




STD- B0 STATIRY WEATHERS PO MACT LA GEC GLYT 45340 4k

T
: SOLL CLASSIFICATION Lok SAMPLES | mgn  \apw g
0 - - . A
g AND EEMAEREKS G E BT o & FIHER 404
1 C v Eo| Y] RecsmgDi
SLEXLY SIICI‘IESML SHELT FOR E};SPLQANALEON OF B o T i z, ’; . & STT (bpf)
e ! T T o = b
_%ﬁ 3 ARD ABBREVIATIONS BELUW. 15'1]0 T 2L E3 10 20 30 40 S0 60 0 B0 B0 10D
Liense, moist, Light grey, fine SARML (5F), some lightly - :
cemenied nodulss AR
i Ta06E, wit, gray, ayty Fink 10 medeem SAND (501 witk T - B / ’
papes thi clay [anings ?
é $5-10 X dis /
- 33 Boronp esminated B 55 feel 1070 ] EL
L 4 L i L _ . N
! i :
Ir 1
- E o El - ! -
— A0 — — 1026 — i — ' : g
i
- as L 470 = g 45
i
— &0 — - az.0 —| 50
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: b
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L i L . | | 4
R = 570 = — 13
1
] . I b ]
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P i
L -. L . ; !,_ : .
L o 510 ' L
= 0D 20 30 40 S 60 70 30 B0 1M
DRILTER: (% Bridger-Curcling Drilling
EQUIPMENT:  CMESS Manual Hammer SOIL TEST BORING RECORD
WMETHOTH ud Bacare Triliiag e —
HOLE DlA. 5 Project:  Weatherspoon Ash Pond Dikes, Stability Analysis
REMATRKS: Hole epliapimd and bentonite sealed: 20 12 33 A, ! P ! T_'g' ¥
Installed a 1-in. PYC sloched casing w0 & depti o § & ft . _ Boring No.: 5B-3
Slot inerval: i9ea 18 & Fiilar sand: 10 o 20§ Locztion: Lumberion, Morth Carolina
Bentanile seal: § 15 W0-E0 CemestBenrbmite Sl O e Drilled: JUU.E 7 1. 2[}1 [}
Project #, 6448-10-0111 Pagc 2 of 2)

1, Marchele coves instalied
REYIEWED BY:
THLS RELGQED [N FASUNATH B IMTERFRETATIO O SURSURFACE

COWDIT,OMS AT THE EXPLOELA TTOM LOCATION. SUBSIURFACE
OONDITICNS AT OTHER LOCATIONS AMD AT OTHER TIMES MAY
DIFFER. I TERFACES BEWEEM STRATA AKL APPRONIMATE.
TRAMITIICONE BLTAEF STRATA Me Y BE SRATN]ATL

ZMACTEC




ETO-NGETATION WEATILERS AN GF] MACTEC GRO.GIT 2080

T: . . P ; 1o 2
SOIL CLASSTFICATION L[ s | SAMPLES | orcgn  Nueo oo
; AMND REMARES a B 5T Tar & FINES (%)
H e v E W E Y RecsROM%
SEE REY 5Y MBOL 31LEET FOR EXPIANATION OF ™~ M Fle, & = i & SPT ¢bpf)
- EYRAIN0Y S AND ABREVLIATIONS BELOW. ;D i T F[Z32= = .
o _ i i g i [Z2am = 1020 30 40 50 &0 70 80 S0 LoD
Pt lLooge, wel b, shghlly silby e SAND (SP-GMwith [ Ii “
LTSS redl NS '
- - A - %551 -3 .
| Fili-Mediuen dense, waowst, Jght browm, fine 1o mediom 53T R -\
[ [5T), mace il 1 o o
! sx A sk \\ !
; 7 Estimared origing] ground ] [ I I 7
| | Dense, molsl, dark brown and BICR. Sy Bt SAMD 1554, ] \
organiz hard par 7 ) B
= 3 £5-3 >< LR ‘? I
= 5 - =1132 o f—is
T ol - =54 X 61395 + | lo l :
s ! i
i DHnRe, weL, gray, Ting 13 mediun SAM D (5F) i~ ] || i ]I ; T
f ; 3< NEAE } !
— 10 : — 104, i : . 10
- RooTt, wiet, blue gray, very Chavey foe SAND (50 wih same W, ' ro / ; 7
Jousead erpinic préees and clay seams ? ;
%- - l- / -;
é 356 X 2211 i/
- Boring Lermioatec ai 15 feet. 132 ] b3
: 1
1
2 = 952 — : . an
! | !
i | K [
L I i .
- 4 L - | ? .
L 4 |
L 4 I i
— 75 — 932 - ; 5
L I . ! )
- 30 > i ;
* . O L0 20 3¢ 40 %) & ™ S0 90 (00
DRI ER: G, Rridger.Carclna Doling
EQUIFMENT:  CMEI45 Manual Harstner SOIL T‘ESTBORI'NG RECORD
METHOD: Mud Eoiare Driliing - —
HOLEDIA: T Proicct: . kes. Stabil; .
roject: Weath :
REMARKS: Hale collpse ans benteaite s=aled: 1200 135 &. ) EEPOOE Ash Pond Dikes, Stﬂbﬂ][} F\naljﬁlh
Il led a b PV sloted cod:ig 19 o depth of 22 41 . . . Bering No.: SB4
Slat trierval Tio t2 B Mantrle cover insoled. Location: Lamberton, North Carolioa
. Dilled:  Func 16, 2010
REVEWED By A | Project #: 6468-10-0111 Page 1 of 1]

THIS RECDRLF IS A REASUISARLE INTERPRETATICN OF SUBSUREACE
COMIITIOMS AT THE EXFLOBATION LOC ATION, SUBSLRFACE
COMDTTIONS AT OTHER QT ATIONS AND AT (Y TI3ER, [IMES MAY
DILEFER. TWTERFACES BEWEEW S TRATA ARE APFRONIMATE
TRANGTIONG RETWERN STRATA MaY BE CRADUAL

ZMACTEC




HTL-HQ S TATICN WEATHERS MODRCFY) MACTEC GED.GDT &2810

IE} SO CLASSIFICATION =1 L E SAMPLES PL (%} MM (%) L1 {%)
r AND REMARKS | 5| HLOLNT ® © ®
¥ G E o |T ar & FLVES {5
1 E v E Y | Res2aBIQCR
S:E]ESK.E‘:’ S*LE':-;JJ-DL SHEET FOR EXPLAWATION OF H " E PR & SPT (hpi)
1 MBROLS AND ARBEEVIATIONE BELOW. o il - 2 =
' W I T CEEZ 2] 1¢ 20 3¢ 4 5 60 %0 & % 1m
Y bkgwic ludes sundy TUFSOLL with rools ;
o - - q 1
i | Fili-Medium denge, dry, brows, siity fing SAND [5M) 551 459 i | i
Fill-hlediem denze, dry, brows and groy, stigoty cayey,
B T shekee siley fine SAMD {SP30), troce Tools, some thio i I
larniraed clpy sEarns 387 13-11-12 O X
r Fill-Medium ense, moist, Mized Browr, capmy b D (501, ] I C I
e rons bairg, prasible bancm ash pieces i A
543 X .7 &'
R Estimeed original greand I i
L i Medivin dense, o', gray snd wa, ey ios SAND (SC),
traze po hairs r | 7
S 554 577 - *—e .
[
I Madinm dense, wet, dark gray, sightly cluyey, fine 1o oedun o ! . 7
SAND{3P-50) ; 1
585 3-3-f u '
10 — G
i Wy loose, monsL, fine SAND (S, zee clay i A
- = - ! -
: 554 X L WO '
B Boming 1ominalec al 15 feet. ; 13
L i L i . ! , i
L u - o 1 - ' ; -
] ! :
) T raare: Anesion ead naced in sbtevation cosing, Head ! - 4 I i 7
approxibalely 35 imches shove grodnd surlate, Mo water ‘ ! !
B 7 owoerging Eom adjacent graund. i i 7 i B 7
= 1k — = 97,2 an
L 4 L J L . i
| i
{
25 — — 92.2 — - 25
!
- - - . o ;: .
¢
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. S | | ]
| i
L 4 L d . ! -
' : .
- 30 : 1 :
#r 5 17 0 30 a0 50 66 70 80 50 100
1
CRILLER: G. BridgeC2mlina Dreilimg i C et ; . -
EQLI=MENT: CHE4S Marwal Hamme: ; -SOIL TESI BORING RECORD
METHOD: tad Bosary Drilling - -
HOLE Drac: r N Project: : o :
roject:  Wealherspoon Asgh Pond Dikes, Sis
HER{ARES. Elale collapsed and bentonits s=aled: 1250 15 f. ! 1 s blllt}’ ;."!'I.I]E.I}"SIS
lstalled a 5. PV sloned easivg toa deplof LER. . _ Horing No.: 5H-3
Selinierval 71012 B Casicpstickep 35 inshes. | || Leation:  Lumberton, North Caralina
. | | Drilled:  June 14, 2014
reviEwED By, (G | Project #: 6468-10-011] Page 1 of 1)

THLS RECORL E5 A BEASUNARLS TNMTERPRETATHE OF SCBSURFACE
COMNDITICHS AT THE EXPLORATION LOCALEON. SLBSURFACE
COWDITIONS &7 OTHER LOCATIONE AN AT (FOIGER TIRLS Ay
DIFFEE. [MTERFACES BEWEFN STRATA ARE APPRONTMATE
TRANZITIONS BETWEFR ETRATA MAY BE GRADUAL.

Z/MACTEC




IR ETATION WEATLIEASEDON OGP MACTEC GLERGDY BZEN 0

| ] et s - P o
T SOIL CLASSIFICATION Loy oE SANL IS ] e e g
F AND REMARKES G E é T o & FINES (%)
5 E ¥ £ Y |RectRODN
SEE LEY SYMEOL SHEET FOR EXP_ANATION OF N " N E = :-; T & SFT {bpfl
LA ; v 5=
B ':E:' S¥MEOLS AND:’._BBR]:. LATIONS BELOY. Ik (f) T =g E E [ Zh 31 40 S0 &F A B0 SR 00
M Organic laden sancy TOPSCHL ” T
L Eill-Medium censs, damp, duck Brown, 5t fine SA-LF (3 187 L |
L Fill-Dense, moigt, gois #nd hrown, fice SARD (3P, smce silt | M : i
11-20.21 c >l
i + Fill-Medwam dense, meois tan, stghtly siliy fing SARND ] i ]
(5058, lammae of grey ¢lay X | / i
&11-7 ' -
SEEIE - . S ' 5
slialed erigival groues ; =y
' Witne deyge, tnoagr, Lizhe broswn, elightly dne fine AW ! \ .
" T r5PaEM), e ro0t ks ; i \ b
. 1 15-26:27 | ;p 4
i Drense, menst, Light gme Nne v mecdiue SANTI ST, race sili v ]
555 & 19.20.26 °
— 1} - ? — 1T
! /
i “ary Inose, dack brown and black, fine SAMI (53, trace - : A
clay, fracs Tootlels ! |._
L . ._./ ! P
! v
s56 (A 1aaz ! : oo
— 15 : - 3 - — 13
Eoriog 1omineced at 15 foet. ! i Do
- - - - - i i : --I
'I . :
- L SERRRREREE
] P
o ] anE N
L 4 L h L | ! J
b= 20 = L1 — : : e ]
B i I i . L co i
L Pl
L 4 L ] L Ir -
L i " J L i i
i
- 25 - 551 . el
ha - - - i - -
L ! :
i 01 0 10 20 30 40 50 &0 70 40 50 100
DRILLEA: ;. Bridger-Carotina Diilling ' ’
EQUIFMENT:  £MEAS Mancal Hanmer S0JL TEST BORING RECORD
METHULY Mozt Relary Dritling -
HOLE Dla.: ¥ o Project:  Weatherspooe Ash Pond Dhkes, Stability Apalysis
iz WA RS Hole collzpsed ard bentonile seaZed: 12 12 15 6. . .
ingialied a J-in. FVC slomed susing 10 o desth of |26, . . _ Doring No.: 5B-4
Slct interval: 7oz 12 f. Manhole cover inslalied. Location: Dumberton, 2oh Caroling
Drilled: June 14, 2140
REVIEWED BY- L Project #: 0468-10-0i11 Page | of 1)

THIE RECIED 15 A REASCHNARLE INTERFEETATION COF SURSURFALE
CONDITICNS AT THE EXPLORATION LiCATION, SUBSURFACE
CORIICOIOMSE AT CFITER LIMCATIOMNS ANTY AT C¥UTER TIMES My
DIFFFR, MWTERTALEYS ALWEEN 5TRATA ARE ATPRONTWATE
TRANSITIONE BET'WEEN STRATA MAY BE GRADUAL

Z/MACTEC




STLRO STATION WEATEILRSPOOK.GI'F MACTIEE GEO GO 4024 11

- T - "
]E:-l SOIL l:]_..-"'LS SIFICATION E SM{E}E}E}%E‘]”' | Léau] NMS[%‘.! LLQ[%]
P ANITEEMARES z L?J T ar & FTNFS {9}
1 v 2 |7 |ReRODN
SEE KEY SYMBOL SHEET FOR EXPLAMATION OF _ n E 5EED & SFT (opf)
L SYMBOLE AND ABBREVIATIONS BELOW, 1i¢ 2_.? T EER 2| 10 10 0 40 50 60 %0 30 %0 L6
[y Fill4Crushes Stenedlimavel - T
i Full-dedum dense, dry, brows, sitly fie SAND (36) 1 53 Sle16 | i
Fills bedim dense, damp, veliow ish brawn, clavey Bne
B T SasTa5C: 7 i 1
S51 6110
i " Fill- eoosist 7 i ' 7
/ 553 556 2
- 5 A 1387 — - 5
- . VJ{}I_ 4 : \
I . icl- weer, et ergadlic TaOer /1_ i ,- A
r . % - 1 S5+ S I T -
:' 1 Fill- oo I% ) i ‘ ' ’
aLl- crigsl 3 _' . I
i ] /_ B : » i i -
il 555 | 77-l5 *
— 10— A 1337 TN 19
N Tostiemiebes ocigini| proand ,é 1 | |
Vory dense, motsl, light e, Aae SANTD (51 TR \
| 15.2¢6.30
b= |5 - h 15
) Medium dense, moist, orange, sughily silhy fins SAMD B A
i | (SP-5M) i
- - | - .
| 131410
- — 20
I T Light gray ard wellaw i 3
i
(N b 3
1t — : a5
L I i ]
wat, lighl gray 1o whiie !
L i i ) L Lo i
i i
_ Booing tenmninated al }) e, 117 550 221 , :
N : O W 20 30 40 0 60 70 EG 5D 104
DRILLER: G, Bridger-Carsling Crlling : ;
"EQUTFMENT:  CME45 Manual Hammer SOIL TEST BORING RECORD
CMETHOD: Ml Ratary Tnlling - ™y
{HOLE Dla: S Projeet:  Weatherspoon Ash Pond Dikes, Siability Apalysis
REMARES: Hack [1lked hale wilh beolonite chips after 24 bour ! P ! TLF ¥
wates readings. . ) Boring No.: 5B-7
. || Location: Lumberton, North Carolina
Dl Dridded:  Tune 22 2010
REVIEWED BY: _Br_vm i | Project#; 6465-10-0111 Page 1 of 1)
THIS RECTIRT 13 A REASEATI L INTERFRETA TICH OF SUBSURFACE A T T
CONDITICNS AT THE EXFLORATION LOCATICH, SUBSUREACE Jﬂ ' I E ‘
CONTHTIONS AT OTHER LOCATIONE 530 AT OTHER TIMES MAY M A
DIITER INTERFACLY HIEWLE™N S1FATA ARE APPROENTBATE.
TRAMSTTHFNS BETWEEN STRATA MAY BE GRADUAL




R I F]

STDROETATIDN WEATHE RSP GF L WAL EL Sikd) Gl

b SOIL CLASSIFICATION L E OAMPLES | N wum
r AND REMARKS g | E | 57| e A FINES (%)
H E v E Y | R RO
SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N 1" o f; L & SFT (bpl)
B (H\r SYMBOLS AND ABBREVIATIONS BELOW, ] ;iTq T = = "_E1 f 10 20 30 40 50 60 70 5090 100
s Fell-Crushed Stone/tirave] Fa 14 v =
I Fill-Medium dense, damp, dark. gray 1 dark brown, gty fine — | |
EAND (SM). trace s 3
12-5.8
i Frll-Medim dense, mosd, ohive yellow, chiyey SAND (50 i 1
E 455 - Bk
- 5 = 5
Fili-Medim denee, roiss, sigly chw{cilrshd} silty fine [
i T SAND (5P-5M), Irce roolbs, trace possible botton ash pﬂcﬁz | i y
L p 554 Ar-5 ~ -
I Estimated original I i
Micdium dertss, Mois, gray Browil, sy Tine SAND (M),
samee thin clay lamdnations
5.5 E .11-19
— 10 — 1]
i Dhense, moest, gl tan, slghtly silly e SAMNL (SP-SM), i H
accasional pehbles or concretion
B5-6 X 202026
= 13 T Dcnac, mo, gray 10 light tan, silty fine SAND (SM) 15
557 17-1%-24
= 10 = L]
i T - wes, light tan 10 gray i ]
S5 10-12-27 l
Forig lenanated a1 25 feel, as
— 30 s 0 10 2 30 40 50 &0 TO BO 90 100
LIETLLIR: 4 i Mol ges Caralma Dinliag: 2 = . R . o L i s
EAL PN CY A Wz Flammer oo e .- Sﬂ}l--’ TEST m&n\{‘; REWR!L _
BRI Wlal Koty I}.'|II||1|:-_ -
EILT L1, ¥ Project:  Wealherspoon Ash Pond Dikes, Stability. Analwis
F M R Tivkdillgel feeede itk Bmptapmte cheps imrngsharel v aligr
ikl sedler Toachinps B ) . H-llring NU.: SB-S
Lacation: Lumbetion. Sorth Carolng
5 Drilled:  June 21, 20010

rd
EEVIEWED BY: 5 i E

TINE EFCRED IR & B ASOSARLL INTERPIL CATION OF SURSHIRTACY

CTE LTRSS A7
EL RS LITH N A

I TEREAL]

NI PXPLOURATIES LA AT, RUEELRIAL
FIRIE T LOA TU M ARDE AT I CHER T INIZS My 1 2R
M ETRATA ARN ATTROGUGMATE TEASSITIINE

LN

HLTWETDOSTRATA BIAY B iR ALILIAL.

Project #  6365R-10-0111 Page | of 1)
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ST A ETATION WEATHERSMCIN.CF! MACTEC GEQUGDT 5720010

v SOIL CLASSIFICATION L | o | _CEMELES. . R s o
4 AND REMARKS 5| = l :
.4 G E o |T or A FINES (%)
H E v E | Y [RecROD%
FERREY SV UG SERD FOR ERFLANATION OF E " H - ® SPT (bpl)
@ SYMBELS SV ARRREVIATIONS BRLOY. LT IIEREE | 10 20 30 a0 50 60 70 80 90 100
S Fil-Curshed stoneEamavel Vaix o v DA
Fill-Medium dense, damp, reddish brown, silty fine o medium ] 615 - "
i 1 SAND (SM)
X £.5.11 "
i Fill-Mecdium densc, damp, brown., sighily clayey, silty fing 1o m i |
| medium SAND (SM) i
X 6-11-19
— 5 = = f 5‘
B Fill- moist, light brown i
- - 565 | 4
i 1 Estimated original B i
Medium s, Hght brown wath trace red motdes,
slightly chayey, shighlty silty fine to medium SAND (SP-SM)
3 " ith limonile concretion 3 b
5-6-8
- 10 — "| 10
B Dere, niodsd,; Hght boown, fine 10 medium SAKD (5F) i \ T
11=1%24 r}
= | 15
L Loose, weL, light brown, clavey fne SANL (SL) ? - / 4
' 857 X 222 B-0oa
= 20 ; == 0
L ] I |
Loose, wea_ dark red and fan, shightly clavey, shghtly siliy ine |7 114
I 1 i SAND (SPSM) i |
- - - -
558 8-4-3 L]
- 25 Thoring terminated at 25 feet. | 5
o LA 0 10 20 30 40 S0 60 70 80 90 100
IMILLER i, Bndger-Caroling Drilling [y e : n i o b
ECILCLE ST, Uik s Many® Harurer SGIL TEST BORING RECORD
METHOTL sl Kutary Lir larg = =
HOLE Ll A Project:  Weatherspoon Ash Pond Dikes. Stability Analysis
REN(ARES. RackElied fole warl: benoniie ciups immodwrcly afizn .
Ll wnter readigs. . B . . Bl]l‘lﬂg Mo 5R-2
Eocation:  Lwnberton, Mol Carolimgs
Drilied: June 21, 2016
S ﬁﬁﬂ Project #:  6468-10-0111 Page 1 of :)
T BRI 5 4 REASOSARL L INTERIRE T4 Wb O SUHSLRFAC) ;’fr M g CTE C
L TIOmA AT THE DM ORATR L0 ATIN, STHS QAL |
4O TGS AT O THEER ! 17 ATIONE MO AT OLHEE 7555 Ay DEFEE
T CRFACES Pl L aTHAT Y AR APFHLUN ATE TRASSTTICNS
BETWW-ER ST AT A LAY HI LR sl — — — — —_—




Hand Auger Log

Joh Name; Weatherspoon Dike Evaluation

Date: ; 6-15-2010

Client: Progress Energy

MACTEC Job No. 6468-10-1111

Boring No. NB1-A ]:_Buring Location: North Dike Section 1 on slope
Depth Blew Counts Visual Seil Description
{feet) ot
Mot Taken _ Mot Recorded
P e— - I ; .
! . MNote: Auger refusal on tree roots at 2 feet
below cxisting ground surface. Water was
nol eneountered within boring depth,
Hand Auger Log

Job Name: Weatherspoon Bike Evaluation

" Date: 6-15-201¢

Client: Progress Energy

“MACTEC Job No. 6468-10-0111

Boring No. NR1-C

Boring Location: North DiKe Section 1 at Toe

Depth Blow Counts Visual Soil Description
{fcet)
0-1 : Mot Taken - Organic Laden Topsoil

]-2

Wet, gray, clayey fine o medium SAND

Note; Auger refusal on tree roots ar 2-feet

below existing ground, Borehole left open for

stabilized water reading. Water measueed at

1.8 fect below ground on 6-24-10.

Prepared by: "'v'f ﬂ 2,

Reviewed by:_

#MACTEC




Hand Auger Log

Job Name: Weatherspoon Dike Evaluatinn Date: 6-15-10
Client: Progress Energy MACTEC Job No. 6468-10-0111
Borioy No. NB3-A Boring Location: North Dike Section 3 on slope
Depth Blow Counts Visual Soil Description
(feet) 5
Q-2 Mot Recorded Gray fine SAND
2-4 ) Yellow and orange SAND _
T dud e Slightly damp, Gray sandy CLAY to clayey
_ SAND

\ | Note: Hand auper terminated at 5-t helow

existing ground. Borehole left open for

slabilized water reading. Boring caved-in to

4,7 feet below existing pround and dry on 6-

24-110.

Hand Avger Log

Job Name: Weatherspoon Dike Evaluation | Date; ; 6-15-2010
Client: Progress Energy MACTEC Job Ne. 6468-10-0111
Boring Mo, NB3-C Buﬁng Location: North IMike Section 3 at Toe
Depth Blow Counts Visual Soil Description
{feet) _ -
-2 R al . Diry, white and yellow SAND ~
2-3
2 73705 Same a5 above except, wet
5

Note: Hand auger terminated at 5-ft below

existing ground. Borehole left open for

stabilized water reading. Water measured at

- 3.5 feet below ground on 6-24-10,

Note: No hand auger boring at location NB-2 due to proximarely to location NE-3,

Preparcd by: 2/ H.S Reviewed by: L/IKJ i
ZMACTEC



Hand Auger Log

Job IName: Weatherspoon IMke Evaloation

Date: 6-15-140

Client: Progress Energy

MACTEC Job No. 6468-10-0111

Boring No. NE4-B

| Boring Location: North Dike Section 4 on slope

Depth : Blow Counts Visual Soil Description
(feet)

0-03 Organic laden TOPSOIL

03-2 7-10-10 [y, gray and while SANTY

-4 9-20-21 Transitions 1o clavey SAND

4-5 ! ) Crrange yellow clayey SAND

Note: Lland auger terminated at 5-ft below
existing ground. Borehole lefi open for
stabilized water reading. Borehole was drv 10
5 feet on 6-24-110,

Hand Auger Log

Job Name: Weatherspeon Dike Evaluation

Date: &15-14)

Client: Pragress Energy

MACTEC Job No. 6468-10-0111

Boring No. NB4-C

Boring Location; North Dlike Section 4 at Toe

Drepth Blow Counts Y¥isual Soil Descriptien
ffeas)
0-1 i Damp, gray white SAND
122 !
2-4 N ¥-5-7 Same as above, mMoistto wel
45 R Wel, orange vellow SAND

Nate: Hand auger terminated at 5-ft below
existing ground. Borehole lefl open for
stabilized water reading. Water measured at
3.75 feet below pround on 6-24-10.

Prepared by: \,j RS

Reviewed by: /96)‘9' ' v

ZMACTEC




Hand Auger Log

Job Name: Weatherspoon Bike Evaluation

. Date: $-15-10

Client: Progress Energy

" MACTEC Job No. 6468-10-0111

Baoring No. NE3-B

! Boriny Location: North dike section S gn slope

Depth ' Blow Counts Visual Soil Description
(Feet)

-4 3-5-3 Yellow SAND

4-3 17-19-8( Clayvey SAND

Note: Hand auger terminated at 5-ft below
existing ground. Borehole lefi open for
stabilized water reading. Borehole was doy o
4.5 feet below the ground on 6-24-10,

Hand Auger Log

Job Name: Weatherspoor Dike Evaluation

Date: 6-15-10

Client: Progress Energy

. MACTEC Job No. 6468-10-0111
1

Boring MNe. NE3-C

Boring Location: North dike section 4 at Toe

Depth Blow Counts Visual Soil Description
(feet)
-2 Mot taken Wet, vellow SANIDD
2 ] 5.3-5
2.5 - Mot taken Wet, clayey SANF
5 3-4-5 )

—

MNote: Hand auger lerminated at 3-ft below
existing ground. Borehole left open for
stabilized water reading. Water measured at
1.4 feet below ground on 6-24-10.

Propared by: \/' 14 S,

Reviewsd by:

-

Z'MACTEC



Hand Auger Log

Job Name: Weatherspoon Dike Evaluation Date: 6-16-11
Client: Progress Energy MACTEC Job No. 6468-10-0111
Boring No. NB6-B Boring Location: North dike section 6 on slope
Depth :  Blow Counts Visual Soil Description
(Heet) |
-1 Organic Laden Top Soil _
1-2 E-11-12 Gray, clayey SAND
2-5 |.Gray fine SAND
B 4-5 25+ (iray fine SAND

Mote: Hand anper terminated at 5-ft below
existing ground. Borehole left open for
stabilized water reading. Water measured at
4.7 feet below ground on 6-24-10.

Hand Auger Log
Job Rame: Weatherspoon Dike Evaloation - Date: 6-16-10
Client: Progress Energy " MACTEC Job No. 6468-10-0111
Boripg No. NE6-C Boring Location: North dike section 6 at Tee
Depth Blow Counts Visual Seil Description
{feet) o
g-1 B Damp, SAND
12 5-6-6 1. ] ,
73 -1+ 64 — Moist to wet, Clayey SAND

Note: Lland au wer terminated al 3-ft below

existing ground. Borehaole left open for

stabilized water reading. Waler measured at

3.66 feet below ground on 6-24-10.

Prepaced by A 4. $. _ Reviewed by: ‘&99:‘]"” |
ZMACTEC




Hand Aunger Log

Job Name: Weatherspoon T¥ike Evaluation

Date:

Client: Progress Enerpy

MACTEC Job No. 6468-10-0111

Boring Mo, NB3-B Boring Location: North Dike seetion 8 on slope
Depth Blow Counts | Visual Soil Description
{feet) | |
0-1 " Organic Laden Top Sail
1-2 i T-11-14 Gray silty fine SANI
2-3 ! a5t T Gray silty fine SAND

Hand auger refusal at 5 feet

Note: Hand auger terminated at 5-ft below
i existing ground. Borehole left open for

" atabilized water reading. Borehola dry at 5
- feet below ground on 6-24-14.

Hand Auger Log

Job Name: Weatherspoon Dike Evaluation

| Date:

Client: Pragress Energy

MACTEC Job No. 6468-10-0111

Baoring No. NBE-C

Boring Location: North Dike section 8 on slope

Depth Blow Counts Visual Soil Deseription
(feet) :
2 4.7-8 Wet, pray silty SAND
4 5-7-9 Wel gray siity'_-f;:ne SﬁND-,_rFace Clay
5 i Bottom of auger boring

Note: Hand auger terminated at 5-ft below

existing ground. Borehole left open for

stabilized water reading. Water measured at

{1.7 feet below ground on 6-24-10.

Note: o hand anger boring at location NB-7 due to steep slope.

Prepared by: ':j od 3

Reviewed by: .r,(]%}/ i

ZAMACTEC



Auger Boring Well Log

Job Name: Weatherspoan Dike Evaluation

' Date: June 21, 2010

Clieot: Pragress Energy

MACTEC Joh No. 6463-10-0111

Piezometer Ko, 5B-1B

Boring Location, See drawing 3.

Depth Blow Counts
{feet)

VYisual Soil Description

Dto s Mot raken

hipist, arange-velleny, slightly clayey
medium SAND

Note: Installed 1 in;::li PV C Pierometer at

1 & feet, 2 feet of hand slotted PV C pipe and

4.8 feet solid riser pipe. Stickup 4.8 fr. Sand
and bentonita (0-2° seal) placed. No water
present after installing piezometer, ar on
August 3, 2014,

Anger Boring Well Log

Job Name: Weatherspooa Dike Evaluation

Date: June 21, 2010

Client: Progress Energy

MACTEC Job No. 6468-10-01i1

Boring No, 3B-1W

. Boring Location: See drawing 3.

Visual Soil Description

“Wet at surface-Medium Brown SAND
underlain by a moist to wet, dark gray CLAY

Wet , dark grav, Clay with rootlets

(Deep)
Depth Blow Counts
flect)
0to] ot taken
'3t 4
4106 ) T

Maoist to dry, brown, SAND, with stiff dark
gray. black sandy Clav. Soil drier with
depth,

et p————

Note: Tostalled 1 inch PYC Piezometer at

§ feet, 3 feet of hand sletied PVC pipe and

5 feet solid riser pipe. Stickup 2.15 fi, Sand
and berntomie (0-2° seal) placed. Water was

at .59 feet below ground surface on August
3, 2010

Prepared by J A.s.

Reviewed by:

AMACTEC



Auger Boring Well Log

Jab Name: Seepage and Stability Evaluation ! Date: June 21, 2010
Weatherspoon Plant — Lumberton, NC

Client: Progress Energy MACTEC Job No. §463-10-0111

l

Piezometer No. 5B -3 Boring Eocation: See drawing 3.

{Shallow)
Depth Blow Counts Visual Soil Description
{feet) ' . .
Dto2 - Naot taken See 8B-1W for soil description.

" Note: Installed | inch PVC Piezometer at

" 2 feet,] foot of hand slotted PVC pipe and
sams e o mummemm——— e mm e 16 feet solid riser pipe. Stickup 0.6 A, Sand

——— -— - - ——— and bentonile {0-2" seal) placed. No water
: encountered alter installation. Water
| measured on August 3, 2010 at 0.91 feer
| below ground surface.
|

Anger Boring Well Log

Job Name: Seepage and Stability Evaluation Date: June 21, 2010
Weatherspoon Plant — Lumberton, NC i
Client; Progress Energy MACTEC Job No. 6468-10-0111
Boring Xo. SB-2B Boring Location: See drawing 5.
Depih Blow Conznts | ¥isual Soil Description
(feef) . .
0-5 Mot taken Light Brown and gray fine to medium sandy

Salt (Moist to Wet)

Note: Installed 1 inch PVC Piezomeler at

5 feet, 2 feet of hand slotted PYC pipe and

5 feer solid riser pipe. Stickup 2 ft. Sand and
bentonite (0-2° seal) placed. Water at 4.0 feet
below pround surface on August 3, 2010

|

Prepared by: JAS Reviewed by: j@ s
ZMACTEC




Job Name: Seepage and Stability Evaluation
Weatherspooa Plant = Lumberion, hC

Date: June 21, 2010

Client: Progress Energy

MACTEC Job No. 6468-10-0111

Piezometer No. SB-2W Boring Location: See drawing 3
(Daep)
Depth Blow Counts Visval Soil Deseription
{feet)
Otod Mot taken Very loose, wet, brown fine SAND
Ito s Wet, sliff, gray brown SAND
Mate: Wet ar 87 below ground surface.
) Insatled 1 inch PYC Plezometer at
5 feet, 1 foot of hand sloted PV C pipe and
i 6.54 feet solid riser pipe. Stickup 2.5 fi. Sand
and bentomite (0-2" seal} placed. Warer was
at 1.48 feet below ground surface on August
3, 2010
Auger Boring Well Loz

Job Name: Seepage and Stability Evaluation
Weatherspoon Plant — Lumberton, NC

Date: Juns 21, 2010

Client: Progress Energy

MACTEC Job Ne, 6468-16-0111

Boring Ne. SB-iB

Boring Location: See drawing 5.

Depth Biow Counts ¥isual 5o0il Description
{feet) L L L
Gtto3 Not taken Light Brown and gray fine 10 medium sandy

siit {Moisl to Wet)

Mote: Installed 1 inch PVC Fiezometer at

5 feet, 2 feet of hand slotted PV C pipe and
5.2 fret sobid riser pipe. Stickup 2.2 fi. Sand
and bertonite (0-27 seal) placed. Water was
at 2.6 feet below ground surface on August 3,
2010.

Prepared by: \j H 3,

Reviewsd by:

B

AMACTEC




Joh Name: Sccpage and Stability Evaluation
Weatherspoon Plant — Lumberton, NC

Date: June 2E, 2010

Client: Progress Energy

MACTEC Job No. 6468-10-0111

Piczometer No. SB-3W Boring Location: Sec drawing 5.

(Deep)
Depth Blow Counts Visual Soil Drescription
(feet) ,
tal Mat taken Very lanse, dry, brown fine SAND
2w3i Damp, gray brown Clayey SAND
3ws Wet, clavey SAND
Jnh i Moist, gray-black clavey SAND, hard

augering

Naotg: Installed | inch PVC Pigzometer at

6 feer, 2 feet of hand slotted PV C pipe and

7. 4 feet solid riser pipe. Stickup 3.4 fi. Sand
and bentonite (0-2° seal) placed. Water was

at 245 feet below ground surface on August

3, 2010.

Prepared by: v A J.

Reviewed by: ,(%9_

AMACTEC



APPENDIX B

Cone Penetrometer Test Results

(Note — Ground surface elevations as surveyed by MACTEC personnel have been added to the CPTu
plots provided by ConeTec.)
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CONETEC ConeTec Inc.

Geotechnical and Environmental Site Investigation Contractors

606-S Roxbury Industrial Center, Charles City, VA 23030 « Tel: (804) 966-5696 ¢ Fax: (804) 966-5697
e E-mail: ecargill@conetec.com e Website: www.conetec.com

June 30, 2010

Mr. Al Tice, P.E.

MACTEC Engineering & Consulting, Inc.
3301 Atlantic Avenue

Raleigh, NC 27604

Dear Mr. Tice,

Re: CPTu Testing
Weatherspoon Power Plant; Lumberton, NC

We are pleased to enclose our data submission for the in-situ testing that ConeTec performed for you at
the above referenced site on June 21 and 22, 2010.

Nine cone penetration test (CPTu) soundings and three seismic cone penetration test (SCPTu) soundings
were performed to depths of approximately 15 to 21 feet below existing grade. A compression model
electronic piezo cone penetrometer, with a 15 cm? tip and a 225 cm? friction sleeve, was used. The cone
is designed with an equal end area friction sleeve and a tip end area ratio of 0.80. At the beginning of
each sounding, the cone was outfitted with a vacuum-saturated, six millimeter-thick, porous plastic pore
pressure element that is located immediately behind the tip (the U, location).

The cone was advanced using a 15-ton tracked-mounted cone penetration rig. As the cone was
advanced into the ground, tip resistance (qc), sleeve friction (fs) and dynamic pore water pressure (U)
were recorded every five centimeters (approximately every two inches) and are included in the attached
files. A tabular output of this data and summary of engineering parameters, is included in the .xls files.
Additionally, shear wave measurements were performed on approximately 1-meter intervals in sounding
CPT-2, CPT-4 and CPT-8. The results from measurements and shear wave velocity estimates can be
found in the *-Vs.xlIs files. A summary of the field testing program can be found in the attached Table 1.

Thank you very much for using ConeTec. It was a pleasure working with you and your staff and we look
forward to working with you again in the future. If you have any questions or require additional
information, please do not hesitate to contact us.

Best regards,

Ethan Cargill
Manager

Richmond e Vancouver ¢ New Jersey e Salt Lake City e« Edmonton
10-947



=== Weatherspoon Power Plant
CONETEC June 21 and 22, 2010

10-947

Table 1: Sounding Information Table

Test Type Sounding Number Filename Depth (ft) Estimated GWT (ft) Comments
CPTu CPT-1 947CP0O1 16.4 7
SCPTu CPT-2 947CP02 20.8 7 Seismic
CPTu CPT-3 947CP03 16.4 6
SCPTu CPT-4 947CP04 21.7 4 Seismic
CPTu CPT-5 947CP05 16.6 8
CPTu CPT-6 947CP06 21.2 8
CPTu CPT-7 947CPQ7 16.4 1
SCPTu CPT-8 947CP08 21.2 3 Seismic
CPTu CPT-9 947CP09 15.9 3
CPTu CPT-10 947CP10 21.2 3
CPTu CPT-11 947CP11 21.3 7
CPTu CPT-12 947CP12 21.2 4
CPTu CPT-13 947CP13 21.3 6
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CONETEC

CPTu Plots
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CONETEC | MACTEC

Depth (feet)

Job No: 10-947
Date: 06:21:10 13:45
Site: Weatherspoon

Sounding: CPT-1
Cone: 214:T1500F15U500
Elevation: 144.3

gt (tsf)

0 100 200

0 | ]

5

10

15

25

Max Depth: 5.000 m/ 16.40 ft
Depth Inc: 0.050 m/ 0.164 ft
Avg Int: Every Point

fs (tsf) Rf (%)

00 05 10 15 00 25 50 75
RN ARTRTI AR RINN IRFTIN IR

u (ft)

-20 0 20 40 60 80
N P RN RN

SBT
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Sand

| siltysand/sand
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| Silt

Clayey Silt
] Clay

Silt

Clay

Sandy Silt
1 Sand
Silty Clay
Silty Clay
-1 ClayeySilt
Clay

- SiltyClay
Clay

] Silty Clay

—ClayeysSilt

Silty Clay
4 ClayeySilt
Silty Clay
Clayey Silt

| SandysSilt

Silty Sand/Sand
1 Silt

Sandy Silt

- SiltySand/Sand

—] Sand

Silty Sand/Sand
1 sit

File: 947CP01.COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997

Page No: 1 of 1



jaschiff
Text Box
Elevation: 144.3


L] Job No: 10-947 Sounding: CPT-2
CONETEC | MACTEC Date: 06:21:10 14:29 Cone: 214:T1500F15U500

] Site: Weatherspoon Elevation: 144.3
gt (tsf) fs (tsf) Rf (%) u (ft) SBT
0 100 200 00 05 10 15 00 25 50 75 -20 0 20 40 60 80 0 6 12

0 ] IR SRR SR JENEENEN ENREEEN SR IS N PR N S I N
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Max Depth: 6.350 m/ 20.83ft  File: 947CP02.COR SBT: Lunne, Robertson and Powell, 1997
Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Chart Soil Zones Page No: 1 of 1
Avg Int: Every Point
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L] Job No: 10-947 Sounding: CPT-3

CONETEC MACT E C Date: 06:21:10 15:27 Cone: 214:T1500F15U500
] Site: Weatherspoon Elevation: 143.2

gt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 5.000m/ 16.40ft  File: 947CP03.COR SBT: Lunne, Robertson and Powell, 1997
Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Chart Soil Zones Page No: 1 of 1
Avg Int: Every Point
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Text Box
Elevation: 143.2


L] Job No: 10-947 Sounding: CPT-4

CONETEC | MACTEC Date: 06:21:10 16:16 Cone: 214:T1500F15U500
e Site: Weatherspoon Elevation: 143.0

gt (tsf) fs (tsf) Rf (%) u (ft) SBT

0 100 200 00 05 10 15 00 25 50 75 -20 0 20 40 60 80 0O 6 12
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Max Depth: 6.600 m/ 21.65ft  File: 947CP04.COR SBT: Lunne, Robertson and Powell, 1997
Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Chart Soil Zones Page No: 1 of 1

Avg Int: Every Point
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L] Job No: 10-947 Sounding: CPT-5

CONETEC MACT E C Date: 06:22:10 07:53 Cone: 214:T1500F15U500
] Site: Weatherspoon Elevation: 143.8

gt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 5.050 m/ 16.57ft  File: 947CP05.COR SBT: Lunne, Robertson and Powell, 1997
Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Chart Soil Zones Page No: 1 of 1
Avg Int: Every Point
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L] Job No: 10-947 Sounding: CPT-6

CONETEC MACT E C Date: 06:22:10 08:34 Cone: 214:T1500F15U500
—— Site: Weatherspoon Elevation: 142.5
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Max Depth: 6.450m/ 21.16ft  File: 947CP06.COR SBT: Lunne, Robertson and Powell, 1997
Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Chart Soil Zones Page No: 1 of 1
Avg Int: Every Point
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L] Job No: 10-947 Sounding: CPT-7
CONETEC | MACTEC Date: 06:22:10 09:52 Cone: 214:T1500F15U500

] Site: Weatherspoon Elevation: 135.2
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Max Depth: 5.000m/ 16.40ft  File: 947CP07.COR SBT: Lunne, Robertson and Powell, 1997
Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Chart Soil Zones Page No: 1 of 1
Avg Int: Every Point
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L] Job No: 10-947 Sounding: CPT-8
CONETEC | MACTEC Date: 06:22:10 09:09 Cone: 214:T1500F15U500
r——————]

Site: Weatherspoon Elevation: 138.3
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Max Depth: 6.450m/ 21.16ft  File: 947CP08.COR SBT: Lunne, Robertson and Powell, 1997
Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Chart Soil Zones Page No: 1 of 1

Avg Int: Every Point
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L] Job No: 10-947 Sounding: CPT-9

CONETEC | MACTEC Date: 06:22:10 10:20 Cone: 214:T1500F15U500
e Site: Weatherspoon Elevation: 136.6

gt (tsf) fs (tsf) Rf (%) u (ft) SBT
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Max Depth: 4.850m/ 1591 ft File: 947CP09.COR SBT: Lunne, Robertson and Powell, 1997
Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Chart Soil Zones Page No: 1 of 1
Avg Int: Every Point
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CONETEC | MACTEC

Depth (feet)
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Job No: 10-947
Date: 06:22:10 10:47

Sounding: CPT-10
Cone: 214:T1500F15U500
Elevation: 137.6

|

Max Depth: 6.450 m/ 21.16 ft
Depth Inc: 0.050 m/ 0.164 ft
Avg Int: Every Point

—_— Site: Weatherspoon
gt (tsf) fs (tsf) Rf (%) u (ft) SBT
0 100 200 00 05 10 15 00 25 50 75 -20 0 20 40 60 80 0 6 12

Sensnive Fines

Silt
Sandy Silt
1 —
— Silt
T —| ClayeysSilt
g 4 ClayeySilt

Sensitive Fines

Silt
Sandy Silt
— —{Silt
Silty Clay
| SandysSilt
Silty Sand/Sand

g 4 Sand
Sand

Sandy Silt
| SiltyClay

Silt
1 sandysit
Silt
] —] ClayeysSilt
Silt
Silty Sand/Sand
1 - SandysSilt
Silt
| SandysSilt
Silt
i 4 ClayeySilt
Sensitive Fines

] Silty Clay

= —1 Sensitive Fines
Silty Clay
g -4 Sensitive Fines

File: 947CP10.COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
Page No: 1 of 1
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L] Job No: 10-947 Sounding: CPT-11

CONETEC MACT E C Date: 06:22:10 12:13 Cone: 214:T1500F15U500
—— Site: Weatherspoon Elevation 143.7
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Max Depth: 6.500 m/ 21.33ft File: 947CP11.COR SBT: Lunne, Robertson and Powell, 1997
Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Chart Soil Zones Page No: 1 of 1
Avg Int: Every Point
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L] Job No: 10-947 Sounding: CPT-12

CONETEC M ACT E C Date: 06:22:10 12:53 Cone: 214:T1500F15U500
] Site: Weatherspoon Elevation:142.8
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Max Depth: 6.450m/ 21.16ft  File: 947CP12.COR SBT: Lunne, Robertson and Powell, 1997
Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Chart Soil Zones Page No: 1 of 1
Avg Int: Every Point
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CONETEC | MACTEC

Depth (feet)

Job No: 10-947
Date: 06:22:10 14:32
Site: Weatherspoon

Sounding: CPT-13
Cone: 214:T1500F15U500
Elevation:143.2
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File: 947CP13.COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
Page No: 1 of 1
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L] Job No: 10-947 Sounding: CPT-2
CONETEC | MACTEC Date: 06:21:10 14:29 Cone: 214:T1500F15U500

[ Site: Weatherspoon Elevation 144.3
gt (tsf) fs (tsf) u (ft) Vs (ft/s) SBT
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Max Depth: 6.350 m/ 20.83ft  File: 947CP02.COR SBT: Lunne, Robertson and Powell, 1997
Depth Inc: 0.050 m/ 0.164 ft Unit Wt: SBT Chart Soil Zones Page No: 1 of 1
Avg Int: Every Point
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e Shear Wave Velocity- CPT-2
CC]NETEC Weatherspoon Power Plant
10-947
E=———]
June 21, 2010
Shear Wave Velocity (ft/s)
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CONETEC ConeTec Shear Wave Velocity Data Reduction Sheet
[ Pt A

Hole: CPT-2

Location: Weatherspoon Power Plant

Cone: AD214

Date: 21-Jun-10

Source: Beam

Source Depth 0.00 m

Source Offset 215 m

Tip Depth Geophone Travel Path Interval time  Velocity Velocity Interval Interval

(m) Depth(m) (m) (ms) (m/s) (ft/s) Depth (m)  Depth (ft)
0.00
2.10 1.90 2.87
3.10 2.90 3.61 9.59 77.3 253.5 2.40 7.87
4.10 3.90 4.45 10.77 78.3 256.8 3.40 11.15
5.10 4.90 5.35 7.07 126.9 416.4 4.40 14.44
6.45 6.25 6.61 4,76 264.5 867.8 5.57 18.29
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SonelEc Job No: 10-947 Client: MACTEC Project Title: Weatherspoon Operator. AS-RH Hole: CPT-2 Site: Weatherspoon Date: 06:21:10 14:29
—— Cone: 214:T1500F15U500
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Depth (feet)

Job No: 10-947
Date: 06:21:10 16:16
Site: Weatherspoon

Sounding: CPT-4
Cone: 214:T1500F15U500
Elevation 143.0

MACTEC
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File: 947CP04.COR
Unit Wt: SBT Chart Soil Zones

Max Depth: 6.600 m/ 21.65 ft
Depth Inc: 0.050 m/ 0.164 ft
Avg Int: Every Point

SBT: Lunne, Robertson and Powell, 1997
Page No: 1 of 1
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e Shear Wave Velocity- CPT-4

25

CC]NETEC Weatherspoon Power Plant
10-947
—— |
June 21, 2010
Shear Wave Velocity (ft/s)
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CONETEC ConeTec Shear Wave Velocity Data Reduction Sheet
[ Pt A

Hole: CPT-4

Location: Weatherspoon Power Plant

Cone: AD214

Date: 21-Jun-10

Source: Beam

Source Depth 0.00 m

Source Offset 215 m

Tip Depth Geophone Travel Path Interval time  Velocity Velocity Interval Interval

(m) Depth(m) (m) (ms) (m/s) (ft/s) Depth (m)  Depth (ft)
0.00
2.00 1.80 2.80
3.00 2.80 3.53 9.39 77.4 253.8 2.30 7.55
4.00 3.80 4.37 3.25 257.5 844.8 3.30 10.83
5.00 4.80 5.26 5.54 161.4 529.4 4.30 14.11
6.00 5.80 6.19 9.94 93.2 305.6 5.30 17.39
6.60 6.40 6.75 6.37 88.8 291.4 6.10 20.01
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%!ﬁ Job No: 10-947 Client: MACTEC Project Title: Weatherspoon Operator:  AS-RH Hole: CPT-4 Site: Weatherspoon Date: 06:21:10 16:16
— Cone: 214:T1500F15U500
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MACTEC

Job No: 10-947
Date: 06:22:10 09:09
Site: Weatherspoon

Sounding: CPT-8
Cone: 214:T1500F15U500
Elevation 138.3
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Max Depth: 6.450 m/ 21.16 ft

Depth Inc: 0.050 m/ 0.164 ft
Avg Int: Every Point
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Page No: 1 of 1
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e Shear Wave Velocity- CPT-8
CC]NETEC Weatherspoon Power Plant
10-947
E=———]
June 22, 2010
Shear Wave Velocity (ft/s)
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CONETEC ConeTec Shear Wave Velocity Data Reduction Sheet
[la oottt A

Hole: CPT-8

Location: Weatherspoon Power Plant

Cone: AD214

Date: 22-Jun-10

Source: Beam

Source Depth 0.00 m

Source Offset 215 m

Tip Depth Geophone Travel Path Interval time  Velocity Velocity Interval Interval

(m) Depth(m) (m) (ms) (m/s) (ft/s) Depth (m)  Depth (ft)
0.00
2.00 1.80 2.80
3.00 2.80 3.53 12.10 60.0 196.9 2.30 7.55
4.00 3.80 4.37
5.00 4.80 5.26 3.17 281.7 924.2 4.30 14.11
6.00 5.80 6.19 3.85 240.6 789.4 5.30 17.39
6.45 6.25 6.61 2.77 153.0 502.1 6.02 19.77
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Job No: 10-947 Client: MACTEC Project Title: Weatherspoon PP Operator. RK-RH
Cone: 214:T1500F15U500

Hole: CPT-8
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APPENDIX C

Laboratory Test Resulis



/7

=]
x...v-._.....h.%,.-\nl.l tAg pauedany

:Ag payrauyg

UC EAISEEY ENEIN,
prau I EIa] 100 = 0N

INEAOH = AN
IsE) UGN ~ ghl

xapu) Ailise]d = T

ey g = 1
hiwrpanserd =14

[OWAS deeusy Wwapsds uanenissed [us payiu] = 53500

T T T v uty Aafeg uma g W I R an_ | ooz | &wt | 5 | 685
o NS AHIS WADsp YSIpnaY 435 aN | an aN 52T anN oE | 5L | 2% L85
QNS AR MOTjZA 3MI0 #35 B £ ¥l 152 e5t oS | sE | Es | #HS
NS =03 BAY 0 ARl n vdS N | am an L aN_ | o0f [ 587 | &% L85
IMYS ASAED UraDig LSI0| |34 «J5 T 5E ¥1 16T an s = £-4 £-85
NS W74 AaRED 3013 MD|13), 3a00 W35 1 Y 7 an et SL | D% -5 5-g%
- UNVE ABAGTT UADIg Pl oI5 T M 3 g1 [ ot [ sF | &5 L83
B T T QNS Suiy £1)15 IEIR pUE Uraalg W5 | DN | ON an 71 07 R b5 F-as
B CINWS AI[15 umery WG 5 1T A E0E FET 05 | 5% | ES Eys
i (INYS WNIpagy 01 auly ASRE() Ll USERDY w5 £l 0E El arl gy | onz | s= | 4% Tas |
S ABARIT Ue | 1 FedD W35 dnN— [ on an | vz dTr | o5 | SE | ES 95
(NS A=AE[) A PUE UM0Ig ST an_ [ aw an o7 GEL [ 5¢ | 09 1 w§ 2 gN
- GRS A5 umdig LIS an | an N el B 05 | SE | £ LN
Oy AateD umeig aluerg + 5 & EZ o1 LLE an o057 | s5EC | 8% c-Am
T 77T T s winga oy aul Aakep umong ke |08 an | awm aN 561 an | oo |82 | &S N
T T T T N moag TD|ay, 1y Tt aN | am On 3 sor | O0E | 98T | £% T
LMO1R T AEID Ty T de N | 4N an £f 3 05 | 5€ | €% =T
- - QKYE S013 3 pue UE] s | AN | am N || 9% awn DE | $87 | &5 AN
QNS RRR[] UMGIR Aol o 5 ;| ¥ i TuE eof oot | 58 | &€ e
AngS A5 naeig ano 1En T BT 1 ETY T £81 | o001 | 58 | 4% T-an
PEWITIad 1581 [EIXEL NS AaAR{) WOIG LSIAD]|aj, s | e 1 547 Tan 55 | st | vA | [onizas
REULItIEd 152) (MBI RURS |11 Ay UeaT Aeig ann W -8 9 0z vt | 9t an oSt |0€1 | 101 | fanig-an
PALNIDYIAM 155 [EIXELILJONYE ABAE[D ALIS UAADIE MO) 3, WE-% g 07 ’T SET an gor | ag | T4 [an e-gn
pawaniad 1sa1 [FIEeEN ] 51800 wu S 5___.:_w.ﬁ._u___,.‘m;m AOfa NS £ B ._m.ﬁ CT FIe T M a0t Y] TN . [Nl £ Al
Id n 1d oo H =3 § iy
s oy fuopduasag jensy gasn syl Blat iy ATIG LRI (%) [ETL| oM ‘opy Suilig
wajny | yidag spdwes | 3dwey
DI WY
{EIMERY

"IN UDRIAGLENT
jue|d uoodsiayiesp-5ayIg YInos pue YloN-uopentess Aljiqels pue sfedaas-sinsay 18 Atoleloget Jo Alewung



eotechnics.

LITRTAG A I e

July 23, 2010

Froject No. 2010-692-01

Mr. Al Tice
MACTEC

3301 Atlantic Ave.
Raleigh. HC 27604

alice@mactec.com
Transmittal

Laboratory Test Results
Weatherspoon Plant

Please find attached the |laboratory lest results for the above referenced project. The tests were outlined
on the Project Verification Form that was faxed 1o your firm prior to the testing. The testing was performed
in general agcordance with the methods listed on he enclosed data shests. The test results are befieved
to be represenlative of the samples that were submitled for testing and are indicalive anly of the
specimens which were evaluated. We have na direct knowledge of the origin of the samples and im ply no
position with regard lo the nature of the tesl results, i.e. passfail and ne claims as to the suitability of the
material for its intended use.

The tesl data and all associated project nformalion provided shall be held in sirict confidence and
disclosed t¢ other parlies only with sutharization ty our Client. The lest data submitted herein is
considered integral with this report and is not to be reproduced except in whole and only wilht {he
autharization of the Chient and Geotechnics. The remaining sample malerials for this project will be
retained for @ minimurm of 8¢ days as directed by the Geotechnics' Qualily Program.

We are pleased 1o provide these tesling services. Should you have any gquestions or if we may be of
further assistance, please contacl aur affice.

Respeclively submitted.,
Geotechnics, nc.

Mheliot S

Michael P, Smith
Regienal Manager

NOTE: Through a labeling error, samples furnished to Geotechnics labeled NB-2 and NB-3 were actually
samples NB-3 and NB-4. MACTEC has corrected the sample numbers in this report to reflect correct
numbering. J. A. Tice, MACTEC Senior Principal Engineer

We understand that you have a choice in your laboratory services
and we thank you for choosing Geotechnics.
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Text Box
NOTE: Through a labeling error, samples furnished to Geotechnics labeled NB-2 and NB-3 were actually samples NB-3 and NB-4.  MACTEC has corrected the sample numbers in this report to reflect correct numbering.  J. A. Tice, MACTEC Senior Principal Engineer


Client

Clietl Reference
Project No.

Lak Dy

Vigual Cescriplion:

eotechnics

INTEGRITY I TESTING

CONSOLIDATED UNDRAINED TRIAXIAL TEST

WITH PORE PRESSURE READINGS
ASTM D4767-95 / AASHTO T297-34 {SOP-528)

MACTEC

WEATHERSPOON PLANT

2010-6092-01

2010-602-01-01 Specific Gravity [assurmed) 27

EROWN SANDY SILT

SAMPLE CONDITION SUMMARY

Boring MNo. WB-3 MNB-3
DCapth (1t} 9499 3.29-9.4
Sample Mg, A F:
TestNo. T T2
Defarmation Rate (infmin] 0004 0.004
Back Pressure {psi) 4,0 4.0
Consolidation Time (days) 1 1
Initial State (wlh) 114 154
Tolal Unil Weight {pcf) 1136 112.3
Dry Unit Weighl (pcf} 102.0 67.3
Final Stale (wo) 202 2048
Imitial State Void Ralio,e 0.652 0.732
Woid Ratio at Shear, & 0.621 0657
TestedBy TMS  Dale TA2010 Input Checked By gear Date »_a.

page 1 of 1

SCh CT-520 DATE 12-9-04 REVISBCRWT R Dt (vo22° 0 PROJFCTSE 20 022 MADTECZ07 2 £62.01 31 Ir asam =ls|Shoal

2200 Westinghouse Boulevard = Suite 113 « Raleigh, NG 27604 « Phone (9195 B76-0405 « Fax (919) 876-0460 « www.geolechnics net
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1 {psi)

Client

Client Raf, Na,
Project no.
Lab 1D

MOHR TOTAL STRENGTH ENVELOPE

MACTEC
WEATHERSPOON PLANT
2010-692-01
2010-692-01-01

Teshed By:

Boring No.
Depthift.)
Sample Mo,
Visual Description

eotechnics
INTESGRITY W TESTING
ME-3
£-10
A
BROWN SAMNDY S(LT

TMS

Data:

a (psi)

40

MOTE: GRAPH MOT TO SCALE

7NYR2010 Approved By: e

Dalg: i

WEFRVERWA Drive'201) PROJECT 2070682 MACTECY201 1-E32--01 BICMATRIAX. 215 $HEE Y

220 Weslinghouse Bovlevard « Suile 103 « Raleigh, MG 27604 « Phone (919) 376-0405 + Fax [319) 876-0460 + wew.geclechnics.net
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eotechnics

THTEGRITY tt TEATING

CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READNNGS
ASTM D47ET-35 f AASHTO T297-84 [(SOP-523)

Client MACTEC Boring Mo, MB-3
Clienl Reference WEATHERSPOCOM PLANT Depth(lL } 8-10
Project Mo. 201 0-592-01 Sample Mo. A
Lab D 2010-692-01-011

Consolidated Undrained Triaxial Test with Pore Pressure

45 : !
S v — Tk e
— A
4[:] o= _ - - .- - - - ——_— e -
COS O :
i
|
35 4 _ R —_
M —
25 — _
g , i |
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A _— . - - ——— |- —_—
15 Ce— : e i | -
!
0 U i - . : —— .- —_
s — - — _ -
o r L | :
a 10 2l 30 40 S0 (1] 1] A0
P, {p3i}
-- & — Mayx. Effec. Stress Rafio Poinis —Cailure Envelapa —== TestMao 3y —5— - Test No. 2
a = 0.00 C = 0.00
a = A0.0 P = 30,19
Tested By TMa  Date 792010 Approved By  grer Dale  ».z0_sm
page ¥ of & COM O SEA LWEER G 25 24 REVISGN 1

2900 Westinghouse Boulevard = Suite 103 « Raleigh. NG 27604 = Phone (919) 876-0405 » Fax (318) 8760400 « www.yeotechnics.nel
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eotechnics

INTEGRITY (A TESTING
CONSOQOLIDATED UNDRAINED TRIAXIAL TEST
WITH FORE FRESEURE READINGS
ASTM D47ET-95 1 AASHTO TZ297-24 {S0P-528)

Cliert MACTEC Banng Mo. MNB-3
Chent Reference WEATHERSPOON PLANT Crepihift.) 810
Project Mo. 2010- 69241 Sample Mo A,
Lab I 2010-B52-1 -0

Vienal Desosiption: EROWN SILTY SAND (UMDISTURBED)

18

Daviator Stress (psl)

wr

5 10 15 20 28
Siraln (%l
—— Test No. 1 —8— Tesl Na ¥
Tested By THMS  Date Y2010 Appraoved By 2o Date  r-z2__ «2

e 2of
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CONSOLIDATED UNMDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS
ASTM D4TE7-95 F AASHTO T297-04  (50P-328)

Client MACTEC

Client Reference

Preyect Mo, 2010-692-01
Lab 1D 2010-692-01-01

Visual Description:

WEATHERSFOOM PLANT

Boring Ng.
Dreplbfft.}
Sample No.

BROWHN SILTY SAND (UNDISTURBED)

eotechnics

INTEGRITY 1M TESTING.

WB- 3
9.4-0.9
HA

Stags No. 1 INITIAL SAMPLE DIMENSIOMS {in}
Test No 1
Length 1 5830 Diameler 1 2851
PRESSURES (psi) Length 2 5235 Digmeler 2 2.854
Length 3 5936  Diameter 2 2874
Cell Pressure{psi) 46.9 Avgleng= 5.8M  Avg Diam.= 2.860
Back Pressure{psi 40.0
Eff. Cons. Pressure]psi) 6.9 YOLUME CHANGE
Pare Pressure Inilial Burette Reading (mil} 240
Response {%) a7 Final Buratte Reading {ml} 2.7
Final Change {ml) 23
MAXIMUM OBLIQUITY POINTS
. Initial Ciaf Reading (0.R.), mils 104
F = 872 O R. After Saturation, mils 134
Q = 5. 6D 0. R, After Corsolidation, mils 142
LOAD DEFORMATION PORE FRESSURE
{LAS} {INCHES) {1
86 G000 40.0
17.7 .0m 40.2
2448 0.003 40.4
527 0.007 41.G
62.7 0013 41.4
698 0.028 419
07 0.036 420
f2.1 0,046 421
730 0.0&8 d42.4
741 002 426
731 0128 428
766G 0158 42 3
773 0187 42 B
FLi% 0.204 428
80.2 0.247 42.8
8323 0.204 42 8
84.4 0.239 427
&7.1 0.383 d2.5
878 0443 426
91.2 {487 42.5
D46 0503 423
97.2 0 666 422
9.0 0712 421
1023 0771 42.0
1055 0 4346 419
106.4 0005 41.7
110.3 09a5 41.6
1129 1.070 41,5
116.6 1.144 41.3
Tested By TMS Date TM92010 Input Checkaed By ety Date #-z2 -
page 3of § CM, ©T-528 G4 1E B-T1-55 REVISION 1
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eotechnics

INTEGRITY ] TESTING

CONSOLIDATED UNDRAINED TRI&XIAL TEST
WITH PORE PRES3SURE READINGS
ASTM DA7EF-05 7 AASHTO T2097-94  (S0P-328)

Clignt MACTEC Baring Mo. MB-3
Client Reference WEATHERSPOOMN PLANT Crepth{it.} 0.4-89
Project Ma. 2010-692-01 Sample Mo. MA
Lab ID 2010-692-01-01

Yisual Desoriplion: BROWHM SILTY SAND {UNDISTURBED)

ENective Confining Presstre (psi) 6.9 Stage No. 1
Tast No 1
INITIAL DIMENSIONS YOLUME CHAMGE
Inilial Sample Lenglh {in.} 593 Yolume After Conselidaton {in®3) 3739
Irilial Sample Diameter {in.} 2.86 Laength After Consclidation {in) 5.90
Initial Sample Area {in*2) G642 Area After Consolidation {in®2) 6.3472
Initial Sampla Volume (in~3) K1
Strain  Dewviaton A U J, g5  Effective Principle A P Q
(%) Stress Stress Ratio
002 1.43 322 B.11 6.7 1,215 D18 .40 .72
0.04 2.57 35 911 6.5 1.392 014 T.853 1.28
013 695 1.04 12.81 54 2187 .15 9.33 348
0.23 8.52 1.38 14.04 5.5 2.542 017 478 4,26
048 9.6 1.86 14.65 5.0 2.908 .20 g.04 4 B0
062 G744 2.02 14.62 4.9 2.997 0.2 8.75 4,87
078 9.94 2140 14.74 4.8 3073 022 8.77 4 87
1.16 10.05 238 1467 4.5 3,223 0.24 5,54 502
.87 1017 2.58 14.51 4.3 3.342 0.28 943 5.08
218 10,26 278 14.38 4.1 3. 487 028 §9.25 513
267 10.45 280 14.55 4,1 3.549 0.28 9.4z &27
317 10.50 284 14 56 a1 3585 0.28 9.3 525
3.47 10.59 282 14.67 4.1 3.586 0.27 037 524
418 10.82 2485 14.88 4.1 3671 0.27 047 5.4
4,50 11.20 278 15,32 41 3721 0.26 972 % 60
574 1127 273 15.44 4.2 3703 0.25 980 563
.49 11.58 248 16.00 4.4 3622 022 1021 574
751 11.66 262 145.84 4.3 3701 0.23 10.06 8.78
524 11.95% 247 16.38 4.4 3.698 0.21 10,40 597
10.06 1221 233 1677 4.6 36711 Q.20 10.67 6.10
11.30 12.40 218 1712 4.7 3.625 0.18 10.82 6,20
1207 12.54 207 17.37 4.8 3,595 o7 11.10 627
13.08 12.85 1.44 17.76 449 3612 016 11.34 642
14.35 13.09 1.66 1813 50 3.505 15 11.68 6.54
15.30G 13.06 1.73 13.22 52 3524 0.4 11.70 6.53
16.868 13.34 1.58 1865 53 3,509 N1z 11.98 667
1815 13.47 1.47 18.90 54 3.478 11 1217 G.73
19,40 13.73 1.3 19,33 5.6 3454 .10 1246 G.87
Tested By TMS  Dale FAH20 Input Checked By g Date 7. . /o

- f .
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CONSOLIDATED UNDRAINED TRIAXIAL TEST eotechnics
WITH PORE PRESSURE READINGS

A3TM D4FET-25 /4 ARSHTO T297-04 {S0OP-328)

INTEGRITY I TESTING

Client MACTEC Baring Mo. NE- 3
Client Reference WEATHERSFOOM PLANT Depth{ft.} 85-94
Project No. 201069201 Sample Mo, MA
Lab 1D 2010-892-01-1

Visual Description: ERCWHN SILTY SAND (UNDISTURBED)

Stago Na. 1 INITIAL SAMFPLE DIMEMSIONS {in)
Test Mo 2
Length 1 5998 Diameter 1 2867
PRESSURES [psi! Length 2 5.868 Diameter 2 2.8681
Length 3 589EER Diameter 3 2.852
Cell Pressurel{psil B0.4 Avgleng.= 5984 Avg. Diam= 2.860
Back Pressurelpsi) 400
Eff. Cons. Pressureps 20.8 VOLUME CHANGE
Fore Pressure Initial Burette Reading {mf) 24.0
Response (%) a7 Final Burette Reading {ml} 15,8
Final Change {m!} B2
MAXIMUM OBLIQUITY POINTS
_ Initial Dial Reading {D.R.}, mifs 8g
P = 12.4% D.R. Afler Saturation, mils 145
[ = 7.85 D.R. After Consolidation, mils 166
LOAD DEFORMATION PORE PRESSURE
{LBS) {INCHES) {PSI)
ay UL 40.0
1.6 0.0 400
17.2 0.002 4.0
551 0.H- a4.7
845 0.0 42 1
1081 0.024 48 &
113.2 0031 482
1147 0041 A
1132 0063 526
111.0 0.086 541
105.9 0122 5513
1034 {152 BS54
195 182 ag.é
1054 {201 56.3
10548 0.242 b6 4
1040 0.290 5B
237 0.333 566
107.0 0.2394 o6 .G
111.7 {0,454 6.8
1082 0.493 EB.7
1115 0.558 S50
116.3 0633 bl
1165 0.647 568
112.4 Q707 5645
1214 0.782 5.0
119.4 0.aM 26.7
1165 0.92% 56 8
122.7 1.006 a6 5
1189 1.07% 867
122.2 1153 56.7
Tested By TMS  Date 74192010 Input Checked By  gpss Dale 7 -23 g
page 5aof § LM ST-528 DATE 6-25-55 REVISEH '
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CONSOLIDATED UNDRAINED TRIAXIAL TEST eoteCh nics

WiTH PORE PRESSURE READINGS INTEGRITY 1N TESTING
ASTM Day&7-95 7 AASHTO T287-34  [SOP-528)

Client MACTEC Baoring Mo, MNB-3
Client Refarence WEATHERSPOON PLANT Depihilt_) 85904
Project No. 2010-692-M Sample No. MA
Lab D 2010-692-01-01

Visual Descrption: BROWN SILTY SAND {UNDISTURBED}

Effective Confining Pressura {psi} 20.8 Stage Mo 1
Test Mo i
INITIAL DIMEMNSIOMNS YOLUME CHAMNGE
Initial Sample Length {in.} .98 Velume After Consalidation {in™3) 38TD
Initial Sample Diametar Gin,) 2.88 Length Alter Consolidation (in) 5.01
Initizl Sample Area {in"2) g.42 Area Alter Consolidalion (in2) B.228
Imitial Sample Valume {(in"3) 38,44
Strain  Deviation A U g, G:  Effeclive Principle A F Q
(%) Stress Stress Ratio
0.0 047 .03 21.30 208 1.023 007 21.07 0.23
RN 1.37 .01 2218 208 1066 0.0 2147 Q.68
o7 745 .59 270 21 1.370 {109 23.84 373
015 12.13 208 30.87 147 1.64% .18 2480 6407
HEY 1580 f.50 3010 142 2113 43 2214 704
.52 16.65 825 2923 126 2.320 Q.51 20.849 834
.69 16.90 1007 2763 10.7 2675 Q.81 1918 845
1.06 16,60 12.55 24.85 8.2 2012 078 16.55 8.30
1.46 1619 14.08 2291 &7 3.408 0.90 14 .82 .09
2.06 15,24 15,30 20.79 o5 3.781 1.03 13.14 764
257 14.82 15,85 1077 5.0 3,994 110 12.36 741
3.08 157} 16.20 20.30 4.6 4413 1.06 12 45 ¥ARE
340 15.00 16.30 19.60 4.5 4,335 112 12 .00 .80
410 14.97 16.37 19,40 4.4 4,375 113 1182 7.48
4.490 14.55 16.65 18.70 4.1 4. 509 1.8 11.42 728
204 1378 165,58 18.01 4.2 4,284 1.24 1.1 £.8%
667 14.73 16.77 1876 4.0 4 654 1.47 1140 .37
78 1526 1G.82 19,23 4.0 4,830 1.14 11.60 7,63
.43 14,62 16,11 18,71 41 4,575 1.18 11.40 F.31
9.44 14.89 16.82 1847 4.0 47370 1.16 11.47 F.580
10.21 12,52 16.87 19.43 3h 4.960 1.12 11.689 776
10,96 15,41 18.85 19,34 4.4 4.897 113 11.68 7.
11496 14 .66 1683 18.63 4.0 4 688 1.18 11.30 ¥.33
13.24 15,70 16. 56 1965 38 4.980 1.11 11.80 T.45
14.24 1518 16.70 1928 4.1 4.702 1.13 11.60 7.549
1673 14.68 16.749 18.59 4.0 4633 1.19 11.30 729
17 02 15, 1% 16.53 19.47 4.3 4,555 1.12 11,87 F.E0
18.27 1447 16.71 18.56 41 4 533 1.19 11.33 723
19.55 14 .66 16.73 18.74 q_1 4.600 1.18 11.40 733
Tested By TMS  Date 792010 Input Checked By rpers Dale  .xa -
nage Fof §
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CONSOLIDATED UNDRAINED TRIAXIAL TEST

WITH PORE PRESSURE READINGS
ASTM DA767-35 / AASHTO T297-84  (SOP-528)

Client MACTEC

Clignt Reference WEATHERSPOOM PLANT

Project Mo, 2010-692-01

Lab 1D 2010-602-01-02 Specific Gravity fassumed)

Wisual Description:

TaN SILTY SAND {(UNDISTURBEDR)

SAMPLE CONDITION SUMMARY

Boring Mo, MNB-4 HB-4
Depth {ft] 8.4.8.0 £.9:8.4
Sample Mo, MA, MNA
Test M. T1 T2
Deformation Rale {infmint 0004 {1004
Back Pressure (psi} 4.0 40.0
Consclidation Time {(days} 1 1
Initeal State [wih) 17.8 17.8
Total Unit Weight (pef) 118.2 1248
Dry Unit Weight {pcf) 1012 105.6
Firral State {w%a} 181 19.2
lnitial State Void Ratio e {666 0505
Vaoid Ratic at Shear, & {1,630 {0,262

TesledBy TMS  Date

eotechnics

INTEGRITY IMN TESTIMNG

2.7

NE-4
9.4-2.9
MA

T3
0.004
38.9

17.8
125.68
1066
181
0.582
0,528

THAS2010 Input Checked By gear  Date 7o sp- oo

page 1 of 1
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16 -

T {psi)

Tested Oy

Client

Clent Ref. No.

Priject no.
Lab I

MOHR TOTAL STRENGTH ENVELOPE

MACTEC
WEATHERSPOUN PLANT
2010-692-01
2010-592-011-G2

TMS

eotechnics
[MTES RITY IMN TESTING
Baring No. EMNB-4
Depthitt.) 2480
Sample Mo, MA
Visual Descriptian BROWM CLAY

Date:

o {psi)

82010 Approved By A

NOTE GRAPH MOT TO SCALE
Date: 7o o -/
WSERVERMWata Onve' 2010 PROJEC TS 201 9-602 MAGTECHZ0 -692-C ' 02 MOHR.XLS[Shewr: 1
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eotechnics

INTEGRITY Ind TESFING

CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS
ASTM D4767-95 ! AASHTO T297-84  (SOP-328)

Client MACTEC Bering Mo, MB-4
Client Reference WEATHERSPOON PLANT Depthift.) 8-10
Projeci Mo, 20M3-892-01 Sample Mo, MHA
Laby 1D 2010-592-01-02
Consolidated Undrained Triaxial Test with Pore Pressure
an T
\ \ 1

Sk e TAR g
- a .
1

S e |
CGS T '

¥ L 10 15 2 25 | a5 4 25 a0
F.(psl
& Max Effec. Siress Ratia Points == Failur®> Ervelopsa fi—Tast N 1 v TasiNo 2 - TestMa. 3
a = 0.32 C = 0.38
o = 28.3 O = 32,65
Tested By TME  Date NS0 Approved By pomr Date 7. . o

page 1o 3 MM OT.528 BaT! R25-68 REVISION 1
2200 Westinghouse Boulevard + Suite: 103 « Halgigh, NG 27604 « Phone (919} B76-04035 « Fax {919] 876-0450 = wwiw geotectmics. net
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Chent

Clieni Reference
Froject Mo,

Lab iD

VisLal Descriplion

25

CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH FORE PRESSURE READINGS
ASTM DWA7E7-95) AGSHTO T207-%4  (SOP-524)

MACTEC Boring Mo,
WEATHERSPOON PLANT Dep3thfit. 3
210-632-01 Samgle No.

2010-652-01-02
TAM SILTY SAND (UNDISTURBED,

ME.-.
8-10
N

eotechnics

INTEGRITY IN TESTING

Devlater Stress (pgi}

b . f— — p— [— : - J— — —_
|
$ ' ' )
I i
I
: I
) '
E -3 | I
0 T =
o i 1 15 20 25
Strain %)
—&—Tas! No. 1 =—&— Tasl Mo 2 —r—Tesl Mo, 3
Tesled By TME  Dale F52010 Approved By aesr  Dale
pege 2af 8
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COMSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS
ASTM D4TEF-95 F AASHTO T297-34 [SOP-523)

Client MaCTEC Boring Mo,
Client Reference WEATHERSPOOH PLANT Oeplhfft.)
Projecl Mo, 2010-632-01 Sample Na.
Lab 1D 2010-682-01-02

visual Description:

TAN SILTY SAND (UNDISTURBED)

eotechnics

INTEG RITY i TESTING

NB-4
8.4-8.9
KA

Stage No. ] INITIAL SAMPLE DIMENSIONS fin)
Teslt No 1
Lenglh 1 5,745 Dizmeter 1 2870
PRESSLURES (psi} Lenglh 2 5735  Diameter 2 2.889
Lenglh 3 5723 Diameter 3 2.845
Cell Pressura{psi) 45.9 fug Leng=s 5734 Avg Diam.= 2.8681
Back Pressure{psi} 40.0
EA. Congs. Pressureipsi) 6.9 VOLUME CHAMGE
Fore Pressure Imitizl Burette Reading {mi} 244
Response (%) a7 Final Burette Reading {mk) 223
Final Change {ml) 1.7
MAXIMUM OBLIQUITY POINTS
— Initial Cial Reading (D.R.}, mils 109
P = 976 D.R. After Saluration, mils 145
G = 558 0.R. After Consolidation, mils 149
LOAD DEFORMATION PORE PRESSURE
({LBS} {INCHES) {P3I)
126 AEATHY 40.0
17.3 0.004 400
36.9 3.006 40.4
52.8 0.008 40.7
60.7 0.011 40.8
T4 0.076 41.4
791 0.033 416
816 0.043 41.3
A34 {0.066 421
814 {.080 47 4
A56 0.126 42.5
84.4 .155 42 7
as.7 0.185 427
853 0.203 427
858 0.245 426
a8.0 0.202 42.8
58,8 0.326 42 B
895 0.381 427
azo O.442 427
gz29 {.485 426
94 .9 0.546 42.6
896.0 541 42 8
a7.3 0635 42.5
895 0.696 425
1016 0.770 42 .4
1015 0.330 42 4
104.0 0.920 423
105.0 0.905 422
106,86 1.069 422
107.9 1.145%5 421
Tested By TMS  Date 7M52010 Input Checked By Aenr Date & gd - 29
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eotechnics

INTELRITY I TESTIMG

CONSCLIDATED UNDRAINED TRI&AXIAL TEST
WITH PORE PRESSURE READINGS
ASTM D4TH7-95 1 AASHTOD T297-04  (SOP-325)

Client MACTEC Boring Na, NB- 4
Client Reference WEATHERSPOON PLANT Uepth{ft.) 3.4-89
Project Na. 2010-692-01 Sample Mo, MA
Lat ID 2010-692-01-02

Yisual Description:  TAN SILTY SAND {UNDISTURBED]

Efzctive Confinimng Fressure (par) 5.9 Staga No. 1
Tes! Mo 1
INITIAL DIMEMSIONS VOLUME CHAHGE
Initial Sample Length {in.} 573 Volume After Consolidation {in®3} 36.07
Initial Sample Diamater {in.} 2.85 Length After Consolidation {in} 5.68
Initial Sample Area (in®2) 643 Area ARter Consalidation {in*2) 6.335
Imitial Sample Yolume (int3) 36 87
Strain Deviaton AU G, g, Effective Principle A P Q
(%) Stress Stress Hatio
0.06 0.73 o.M 762 6.9 1.107 0.02 7.25 5.27
010 383 0.35 10.33 6.5 1.585 (08 447 1.82
015 5.33 0.65 12,58 6.2 2.013 Q.11 9.41 3.16
019 7.arf 0.az 13.65 §.1 2245 011 087 3.78
0.45 1017 1.44 15.83 3.5 2.883 0.5 10.55 5.09
0.58 144 1.56 12.78 5.3 2055 015 10.56 522
0.78 10.81 177 1594 5.1 3104 017 10.54 5.40
1.15 11.04 210 1384 4.8 3.302 0.20 10.32 552
1.58 11.01 237 1555 4.5 3428 0.22 10.04 5.5
222 11.26 253 16.63 4.4 3577 0.23 10.00 563
2.73 11.02 267 1625 4.2 3804 0.25 B.74 5.51
3.25 1117 272 15.34 4.2 3673 3.25 976 5.58
3.56 11.07 2.74 1523 4.2 3.6G33 (.26 8.69 9,53
4,50 11.07 275 1522 4.1 3.668 0.26 0 .68 5.54
513 11.28 275 15.44 4.1 Tz 025 079 554
580 11.44 276 15.58 i1 3.7E3 0.25 .86 572
6.70 11.32 272 15.50 42 3706 0.25 9. 44 566
7.ra 11.68 272 1587 4.2 3793 0.24 10.03 o.84
853 11.59 262 15.88 4.3 3.707 023 10.08 5.80
9.59 11.74 262 16.03 43 3.74 0.23 10,16 5487
10.39 11.80 2.55 16.15 4.3 3.714 0.22 10.25 5.80
11.16 11.8¥ 2.50 16.27 4.4 3.699 0,22 10.33 594
1223 12.04 Z2.48 1647 4.4 3.722 G.21 1045 602
13.83 12.06 237 16.59 4.5 3.662 0.20 10.58 6.03
14.58 11.88 2.36 16.52 4.5 3639 ad.20 10,53 599
15,15 12.08 226 16.72 4.6 3618 018 10.67 g.05
17.47 1203 227 16.72 4.7 3.670 018 10.70 6.02
18,78 12.04 219 16.76 4.7 3.556 .19 10.74 6.02
201 12.01 2.08 16.82 4.8 3.494 0.18 10.82 §.00
Tested By TMS  Date FA15/2010 Input Checked By aser Uate 2 g -re?
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GONSOLIDATED UNDRAINED TRIAXIAL TEST eotechnics

WITH PORE PRESSURE READINGS ey IN TESTING
ASTM D4767-95 | AASHTO T297-04 {SOP-S28)

Client MALCTEC Baring No. MB- 4
Client Reference WEATHERSPOOMN PLANT Deplh{ft.} 849-94
Projact Mo 20110-592-01 Sample Mo, NA
Lab D 2010-692-01-02

Vizual Description:  TAN SILTY SAND {UNDISTURBED)

afage Mo 1 INITIAL SAMPLE DIMENSIONS {in)
Tes! Mo 2
Length 7 5956 DHameter 1 Z.844
PRESSURES [psi) Length 2 5454 Diameter 2 2827
Length 2 5841 Diameder 3 2841
Cell Pressure(psi) 5349 Avg Leng.= 5850 Avg. Diam.= Z2.838
Back Fressure{psi) 400
Eff. Cons. Pressure(p: 138 VOLUME CHANGE
Fare Pressure lrtial Burette Reading {mil} 24.0
Response (%) a7 Final Buretle Reading {ml} 194
Final Charnge (ml} a2
MAXIMLUM OBLIQLITY POINTS
. Inikial Dial Reading (DR}, mils 106
F = 15,96 O.R.. After Saluration, mils 134
O = 10.45 O.R. After Consolidation, mils 141
LOAD DEFORMATION PORE PRESSURE
(LBS) (INCHES) {P51)
23 0.000 40,0
17.8 0003 40 4}
GE.3 0004 405
TE.9 0006 40.6
1084 .008 41.5
121.6 0020 43.4
12452 0Oz7 436
125.0 0,037 44 5
127 8 0.059 45,9
1309 1.083 46 8
1327 0,119 47.5
1332 0.149 470
1333 0,179 48 1
1338 0,196 48,2
1328 0237 484
137 .3 0.286 43 .4
140.7 031 43 .4
141.4 0375 48.3
1408 0.434 48,3
1456 n47a 48 .4
1461 .53% 482
148 4 1.584 48.%
146 5 1 628 482
153.0 0,684 48,0
154.0 0.763 47.9
153.1 0.821 479
160.0 0.2 47.8
161.9 0.986 47 B
166.1 1.061 47 5
169,46 1.136 47 .4
Tested By TMS Date HERM0  Input Checked By o6 Date Foefe a0
paga hor i LS G520 DATE & .25 HE HEVEKN 1
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eotechnics

JMTEG RITY [N TESTING

CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PQRE PRESSURE READING 5
ASTM Da7s7-95 ( RASHTO T297-94 (S0P-528)

Client MACTEC Boring No. NE- 4
Chent Referance WEATHERSPOOMN PLANT Depthift.} 8.9-49.4
Project Mo 20-892-01 Sample No. MNA
Lab 10 2010-682-01-02

Visual Cescriphon: TAN SILTY SAND (UNDISTURBED)

Effactive Confining Pressure {p3i) 132 Stage Na, 1
Test Mo 2

INITIAL DIMENSIONS VOLUME CHANGE

Initial Sample Length {in.} 5495 Volume Afler Consolidation (in"3) 3667

Initial Sample Diameter {in.) 264 Length After Consolidalion (in) 5902

Initial Sample Area {in®2) 6.33 Area After Consolidation [in*2) 6.233

Initial Sample Volume (in*3) a7 88

Strain  Deyiation AU T T, EHective Principle A P Q
(%) Stress Stress Ratio
0.06 2.48 044 16.35 1349 1179 o.M 16.11 1.24
.08 1026 0.4r7 23.69 134 1.764 Q.05 18.64 513
.08 12.28 Q.63 2o 133 1.925 0.05 19.41 6.14
014 165.93 1.52 29,30 124 2,388 0.09 20.84 8.46
.34 1508 2.96 30.02 10,9 2743 016 20,43 9.54
(.46 1962 a2 29.80 10.3 2.909 Q.19 20.00 .81
0.63 19.56 4.45 29.00 9.4 3073 0,24 19.22 9.73
[ER)] 1992 585 27.87 84 3475 0.30 18.M 096
1.40 2034 6.75 2743 71 3846 0.34 17.32 1017
202 20,50 ¥.h4 26.586 6.4 4225 (.38 16.61 10,25
2.52 2047 .94 26.43 6.0 4433 .40 16,20 10.24
302 20.38 8.14 2674 58 d 533 ¢.41 15.95 10.14
3.32 20.41 8.22 2610 57 4.583 {141 15.29 1321
4,01 20.0% 836 2563 5.5 4626 .43 15,59 10.05
4.83 20.60 8.38 2674 85 d. 721 0.42 1584 10.30
5.59 2096 a.42 2644 h.5 4826 0.1 15.96 1048
6,34 2040 4.4 26.44 5.6 4,760 0.41 16.01 10,45
7.34 20.58 B.34 26.14 5.6 4.705 .42 16.85 10.20
&.10 2113 8.36 26 .67 5.5 4412 0.41 1610 10.66
9.11 20 96 £18 26.68 57 4663 0.4 16.20 1048
887 284 825 2648 5.6 4 £349 0.41 16.07 10.42
10.61 268 B.16 26.42 2.7 4.601 0.41 16.08 10,24
11.63 2136 g.04 2722 54 4,648 0,39 16.54 10.68
12.89 2118 ¥.895 2714 6.0 4. 558 Q.39 16,55 10.59
13.548 2083 72 26.82 g0 4,483 0.39 16.40 10.42
15.42 21.39 .78 27.51 5.1 44493 Q.37 16.82 10.70
16.67 21.33 763 2780 6.3 4,404 0.37 16.93 10,67
17,93 21.56 ¥.52 27.94 6.4 4,380 {136 17,16 .74
19.20 2168 FaT 2821 6.5 4.322 .35 17,37 10.84
TestedBy  TMS  Date 7502013 Input Checked By g8 Diate &t 2
page & of &
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eotechnics

CONSOLIDATED UNDRAINED TRIAXIAL TEST INTEGRITY N TESTING

WITH PORE PRESSURE READINGS
ASTM DA767-05 § AASHTO T297.04 [(SOP-228)

Client MACTEC Eoring Mo, MNB- 4
Client Reference WEATHERSPOOMN PLANT Depthlt.h £.4-2.9
Projact No. 2010-682-01 Sample No. P
Lab O 2010-682-01-02

Visual Description: TAN SILTY SAND (UNDISTUREED)

Slage Mo, 1 JNITIAL SAMPLE DIMENSIONS {in)
Tosl Mo 3
Length 1 5956  Diameter 1 2869
PRESSURES [psi) Length 2 .943  Diameter 2 2.868
Length 3 5943  Dameater 3 2834
Cell Pressuradpsi) GO.E Awlleng.=  5.947  Avg Diam,= 2857
Back Pressure{psi) a3y
Eff. Cons. Pressure{p: 0.9 VOLUME CHAN{GE
Pore Fressure Initial Burette Peading (mil} 240
Response (%) 97 Final Buretle Raading [mi) 14.8
Final Change {ml) 8.2
MAXIMUM OBLIQUTY POINTS
_ Initiazl Dial Reading (D.R.}, mils 122
P = 16.21 D.R. After Saturation, rmils 160
Q = 39.06 D.R. Afier Consalidation, mils 168
LOAD DEFORMATICN PORE PRESSURE
{LBS) {INCHES} (P51
17.1 {.000 J0.9
4.7 (.00 40.0
h3.4 4,003 40.5
B3B8 0005 414
035 0.0045 417
13041 0019 d4.1
1384 §.030 462
1358 .4 0045 48 2
13749 0066 S04
137.4 0.090 £1.48
1339 0,126 524
1351 0155 514
133.8 0.135 537
1333 0.203 536
136.8 0.245 539
1378 0,292 o {0
138.3 {1.336 84.0
1435 0.381 54.0
1452 0,442 R3Y
149 4 N.485 53.7
153.3 0.546 536
1651 0.591 535
167 .4 0635 534
160.8 0645 531
166.2 0.7 703 53.0
17,3 0.830 24
1756 0920 526
180.0 0.935 522
1856 1.069 514
147.9 1,145 a1y
Tested By TMS  Date 71152010 Inpul Checked By  ger Date o fE A
page Fof 3 oM CT.220 DATE £-25-08 REVEDCH |
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INTEGRITY 1M TESTING

CONSOLIDATED UNDRAIMED TRIAXIAL TEST
WITH FORE PRESSURE READINGS
ASTM DA7SE7-95 1 AASHTO T297-94  (S0P-52B)

Client MACTEC Baring Mo. MB- 4
Client Reference WEATHERSPOOMN PLANT Depthift.] 5489
Praject Mo 2010-692-01 Sample Mo. MA
Lab ID 2010-692-01-02

Visual Description:  TAN SILTY SAND (LINDISTURBELY)

Fﬁec:fvs Conhning Prassure (psi) 200 Stage No. 1
Teast No 5]
IMITIAL DIMENSIONS YOLUME CHANGE
Intial Sample Length {in.] 595 Yolume After Consolidation {in®3) J6.82
Initial Sampls Diameter {in.} 2.486 Length Aftar Consolidaticn {in) 5.90
Initial Sample Area (in*2) &4 Arez After Conselidation {in"2) §.243
Initial Sample Yolume fn®d) 3813
Strain  Deviaton AU G G:; ERective Principle A P Q
{9} Stress Stress Ratio
0.m 123 0.13 22.00 5.8 1.059 a1 21.38 061
0.0d4 678 A 2706 203 1.3324 0.09 2367 330
008 11.46 105 31H 19.9 1677 09 25.58 573
{+.14 14.79 1.82 3388 181 1.775 013 26.48 740
0.32 18.03 4,22 34,71 167 208 024 2568 9.1
0.3 1947 B 3328 14.6 234 o.M 2427 a.71
.73 19,28 827 51.82 126 2527 0.44 22.28 985
1.11 1215 10.53 24852 104 2847 057 109.94 9.57
153 1805 11.88 28.01 8.0 2105 0.65 18.51 849
214 18.21 1303 2618 7.9 337 .73 17012 913
263 1841 13,45 25.84 7.4 3,481 04.75 16.63 2.1
313 18.12 1375 25.27 7.1 3.536 0.78 16,21 905
3.44 17.97 13.72 25.15 7.2 3.5M 074 16.17 549
413 18.35 14.03 25.26 6.9 2675 0.79 16.06 919
495 18.348 14.06 2R22 6.8 3086 0.7g 1603 9.18
570 18 46 14.07 2529 6.3 3704 0. 7% 16.06 823
6.46 18 94 14.06 2578 ) 3.7658 Q.77 16.31 947
.48 18,99 13.83 2604 71 3682 075 16.55 044
823 19.45 13,84 28.51 T 3756 .73 168,78 973
9.26 19.80 1271 2699 7.2 3752 0.71 17 .05 g9
1002 19,90 13.56 27.24 7.3 30 070 17.29 a5
1077 13 13,50 27.53 74 3721 069 17.47 10,07
11,806 2031 1317 28.04 T.7 3,620 087 17.6848 10016
13.06 20,77 13.07 28.60 7.4 3653 065 1822 10.38
14.07 21.09 1289 2000 7.9 3.665 0.63 18.46 10.54
1559 21.44 1265 2068 8.7 3800 .61 14.96 10.72
1686 21.70 1225 30.35 BB 35140 (ST 19,50 10.85
1812 2211 1203 anes 8.2 3.492 0.56 19.93 11.04
19,40 2206 11.81 3114 241 3428 055 2011 11.03
Tested By TMS  Date 252010 Inpul Checked By s Date  z. ¢
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INTEGRITY I TESTING

CONSOLIDATED UNDRAINED TRIAXJAL TEST

WITH PORE PRESSURE READINGS
ASTM D4767-95 ) ARASHTO T297-94  (SOP-528)

Client MACTEC

Client Reference WEATHERSFOON FLANT

Project No. 2 0-692-01

Lab 10 2010-892-01-03 Specific Gravity {assumed) 27

Visual Description: TAMN SAMNDY SILT (UNDISTUREED)

SAMPLE CONDITION SUMMARY

Boring No. MB-6 NE-G MNB-G
Drepth (1) 13.4-13.9 13.9-14 4 14.4-14.9
Sample No. MA MNA M A
Test Na. T T2 T3
Crefarmation Rate {infmin} 04004 0.004 0.004
Back Pressure {psi) 39.9 400 399
Consolidation Time {days) 1 1 1
iritial Stale (wih) 33.5 8.8 338
Tatat Unit Weight {pef) 129.0 127.7 130.2
Diry Unit Weight {pef) 429 920 938
Final State {wib) 175 19.0 185
Initial State Vaid Ratio,e 0.813 0Aa32 0.797
Yoid Ratio at Shear, & 0.758 0,794 077
Tested By TMS  Date TNH2010 Input Checked By 4y Date - z2.— /s
page 1 of 1 Wik 7520 DATE 120.05 FEVIDMUER LAt Dnee 2600 DRCIEC TS LGS RS TECHA0 G 5526 0% wisLrm. s fihine1
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Tested By:

MOHR TOTAL STRENGTH ENVELOQOPE eotechnics
INTEGRITY IN TESTING
Clignl MACTEC Boring Mo. NE-G
Client Ref. No. WEATHERSPOOM PLAMT Depthilt.) 13-15
Project ng. 2010-692-01 Sample Mo, MA
Lak: D 2010-692-01-03 Yisual Description TAN SANDY SILT
| c= 01 {
1 = 1G.2
S - — _ .= _ | .
|
|

JOM

1d

Date:

20 30

o (psi)

LiH a0 B0

NOTE: GRAPH NOT TO SCALE

41172001 Appraved By!  sged

Date! 7-12 —o

Y“WICRYER\Dala Drvecod PROJECT 3WD C-692 MAGTFCA[ZD10FG22 01.02 SaGMAT RIAN xI5]SHEE T
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eotechnics

INTEGRITY IN TESTING

CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH FORE PRESSURE READINGS
ASTM D4A767-95 1 AASHTO T287-04  (SOF-528)

Client MACTEC Boring Na, ME-G
Cliegnt Reference WEATHERSPOOM PLANT Deplhfft.b 1315
Froject Mo. 2010-692-01 Sample Mo, A,
Lab ID 20M0-692-01-03
Consolidated Undrained Triaxial Test with Pore Pressure
Ml

SN M -

TaM [

a 1¢ 0 a0 40 30 ol
P, {psi)
& Max EMec, Btress Ralio Paints s Failure Envelope —-—Test M. 1 ——Tesl No. 2 rn Tesibo. 3
a = 0.39 C = 0.47
x = 28.7 D = 33.20
Testerd By THMS  Date FITS2010 Approved By e Dale #-s2_ .-

page 1 of #

FH M- 7255 LA TR §-75-18 AFVISNIN
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Cligrit

Client Feference
Project Ma,

Labk 1O

Visual Description:

40

CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH FORE FRESSURE READINGS
ASTM DATET-05 f AASHTO T247T-94  (SOP-328)

MACTELC Baring Ma.
WEATHERSPOOMN PLANT Depih{ft.}
20H0-592- Sampte ko,

2010-692-01-03%
TAM SANDY SILT (UNDISTURBED}

NB-G
1315
i,

eotechnics

INTEGRITY I TESTING

L

K4

M
r

Cyviator Siress (pzl}
L)
[==]

15

] I !
I |

4 . |

bF .
0 & 10 15 2 25
Sirain (W)
~~@— Tesl Ng 1 —8— Tzt Mo, 2 =Tzl Mo, 3
Tasted By  TMS  Date S0 Approved By srer  Date 55,8
page 2of 8
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eotechnics

INTEGRITY W TESTING

COMNSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS
ASTM DA7G7-95 ) AASHTO T297.04  (SOP-328)

Client MaACTEC Boring Mo. MNB-G
Clienl Reference WEATHERSPOOM PLAMT Depth(il.) 13.4-133
Project Mo. 201 0-592-0 Sample No. kA
Lab IO 2010-592-01-03
wisual Description: TAHN S5AMDY SILT (UNDISTUREBED)
Stage Mo, 1 INITIAL SAMPLE CIMENSIONS {in)
Test No 1
Length 1 5.8655 Diameter 1 2.887
PRESSURES {psi) Length 2 2.847  Diameter 2 2856
Length 3 2.849 Diameter 3 2.857
Cell Pressure(psi) it 4 Avg Leng.=  2.850 Awvg Diam.= 2.857
Back Pressure(psi) 399
Eff. Cons, Pressure{psi) 10.5 ) VOLUME CHANGE
Pore Pressure Initial Burette Reading fml) 240
Responze (%) ar Final Burette Reading (ml} 209
Final Change [mil} 31
MAXIMUM DBLIQUITY PDINTS
_ Initial Dial Reading {O.R.}, mils 152
P = 15.38 D.R. After Saturation, mils 158
0 = .+ D.R. After Consolication, milg 152
LOAD DEFORMATION PORE PRESSURE
{LBS) fINCHES) (P51}
12.3 0000 309
218 0.001 402
387 0.002 40.6
G8.4 (. 006 42.0
77 0.012 429
&0.0 0027 442
820 0.034 44.4
959 0.045 44 .4
102.8 (.068 440G
1085 0.092 44 .9
117.9 0128 44 F
124 .5 0.158 44 6
13).3 0167 44 4
1338 0,205 44 .2
1410 0.246 439
1448 0,294 43.5
1561 0.339 433
1629 0,384 42.9
1708 0.442 426
176 .6 0.483 423
184.0 1.549 414
189.0 0.502 41.5
1948 0636 41.4
201.8 0627 410
208.4 077 40.8
2164 0831 40.3
2252 0921 388
2328 096 398
2395 1.870 303
246.5 1.145 a8
Tested By TM5  Date FHEZ010 Input Checked By ey Date o _32_/a

EEEM%%WUSE Boulevard = Sui é"‘i’ﬁé"-"ﬁ‘ﬂ%f*ﬁﬁﬁﬂ&'emm » Phore [919) 876-0405 = Fax (919 BFG-0460 « www qeaigchnics. net



CONSOLIDATED UNDRAINED TRIAKIAL TEST
WITH FORE PRES5URE READINGS
ASTM DATET-95 F AASHTO T297-034  (SOP-528)

eotechnics

INTEGRITY (W TESTING

Client MACTEC Baoring MNa. NB-§
Client Reference WEATHERSPOON PLANT Deplh(ft.} 13.4-139
Froject No. 2010-692-01 Sample No. MNA

Lab I 2010-692-01-03

Visual Description;

TAN SANDY SILT (UNDISTURBED)

Efactive Confinimg Pressure {0si) 105 Stage No.
Tes! Wo
INITIAL DIMENSIONS VOLUME CHANGE
Initial Samptle Length {in} 5.85 Vaolume After Cansolidation {in™3) ariv
Initial Sample Diameter (in.} 786 Length After Consolidation {in} 5.84
Initial Sample Area {in*2) 6.41 Area After Consolidation {in*2} 6G.365
Initial Sample Valume (in®3) 3750
Strain  Deviaton AU 3, G,  Effective Principle A P 2
(%) Stress Stress Ratio
0.01 1.49 0.27 11.71 10.2 1.145 018 1097 074
0.03 383 0.7 13.62 a8 1.391 019 11.70 1.92
0.11 8739 212 1718 £4 2049 .25 12.78 4 44}
0.20 10.25 305 17.71 7.5 2.375 0.3 12.58 513
0.47 12.00 426 18.24 6.2 2.921 0.37 12.24 £.00
0.59 1245 4. 51 18.43 B.0 3079 0,37 12.21 £.22
0.7r 1303 455 18.89 6.0 3.1490 0.36 12.47 6.92
116 14.06 4. 90 19.56 5.5 3.554 0.2y 12.53 703
1.68 15.02 4 85 20,57 5.5 3,708 0.34 13.06 7.51
218 16,22 4,79 21.83 L) 3.B42 0.30 13.82 211
270 17.14 4 68 22.06 5B 3845 0.25 14.35 857
3.20 17.85 4.48 23497 g.0 3879 (.26 15.00 B.97
3.50 18,43 4,33 24.60 6.2 3866 .24 15,38 9.21
422 18.37 4.0 2645 6.5 3.985 021 16.17 b.68
504 20.36 3.56 27.31 6.3 3332 018 17132 10.18
5. 81 21.28 337 28 .41 71 J0Rs 016 1777 10,64
6,357 22,08 305 2055 7.5 3.965 014 18.50 11.05
757 23.01 2467 30.84 7.8 3939 012 19.33 11.50
8,35 23465 225 31.90 B2 3867 0.1 20,07 11.82
9.30 24.44 2.00 094 85 3875 0.08 20.72 12,22
1013 2495 1.50 3385 g9 3801 0.07 21.28 12.47
10.88 25.65 1.52 34,52 a0 3.546 0.06 21.75 1277
11.94 2622 113 a5.59 9.4 3797 0.04 22,46 1311
13.21 26 67 0.G8 36,59 94 3.736 0.03 23,28 13.44
14,23 27.50 0.43 KX 101 373 0.02 23.82 13.75
1577 2817 002 3865 10.5 3689 Q.00 24,56 14.00
17.05 2874 -0.33 J49.67 108 3.653 -0.01 25.20 1457
183 2916 .65 40,30 11.1 3618 -0.02 2873 14.58
18.61 29 .58 -1.06 47.14 116 3558 -0.04 28,35 14.70
Tested By TMS  Date FHEZ010 Input Checked By aze4 Cate 7-zz v
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eotechnics

INTEGRITY (M TESHNG

CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS
ASTM DdTE7-95 ) AASHTD T297-94  (SOP-528)

Clignt MACTEC Boring M. NE-G
Client Reference WEATHERSPOOMN PLANT Depth{il.) 131.3-14.4
Project Mo, 2010-692-01 Sample No. MNA

Labt ID 2010-692-01-03

Yisual Description:  TAN SANDY SILT (UNDISTURBED)

Slage Mo, 1 INFTIAL SAMFLE DIMEMNSIONS {in)
Test Ma 2
Length 1 5.220  Digmeter 1 2.876
PRESSURES {psi) Length 2 6213 Diameater 2 2.863
Length 3 8,233 Diameter 3 2 864
Cell Pressurs{psi) a7 4 Avg Leng= 6225 Avg. Diam,= 2.868
Back Pressure(psi} 40
EF. Cons. Pressure(ps 17 .4 VOLUME CHANGE
Fore Pressure " Imtial Burelte Reading (ml) 24.0
Response (%) a¥ Final Buretle Reading (ml} 12,9
Final Change {ml) 1.1
MAXIMUM QELIQUITY POINTS
_ Initial Dial Reading (D.R.). mils 93
P = 11.45 D.R, After Saturation. mils 100
a = 885 D .R. After Consclidation, mils 109
LOAD DEFORMATION PORE PRESSURE
{LBS) f[INCHES} LE
116 0.000 4.0
201 0001 40.1
ars 002 40.9
BO.5 0.008 44,6
89.3 a.014 472
949 0.030 50,3
955 0.038 0.0
43.5 0.0a9 £1.3
06,7 0ara 32,2
878 0028 52.8
100.1 125 B2 6
100 {+166 52.5
1022 1.197 525
104,7 0.216 52 6
107.7 0.260 52.5
109.4 0,304 2.5
111.8 0,356 52,2
114.3 (3.403 2.3
117.6 0465 22,1
1200 0.512 520
1236 {1576 51.0
125.5 0.622 1.7
128.0 0.669 5.7
130.7 0732 51.8
1358 0810 51.3
1389 n.a74 51.3
140.5 0.967 1.1
143.8 1.046 51.0
147 4 1.124 50.8
1491 1203 50.5
Tesled By  TMS  Date FAS20M0 Inpul Checked By e Date  =_ 25 _ .4
page Sof & MU CT-528 GATE 2505 RF VROK -
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS
ASTM D4TET-95 F AASHTO T257-94  {S0OP-52E)

Boring Mo,
Depthift. )
Sample No.

Chierni MACTEC

Client Referance WEATHERSPOOM PLANT
Froject No. 20 0-602-01

Lab 1D 2010-692-01-03

Yisual Description:

TAN SANDY SILT (UNMDISTURBED)

eotechnics

INTECSRITY I TESTING

NEB-§
13.8-14.4
hA,

Effective Confining Pressurs fpsi) 174 Elage No. 1
Test No 2
INITIAL DIMENSICNS YOLUME CHANGE
Initial Sample Length (in,}) 623 Vaolurme Afler Consolidation {in®3) 39,40
Initial Sample Diameater {in, ) ZET Length Alter Consolidation {in) 621
Inilial Sample Area {in~2} .46 Arca ARer Cansalidalion (in*2) 6.355
Initial Sample Yolume {in™3) 40,21
Strain  Deviation AU 7, 0y Efective Principle A P Q)
{%a) Stress Stress Ratio
.02 1.02 0,15 18.28 17.3 1.060 315 17.77 0.5
04 A 5] 0.94 2022 16.5 1.228 (.28 18.34 1.88
Q012 10.52 4.5k 23,36 12 8 1.819 (.45 1810 5.26
0.22 11.88 .2l 2204 10.2 2185 Q.62 16.14 5.04
0.44 1274 10.33 19,80 7.1 £. 802 0.ad 13.44 637
.61 12.82 10.35 19,23 £.5 2868 .55 1282 E.41
.79 12.79 11.30 15 80 6.1 3005 .91 12.50 644}
1.17 12.93 1216 1817 52 3.470 197 11.70% G.47
157 13.04 12.47 1797 4.9 1648 0.99 11.45 6,52
214 13.32 12.61 18.10 4.8 3ra2 0.93 11.45 6685
267 13.24 12,81 1812 4,9 3.708 0497 11.51 6.62
347 13.50 12 64 18.26 4.8 3.833 0.97 11.51 6.75
3.47 13.85 1261 18.64 45 3.884 0.24 11.72 5.92
4,18 1419 12.50 19.14 4,9 3895 0.91 12.00 710
4.97 14,33 12.48 19,26 4.9 1.903 0.80 1210 716
273 1456 1219 19.77 52 3797 0.a6 12449 7.28
G449 14,82 12.24 149,84 5.1 3,897 0.35 12.83 7.4
7.48 15.14 12.09 20.45 5.3 3,845 082 12 A8 7.67
829 16837 12.00 2073 54 J.845 {1.80 13.09 704
227 15,70 11.856 21.24 b5 3,835 078 13.35 V.85
1301 1585 11.69 21.56 aF 775 Q.76 13.64 .92
10,76 16.07 11.66 21.81 £7 3.800 0.75 13,77 8.03
11.78 16,26 11.65 2211 58 3780 073 13.98 813
13.04 16.74 11.34 2270 6.1 3.7R2 0.7 14.43 8.3r
14.06 16.94 11.27 2303 6.1 3763 .69 14.61 a.47
15.56 16.87 11.11 2315 6.3 34633 d.88 i4.72 843
16.84 17.04 10,86 2348 6.4 3645 0.66 14.06 5.52
TR0 17,24 10.78 23.86 6.6 3603 0.64 1524 f6z2
18.38 17.132 1081 24,08 6.9 2424 Q.83 1549 &.60
Tested By TME  Date 71152010 Inpul Checked By gy Date <270
pemge Fof §
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eotechnics

CONSOLIDATED UNDRAINED TRIAXIAL TEST INTEGRITY M TESTING

WITH PORE PRESSURE READINGS
ASTM DGTET-95) AASHTO T297-%  (SOP-528)

Clignl MACTEC Boring Mo, NE{
Client Reference WEATHERSPOOM PLANT Cwepthife} 14.4-14 8
Project Mo, 2010-682-01 Sample No. Ma

Latb D 2040-602-01-03

Wisual Oescription: TAN SANDY SILT (UNDISTURBEDY

Staga No. 1 INITIAL SAMPLE DIMENEIONS (in}
Test No 3
Length 1 5805 Diameter 1 2 869
PRESSURES (psi) Lengih 2 5.732 Diameter 2 2.865
Length 3 5801 Drameter 3 2.838
Call Pressura{psi) 67.8 Avgleng= 5801 Awvg. Diam.= 2.857
Back Pressure{psi} g9
Eff. Cons. Pressurefps 278 YOLUME CHANGE
FPore Pressure [nilial Buretie Reading {ml} 24.0
Response (%) g7 Fimal Burelte Reading (ml} 187
Final Change (rml} 33
MAXIMUM OELIQUITY POINTS
_ Initial Dial Reading (D.R.], rils 110.
P = 18.82 D.R. Afler Saturation, mils 113
O = 10.70 D.R. Afler Consalidation, mils 126
LCAD DEFORMATICHN PORE PRESSURE
{LBS) (INCHES) {PSl)
18.4 0000 39.9
552 .00 45
6a.0 0002 423
FO.5 no03 432
1048 0006 46,1
1278 016 526
1318 0.027 A58
132.3 1,040 a57.F
1328 0.062 49.2
134.2 0.08r7 509
13684 0124 60,2
1416 0153 &0.1
1451 0,183 g0.2
148.0 0.201 80.2
164.2 G.2440 599
161.7 0250 587
168 .4 0.33% 502
1750 0.374 L
1861 0436 5.7
19249 0482 .
202.5 0542 679
2088 0.586 57.8
217.3 0,630 872
226.6 0.620 hG.7
2380 0.765 561
247 4 0.823 6.7
261.6 0,924 55.0
272.2 0.087 4.4
281.9 T.061 238
291.8 1.137 532
Tested By TWMES  Date 52010 Input Chacked By g Date - Py

page Fat B EMC 8 ST-52 DATC B-235-05 ACVISION 1
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CONSOLIDATED UNCRAINED TRIAXIAL TEST
WITH PORE PRESSLIRE READINGS
ASTM DATET-O5 f AASHTO T297-94  {50P-528)

eotechnics

INTEGRITY (M TEETING

Clign! MACTEC Bering No. MNB-6
Client Reference WEATHERSPOON PLANT Depth(il.) 14.4-14.9
Projact MNo. Z010-692-01 Sample Neo. MA

Lat ID 2010-89201-03

Yisual Description: TAN 5AMDY SILT (UNDISTUREED)

Efactive Confining Fressura {osi) 274 Stage No. 1
Tas! Mo 3
INITIAL DIMENSIONS VOLUME CHAMGE
Initial 3ample Length {in.) H.80 Velume After Consolidalion {in®3) 36 81
Inftial Sample Diameater [in.} 256G Length Alter Consclidation {in) 578
[nitial Sample Area (in*2) §.41 Area After Consolidation {in*2) 6.364
Initial Sample YVaolume {in*3) 3720
Strain  Deviation AU O, 'G;  EHective Principle A P Q
(%} Stress Siress Ratio
0.02 578 1.62 3206 26.3% 1.220 0,28 2917 2.59
Q.04 770 240 33.30 25.5 1.308 0.32 29.40 340
0.a% a.50 332 3418 24,5 1.390 0.36 20.38 4.80
014 13.56 G6.20 3526 21.7 1.6825 047 28.48 §.78
.28 17.15 12.70 3235 16.2 2128 0.76 2378 8.57
0.47 17.71 15.59 29.73 12.0 2475 0.az 20.87 506
065 17.78 17.81 27.87 10.1 2.762 1.03 18.93 8.ag
1.04 17.79 18.31 26,27 4.6 3071 1.12 17 48 B.59
151 17.82 19.948 2584 7.8 3264 1.15 165,85 4.96
214 1546 20.33 2604 16 3437 114 16.81 49.23
Z2.65 18.85 2023 26,51 TF 3.457 i1 17.09 9.4z
315 19.28 0.3z 2687 76 3543 1.09 17.22 964
347 193 65 2027 27258 7.6 J3.078 1.06 1745 2,83
415 20.46 20.02 28.34 7.4 3505 1.01 18.11 10.23
4849 21,39 18.78 29,52 &A1 26332 0495 16.82 10,70
2.9 Ly 19.35 30.77 8.6 3507 (.80 14.66 1111
68.5% 2321 1926 31.68 a5 Jeg? (.86 2015 11.80
.54 24 22 158,77 33.35 9.1 2653 0.80 2124 12,11
8.33 2514 18,47 34 57 9.4 3.6EE 076 2200 12.57
9.37 26.22 18.00 36.11 0.3 3.649 0.7t 230 13.11
1012 2704 17.57 I7a¥ 103 3817 0.67 23.85 13.52
1055 27 85 17.26 3840 1.6 3618 064 24.56 13.93
11.492 28.61 16.84 3087 11,1 3605 0.60 25.47 14441
13.22 20,95 16.22 41,83 1.7 3564 0,56 26.66 14,97
14,22 MLET 15,78 4299 12.1 2548 0.53 2795 15.44
1580 32.18 15.07 45.01 12.8 3.508 048 2882 16.09
17.07 3307 14.48 4,49 13.4 3464 0.45 29 .86 16.54
18.35 J3.80 1393 ar ¥y 14.0 3420 .42 30,87 16.80
18,66 3452 1333 42,08 146 3,369 0.40 21.83 i7.26
Teslad By TWMS  Date 77152018 Inpul Checked By da#r Date w_zx_ 0
e Eofg

2200 Westinghouse Boulevard « Suite 103 + Ralgigh. MC 27604 « Phone (19 876-0405 » Fax (919) 576-0460 « www geolechnics et



Cirent

Client Reference
Project Mo,

Lab ID

Visual Description:

Boring Ne, Se-2 sB-2
Crapth (ft) 3843 448-54
Sample Mo, NA MNA
Test Mo, T T2
Dreformation Rate {in/min) 0,004 2.004
Back Fressure (psi) A 44
Consolidation Time (days) 1 1
Initial State {w3) 19.9 137
Total Unit Waight (pch 121.3 133.0
Dry Unit Weight {pef) 109.5 116.9
Final Stats [was) 16.6 16.2
Initial State Void Ratioe {.5349 0.442
Vord Ratio at Shear, e 0507 0,368
TestedBy  TMS  Date 762010 Input Checked By A Date =

CONSOLIDATED UNDRAINED TRIAXIAL TEST

WITH PORE PRESSURE READINGS
ASTM D4767-95 / AASHTO T287-94 (SOP-5248)

MACTEC

WEATHERSPOON PLANT

2010-582-01

2010-682-01-04 Specific Gravity {assumed)

TAM SANDY CLAY (UNDISTURBE )]

SAMPLE CONDITION SUMMARY

eotechnics

INTEGRITY IM TESTIMNG

27

SB-2
4.4-4.9
NA

T2
004
40

14.9
132.0
114.9

159
0466
0.437

=& o

page 1 of 1

LTk G752 DATE 12.5-00 ROVISEWIVER kg Crve' 23l PACNECTSD01745 baC TECZY 0 240 200 01 trazum sln] Sk

2200 Weslinghouse Botevard » Suke 103 » Rateigh, NG 27604 » Phone (919) 876-0405 = Fax (9 v} BT6-0MED + www qoolechnics. net



MOHR TOTAL STRENGTH ENVELOPE eote(:hnics

IMTEGRITY I TESTING

Client MACTEC Bonng Mg, SB-2
Client Ref. No. WEATHERSPOOMN PLANMT Deplhift ) 3555
Project no. 2010-692-01 Sample Mo, MA
Lab 1D 2010-892-01-04 Visual Descripticn TAN SANDY CLAY
25 | | T :
! ;
c= 16
i
| ! o= 17.3 i
20 !
i
15 3
:ﬁ
2
=
0 4
5
o . . .
1] ] 10 15 20 25 an 35 40 45 [14]
< (psi}
NOTE: GRAFH NOT TO SCALE
Tested By:  TMS Date: FAS2010 Aporoved By s Date! F—2a —s0

HHIA

2200 Westicghouse Boulavard = Suite 103 = Raleigh, NG 27604 = Phone {919) Br6-0405 + Fax (519 BFG-0460 = vavw, gaolechnis s.nat



Clignnt

Chenl Reference
Frojecl Mo

Lab 1D

Visual Desseription:

eotechnics

CONSOLIDATED UNDRAINED TRIAXIAL TEST
#ITH PORE PRESSURE READINGS
ASTM DATE7-95 ! AASHTD T207-04 rS0P-522)

MACTEC Bonng Me. 5B-2
WEATHERSPOOM PLANT Dwpthin.} 3.3-55
2010-682-01 Sample Ma. MA

2010-t592-01-0149
TAN BANDY CLAY (UNDISTURBE oy

INTEGRITY IN TESTING

45

35 - . -

e
]
|
1

Dovialar Stresg (pai)
()
[wr]

15

10 [P

q 5 in 1% 20 i
Straln (4]
—t—Tect b, 1 —&—Tes! Mo. 7 —r— Tzt Mo, 3
Tesled By TMS  Date FAS20T0 Approved By sgor Date 2_ 2-f =i
page £ of &

22040 Wesiinghouge Bovlovard « Suite 103 « Rafeigh, NG 27604 = Phone (919) 876-0405 +

Fax (9193 876-0460 « wuew g eotachinics. nel



eotechnics

INTEGRITY IW TEATING

CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS
ASTM D47T67-35/ AASHTO T257-94 {SOP-528)

Clignt MACTEC Baring Mo, s8-2
Clienl Reference WEATHERSPOOM PLANT Cepth(ft) 35545
Project Ma. 2010-892-01 Sample Mo, MA
Lab I 2010-592-01-04

Consolidated Undrained Triaxial Test with Pore Pressure

4f)
SIMN B — TAM o
[ =
E COS
an
25
a
T
233
d -#__,-I
15 : =
w0t 2
5 ' -
a = .
0 0 24 | 4q ] 0
F, {p=l}
¥ Max, Effec. Stress Raho Poinls === Failure Ervalope - Test Mg — Test Mo 2 < Test Mo, 3
a = 0.00 € = 0.00
= 30.3 D = 35.68
Tested By TMS  Date 7162010 Approved By gear Date 7 2/ 40

page Tof 8 12C8 T S2F LATF B-105-57 REYIS.OM - )
2200 Weslinghouss Boulevard « Suite 103 « Baleigh, NG 27604 « Phons (9197 378-0405 = Fax (219} 87604080 « wanw geolac|inics.net



CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE FRESSURE READINGS
ASTM DATA7-95 f AASHTQ T297-94 (50P-528)

Clignt MACTEC Boring Mo.
Client Reference WEATHERSPQOON PLANT Crepth(fi.}
Project No. 2010-£92-01 Sample No.
Lab 1D 2010-682-01-04

Wisual Descrption:

TAN SANDY CLAY (UNDISTURBED

5B-2
3.5-4.3
MNA

eotechnics

INTEGRITY M TESTING

Stage No. 1 INITIAL SAMPLE DIMENSIONS fin}
Test Mo 1
Length 1 55972  Diameter 1 2853
PRESSURES [psi} Length 2 5877 Diameter 2 2.856
Length 3 2882 Diamater 3 2.860
Cell Pressurs{psi} 459 Avgleng= 5977 Avg. Diam .= 2856
Back Pressure(psi) 40
Ef. Cons. Pressure{psi) 649 VOLUME CHANGE
Pore Pressure Initial Buretie Reading (mf) 24.0
Response {%) ay Final Burette Reading (ml) 14.9
Final Change {ml} 9.1
MAXIMUM OBLIQUITY POINTS
_ Initial Dial Reading (D.R.}, mils 112
P = 9.41 [ R, After Saturation, mits 125
] = 5.4 0.R. After Cansolidation, milg 133
LOAD DEFORMATICN FOHRE PRESSLRE
(LBS) (INCHES} {PSI)
13.5 0,000 40.0
17.5 0.002 40.1
223 0.003 40,3
47 5 0.008 a0.7
60,5 0014 41,9
G66.5 0031 428
G&.9 0.038 420
719 0.049 42.0
ra 0.072 43.0
B3E 0065 43.0
80,1 0149 42 .6
gr3 0161 424
100.1 0,181 42 4
104.8 30200 422
1158.8 0.251 41.7
128.9 0248 41.2
14431 (343 40.6
1515 0.388 431
166.7 0.447 g4
1781 0432 Ja8
1914 0.553 382
2021 0597 378
228 0.Q42 37z
2283 0.702 365
cd41 0776 357
2552 0.837 351
2728 0.827 34.3
JBET 1.004 3318
3051 1108 329
3157 1.183 323
Tested By TM3  Date 762010 Input Checked By A Date - z/-.8

bR house Boulevaly GLEE 700 FRARTEYS!

RIE 27604 « Phone (319) 876 0405 + Fax (D18 B7G-0480 + wwe.joolechnics nat



eotechnics

CONSOLIDATED UNDRAINED TRIAXIAL TEST INFEGRITY IN TESTING

WITH FORE PRESSURE READINGS
ASTM D47ET-O5 / AARHTD T297-04 (SOP-528)

Client MACTEC Boring No. 5B-2
Client Reference WEATHERSPQON PLANT Deplh(ft.} 3.8-4.3
Project No. 201 0-692-01 Sarnple No. MA,
Lab 1Dy 2010-692-01-04

Visual Description: TAN SANDY CLAY (UNDISTURBED)}

Effective Confining Pressure (psi) 6.9 Stage Mo, 1
Tes! Mo 1
IMITIAL DIMEMSIONS VOLUME CHANGE
Initial Sampte Length (in.) 5.85 Volume After Consolidation {in®3) 37.49
Initial Sample Diameter {in ) c.86 Length After Consolidation fin) 5.58
Inttial Sample Area (in*2) 6.41 Area After Consolidation (in2} 6.295
Initial Sample Volume fin®3) 3830
Strain  Dewviation AU I, 0,  Effective Principle A P Q
(%) Stress Stress Ratio
003 0.63 0.1 742 G.5 1.003 018 710 0.3z
005 1.40 0.26 &8.04 6.6 1,210 013 734 0.70
0.09 5.39 0.7z 11.58 &2 1872 014 8.88 2.70
0.24 746 1.94 12,47 5.0 2.506 027 358 3r3
051 837 2.84 12.43 4.1 3.060 0.35 B.25 418
064 873 294 12,69 4.0 3.2066 0.35 8132 437
042 .19 3.4 1305 39 3.3682 0.3d 8.45 460
1.20 10.08 3.04 1394 3.4 3614 .31 a8.90 5.04
1.61 10.98 298 14.91 39 3.799 .28 8,41 545
2.51 11.85 261 16,14 4.3 362 0.23 1022 583
270 1218 282 16.48 4.3 3.845 0.22 10.27 5.08
320 13.30 237 17.84 4.5 3936 0.18 11.18 6.65
3.50 13.00 216 1873 4.7 J.a54 016 11,73 7.00
4.21 15.57 1.66 20181 5.2 3072 .11 13.02 778
5.00 17.42 115 2316 8.7 40132 o.ar 14.45 8.1
575 18.495 (.54 25 8.3 4.026 003 15.73 947
6.52 20.48 0.0% 2729 6.8 4009 .00 17.05 10.24
7.5 22.50 062 3002 ¥h 3.801 -0.03 1877 11.25
a.27 23,69 -1,22 31482 81 3816 -0.05 10.9F 11.485
9.28 25.64 -1.7F 4.3 8.7 3.957 -L.07 21.4% 12.82
10.02 26.95 =241 36.26 93 3806 -0.09 2278 1348
10.77 28.26 -2.81 7 o7 L2 A 3.912 019 23.84 14.13
11.78 3010 -3.48 40,45 104 3.899 312 25.43 15.05
1303 31.85 —-3.26 4202 11,2 3.854 -0.14 27.08 12.83
14.06 3299 -4.95 44 83 11.8 3784 -6.15 258.34 16.49
15.58 75 -5.70 47 35 12.6 3.757 -t 17 25,08 1738
16.86 36.34 -6.35 43,59 13.3 3742 018 31.42 18.17
18.60 3770 -7.14 51.74 14.0 3666 020 32.89 18.85
15465 J&4ar -f.67 53.04 14.8 3640 -21 33.81 19.23
Tasled By TMS  Date 7M18/2010 Input Checked By Date

2208 R HRGRouse Boulevard - Suite 102 - Raleigh, NC 27604 - Phona (918} 676-0405 + Fax {819] 876-0460 = ww.geotertance. nat



CONSOLIDATED UNDRAINED TRIAXIAL TEST eotechnics
WITH PCRE PRESSURE READINGS INTECEIFY IN TESTING

ASTM D4TEZ-95 f AASHTO T297-94 (S0P-328)

Client MACTEC Baring No. sB-2
Client Reference WEATHERSPOON PLAMNT Depth{ft.} 489-54
Praject Na. 2010-632-01 Zampla No, MA
Lab ID 2010-6%2.01-04

Visual Qescriplion: TAM SANDY CLAY {UNDISTURBED)

Stage Mo, 1 INITTAL SAMPLE DIMENSIONS fin)
Tast Mo
Length 1 5277 Diameter 1 2.8468
PRESSURES (psi} Length 2 6278 Diameler 2 2.8588
Length 3 6238 Diameter 3 2851
Call Prassure|psi)y 54 Avaleng= 6265 Avg Diams 2.858
Back Prezsurefpsi 40
Eff. Cons. Pressure(p: 14.0 YOLUME CHANGE _
Pare Pressure Initial Buretie Reading [ml} 297
Response (%) o7 Final Burelte Reading {ml) 0.0
Final Change [mi} 297
MAXIMUM CBLIGQUITY POINTS
. Initral Dial Reading (D.R.}, nils 127
P = 13.44 D.R. After Saturation, mils 140
] = 785 D.R. After Consolidation, mils 135
LOAD DEFORMATION PCRE PRESSURE
{LBS) (INCHES) (PSI)
14.2 0.000 40.0
43.4 0001 41.6
559 0.003 42,4
714 0.007 44 1
770 0012 45 6
84.6 0.028 47.5
85,9 0.035 479
494 Q.046 483
44.0 0O6a 487
av.8 {083 48.9
103.4 Q.12 489
107.9 0153 488
1122 (.168 487
114,58 0205 48.6
1830 1.4E7 461
183.0 1467 4619
Tested By TMS  Dale THEZ010 Inpul Checked By e Date 7. 2/ s
.I:}a',"_TE 5 ﬂf [ DN G522 DATE & 25008 REWISHIN 1

2200 Weslinghouse Boulavard « Suite 103 = Raleigh, NC 27604 » Phone {919 876-0405 » Fax (919} 876-0480 « www geotechnics. et



CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS
ASTM D4 76795 1 AASHTO T297.04 (SOP-523)

eotechnics

INTEGRITY 1N TESTING

Client MACTEC Baring Mo, SB-2
Client Reforence WEATHERSPOON PLANT Depth{it.} 4454
Project No. 2010-5622-01 Sample Mg, NA
Lab 1D 2010-52201-04
Visual Descriplion; TAN SANDY CLAY {UNDISTURBED)
Efective Confinimg Prassure [psi 14.0 Stage No.
Tesl Mo 2

INITIAL DIMENSIONS

VYOLUME CHANGE

Initial Sampfe Length {in.} B.26 Volume After Caonsclidation {in*3} Jg.14
Initial Sample Diameter (in.} 2.56 Langth Afler Consalidation {ing 6.24
itial Sample Area {in"2} .42 Area Alter Cansolidation (in*2) 6115
Initizl Sample Valume {in®3) 4020
Strain  Deviation A U T, G;  Effeclive Principle A P Q
(%) Stress Stress Ratio
0.02 4.79 1.58 17.21 12.4 1,385 034 14.8¢ 2.39
0.04 6.81 2.37 18 44 11.6 1.586 026 1503 341
o1 9,23 4.06 i1 9.9 1.033 .45 14 558 464
019 124 397 18.67 84 22156 0468 13.55 512
044 11.45 ¥.48 17.97 6.5 2,756 067 1225 872
LS 11.82 7480 17.93 6.1 2.333 0.69 12.02 a9
a.73 1218 8.30 17.90 5.7 2.134 Q.70 11.80 6. 10
1.10 12.94 g8.72 1817 5.3 3.4473 070 11.73 645
1,43 13,46 885 18.61 o 3615 D68 11.88 673
2.06 14,25 4.85 10.43 a1 3.77h 0.64 12.29 ¥.14
253 1484 a.rs 20.15 5.2 3862 0.81 12.69 747
3401 15.55 565 20,82 3.3 3.907 Q.57 13.12 TIT
3.24 15,91 556 21.35 5.4 3.921 0.55 1.3.40 F.05
2352 2111 6.08 2904 7.9 3664 0.30 18.48 10,36
23.52 2111 6.04 294 7o 1664 Q.30 12.48 10.56

Tested By TMS  Date

TGS Input Checked By ager

Oate  7- 2542

page & of &
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eotechnics

INTEGRITY [N TESTING
CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS
ASTM DA7G7-95/ AASHTOD T297.04 [SOP-328)

Client MACTEC Boring Na. SB-2
Client Reference WEATHERSFOON FLANT Crepthift. ) 4.4-4.9
Froject Mo, 201089201 sample Mo, MNA
Lab ID 2070-6924)1-04

Visual Description: TAN SANDY CLAY {UNDISTURBED)

Stane Mo, 1 INITIAL SAMPLE DIMENSIONS {in)
Test Mo &
Length 1 6045 Digmeter 1 288k
PRESSURES {psi) Length 2 6.017 Diameter 2 2.862
Length 3 6030 Diameter 3 2.844
Cell Pressure(psi) 60.9 Awvglena.=  5.31  Avg. Diam.= 2.855%
EBack Pressure{psi) 40.0
Eff. Cons. Pressura(pe 20.9 VOLUME CHAMGE
Pore Pressure Initial Burelte Reading (ml} 24.0
Response (%) a7 Final Buratle Reading {ml) 129
Final Change {ml} 11.1
MAXIMUM OBLIQUITY POINTS
_ Initiai Dial Reading (D.R.}, mils 125
F = 18,72 D .R. After Saturation, mils 130
a = 11.05 L R. After Consolidation, riis 142
LOAD DEFORMATION PORE PRESSURE
{LBS) {(INCHES) (PSl)
2.6 0000 40.0
11,9 001 400
358 0.003 40.8
636 0.005 422
8383 0.010 a4 6
112.8 0.021 48.5
121.7 0.03% 0.3
127.0 0.046 52.0
132.8 067 524
1371 0.091 53.2
1438 0127 £3.4
148 4 0157 £3.7
133.0 G187 3.2
135.5 0.205 a3
1621 0246 520
168.3 0292 527
1738 0.338 82.5
173.2 0,333 g2.2
1864 .441 £2.0
1908 {485 51.8
14973 0.547 518
2020 0,592 at.d
206 2 D636 51.2
2118 0.695 (.89
2193 0.¥71 50,6
2043 0830 50.4
2324 0.918 501
2378 0.085 49,8
248 5 1.120 493
2543 1.204 43,0
TesledBy TMS  Date 7162010 Input Checked By g Date =.z/-.5

paga Tof 8 [XSM. B 1578 DATE Bt HEVIRIDY 3
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eotechnics

INTEGRITY itd TESTING
CONSOLIDATED UNDRAINED TRIAXIAL TEST

WITH PORE PRESSURE READINGS
ASTM D4767-95 / AASHTO T297-34 [SOP-528)

Client MACTEC Boring Mo. SE-2
Client Refarence WEATHERSPOON PLANT Depth(ft.] 4449
Project Mo, 2010-692-01 Sample Mo, A,
Lab D 20108520104

Visual Drescription: TAN SANDY CLAY (LUNDISTURBED)

Effective Confinmg Pressure [ps)) 209 Stage Ne. 1
Test No 3
INITIAL DIMENSIONS YOLUME CHAMGE
Initizl Sample Length {in.) 6.03 Volume After Consolidatian fin*3) 3783
Initial Sample Diameter fin. } 236 Length After Consolidation {in) 6.01
Iniial Sample Area (in"2) 6.40 Area After Consolidatian (in*2) 6.281
Initkal Sample Volume {in"3} 3881
Strain  Deviation AU O ‘T:  Effective Principle A, F Q
{%5) Stress Siress Ratic
0.01 0.33 0 21.27 200 1.ma 002 21.08 19
0.04 417 0.80 2427 201 1.208 0.20 2213 2.08
008 8.58 2.24 27.24 187 1.4E0 0.27 22495 4.29
416 12.50 4.64 2876 16.3 1.768 0.38 27251 6.25
0.35 16.36 a.s4 28.42 121 2.356 .56 20,24 3.18
0.54 i7.72 10688 27.74 10.0 2.768 083 18.88 806
¢.7g 18.52 12.02 27 .40 g4 3087 067 13.14 9.28
1.11 19.37 12.01 2337 8.0 3.424 .69 17.68 bG8
1.52 1997 1324 27 B2 v.r 3.607 0.68 1764 9.98
2.1 20.88 13,37 2842 7.5 3774 {166 17.97 10.44
262 21.49 13.24 29.15 T.7 1.806 .64 1844 10.75
311 22140 13123 2977 7T 3.881 0.BZ 18.72 1145
3.40 22.41 13.11 3029 .8 3878 0.6l 18,99 11,21
4.09 23.26 12.9% 3.2 8.5 3924 0.57 19.58 11.683
4 Ef 24.01 12,75 3218 8.z 3.945 0.55 215 1200
.62 24.64 12.50 33.0d a4 3.933 0.52 2072 1222
6.36 2524 12,34 33.81 8.6 3.047 0.50 2118 1262
7.34 26.058 12.00 335 8.9 3.928 0.47 21.93 13.03
a.07 26,48 11.82 35.54 &1 393 046 2231 1323
910 2713 11,59 3544 813 3913 0,44 2Z .88 13.56
8.85 27.58 11.37 370 9.5 3.855 0.43 2332 13.79
10.58 27.95 11.23 37 62 ar 3842 .41 2384 13.97
11.56 25.43 10.92 38,41 0.4 3.845 Q.40 24 .2 14.21
12.82 2907 10.E4 39,32 10,3 1.834 0.38 24749 14.53
13.81 29,42 10.41 359491 10.5 3808 .35 2520 14.71
15.28 2000 10,03 40,82 108 3.772 0,35 2582 1500
16.54 3027 9.8 41.37 T1.1 3.727 0.33 2824 1514
18.77 H.es 927 42.40 11.% 3.652 .31 2706 15.43
20.02 3t 4.02 4298 11.8 3.620 .30 743 15.65
Testad By TME Date TG00 Input Checked By Lz Dale = 35
page Bof 8

2200 Wastinghouse Boulavard = Suite 103 = Raleigh, NG 27604 » Phone (H1D) B76-0405 « Fax [918) 876-0460 » ww geolechnics.act



Particle Size Distribution Report

Specific Graviny is assuomed
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0 1 VK] .00
GRAIMN SEZE - mrr
oo a3t - % Gravel . Send o __ | WFnes .
CORMBE Fine | Coargse Medlum Fine Clay
a0 .0 .0} 1.4 14 ! 154 13,3
SIEVE PERCENT SPEC." PASST Material Description
SIZE FIMER PERCENT (X=NO) Yellowish Brown Sily SAND with roors
] 1D
#10 100D
#20 096 -
#0 | 066 ble I3 &Eltl_z;r,bﬁ;g Lirnits -
#60 24.3 = 12 = = -
#10H) 4y Coefficients
#l40 229 Dgg= 0.2526 Dao= 0.1247 Dgg= 0.1775
s200 | 212 Dag= (1347 Dig= CnOME Dig=
Cru= CGz
Classification
USCS=  5M AASHTO=  A-2-4(0}
Remarks

L3 " n
Mo specification provided)

Sample Humber: 1Ji3-|

Source of Sample: Boning NB-3

Depth; 2-10

Bate; 713410

MACTEC Engineering and Consulting, Ine. | Client: Frogress Energy

Raleigh, North Carolina

| Project:  Wembherspoan Plant ke Siody

_Project No: 646410011101

Fitjire

Tested By: TS

Checked By: iAl




Particle Size Distribution Report
s $5 358 s« 2 583 g8 E:f§8
100 -
gl:' . - - —_ f— _ -
o= - S omm e e s ame o= -
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19 - - i SRCTEE T
¢ 10 . i a4 a.m 0.001
GHRAIMN SIZE - mm.
a pqn o . o eGravel [ R | _ % Fines e
ot i Coarse Fine " Goarge Bladium Fire Silt Clay
0.0 | 0.4 0.0 Y 16 679 12.4 17.1
SIEVE PERCENT | SPEC” PASS? Material Descriptian
EZE FIMEA PERCENT {X=ND] Yellowish Brown Silty Clayeyw SAMD
#10 [0 |
#2() 99.7 .
4 e F—
#E g; 0 Atterberg Limits
#100 219 PL=14 LL= 20 Pl= &
#140 3.3 Coeficients
w200 133 Das= 22426 Dgn= C.1821 Dgp= ©.1627
Dap= 00873 Oyg= Dya=
| = Ce=
i Classilication
USCS5= 3C-5M SASHTO= A-2-4(0}
) I Remarks
| Specific Gravity is assimed
i [ = Het Determined .
i l i
T e specificmign provided)
Source af Sample: Boring NB-4 Depth: 210
Sample Mumber: UD-] Date: 7/22/10
; — : — _ __
| MACTEC Enygineering and Consulting, Inc. | Glient:  Progress Enerey
i || Project: Weaatherspoon Plant Dike Stady
i Raleigh, North Carglina Project No: 61641001 11.01 Figure

Tested By: CE

~__ Checked By: tAM




Particle Size Distribution Report

100 - T g T
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go| -
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dol--- 1

FERCEMT FIMER
t

-y

20—

iD __._' e

s
]
GHAIN SIZE - mm.
. mGravel S ...  wSand o 7% Fines ) - o
"o +3 Coarse L Firme C Loarga Medlum i Fin= o il Clay
ot | 0.0} oo | oD 1.7 ! 67,7 12 204

SIEVE FERGENT SPEC.” PASS? Material Description

SIZE FINER PERCENT {A=HO} Yellawish Mrown Silty Clayey SAND

#10 1320

#20 6.7

A0 893 -

#60 74 . FlL= 14 Aﬁ.e—rbirﬂ imits Fl= 6

¥lo0 aw - -

#1140 23 i Coeflicients

#200 216 Dgg= (L3212 Dgn= 0.2044 Dgp= 0.1B1

j [j3~|:|= 01340 D15= D-lD:
i Cu= Ce=
Elassificeatlon
USCE= 5C-5M AASHTO=  A-2-3(0n
Hemarks
Specific Gravily 15 asseme(l
T oo speeifigation provided)
Source of Sample: Boring NB.6 Depth: [3-15

Sample Humber: U12-] Date: 7/13/10

MACTEC Engineering and Censulting, Inc. | Client:  Progress Energy
Project: Weatherspoon Phint Dike Study

Raleigh, North Carolina | Project No: 646410011101 Figure

Tested By: CS Checked By: 1AM




Particle Size Distribution Report

£ c & = & a = = 3 =
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L .
i
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vl 0 . - ___- :'
g - -- - - - SRR Smmn
al . j
10 1 o1 [NB f4.00
GRAIN SIZE - mm.
of .. TGravel % Sand ... ¥ Fines e
3 Coarsa Firs i Coarea Macium Fine &ilL Clay
0 .0 2.0 L 04 40.2 330 a7 143
SIEVE PERCENT | SPEC. PASS? Material Deseription
SIZE FINER , PERCENT {X=NOY ¥ellgwish Brown Clayey 3AND
#4 | 000
#10 E R
Y
#.‘C' %4'7 Atterberg Limits
) 594 Pl= 12 L= 24 Pl= 12
£0f) 435 - '
it lm{; 33.0 Cuaefficients
#14 3.6 Dgs= 0.8500 Dgg= 04317 Dgg= 0.3166
£200 233 D33= 01202 D-g= Dig=
| Cr= Co=
Classiflcalion
USCS= SC AASHTO=  A-2460)
|
) Hemarks
Soecific Gravity is assummed
| MO = Mo Determined
| L |

" ina recification provided)

Source of Sample: Boning 5B-2
Sample Number: LD-|

Depth: 3.5-3.%

Date: 71310

| Raleigh, North Carolina

' MACTEC Engineering and Consulting, Inc, .F'iﬂﬁt: Propress Energy
Weathzrspoon Placs Dike Study

‘_ Project:

_J| Project Ne: _ 646410011101

[r—

Figure

Tested By: C5__

Checked By: |45




LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)

&0 s
e . | /
Dashed line indicates the approximate /
upper limit boundary for natural soils / >
s ! 0
so— - o
s OQ\
-
s
s /
a |
40— = / |
s
L
| .
=
P / ‘
5 n—— ¥ . |
b
7
=X
|
o
|
20—
4
s
s
s
;
s
10 / 4
e
— = ‘/| 7 /f 7
1
s S MH or OH
| | |
a | ; i | ;
I 10 20 30 A B Bl 70 BO a0 100 0
LIQUID LT
MATERIAL DESCRIPTION LL . PFL . Pt Y0 | %200 | USCS
L Brown Fine SAMD (visweab |4 . MNP NP ND MWD SP fvisual)
i
: ]
i !
—f = ! 1 | - N
|
Froject No. ad468|00111.03 Cliant: Feogress Enerav Remarks:
: : ® M1 = Mo Determinad
Project: Weathorspoan Plant Toike Study
) FAGIEpUSn TR LIRS S o Doisture Conlents & Atecburg
. 1 Limis Cnly
* Sample Source: Boring NB-) Depth; 8.5.10.0 Sample Mo, Jar 5 !
MACTEC Engineering and Consulting, Ing.
!
' Raleigh, North Carolina o : Figure

Tested By: C5




LIGUID AMD PLASTIC LIMIT TEST DATA A26e2010

Elient: Progress Energy
Project: Weathersgoon Plant Dike Stody
Project Mumber: 4e8100111.03

Location: Boring MB-1 L
Oepth: 8.5-10.0" Sample Number: Jar 3

Matarial Descripllon: Brown Fine SAMND (visual)

Yo A0 M S 200 ND USCS: 3P (visual) AASHTO: ND

Tested by: 5

Testing Remarks: N = Mot Determined

Moisture Contents & Aterburg Limits Ooly
’ : ’ Eiquid Limit Rata -

Run No. 1 =2 2 1 T 5 )

Wet+Tare 687
Dry+Tare 25 3]
_ Tare 1549
# Blows, 10 i
Maigiura 155 '

- - _ oot __!__ R ' Liqu[d Limit= 14
R R N e P Plastic Limit=__ NP
12 Plasticity Index= _ NP
21 A AN AN A Natural Moisture= _ 18.8

Moislur
1
=]
\

Blows

Run Mo, 1 2 ! 3 |
Wel+Tare !
Dry+Tare !
Tare ; I
Maoigtira ' i

fren s e, ateral Moistiee Data- T

Wet+Tare ~ _Pry+Tara Tare _. Moisturn
2901 9114 1 4944 B2

MACTEC Engineering and Consulting, Inc.
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Particle Size Distribution Report ASTM D 6913-04e1
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GEAIN BIZE - mm.

i , BeGraved 0 %Samd % Fines o
1 [ _ Coarge Fina . Coarse Medium Fine Silt _ Clay
=2 - ) _

Ol ] _ e
SOIL DATA
i
S‘fl'l.n'IElDLJ' SQURCE SA&‘SLE | Dﬁ:‘:‘H ' Material Deseriptian uscs
9 BonngNB-3|  Jaws BS-100° Yellowish Brown Clayey SAND (visual) $C (visual)
(] Borne NB-3 Jar 9 1 28.53-30.0" Tan 1o Whira Fine 54D (visual) AP {visual)
]

MACTEC Engineering and Consulting, Inc. | Client: Progress Energy
| | Projeet: Weatherspeon Plant Dike Study
: _ Raleigh, North Carolina | Project No.: 546810011103 _ Figure

Tested By: C5




LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)

=)

& Sample Source: Boring INB-3

‘Project: Weatherspuon Plant Dhike Stody

Depth: 8.3-10.07

Sample No.: Jar 3

MACTEC Engineering and Consulting, Inc.

Raleigh, Harth Carclina

.
. . - . .
Dashed line indicates the approximate p ]
upper limit boundary for natural soils il 53
4 Q
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LIQUID LAIT
MATERIAL DESCRIPTION WL | PL [ Pl %e#40 %e#200 |  USGCS
. Yaliowish Brown Clayey SAND (visual) 24 2 |2 32 ' SC {visuai}
_ o | .
— !
]
Project No. 6268100111.03 Glient: Progress Energy IRemarks:

® 5D = Mot Determined

Figurs

Tested By: CS




Particle Size Distribution Report ASTM D 6913-04e1
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1d 1 o 0.1 0L
GRAIM SIZE - mim.
|| . ®Gravel . WSand . % Fines e
Coarse Fine ; Coarse Madium Fine i _ . =i Clay
ohy 00 00 0o 383 5.4 . 33
Bl - i 39
& 19.3
[ SOIL DATA
SYMBOL| SOURCE | EA&ELE DTTI:‘]I:H mWaterial Descriptien UsCs
o Borng NB- . lar 3 15.50" Lighe Ciray & Brown Fine SAND (visual) 5P
o Bodng NE-4 Tar 7 135200 » Brown Fine oo bedium SAMD (visusl) SF (visuah
r
a Boring NB-4 lar v 8.5 -5 fd Gruyish Brown Clayey Fine to Medium SAND (visual) 5C fvisual)
i
|
MACTEC Engineering and Ceasulting, Inc. Client: Progress Bnergy
. Project: Woatherspoon Plant Dike Study
: Raleigh, North Caroling | Project Mo 646810001103 Figure

Tested By: G5




LIGUID AND PLASTIC LIMIT TEST DATA

Client; Progress Brergy
Project: Weaiherspoon Plam Dike Siudy
Frojact Number: G463100111.03
Lacatlon: Boring iB-4
Depth: 18.3-200
Materia) Deseription: Brown Fine to Medium SAND (visual}
i 200; 3.0 WSES: 5P (visualy
Tested by: C5
Testing Remarks: ND = Not Derermined
Muoislore Contents & Wash 200

Sample Mumber: Jar 7

AASHTO: NI

i
T

Muisiure
E-2
o

Blows

Liquid Limil= .

Plastic Limil=
Plaslicity Indes=
Matural Moisture=

Baai2010

_ A

Wet+Tare | _ Dry+Tare Tare . Moislure  _
21592 ' 1645 | 10.3% 409

MAGCTEC Engineering and Consulting, inc.
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Particle Size Distribution Report ASTM D 6913-04e1
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SOIL DATA

SYMBEOL] SOURCE

SAMFLE
N,

DEPTH
i)

Marerial Description

UsCs

o Eoring NB-3

Jar &

23.5-25.0"

Crange Brown Clayey SAND (3C)

5C

MACTEC Enginee

Raleigh, Morlh Carolina

ring and Consulting, Inc. | Clignt: Progress Energy

i Project: Weatherspoon Plant Dike Study

| Project No.: 646810011103

Fiaure

Tested By: C5




LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)
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Dashed line indicates the approximate /i L
upper limit boundary for natural soils | 2
&
1 /1 O
7 Q‘D i
E 1
4 < /
A
e
B
) /
a0 — £
L /
s I
x s
u !
=
=
G 30— :7" i |
= !
L=
=y
20— !
’
H .~
e
;
s
/
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a 16 20 3D T 500 &0 70 a0 Ty 100 110
LIGLAD LIMIT
i MATERIAL DESCRIPTION 1L PL_ | _PI %cHd) | %hed200 | USCS
. Cirange Brown Clayey SANIY (50C) | 23 ! 13 | b 377 SC
| | L
|
. |
‘Praject No. 84881001 1603 Client: Progress Energy Remarks:

® Sample Source: Boring NB-3

'Project: Weatherspoon Plant Dike Stedy

Depth: 23.5-230°

Sample Mo.: lar 8

# [ = Mot Delermined

MACTEC Engineering and Consulting, Inc.

_Raleigh, Nerth Caralina

Figure

Tested By:

C3




Particle Size Distribution Report

ASTM D 6913-04e1
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GRAI SIZE - mm.
. e Cravel .. YeSamd . * Fines _.
Caarge _Fine Coarge Medium__ Fine . Silt Clay |
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. |
S0IL DATA
symsoL: soumce | SARPLE | BROH Material Descrigtion uses
o Boring NB-7 Jar 3 35500 Brown Stlry SANDE {visual} SM
MACTEC Engineering and Gonsulting, Inc. !— Client: Progress Energy
i Project:  Weatherspoon Plamt Dike Study
. Ralsigh, North Carolina | Project No._ 64881001 11463 _ Figure

Tegted By:

CS




Client: Progress Enerzy

Project: Weatherspoon Plant Dike Siody
Project Mumber: 6468 1001 [ 1,03

Location: Boting WB-7
Depth: 3.5-5.0"

LiQuiD AND PLAST!IC LIMIT TEST DATA &/26/2010

Sample Hurmber: Jar 3

Material Description: Brown Silty SAND (visual)

Y ftdl: 92,9
Tegted by: C5

Toa20U: 17.4 USCE: 5M AASHTO: N

Testing Remarks: Moisture Contents # Wash 200 W/ Sicve

an

b ==l Liquid Limit= __ _.

S

Plastic Limit=

32 I

Plasticity indax=
Hatural Moisture= _ T.8

i)

T —

="

[ SRR

. Matural Maistura Data

Blows

Wet+Tare Dyt Tare

Tare Maisiura

18349 172.44

3009 ] 7.8

MACTEC Engineering and Consulting, Inc.




Particle Size Distribution Report ASTM D 6913-04e1
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GRAIN SIZE - mm.
...... YaGravel | % Sand e . _*Finas
Coarsc | Fine Coarse Medium Fina Silt _ Clay
200 00 00 0.1 16.4 AN 20.4
; - - -
SOIL DATA
SYMBOL| SOURCE Shr:"[fLE DIEE‘;H | Material Descriplion usCs
o Boring [B-§ ! Tar d f.0-7.5" Brown & Gray Clayey SAND (visual} SC [visual)

Ralaigh, Narth Gan:c:-lina

i MACTEC Engineering and Cohsulting, Inc.

Client: Progress EnErg:.r
Project: Weatherspoon Plane Dike Swody

| Project Na.:  £485 10061 103

] __Figure

Tested By: C&




LIQUID AND PLASTIC LIMIT TEST DATA

Client: Progress RBnergy

Project: Weatherspoon Plant Dike Study

Frojaci Number: 5468 100111.03

Laealion: Bonng MB-8

Depth: 6.0-7.5"

Material Description: Brown & Gray Clayesy SAND (visual)
A0 £3.5 S0 204

Tested by: C5

Testing Remarks: Moisre Contents & YWash 200 Wisieve

Sample Humber: Jar £

USCS: 5C (visual)

ol .

n—

2

3 . : ' :;:!

k| 1

M uistu
=
|
[

Flows,

Maturzal Moisture Data

Dry+Tare !
09.50 |

Wet+Tare
L¥G. 33 l

Tare Maisture
545 139

MACTEC Engineering and Consulting, Inc.

Bf262010

AARSHTO: ND

Liguid Limik=
Plastic Limil=
Plasticity lndex=
Hatural Maisture= __13.9




Particle Size Distribution Report ASTM D 6913-04e1
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a1 0001
GRAIMN SIFE - mm.
L. TeGravel | %Sand __ % Fines .
Goarse Flne | Goarse; Medium Fine St Clay
clpd 0.0 00 00 ' 93 83.3 274
SOIL DATA
SYMBOL| SOURCE Snr::ﬂgLE DI[E;:IH Matarial Descriglion UsCcs
8] Boring 58-1 Jarl 3550 Gray & Tan Clavey SAMND {visual) 'sC (wisual)
i
[
I - -

- —= = i T4 . el
MACTEC Engineering and Consulting, Inc. /| lient: Progress Energy

Ralaigh, North Carolina

Projest: Weathersponn Flant Dike Stody

| Project No.: $463100111.03

Figqure




LIQUID AND PLASTIC LIMIT TEST DATA

Cltent: Progeess BEnergy

Froject: Weatherspoan Flant Dike Stody
Projest Numbsar: 5368 (0011103
Location: Boring SB-1

Depth: 3.5-5.0" Sample Mumber: Jar 3
Material Description: Gray & [an Claycy SAND (visual)
Seital:; 00T S H200: 7T 4 USCSE: 5C (visual)

Tesled by: T8
Testing Remarks: Moisiure Contents & Wash 200 W/Sieve

81s) .

T
368 - ;i[|I

Bwislure
2=}
=

Blomws

8/26/2010

Ligyuid Lim b=

Plastic Limit=

Plaslicity Index=
Natural Moisture= _ 1.7

Matural Moisture Datz

WeteTare [ Dry+Tare Tarz Moisturs
138.47 12938 | 50.44 173

MACTEC Engineering and Consulting, Inc.




LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)

&0 4
Dashed line indicates the approximate
upper limit houndary for natural soils
5{:| | —
anf—
s
s s
[ r |
= s
. .y
5 w0 ,
-
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20— / |
s
.
&
s
s
|/
t0
o i
— //I A | '
| LA | MH or OH
I
0 - |
7 10 0 an 40 1] ) 70 an 80 100 110
LaSUIn LIMIT
| MATERIAL DESCRIFTION LL pL ‘ Pl | <40 °cit200 USCSs
Gray & Tan Clayey SAND (visual) ' o7 274 5 {visual)
B| EReddish Brown Clavay Fine o Mediom SAND (visual) | in I WL D SC {visual)
'ﬁ:ject No, 46800011103 Client:  Progress Encrzy Remarks:
|Project:  Weatherspoon Plent Dike Study 'E;Ui“”rf Contents & YWash 200 W/
CHEEVE
] W Moisture Contents & Atlechurg
® Source of Sample: Boring SB-1 Depth: 3.3-5.0" Sample Number: lar 3 Limits
B Sample Source: Boring 38-1 Depth: 18.5-20.0¢ Sample Na.: Jar 7

Raleigh, North Caraiina

MACTEC Engineering and Consulting, Inc.

Figure

Tested By: €5




Client: Progress Energy

LIGUID AND PLASTIC LIMIT TEST DATA

Project: Weatherspeon Plant Dike Study

Project Number: 5463 [00111.03
Location: Boring $B-1

Depth: 15.5-2000

Sample Humber: Jar ?

Material Descripfion: Reddish Brown Clayey Fine 10 Medium SAND (visual

%t d; HD
Tested by: O3

So<#200: NI

USCS: 3C (visual)

Testing Remarks; Maislre Contents & Awerburg Limits

Liqui Limit Data

ARSHTO: ND

Af26/2H0

ARun Ho.

3 4

En_:t-i-Tare

26.3%

Dry+Tare

2382

__ Tare )

15.28

_ # Blows

27

_Ml:l'l.sture

3G,

013 o

30001

M.oe

SkCFT

30,05

pELure

L)

0.0

Mu
|

3001 -

Wk — |

2997

05

20.03 i
R

Liquid Limit=
Plastic Limbt=
Plasticity Index=
Natural Maoisture=
Liquidity Indax=

106
032

Plastic Limil Data

" Run Ho. 2 ' 3 ' 4

Wat+Tare 7 44 i i
Dry+Tare 2169

~ Tare 15,57
Maizture [2.3 .

MNatural Moisture Data

_ Wet+Tare

Tare

Moisture

126,34

50.38

L85

MACTEG Enginaering and Consulting, Inc.




LIGUID AND PLASTIC LIMIT TEST DATA B/2E/2010

Clienl: Progruss Encray

Project: Weatherspoon Plant Dike Study
Project Number 846810011 1.03
Lozation: Boring SB-1

Depth: 3.3-37 Sample Humbear: Jar 3
Material Description: [eddish Brown Clayey SAND
S 200: 305 UsCs: 5C AASHTC: ND
Tested by: CS
Liguid Limit Data
"~ Run No. 1 i 2z 3 4 [ 5 [ 6
Wet+Tare 26.25 : 26.54 B
Dry+Tare 2443 24,73 S U

___ Tare 15.61 1568 ;

# Blows 2% 29 ' - _

Moisture | 206 , 17 . Do —
E U I U A I | L i | - 1'—!"—;r'?'! Liguid Limit= 21
S _ N i Plastic Umit= 12
0.5 _ — ! Plasticity Index= ___ 9
.4 I A B B Maiural Mojstures _ 134

B P e : . N R B I Liquidity Index= .2

, 203 - : :

g2 : i —

E —_ —_ == | 1 - —_————

0 R - _i_ ! !
19.9 e — : :
8 ] l g
1.7 | 2
5 6 31 § 910 20 25 30 a0
Elows
' Ptastic Limit Data
Run No.' 1 2 3 | 4
Wet+Tara 2205 22400 '
Dry+Tare 21,32 21.34 -
Tars 1545 ' 15,56
Moisture 124 11.4 ———
Maturzl Moisture Data
WetaTare | DrysTare  Tare Moisturs
L3E.00 125404 248,33 (3.4

MACTEC Engineering and Consulting, Inc.




Particl

e Size Distribution Repo

rt ASTM D 6913-04e1
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13 1 o1 [FE]] SO0
GRAIN SIZE - mm.
. . %Gavel |~ %Sand e _ % Fines L
Coarse | Fine Coarze Medium Fine Sil ' Clay
o 303
X ;
1! — —_ - —

| |

SCIL DATA

STMBOL

SOURCE

SAMPLE
HO.

DEPTH
i#)

Material Dascrigtion

LUSCS

o Borng 5B-3

Jar 3

155"

Reddish Brown Clayey SAND

=0

1
| |
[ maACTEC Engineering and Consulting, Inc. | Clignt: Trogress Encrey
| | Project: Weatherspoun Plant Dike Study
I _Raleigh, North Carolina || Project No.: 6468100111 03 _ Figure

Tested By: C5




Particle Size Distribution Report ASTM D 6913-04e1
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: 1 K . - 1 |
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| i L, | |
2| 5o -
: Lo .
IR I
10 __:._. e o e IR
[ ([ | ! o i )
! | 1 i Py L : i : . \ R
1a 1 0.1 o1 n.co1
GRAIN SIZE - mm.
el . _Hefravel - . ..._%Sand | %Fines .
| Coarse Fine Coarse Medium Fina Silt Clay
20 .0 0 oo 3.2 : B3.T 11.1
: R
S0IL DATA
symeoL| soumce | SAVFLE D'EHH Material Descriplion UsCs
o Boring 58-4 Jar 4 G,0-7.5" Brown and Black Silty Fine SAND (visual) SM
|

- - T N -
| MACTEC Engineering and Consulting, Inc. | Cliant: Progress Enzrgy
| Froject: Wealherspoon Plam Dike Study

Raleigh, North Carolina | Project No.:  6a&81001 11053

Figure

Tested By: CS




L1QUID AND PLASTIC LIMIT TEST DATA 826/2010

Client; Progress Energy

Praject: Weatherspoon Plant Dike Study
Project Humber: 546310011103
Locstion: Boring SB-4

Depth: 5.0-7.5" Sample Humkbker: Jar 4
Material Description: Brown and Black Silty Fine SAND {visual}
Scddl: S6H R Tc#200: 11.1 Uscs: SM
Tested by: C5
40 ! . i T
3 R e e T Liquid Limit= ___ _._
S I R i_'_i__ N Plastic Limit=
32 _ T I i Plasticity Index=
ST ' T ! I 1 Matural Moisture= . 2.0
@ : ' N
- ——— - I . i ------ e e s s -:- mms mm el .= I-
, LR R
g . S S —1—i ol —|
E - ; _ L |
2 S A I REEt P s
16— . e =
—m o — e e -
o '| T
R PR [
: - bo—e N :
q ' I : .
_ S T ; S VI
0 | ; ||
S 5 7 B 910 20 25 0 &
Blows
MNaturat Moflsture Data
_ WetsTare Ory+Tare | Tare Moisture
131,63 | 115.86 42.97 ] 240

MACTEC Engineering and Consuliting, ne.




Particle Size Distribution Report ASTM D 6813-04e1
£ es 2 o 2 g
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Z ' ' . [T I
L . ) ;
B gleim S N —
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wl -— N — R =g —_ Po—— e IR R
‘ ] At
0 : ! Vo ' ! !
10 1 o o Do
GRAIMN SIZE - mm.
| . HeGravel ... %S%and e _% Fines —_—
s Coarse ___ Fine Coarse Medium Fine Silt Clay
RO 00 0.6 0y 42 698 150
1 I - —
S0IL DATA
SYMBOL| SOURGE Sﬂﬂ”gLE Dfm” [ Material Description USCE
0 Boving 3B-3 Jar 3 | 33500 Mixed Brown Clayey SAND {visual) 5C (visual)
1
MACTEC Engineering and Cansulting, Inc. rC1ient: Frogress 1inergy
Project: Weabherspoon Plant DAke Study
— Raleigh, North Carolina _'l Project No.. 6468100111.01 Figure

Tested By: CS




LIQUID AND PLASTIC LIMIT TEST DATA 4262010

Clisnt: Progress Enctoy

Projact: Weatherspoon Flant Dike Study
Froject Mumber: 6468 1001 11.03
Lecation: Boring 5B-5

Depth: 3.5-3.07 Sample Humber: Jar 3
Matarial Deseriptian: Mixed Brown Clayey SAND {visual)
Sl 4.9 #2060 25.0 WSCS: 50 (visual)
Tasted by: C5
I e e e e Liquid Limit= ;
. ! T SN RSN L SN SR Plaslic Limit=
43 — : | : ' B Plastcity Index=
S (O i I N S TR Matural Moisture= 123 _
| o I I D I e
u ' R N L
= ° 1 o
£ 0 : o T
I I s e it AR [
. 1 —
PR _J_L H | - —_— . ; | I-_i_
12p ; e
e et L T E
i N - | 3
! | |
d ! — T
i} 1o o
5 6 7 & 910 W 25 30 4t
Blows
Matural Moisture Data
Wat+Tare -qu-‘i‘;ru i Tare Maoisiure
102.34 96.64 : 50,46 12.3

MACTEC Engineering and Consulting, Inc.




Cliant: Progress Energy
Project: Weatherspoan Flant Dike Stody

Project Rumber:

HA6B 001103

Location: Boring SB-5

Depth: 6.0-7.5"

LIQUID AND PLASTIC LIMIT TEST DATA

Sample Humber: Jar 4

Material Daseription: Olive YWellow Fine Clycy Fine to Medium SAND {visual)

USCS: S5 {visual)

Taesked by C5

AASHTO: NI

Testing Remarks: Maiswre Contents & Aterburg Limits

RunNo.!

Liquid Limft Data

af26f 20140

E.!'ehTar'e

26.36

Dry+Tare
Tare

¥ Blows

2436

15.76

Moisture |

233

M gasiLive

128

2>

el L]
5

W 25 W ®

Liquid Limit= 23

Plastic Limit=___13

Plasticity Index=___11
Nelural Moisture= __ 3.4
Liquidity Index= __ 0.3

Run No. 1 2 3 | 4
Weit+Tare 15,85 18.73
“Dry+Tare L8.07 17.95
Tara .15 i 11.22
_Moisture L1.n 116

Matural Maoisture Data

Wat+Tare

Dr',r-;-Ta re

Tara

. _] Mnistu-re

145,66

, 133.01

s0.64

| 15.4

MACTEC Engineering and Cansulting, Inc.




Particl

e Size Distribution Report ASTM D 6913-04e1
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L
o |
GRAIN SIZE - mm,
v ... PoGravel I % Sand i ¥ Fines A
| Coarse .  Fine | Coarse’  Madium Fine Silt Clay
ohg 00 i o 04 36.3 : 42 291
a | _ o 74
[ 1
] -1 1
| H
S50IL BATA
SYMEOL; SOURCE | “wg - Dfﬂ" Material Descriplion vscs
aQ Boting 38.7 Jar 3 31550 Yelbowish Brovwn Clayey SAND S
m| Boring 5B-7 Jar 9 28.5-300" Light Gray to White Fine SAND {visual) SE (visnal)
1

Raleigh, Norith Carolina

MACTEC Engineerlng and Consulting, Ihs. I Client: Prograss Enargy

‘i Praject: Weatherspoon Plant Dike Study

I| Project No.. 648810011 L1035

Figure

Tested By: CS




LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)

80 |
f |
Dashed line indicates the approximate /:
upper limit boundary for natural soils -
S0F—
;
;
/
s
4} — 4 —
!
= /!
L b
2 ’
- i
= I, R ——
g / !
b S
: . .
S QY |
;
20— b \r& /] !
'_.( i
S
s
¢
s
s | :
10 4
’ .
L _/n_ £ / I
!f FA:
//fl /A /" ML er OL MH or OH
| ]
o ! | ! ! |
0 10 20 30 4Q 50 B 70 BO 30 100 110
LICWD LiaT
MATERIAL DESCRIPTION LL | PL Pl %a#d0 | %<#200 | USCS
—_— T 1
. Yellowish Brown Clayey SAND 30, 1402 63.3 29.1 S0
Project No. 6462i00111.03Client: Progress Energy Remarks:
Project: Weathcrspeon Plant Dike Study
# Sample Source: Boring SB-7 Depth: 3.5-5.0" Bample No.: Jar 3
|
WMACTEC Engineering and Cansulting, Inc,
Raleigh, Morth Carclina _ ! Figure




Particle Size Distribution Report ASTM D 6913-04e1
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ZRAIN SIZE - mm.
S %Gl | % Sand 1. .. _%Fines -
Coarse Fine | Coarse, Madium Fine Silt Clay
o 0.0} 0.0 0 n.2 122 ! 65 o 26.1 .
! |
SOIL DATA
sYMBOL| SOURcE | SAMLE ”'ﬁ:}“ Material Descriptian USCS
@ | Boring SB-8 Jar 3 155 CHive Yellow Clayey SAMD sC
B ]
MACTEC Englheering and Consulting, Inc. | Client: Progress Energy
Projecl: Weatherspoon Plaot Dike Study
i
Raleigh, North Carolina | Project No.: 646810011103, Figure

Tesied By: C5




LIQUID AND PLASTIC LIMIT TEST DATA a/28/2010

Client: Frogress Encrgy

Froject: Weatherspoon Plant Dike Study
Projeci Mumber: &468 10011 1.03
Lacatian: Boring SB-8

Depth: 3.5-50¢ Sample Mumber: Jar 3
Material Description: Olive Yellow Clayzy SAND
il B7.6 #2000 26,1 uscs: 5C AASHTO: A2

Tested by: C5

Liquid Limit Data

RunNe., 1 e ' a 4 | s 6 ]
WetsTare 27.36 [ 95.12 | _ _ _
Dry+Tare | 2517 2337 )
~ Tare 15.54 15.60 _ | —

# Blows' 26 7 -
~Moisture; 7 233 | .

22 B4 ] - . .

— R Liquid Limit= 23
. ; .
- T ) T Plastic Limit= 14
H B .
2,78 ' 1 Plasticity Index=
2172 N ' N I R Malyral Moisture= 15.7
—L T e S Liquidity Index= __ 0.2
2168 = 1 '
E .. e — e ) === - U —— ]
= 1 .
2.6 ; T
= B rT e " I _|_

X — T

e W I Rl AU IR

z82— ' 2 —

22,48 - - Hg—

22 04 U N |_ .. . I et Sl R

5 6 7T 8 %10 o 25 30 dq
Blows
Plastic Limt Data

Run No. 1 [ 2 ] 3 4 j
‘Wei+Tore 2154 23.32
Dry+Tare 20832 2234

Tara |5.37 15.51
Moisture 13.8 4.3 | -
Matural Moisture Data
7 Wet+Tare _Dry+Tare } Tare __Moistura
Q7 .4l oL.08 50.4% | |5.7

MACTEC Engineering and Consulting, Inc.
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GRAIM SIZE - rmm,
[ wGravel__ | _ %Sad | %Fnes e
"y Coame ___ Fine _ Coarse Medium Fina _ Silt Clay
Cloo 00 0.0 02 3 . 540 12.5
E!_ | _ _ | 280
S0IL DATA
SYMBOL| SOURCE | SAn-tE | ”?ﬂ” Material Description uscs
) Boring SB-9 Jar 2 1.3-3.40" Reddish Brown Silty SAND [visual} SM (visual)
a Boring SE-9 Jard 18.3-20.0" Light Brown Clayey Fine SAND 0
l :

Raleigh, Horlh Carolina

MACTEC Engineering and Consulting, Inc. !

Chient: Progress Encrgy
Project: Waatherspoon Plant Dike Study

| Project No.; sasgIGOLILO2

Fi@ﬂ _

Tested By: CB




LiQuUiD AND FLASTIC LIMIT TEST DATA Af2Ef20

Client: Progress Energy

Projact: Weatherspoon Plant Dike Study

Froject Humber: 54635 (0011103

Locatien: Boring SB-9

Depth: 18.5-20.07 Sample Number: Jar 7
Material Description: Lizht Browa Clayey Finc SANT

e 200: 28.0 UsCsE: 5C

Tested by: C3
Liquld Eimit Data.

FunNo. 1 T~ 2 | 3 ! 4 5 | B
WetsTare 370 ' 26 | '
_Dry+Tare 253 % 472 1
Tare! 15.46 _
# Blows 25 | 26 |
Meisture 238 [ Z31

2418 I_ L e .I.. = - —_—— ] :_I__.. _._ _.II_I Liqu]d Limit= Td

Plastic Limit= 12
- T Flasticlty Index= 1=
—_ - [ R I, - em———— I L 2_._. ———— - ND
2406 — - : Matural Malsture

2e 04 H

e - — - - . ——— e RPN, I ——

5 & 1 & 9 19 it 95 an 40

Aun No. 1 2 3 4
Wat+Tare | 23,19 : 2255
DOry+Tare, 22.37 21.78 !
Tara 1551 . 13,64
_Moisture 120 12.5

MAGTEC Engineering and Consulting, Inc.




APPENDIXD 1

Stability Analysis Output Plots — North Dike
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MACTEC Engineering and Consulting, Inc. Seepage and Stability Analysis
September 22, 2010 Progress Energy Weatherspoon Plant
Lumberton, North Carolina
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APPENDIX D 2

Stability Analysis Output Plots — South Dike
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MACTEC Engineering and Consulting, Inc. Seepage and Stability Analysis
September 22, 2010 Progress Energy Weatherspoon Plant
Lumberton, North Carolina
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APPENDIX D3

Stability Analysis of Improvements
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MACTEC Engineering and Consulting, Inc. Seepage and Stability Analysis
September 22, 2010 Progress Energy Weatherspoon Plant
Lumberton, North Carolina
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APPENDIX E

Seismic Site Class Calculations
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AASHTO Earthquake Ground Motion Parameters - Version 2,10
(AASHTO GM.-2.1)
Seismic Design Parameters for
2007 AASHTO Seismic Design Guidelines

Project: Progress Energy Weatherspoon Plant, Lemberion, NC
Date and Tirme: $/28%2010 1:41:55 PM

Conlcrmimous 48 Stakes
2007 AASHTO Bridze Design Goidelines
AASHTO Speetrum for 7% PE in 73 years

Latitude = 34.590822

Longitude = -2 570000

Site Class B

Data are based on a Q.05 deg ond spacing.
Perod Sa

(sec) (g

KN 0085 DPGA - Sie Class B

1.2 0.214 S8z -SieClass B

K1 0.0a7 51 -5ieClass B

Conterminous 48 Srates

2007 AASHTO Bridge Design Guidelines
Spectral Response Accelerations 5Ds and SDL
Latiiude = 34390822

Longiude = -078,370%0)

As = FpeaPGA, 8Ds = Fals, and 5D = Fvi
Site Class C - Fpga= 120, Fa= 120, Fv= 1.70
Dala are based on a 0.05 deg grid spacing.
Period 5a

{sec) 3

0.0 D13 As - SiteClass C

032 0256 S5Ds - Site Class €

1.0 0113 S0 - Sie Class €

Conterminous 48 States

2007 AASHTO Bridze Desizn Guidelines

Spectral Response Aceaeleraripns SDs and 8]
Latitude = 34390822

Longitude = 078 970000

Ax = FpralP(ia, 505 = Ba3s, and 5121 = Fvisl

Site Clasz I3 - Fpga= 1.60, Fa= 1.60, Fv= 2.40
Drara are hased on a 0.05 deg grid spacing.

Period Sa
fEec) (g)
EX)] N.151  As - Site Class D>

N2 0,342 EDs - Siee Class [
1.0 0150 501 - Site Class D



Conterminous 48 States

2007 AASHTO Bridge Design Guidelines
Spectral Response Accelerations SDs and SD1
Latitude = 34.590822

Longitude =-078.970900

As =FpgaPGA, SDs = FaSs, and SD1 = FvS1
Site Class E - Fpga= 2.50, Fa= 2.50, Fv= 3.50
Data are based on a 0.05 deg grid spacing.
Period Sa

(sec) ()

0.0 0236 As -Site ClassE

0.2 0.534 SDs - Site Class E

1.0 0.233 SD1 - Site Class E

Purpose - The ground motion parameters obtained in this analysis are for use with the design procedures
described in AASHTO Guidelines for the Seismic Design of Highway Bridges (2007) The user may
calculate seismic design parameters and response spectra (both for period and displacement), for Site
Class A though E.

Description - This program allows the user to obtain seismic design parameters for sites in the 50 states of
the United States, Puerto Rico and the U.S. Virgin Islands. In most cases the user may perform an
analysis for a site by specifying location by either latitude-longitude (recommended) or zip code.
However, locations in Puerto and the Virgin Islands may only be specified by latitude-longitude.

Ground motion maps are included in PDF format. These maps may be opened using a map viewer
that is part of the software package.

Data - The 2007 AASHTO maps are based on 5% in 50 year probabilistic data from the U.S. Geological
Survey data sets for the following regions: 48 conterminous states (2002), Alaska (2006), Hawaii
(1998), Puerto Rico and the Virgin Islands (2003). These were the most recent data available at the
time of preparation of the AASHTO maps. The AASHTO maps are labelled with a probability of
exceedance of 7% in 75 years which is approximately equal to the 5% in 50 year data.



International Building Code Site Class Caleulation - Maneal Hammer

Project: Weathesspoon Plant
Locstinn:  Lumberten, P

Project Moo &458-10-011 L

Brane; BI2RAIRI0

Inputby:  Shamar Gellamudi

South Dike

Hnring LTS SB-I 5D-1 EB3

Sample: Mepth Ficld Ficld Field

Fronn To 3PT SET SFT
ik | 5 15 o 2%
LA ] 14 M 23
3.5 5 14 3 12
b.5 3 [ [1:3 13
2.3 10 14 13 27
10 13 24 13 2ip
3] Pl & 12 35
20 3 7 M Jia]
25 0 a1 16 S0
a0 13 & d 5
i) 40 g 4 g
Ll 42 15 i} L5
a5 S0 15 L5 L5
50 b 15 L5 15
55 4] 15 L5 L5
il 5% 15 L% L3
65 W L5 L5 L3
T 5 k1K) 50 ot
5 [T4] ) k] 0
i i 50 50 30
45 (] ) k.t 0
P g% 50 i i

Page af

“W-walues bl the birmy ceemination deqth were ssimaled based on genecl peology o the peojeat sile

Nakg 17 14 )

SieCoss| O T E | © |

il Tl W L] Hu
L] >5.00 il falis]
L SR A N =i falh,
iy 120G e 2 50H) x5l 100G
) Sl ki | HED [LATRN] AN L T Em
T. <) | |

Site Cocfficients wnd ad justed maximum considered earthquake spectcal response acceleration parameters

F, = Bire coefficient for CLASS T = 1.k

F. = Site coufticient fac CLASS D =24
Mapped Speciml accelerlions for

S8, = shon perigds = 0214
Mapped Speordd rasponse for 1-sec

& = pericd = [.067

Sy = E.5, = [.342

S = E5 =[161

S = 23S} = 0228

Peak ground accelecation = Epf23 = (L.0%]

{AASHTOMUSGE GM-2.] softwars)
{AASHTOMUSGS GM-2.] saltwary)

(A ASHTOASGE GM-2.]1 saftwars)

(AAIHTOMUSGSE G2, 1 softwara)

[Eqg. 1637 Intcenonivnal building code 2006}
(Eq. & 28 [mecnaticnal butlding code 204k}
(Ex. 18-39 Intecceational butlding code 20465}



International Building Code Site Class Caleulation - Manuwal Hammer

Froject: Weaiherspoon Poant

Location:  Lambeoan, KT

Froject o, A6E-1000LL
Drates A2&:010

Input bx:  Shamt Saliamudi

(}Q'}

orth Dike

Pags f ot 1

Baring Mo. WEH-1 NE-3 KB4 HNB-3 K& MB-T NO-9
Sample Depih Field Ficld Ficld Field Field Field Field
Fram Te SPT SPT sFT 5T SFT SFT SPT
i} 1.5 28 % 14 15 25 i 6
1.5 L 16 3 5 12 20 21 22
i% k] 13 L5 k] 3 14 20 19
5.5 3 17 3 E] 4 12 3 Id
[ L i L= 13 4 F] 203 14
1¢) L3 3 a i) E 3 22 14
15 20 4 H 3 4 B I 55
0 25 ] 1z i 3 q 15 2%
25 a0 i L& 2 3 3 4 L
3 25 16 4 1 14 7 1 )
15 400 17 5 1 | 9 [+ 4
FTH] 45 17 7 L L] ) 1] q
45 50 17 2 5 [§] 9 [+ E]
L) 55 L7 2 1% ) 15 ] [ 3]
55 i) 17 15 19 [ [E 15 S
a0 5] 7 13 19 19 L% 5] 1%
65 i) 17 15 13 iE [E 15 S
0 5 1) i) k1Y) 40 1 50 S
75 an 0 i) 50 5 59 50 50
RO lid] 0 hie] 0 0 i} 0 bl
BS @ 50 50 54 Y B 50 El
W) 35 I} 50 ) 50 & 50 S0

vy L 5 d 10 10 L 12
SiceClss [ E E | E | E E E | E |

Slie i Ve LS T

N 251 hin Wi

I PR ] Piith H

[y LW 3] = =4

s g e 1200 Che M [ Rk

L LiLLi] L] =LK

Site CoeMicienis and adjusted maximum considered earthgquake speciral responss acceleration parameters

E, = Site coeflicient for CLASS E
., = Site coelficiont for CLASS E
Mapped Specteal 2ccelermions for
5, = shom periads
wlapped Spectral response for 1-sec
3 = o il
Bus = Fs,
Fa = F.5:
Sux = L S

Peak ground acceleration

Sanfd. 3

=024

= 0.067
= 1.535
=235
= 0357

= 6143

(AASHTOMSGS GM-2.1 soltware]
(AASHTOMSGS GM-1.1 software)

(AASHTIMUSGS GM-2.]1 software)

[AASHTOUSOS G-2. | saftwars)

(Eq.t6-37 Internatienal bailding code 2006}
{Eq.18-38 lonzroational building code Z006)
{E9.18-39 Imernmional tuilding code 20063
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TEST BORING RECORDS AND LABORATORY TEST RESULTS FROM
LAW ENGINEERING TESTING COMPANY 1978 EXPORATION



Lt

T

| CLASSIFICATION OF BORINGS

EITE: Ash Pond - CPaL Plant EURFACE ELEV.: SHEET 1 1] 3 1
LOCATION: DATE STARTED: 10/10/78
BORING ND: AP - TYPE: T DATE FINISHED: 10/10/78
: g | renerration | = | =
u e £ lc¥

E| s Z CLASSIFICATION “ § ; oRanance | = Hie|  REMARKS
3 : : 2 | 83 | necoveny S 3 §

] ?EE ELouse Brown 517ty Fine SAND

) g T T T s S
s ] Firm Gray Silty Fine SAND ? 3-9-9

; @ ! ho rec.

] :E?E;Loose Tan {layey SiTty Fine
104 334 SAND 4_4 4-4-5

! B = ———— | SM/

) 2 Very Loose Brown Clayey Siity | sc

1 357 Fine SAND
e S e e | ] 2

e B - Jample Not Racovere j2"

] s P (:) Mo Rec.

- — e s e e ——

] Boring Terminated @ 17,0
20
MNOTES; EMGINEER:

Rig Braoke Down At 17.0Q" - Drilling Stopped

WOH = Weight OF Hammer

Law Engineering
FTesting Company

5 GROUND WATER LEVEY AT
COMPLETION OF BORING
SGROUND WATER LEVEL AT
24 HRS. OR LATER

FORM

PECD-109



Vo

CLASSIFICATION OF BORINGS

SITE: psh Pond - CPEL Plant SURFACE ELEY.: SHEET ] aF 1
LOCATION: DATE STARTED: 10/4/78
AARING NO: 4n_, TYFE: ] DATE FINISHED: /6778
S | peweTRATION | = | o
W= *
z 3 § CLASSIFICATION 4 u;.: gﬁ'ﬂgf E '5_: REMARKS
o & o
E 3| g “ | 8% | Recoveny E g§
. 2 Topsoil oL . 4
1 EEN Tan Silty Fine SAND S| 1 1-4-2
o ’ + z | 3-5-6
3 = Gray Silty Fine Sandy CLAY CL
] 3| 22" rec.
] Gray 51Tty Fine SAMND With 4 1-1-1
10- Some Clay 5M
] Gray Silty Fine Sandy CLAY
- And Shells CL
15 5 3-4-2
- a3 @ 24" Rec.
. 3t Gray Silty Fine SAND With S
. &rei Shells 7 12-8-5
20.] S - 8 | 6-7-10
s i Gray Silty Clayey fine To
. 4 Coarse SAND
. b ; SC “17.
25- ‘.-. ."._" - g ‘iE ]2 ]3
] 24" Rec.
I +.+_';':_' Gray 517ty Clayey Fine To va.
. P Hedium SAID [ 18-18-17
3 7 __ A . . LH] 1? 9-713-18
I Boring Terminated © 30.0°
7 *Gray Clayey Coarse SAND And
35- Shells
- **Gray Silty Plastic CLAY
a0 And Some Sand
MNOTES: ENGINEER:
Drilling Stopped At 18.5' On 10/4/78 Due To Pump Law Engineering
Breakdown - Resumed 10/6/78 Testing Company
W GROUND WATER LEVEL AT FORM  PRCO-[09

COMPLETION OF BORING
GROUND WATER LEVEL AT
24 HRS, OR LATER




CLASSIFICATION OF BORINGS

SITE: Ach Pond - CP&L Plant  |SURFACE £Lev.: SHEET 0F
LOCATION: DATE 5TARTED: 10/10/78
BORING ND: fp.3 TYPE: DATE FINISKED:  10/10/78
S | rencTAATION | < | <
w Wz ] |
g ; é CLASSIFICATION 4 £2 o6 % Aieee | 5 E: REMARKS
Bl 5| ¢ $| 3 | WA 1915
1 385 _ v | 4" Casing
| Brown 5ilty Fine SAND SM Installed
¢ ] 3"2-3 Tﬂ‘ 5 DI-
5] 7% é;ﬁgt Gray Silty Clayey Fine |SC [ Z 1 6-8-8
. 3 G| 26" Rec. 25% Hiter
-1 ._ G ] F* D LGSS t
i ray Clayey Silty Fine SAN . 13-4 §.0-12.5*
nd N T T T T T TTTT 5_1 2-WgH
i : <M/ 12"
4 Gray Clayey Silty Fine To 5C
i : Medium SAND And Shells
15_' b 3-3-2
] (7)) Mo Rec.
_ FR38E | , 8 | 14-18-25
20 EytE Gray Silty Fine To Medium !
) TH{ SAND SH
25 § | 14-17-20
4 @ i2" Rec.
- 11 22-25-26
3{]_‘_ 12 18-12-14
| Boring Terminated @ 30.0°
MNOTES: EMGINEER:
WOH = Weight Of Hammer Law Engineering
Testing Company
N GROUND WATER LEVEL AT FORM  pPCO-10%

COMPLETION OF BORIMG
l GROUND WATER LEVEL AT
24 HRS. OR LATER



w..

LA

CLASSIFICATION OF BORINGS

HOH = Weight GOf Hammer

SITE: pch Pond - CP&L Plant [SURFACE ELEV.: SHEET ] aF ]
LOCATION: DATE STAHTED: 10/9/78
BORING NO:  ap-g TYPE: ] DATE FINISHED: 10/9/78
S | reneTRATION | o
3 | 25 ! resisTANCE Z(g¥
E ! = CLASESIFICATION BN W REMARKS
sl @ % ¢ | 2% | Ricowens | 9 1%
H [T] [ = = i L)
\ $3H Brown Silty Fine SAND
i 1 h-5-8
7 T z | 12-18-
5 Washed White Silty Very Fine 12-18-15
| SAND sl B3| no rec. x
1o.] Tan Silty Fine SAND 1| 5-4-4
i Tan Clayey 5ilty Fine SAND
151 5 ] WOH/18"
] SH/ @ No Rec.
B o 8 I SC
Zﬂ: ‘_ Tan Clayey S11ty Fine SAND 7 Hﬂﬁ-l
i And Shells 12
25| Black Layered Seams Of € | 7-9-13
- Micaceoys SILT ML (:) 15" Rec.
. 10 5-10~13
3 _ M| 9-13-17 L
] Boring Terminated @ 30.0
NOTES: EMNGINEER:

Law Engineering
Testing Company

& GROUNO wATER LEVEL AT
COMPLETION ©F B RING
GROUND WATER LEVEL AT
I4 MRS, OR LATER

FORM  PPCDY-L 0%



[N

CLASSIFICATION OF BORINGS

$ITE: Ach Pomd - CPAEL Plant [SURFACEELEY: SHEET ] Of 1
LOCATION: DATESTARTED:  10/g/78
BORINGHO:  pp_g TYPE: ] DATE FINISHED:  10/9/78
S | senETRATION | 3 | 3
w w z Y-
E 5 g CLASSIFICATION 3 ; ; g:ﬁﬂ gEE é E | REMARKS
E d | E g 3'_3: AECOVERY = ;g
| :EEE. Brown 511ty Fine SAND ; 9.2-3 ) .
- e ] v | 4" Casing
) : Installed
5. Z 8-13-17 To 5.0
] Tan $ilty Fine SAND sl 3D Mo Rec.
J .
10 4| 9-12-17
15; Tan 511ty Very Fine SAND ﬁTK 3 2-3-1
i (:) No Rec.
. Black Clayey Silty Fine SAND | S/
20 5C -2 WoH/ 18"
. Gray Silty Fine SAND And £
- (@ | no Rec.
] 0 Light Gray Clayey Silty Fine | SH/
3 R 0 And Shells 50 ]ID__ 2-3-3
: Boring Terminated @ 30.0°
NOTES: EMGINEER!

WOR = Weight OFf Hammer

Law Engineering
Testing Company

W OGROUND WATER LEVEL AT
LOMPLETION OF b RING

BROUND WATER LEVEL AY
24 HRE. OR LATER

FORM  PPCD-103



CLASSIFICATION OF BORINGS

SITE:  A<h Pond - CP&L Plant |SURFACEELEV. SHEET i DF ]
LGCATION: UATE STARTED: 10/3/78
BORING NO:  AP-& TYPE: 1Y OATE FINISHED: 10/3/78
S | pEnETRATION | = | =
w wE T 7
E . 'E." CLASBIFICATION g %; g;s;s;g:c«lﬁe 'é Eg REM ARKS
E d E ﬁ; -m')_- RECOVERY = gu
7
h w | 7 Days
- % Red Fine Sandy CLAY cL @ !
5] ¥
i Red Brown SAND SPA
4 M
]ﬂ—l
: Tan Silty Fine SAND SH <3>
"5 — ——— e
1 Boring Terminated @ 15.0'
_,
.|
d
Law Engineering
Testing Company

1 GROLUNDO WATER LEVEL AT
COMPLETION OF BORNG
GROUND WATER LEVEL AT
24 HRS, OR LATER

FORM  FFCO-I40%



CLASSIFICATION OF BORINGS

SITE:  Ash Pond - CP&L Plant [SURFACE ELEV.. SHEET ] 0F
LOCATION. DATE STARTED: 10/5/78
BORING ND: AP-8 TYPE: [y DATE FINISHED: 5/78
2 | PeMETRATION | =
w Wz Flg#
z s | & CLABSIFICATION 3 %’: g}?f;g:g‘f = E: REMARKS
E 4 g 4 | %3 | mecoveny E ;§
=] 5 Days
Light Gray 5ilty Yery Fine
SAND (Running Sand) SM 1] 2p/o"
_ [ ayse
] Boring Terminated 8 10.D"
NOTES: ENGINEER:

Law Engfneering
Testing Company

& GROUND WATER LEVEL AT
COMPLETION OF BORING
GROUND WATER LEVEL AT
I4 HRS, ORLATER

FORM  feCD-10%




CLASSIFICATION OF BGRINGS

S”TE: Ach Pond -« CPRL Plant |SURFACE ELEV. SHEET oF 1
LOCATION: {TATE STARTED: 10/5/78
BORINGND:  AP-§ TYPE: Iy DATE FINISHED: 10/5/78
C | PENETRATION | = | =

z 3 = CLASSIFICATION 4 %' « gﬂﬂg‘f E ﬁ | REMARKS
£ @ é @ | X2 | AecoveRy d |£&
E w . o = = I o

4 ;?/ ¥ | 5 Days
5; Egééé Light Gray Silty Sandy CLAY Ly 3-5-7F <
Iﬂ: ?%}_ rd 2-3-6

y Gray Clayey SAND And Shells
15_ .*";. :' se 3 2'4' B

] A% Light Gray Silty Clayey SAND

| 4] And Shells With Some Cemented
2 Zat] Sand F | §-4-7
] = — e

i Boring Terminated @ 20.0'

' I O

NOTES: EMGIMEER:

Law Engineering
Testing Company

& GROUNDWATER LEWEL AT FORM  pPPCEL] g
COMFLETION OF BORING
GROUMD WATER LEYEL AT
24 HRS OR LATER




CLASSIFICATION OF BDRINGS

SITE:  Ash Pond -~ CPAL Plant [SURFACE ELEV.

SHEET ] OF 1

LOCATION:

ODATE STARTED: 10/3/78

BORINGND:  AP-10 TYPE: Ty OATE FINISHER: 10/3/78
S | peneTrATION | < | =
oz ®
= 4 CLASSIFICATION % | B % | RESISTANCE E E: REMAAKS
E 3 « | £% | rRecoveRy d|:&
w = = T L]
] Red Clayey Fine SAND & v | 7 Days
OB —————- 5
' & i
- Brown Clayey Fine SAND
104
. ] Gray Clayey Silty Fine SAND SM/
15+ ] (Wet} SC
20 =
] Boring Terminated @ 20.0'
NOTES: ENGINEER:

Law Engineering
Testing Company

Y GROUNDWATER LEVEL AT
CAMPLETION OF BORING
GROLUND WATER LEVEL AT
24 HRS. OR LATER

FORM  PPCEN1ING




CLASSIFICATICN OF BORINGS

S5ITE: psh Pond - CPRL Plant |SURFACE ELEV. SHEET ] OF ]
LOCATION: OATESTARTED: 10/3/78
BORING NO:  AP-13 TYPE: IV DATE FiNISHED:  T0/3/78
o
u wS | PENETRATION | & | o
E . E" CLASSIEICATION i} g : g:i‘ﬁﬂgge a E = REMARKS
g 4 : ; %E RECOVERY ;! ;é
- 3 v | 7 Days
- Tan $ilty Fine SAND With %
7 Some Clay <:>
51 FRRERL o]
| SM
10_] Tan Silty Fine SAND Jar Sample
: Obtained
i 5.0-10.0
15
] Purple Fine Sandy CLAY CL Jar Sample
i Obtained
20 __ 10.0-15.0"
) Boring Terminated & 20.0'
.1
NOTES: EMGINEER:

Law Engineering
Testing Company

N GROUNO WATER LEVEL AT
COMPLETION OF 80RIMG

_¥_ GRQUND WATER LEVEL AT
4 HRS, OR LATER

FORM  PPCO-LOY




et

CLASSIFICATION OF BORINGS

SITE: Ash Pond - CPEL Plant [SUAFACE ELEV.: SHEET 1 OF 1
LOCATION: DATE STARTED:  10/3/78
BURING NO:  AD. 12 TYPE: |y DATE FINISHED:  1(/3/78
' 2 | PENETRATION =
w wz E ¥
E . ; CLASSIFICATION o %; TETANCE 5 E,_. REMARKS
& 3 £ @ | 3 FECOVERY E ;é
) - L
. Red Silty Fine SAND &> 7 Days
5. o
1 Tan $ilty Fine SAND Jar Sample
y Sp {Jbtained
104 5.0-10.0"
i Jar Sampie
1 Obtained
- 10.0-15.0°
15.] 0.0-15.0
: Jar Sample
i {Jbtained
] 15.0-20.0"
20 ———
- Boring Terminated @ 20.0°
NOTES: ENGINEER:

Law Engineering
Testing Company

FORM PPCD-10Y

i GROUND WOHTER LEVEL AT
COMPLETION OF BIPING

Y ORQUNDWATER LEVEL AT
24 HRAS, OF LATER



CLASSIFICATION OF BORINGS

SITE:  Ash Pond - CP&L Plant |SURFACEELEV. SHEET 1 OF i
LOCATION: OATE STARTED: ]{}fﬁ.f?ﬂ
BORINGND: ap_7% TYPE: TV BATE FINISHED:  1p/5 /75
S | eeneraamion | = | =
wZ Z|c®
| E CLASSIFIGATION w | g% | REssTaNCE | = Bo|  memarcs
-8 [ =] w [ o
AR g | dp [necoveny | 9 38
Light Gray Silty SAHD SM <<:>
i 4-2-2 » | 5 Days
=
Yellow And White Silty 3 2-1-3
Clayey SAND
___________ sC
Gray 5ilty Clayey SAND And a >-6-7
Shells
- 5 Fufi-f —
i Boring Terminated @ 20.0'
i—_} -
I -
| MNOTES: EMNGINEER:
Law Engineering
Testing Company
N GROUND WATER LEWEL AT FORM  PPCC-LDB

, COMPLETION QOF BG RING
| GROLUND WATER LEVEL AT
24 HRS, DA LATER



s

-

&

CLASSIFICATION OF BORINGS

SITE: A<k Pond - CP&L Plant SURFACE ELEV.: SHEET 7 OF 1
LDCATION: DATESTARTEQ:  10/5/78
BORINGNG:  pp.1g TYPE: Y DATE FINISHED: 10/5/78
S | PERETRATION | 3 | =
wF -
x| 5 CLASSIFIGATION 4 g s T aNCE E E>1  memancs
';HT 8 E @ | &% | RecoveRv gﬁ ‘;‘g
i : Topsoil oL
1 1 Tan Silty Fine SAND With SH @
5] E_ Trace Of Clay 2 6-6-9 ¥ | 5 Days
T 223 Wnite S1ightly Silty Clayey > %
1D—: Fineg SAND 5C1 4 65-5-4
1 Gray Slightly Silty Medium
] SAND And Shells
15-] sp 4 5-5-6
i SM
7 Gray Slightly Silty Medium
1 S5AND And Shells
20 _ [ 2-1/12
i Boring Terminated @ 20.0'
HOTES: EMGIMEER:

Law Engineering
Testing Company

5 GROUNDWATER LEVEL AT
COMBLETIOMN OF BOR|MNG
GROUND WATER LEVEL AT
24 HRS. OR LATER

FORM fRCD-108



CLASSIFICATION OF BORINGS

SITE:  Agh Pond - CP&L Plant |SURFACE ELEV. SHEET 1 0F 4
| LocaTion: DATE STARTED: 1075473
BORING NO: AF-17 TYPE: Ty DATE FINISHED: 10/5/78
G | PENETRATION =
w wr * [
Bl s é CLASSIFICATION 4 g ; DESSTANCE | & E i1 REMARKS
& 4 g ¢ | X% | RECoveRv g ;§
1 Light Gray Slightly Clayey ¥ 5 Days
5_" , 5ilty SAND SH ] 12-13-14
| o 3 ) 'é c
] 4 i 3-1+86
10— Light Gray Silty Plastic CLAY|CH
15 ] 4131 Light Gray Silty Fine SAND  |sM [ 3] 5-4-)
A ] Gray Silty Sandy CLAY And CL
o /4 shells 7 67
Boring Terminated @ 20.0°
HOTES: EMNGINEER:

Law Engineef‘ing
Testing Company
FLrfit  FPCO-10%

Y GROUND WATER LEVEL AT
COMPLETION DF BORING
GROUND WATER LEVEL AT
14 HAS. OA LATER



CLASSIFICATION OF BORINGS

1 SITE: pch Pond - CPRL Plant |SURFACE ELEV. SHEET ) OF 1
LOCATION: DATE STARTED: 10/3/78
BORINGNO:  AP-1& (4 TYPE: Iy DATE FINISHED: 10/3/78

" w? | PENETRATION | & | %
£l s _; CLASSIFICATION 4 g | PESISTANCE | G E ~{  REMaRKS
§ w | 2 4 | & | mEcOvERY d |8
Lt a = _ﬁ_:_ o
: Gray Brown Siity Fine SAND ¥ | 7 Days
With Trace OFf Clay And <i:>
1 Topso il
5+ M- - - . . ] g
i c
i Tan Silty Fine SAND With
] Trace Of Clay <2>
wl o o@ey. ] SM
] Tan Silty Fine SAND Jar Sample
1 Obtainad
5 10.0-15.¢"
. Jar Sample
. Obtained
20 15.0-20.0'
] Boring Terminated @ 20.0'
-
KOTES: ENGINEER:

Law Engineering
Testing Company

QROUND WATER LEVEL AT
CRMPLETION OF BORING

l GROUMDO WATER LEWEL. AT
4 HRS. DR LATER

FORM  PRCO-L0DYG



CLASSIFICATION OF BORINGS

SITE: psh Pond - CP&L Plant |SURFAGEELEV. SHEET 4 0Ff 1
LOCATICN: DATE SYARTED: 1(3/5/78
BORING NO:  ap_2q TYPE: 1y DATE FINISHED: 1{/5/78
y wg | eenetramion | 51 g
x 3 § CLASSIFICATION 4 E: EETQST;'EE o [Bg]  REMARKS
E E 2 g :EE RECOVERY E ig
: : Brown And Gray $i1ty Fine
. SAND
] SH <i> w» | 5 Days
5_ ‘ 2 5-3-4
] : No Rec.
i f k.
i Light Gray Fine Sandy CLAY
0] g Y ndy tL 3 1-1-1 C | 5 Days
j Mo Rec.
. _ 3 -
15 Light Gray Clayey SAND And 5C 8-6-8
- Shells
b0 iy 5 6-3-2 _|
- Boring Terminated @ 20.0°
'1
NOTES: EMGINEER:

Law Engineering
Testing Company

7. GROUNDWATER LEVEL AT
COMPLETION OF BSRING
GROUND WATER LEVEL AT
24 HR5. OR LATER

FORM  FPPCD-L 0T



Ay

CLASSIFICATION OF BORINGS

BITE: Ash Pond - CP&L Plant |SURFACE ELEV: SHEET 1 OF 1
LOCATION: DATE STARTER:  10/3/78
BOAINGND: pp_»59 TYPE: 1¥ DATE FINISHED: 1(/3/78
w w® | PenETRATION | 4 o
= - | B’ Ll =
E 3 g CLASSIFICATION 4 % ; GESE;&NEE g- E 1 REMARKS
& | E % | &% | Aecovery d|% é
1 Brown Topsoil oL
1 v | 7 Days
; Peat BT
5 ]
q : 5
10_] Gray Silty Fine SAND SH
] Shells Encountered Below dar Sample
i 10.0° Obtained
15] 10.0-15.0
i 5_ Jar Sample
- FE: Obtained
3 + 15.0-20.0"
] Boring Terminated @ 20.0'
HOTES: EMGIMEER:

Law Engineering
Testing Company

N GROUNDWATER LEVEL AT
COMPLETICM OF BOR|NG

YW GRUUND WATER LEVEL AT
24 MRS, DR LATER

FORM  pPCODY




L

CLASSIFICATION OF BORINGS

SITE. fsh Pond - CP&L Plant [SURFACE ELEv.: SHEET ] aF 1
LOCATION: DATE STARTED:  10/5/78
BORING RD:  AP-23 TYPE: Iy DATE FINISHED:  10/5/78
S lrenetrATION | = | 5
i N =k £ g2
o5 | i CLASSIFICATION 4 E; il B | emancs
3 5 £ “ ﬁi AECOVERY :E 1§
i Topseil (Stockpiled) oL ¥ | 5 Days
5_: : 1 5-5-5
i Red, Brown, And Tan Clayey
] SAND SC @
: x - 677 t | 5 Days
104 {4 Yellow, Tan And White Silty | SH o ¢ | Time oOf
] ;:?5 SAND Boring
A White Very Silty Very Fine SH/
15..] SAND ML |4 4-3-3
] S35 Yellow Clayey SAND 5C
_ T:E _ 2-2-2
20_] 2% 5 | Mo Rec.
i Boring Terminated @ 20.0°
NOTES: ENGIMEER:

Law Engineering
Testing Company

QRASUND WATER LEVEL AT
COMPLETION OF BOREMNG
GROLDMND WATER LEVEL AT
L HRS. OR LATER

FOAM  FRCOM1D09



CLASSIFICATION OF BORINGS

SITE: Ach Pond - CP&L Plant [SURFACE ELEV.: SHEET 1 OF ]
LOCATION: [IATE STARTEQ: 10/5/78
BORINGND: Ap_24 TYPE: Ty DATE FINISHED: 10/5/78
S | PENETRATION | =
Wz Fle¥
| % CLASSIFICATION i g; DESaNCE ¢ 2 E: REMARKS
E g E g gt RECOVERY E ;%
] Topsoil 0L
| Washed White Yery Fine SAMD 5P <:> ¥ | 5 Days
T 2 E'-?-? frd
5—
b Tan Clayey SiTty SAND With <:>
]ﬂ*: Trace Of Clay Seams 4 4-5-4
- ——— — — — — — S
i Brown 571ty Fine SAND With 5 2.1-1
15 Trace Of Clay
. Gray Clayey 51ty Fine To
- 5 Medium SAND And Shells 5 | 5-7-8
- Boring Terminated & 20.0°
NOTES: . ENGINEER!

Law Engineering
Testing Company

E GROUMND WATER LEYEL AT FCRM  pPPCD-l09

COMPLETION OF BORING
GROLIMD WATER LEVEL, AT
4 HRS. A LATER



1

CLASSIFICATION OF BORINGS

SITE: Ash Pond - CP&L Plant |SURFACE ELEV.: SHEET OF 1
LOCATION: OATE STARTED: 10/5/78
BORINGNG:  ap_2r TYFE: Iy DATE FINISHED: 10/5/78
=]
w ws | PENETRATION | 5 | =
E 5 § CLASSIFICATION 3 E‘; g:i‘f;gf o E: REMARKS
iy m € 4 | 3% | RECOVERY g ;é
l 7 T
% Tan And Gray Very Fine Sandy @
5 ;;:j: CLRY CLL2 | 6-8-9 ¥ | 5 Days
10 / Tan Silty Plastic CLAY o 4| %)
T 5 2-1-1
15
] Gray Silty Sandy CLAY And oL
i Shells
20 G 3-3-4
- Boring Terminated @ 20,0
MOTES: ENMGINEER!:

Law Engineering
Testing Company

N GROUND WATEHR LEVEL AT
COMPLETION OF BORING
BROLND WATER LEVEL AT
4 MRS, O/ LATER

FORM RPCO-1OE




CLASSIFICATION OF BORINGS

SITE: Ash Pond - CP&L Plant |SURFACE ELEV - SHEET 1 OF ]
LOCATION: DATE STARTED: 10/6/78
BORING ND:  Ap_2g TYPE: Ty |0ATE FinrsHED: 10/6/78
g PERETRATION — -
w wE ] %
; 3 § CLASSIFICATION 3 i ggsfgggf o EF REMARKE
$ o 2 ;. gg RECOVERY E::{ g§
1 i Dark Brown And Tan Silty <:>
) Fine SAND SM
N 2 8-8-8
-
- Tan $ilty Fine SAND With St/ <3>
o Clay Seams {Fil1) SC 2] ¢-9-10
] Tan Silty Fine SAND With <5> | v | 4 Days
15 Trace Df Clay {Fill} 6 | 8-5-12 c
] —— e et e | SN
- Brown Silty Fine SAND
20 —_—— —— —_=='?_.__§-3-3 o rer—
) Boring Terminated @ 20.0
MOTES: ENGINEER:

Law Engineering
Testing Company

N GROUND WATER LEVEL AT
COMPLETION OF BORING
GAROLING WATER LEVEL AT
2% HRS. OR LATER

FORM  PFRCD.] DB



B

CLASSIFICATION OF BORINGS

SITE: Ash Pond - CP&L Plant  |SURFACE ELEV.: SHEET ) OF 1
LOCATIQN: DATE STARTED: 1074778
BORING ND: AP-27 TYPE: I¥ DATE FINISHED: 10/4/78
S | pENETRATION | 3 | 3
W Wz *|la?
e I RESISTANCE - |E=
E a E CLARSIFICATION ﬁ %; EE‘C",';,ﬁE’SE EII- :,S_. FEMARIKE
A W & > | Ve N 3
; ; Topso11 aL
] 5 Brown Silty Fine SAND @
5_ : :::_. E* _2 g_?"s
n : :- Ié _____________ SM
] f:5%§ Dense Brown Silty Fine SAND <3>
7 4 | 7-10-15
ID—: R Hole Dry
i FEnik At & Days
1 ] Dark Brown SiTty Yery Fine | SM/ &
. F[ | SAND M6 3-3-7
lut 39 ¢ Time OF
TER _ _ Boring
h tE3EE] Gray 5Tty Loose Fine SAND 5M
- TEEE] Mith Trace Of Clay Seams
ED b ? 4—3-4
’ Baring Terminated @ 20.0"
NOTES: ENGINEER:

Law Engineering
Testing Company

E GROUND WATER LEVEL AT FORM  FRPCO-104

COMPLETHON OF BORIMNG
l GROUHD WATER LEVEL AT
24 MRS, DR LATER



1

CLASSIFICATION OF BORINGS

SITE: fAsh Pond - CPE&L Plant SURFACE ELEY.; SHEET ] oF 1
LOCATION: DATE STARTED: 10/4/78
BORINGND:  Ap_o2g TYPE: Iy DATE FINISHED:  15/4/78
] $ | PENETRATY
Y .| 32 e | E |
: 5 |z CLASSIFICATION g g : R nancE | 3 Bl Remancs
& 3 g 4 [ &% | Aecovery n::é! ;é
) . » | 6§ Days
3 T 5.5-2
10 .
] Ash Particles z 1-1s12"
15
] 3 WOH/ 18"
wr' |
20—
PR - 4 | HOi/18" =
] Boring Terminated @ 21.5°
NOTES: ENGINEER:
: HOH = Weight Of Mammer Law Engineering
| Testing Company
I
N 6ROuUND waTER LEvEL AT FOAM  sRco. oy

COMPLETION OF doa| Ne
CRCLUND WATER LEWFL AT
24 HRS5. ORA LATER
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JoB No._RA-1365

Bl
LAW ENGINEERING TESTING COMPANY

CONSOLIDATION TEST

BoRiNG NO. AP=2  spupLe wo

ELE¥.or DEPTHE

VERTICAL FRESSURE I KIPS PER 50 FT,

KSSF

128 _
umT wEIGHT (W)123.3 (D)99.0 PCF

98, 9%

WITIAL voID RaTio_D.653

L

T M. E%

SPECIFIC GRAYITY
COMPRESSION INDEY
WATER CONTEN

SATURATION

J

' L
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LAW ENGINEERING TESTING COMPANY

SAMPLE NG,

-3

_2-7' Jom no.

CONSOLIDATION TEST

BORING No,_ AP
ELEM.or DEPTH

VERTICAL PRESSURE IN KIPS PER 5Q FT.

& K
19.2%
8.5
0. 607

CONTENTY.

LNIT wEleHT (W)123.7 (D)103.8 PCF
SATURATION

COMPRESSION [NDEX_(, 05

WATER
HHITIAL YOI RATIO

A

© ) SPECIFIC GRAVITY __
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LAW ENGINEERING TESTING COMPANY

CONSOLIDATION TEST

BGRING ho, AP
ELEY or DEPTHE

RE IN KIP5 FER s0.

VERTICAL PRESSD

PCF .

0.710

17.6%

6b. 1%

INITIAL YOID RATID

UNIT wereHT (M) 114.0 {D).96.9

WATER CONTENT

3 SPECIFIC GRAVITY.
SATURATION:

-* COMPRESSION [MDEX
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BORING LOCATION PLAN AND BORING LOGS FROM
LAW ENGINEERING 1988 EXPORATION
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(-TEST BORING RECORD

—

_ DEPTH DESCRIPTION ELEVATION PENETRATION BLOWS PER REC(.
{FT. ] {FT.] {BLOWS/FT.) S5I¥X TH. (IH.}
5.6 0 10 20 20 50

: Firm ta loose moist tan to dark tan M
silty fine SAND (£ill]. §-7-9 13
i-4-6 8
5-5-5 5
§=5=f ]
5-5-6 a
2-3-3 18
N -
IB. 0 == = == = m = m e _ \\\\
Wery firm wet fime SAND. 5F
\. 9-11-13 15
20.0 i
Boring terminated at 20 fest.
REFER TO ATTACHED SHEET FOR EXPLAHMATIONS BAND SYMBOLS

JOB NUMBER 33419 B

BORING NUMEER E-1 LAW ENGINEERIHNG

DATE c/2/88

PAGE 1 CF 1

A ——— e

TESTING COMPANY




b
.

j TEST BORING RECQRD J

DEPTH DESCRIPTICH ELEVATION PENETRATION BLOWHS PER REC.
{FT.) {FT. ) {BLOWS/FT.) SIX IN. (IN.)
5.0 Q 10 20 30 KO
) Logsa to very toose moiat reddish M 2-5-q
tan or dark tan silty €ine SAND fiil, B ¢
3-4=5 3
3-2-2 2
1-2=2 1
1=1=2 2
" 120 = — —— m — e m oo \\\\
Fiem moiat red and tsn Tife SAHD, 5P
4-8-11 18
16,0 === == u= e o — b - — / . -
Very loosé wat plok fine SAND. =i =
A
1-1-1 1
: <1.9 Very soft wet brown CLAY. Py
i
. % WO 18
- 251
Boring terminated at 25 feet.
‘ * WOH = Weight of Hammer
|
J
REFER TOQ ATTACHEL SHEET FOR EXPLANATIONS AND SYMBOLS
= r——. ———————— -
JOB NUMBER J3419 _]
BORING HUMBEER EB-Z LAW ENGINEERING .
DATE 6/2/88 '

! PAGE 1 OF 1

TESTING COMEANY




|

r

TEST BORING RECORD

P———

DEFTH DESCRIPTION ELEVATION PENETRATION BLOWS FER REC,
(FT.) {FT.) {BLUWS_,-"'FT.] 5IX IN. {IH.:I
0.0 0 1¢ 20 30 50
) Very fire to loose molst scange or HM 4-9_9 10
dark tan silky fine SBHNO (#411). -
} B-11-12 1f
"#”H 3-4-4 4
A-5-5 2
6-H-7 &
-'| 12|u‘ “___'_-__-_‘--I ________ '_‘-‘---
- Loose moist reddieh tan clayey SAND A
{pozaible Fi11). 355 18
16 .0 P o e e o — i
Loose moizt gray [ine SAMO. 5P
- Bo5-4 1=z
21, e e e e e — Py -
Looze wat dark brown slightly organile |SW o
#ilty Fine SAND, =
1 ! 2-3-3 1%
BB o T e e ——— i P
Looge wet light tan fine SAND. £p
1=-3-3 1a
30.9 ®
Boring termipated at 30 feeg.
i
REFER TO ATTACHED SHEET FOR EXPLENETIONS AND SYMBOLS
JOB NUMBER J3419
BORING NUMEER E-3 LAW ENGINEERING
DATE 6/2/88
TESTING COMELNY
PAGE 1 OF 1 : ,
| e o . /|




|
[:;EST BORING RECORD J

—— ————

DEFPTH DESCRIPTION ELEVATION PENETERETION BLOWS PER REC.
" (FT.) (FT.) ( BLOWS/FT. ) 5IX IN. (IN.)
0.5 Y 10 20 30 50
' Filem to loome moist tan sllty tine gM B-10-10
SAHD (£i11). T 1l
5-9-9 1D
£-9-11 1Q
4-5-& 4
4-3-8 7
& GBrTes 18
16.0 — — —— Tre———— e —— I
Very firm very moiet red and tan St
¥ilty fine ta coprss SAMD.
. 10-14-16 18
2 e ——— e
Very loose wet light tan slightly gF rte
sllty very =mavrge SAND. l 1-3.3 18
250
Boriog terminatad at 25 feat,
Y
REFER T ATTRCHED SHEET FOR EXPLANATIONS AND BYMBOLS
JOB NUMBER J34149 :
BORING KUMBER E-4 LAWY ENGINEERING
DATE 6/2/88

PAGE 1 OF 1

TESTING COMEANY J




LOCATION

HAL

HAZA

HAZER

HAL

HAND AUGER BORINGS
GP&L WEATHERSPOON
LAW JOB NO. J341%9

DEFTH
FROM TO
0 -2

0-10.5

0- 3.0

3 - 6.0

-3

g - 1.5
1.5 - 3.0
3.0 = 4.0
4.0 = 5.0

0=-35

IYFE

5P

%
M
CL
5W
s
SH
SH
i

oM

COMMENTS

Tan to brown fine SAND
Auger rafusal @ 2°'

Brovm erganic silty SAND
Tan or gray silcy SAND
Reddish tan sandy CLAY

Wet tan te light tan fine
to coarse SAND

Tan silcy fine SAND (£i117)
Tan s11ty fine SAND with rootrs
Dark brown organie siley

fina SARD

Tan silty fine SaND

Tan er gray silty fipe SALD
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LAW ENGINEERING REPORT “SEEPAGE AND STABILITY ANALYSIS, ASH POND DIKE"
JANUARY 21,1993 (SELECTED PORTIONS)
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LAW ENGINEERING

GECTECHMISAL. ENYIRORRE N TAL
& COHSTRUCTON MATERALS
CONSLLTANTS

January 21, 1993

Carolina Power & Light Ca.

P. O. Box 1551

One Hannover Square (OHS-781)
Haleigh, Morth Carolina 27602

Attention: Mr. Angel Santiagao

SUBJECT: SEEPAGE AND SLOPE STABILITY ANALYSIS
ASH POND DIKE
W.H. WEATHERSPOON STEAM ELECTRIC PLANT
LUMBERTON, NORTH CAROLINA
LAW ENGINEERING JOB NO. 472-05567-03

Dear Mr. Santiaga:

Law Engineering is pleased to submit this report of our geotechnical analysis for the
proposed project. Our services were provided in accordance with Law Engingering
Proposal No. 47292-4809. This repart presents a review of the information provided
to us, a discussion of the site and subsurface conditions, water levels, results of our
analyses and recommendations. The Appendix containg a boring location plan,
profiles of observation wells, in-situ hydraulic conductivity test results, stability
analyses, and the results of our figld and laboratory tests,

The assessment of site environmental conditions or the presence of contaminants in
the soil, rock, surface water or groundwater of the site was beyand the scope of this
exploration.

PAOJECT INFORMATION

Project information has been provided by Mr. Angel Santiage of Carolinag Power &
Light Company. We have drawings entitled "Ash Pond Area™ and "Ash Pond-Sectians
& Details" which were prepared by Carolina Power & Light Gompany and dated
December 1, 1978 and November 30, 1978, respectively. The proposed site is
located at the W. H. Weatherspoon Steam Electric Plant in Lumberton, Naorth Carolina.

3201 ATLANTIC AWE.
FO. BOX 18286
RALEIGH, WG 27813
197 16
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Carolina Power & Light Co.
January 21, 1993
Page 2

An earlier preliminary report dated March 30, 1992 was performed by Law
Engineering (Job £472-05567-02) which addressed observations and phreatic levels
from hand suger borings along the ash pond dike. The March 1992 report noted
seepage which was occurring along the south and southwest toe of the ash pond
dike. Because of the continuation of seepage, further investigation was authorized

by Carolina Power & Light Company.
FIELD EXPLDHATiDN AND LABORATORY TESTING PROGRAM

In order to determine the esh pond dike materials and to aid in developing seepage and
stability analyses, 10 soii test borings were drilled to depths ranging from 3 to 30 feet
below existing grades on the crest and outside slopes of the ash pond dike, The crest
borings were performed by a trailer-mounted power drifling rig using hollow stem
auger drilling procedures. Samples were taken by driving 2 1 3/8 inch 1.D. split-spoon
sampler in general accordance with ASTM D-1586 specifications at 2.5 feet to 5.0
feet intervals. A 2-foot continuous so0il sample was obtained in boring aA from 14 to
16 feet to be used for trigxial shear strength testing.

The geotechnical engineer performed seven hand augers on the side slopes. Three of
these hand auger borings were located mid-slope and three near the toe at or near
visible seepage. Temporary obsarvation wells were installed in each of the
borings/probes to assist in developing three separate cross-sections showing a
phreatic surface. One additional hand auger boring was performed mid-slope and
below the secondary setilement basin. Boring locations and three cross-sections are
included in the Appendix,

The boring locations were selected by representatives of Law Engineering and are
shown an Drawing No. 2 in the Appendix. The borings were located in the field by
Law Engineering personnel by taping distances and estimating right angles from
existing site features, vertical control on each wvell was esigblished by Law
Engineering one week after installation. A reference point, randomly selected, was
used as a Temporary Bench Mark at alevation 145 feet MSL {reference 1o design
drawings "Ash Pond-Sections 8 Details"}. These locations should be considered
sccurate only 1o the degree implied by the methods used.

All semples obtained in the field were logged by the field geotechnical engineer and
visually classified in accordance with the Unified Soil Classification System.
Representative portions of select samples were coliected and returned to our
laboratory.
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Logs of all borings showing visual deseriptions of all soll strata and the sampling and
field test data are included in the Appendix. Infarmation sheets describing the Unified
Soil Classification System and the terms and symbols used on the soil boring logs are
also included.

Water levels in the observation wells were abtained by plant personnel on December
31, 1992 (24 hour levels). One week {January 6, 1993) readings were taken by Law
Engineering personnel. In addition, three in-situ hydraulic conductivity test (slug test-
rising head permeability tests) were performed on welis #2A, 3A and 3B. The resulis
of these tests {see Appendix} were used in seepage quantity calculations.

The evaluation and recommendations presented in this report were developed from
an interpretation of the ganeral subsurface conditions within the dike based on
information obtained from the soll borings and wefls, The stratification lines indicated
on the boring logs represent the approximate houndaries between sail types; In-sity,
t+he transitions may be gradual, Variations in soil conditions and water levels between
borings can 3150 oecur.

LABORATORY TESTING

{ aboratory analysis was conducted an representative sail samples to aid in
classification and to estimate pertinent engingering properties of the dike soils.
Natural moisture contents, Atlerberg limits, and grain size tests werc gonducted. In
addition, a triaxial shear test was performedona remolded sample of the soil obtained
in boring 3A from 14 to 16 feet. All testing was done in general accordance with
applicable ASTM specifications. The results of these tests are included in the
Appendix of this report.

SITE AND SUBSURFACE CONDITIONS

The ash pond is located in Lumbertan, North Caroling at the W, H. Weatherspoon
Gteam Electric Plant, as shown on Drawing No. 1 in the Appendix. The portion of the
dike evaluated is located along the south section of the ash pond and is covered with
vegetation consisting of grass and weeds, Seepage was noticeable on December 30,
1992 and January 6, 1993 along the south section and emerging from the toe and
up-siope with approximate elevations ranging from 1182 Jeet to 128 feet. We
understand that within the ash pond, salids occur approximately B to 6 feet below
pool elevations.
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The typical subsurface conditions encountered in the borings may be summarized by
strata as follows:

STRATUM STRATUM uscs
DESIGNATION STRATUM CEPTH DESCRIPTION CLASSIFICATION
Earthen Dike Fill Crest 1o 17 feet Brown clayay fine to sC
medium SAND
17 feet to 24 feat Gray and brown siloy SPISM
very fing SAND
tatural Ground 24 feet to 30 fest Gray silty very fine SPISM
SAND
RESULTS

FPhreatic Surfagceg

Weter lavels were checked in the wells at the completion of drilling operations at each
boring location, after 24 hours, and after one week. The levels shown on the crest
boring records indicate water at depths ranging from 15 t0 20 feet below the existing
ground surface which corresponds to site elevations of 125 to 130 feet. These dike
crest water levels represent total head screened and sealed as indicated in the well
construction records.  Water lavels measured in the shallower side slope wells
indicated to1al saturation occurring within 2 feet and 1/2 foot of the surface from the
mid-slope and toe respectively.

Cross sections in Drawing #2 illustrates inconsistent phreatic surfaces from wells A
to C. The head levels in the B wells ‘n each cross section appear to be higher than
expected. These wells are likely to be filling from saturated conditions in the surface
soils. A more likely phreatic surface would be represented by a line drawn from the
ash pond pool elevation, 1o the measured water level in the deep crest wells and
extending 10 the seepage exit point near the "C" wells.

Fluctuations in the location of the phreatic surface may occcur depending on variations
in precipitation, ash slurry discharge rates, pond evaporation and surface water runoff
on the dike.
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H i nductivi

Based on the results of our in-situ hydraulic conductivity tests [slug tests), we
calculated k values ranging from 1.5 x 107 to 1.6 x 10* em/s. it should be noted
that these tests represent the lower portion (15 to 18 feet below the center of the
crest) of the saturated zone of the dike. The lower portions of the dike consist af less
clayey soils (SP/SM) and are likely to have higher permeabilities than the upper clayey
sands (SC).

Segpage

Site observations indicate that seepage is occurring in the bottom 10 feet of the
outside dike slope and is mast prevalent between wells W-2 10 W-4. Some iren oxide
staining was noted in the seepage water at the toe of the dike. lron oxide staining
indicates that water exiting at the toe of the dike is an indication of seepage through
the dike rather than surface watar drainage.

A flow net was constructed and discharge values calcuiated. Input parametgrs were
varied to achieve a range of results. The results indicate discharge values (q) ranging
fram ©.010 gallons per minute {(gpm) to 0.022 gpm per foot of dike length. Exit
gradients for lateral discharge were calculated at .5 ft/ft to .B ftift. No visual signs
of high seepage velocities or soil lass such as sand boils, cavities, or murky seepage
water were observed.

Slope ili

During our visits and exploration to ihe site, the dike crest and side slopes were
abserved for tension cracks, soil sloughing and bulging. Na such visual indicators of
slope stability were observed on our two visits (December 30, 1992 and January 6,
1993}

Several camputer modeled slope stability analyses were performed for the waorse case
dike section. The dike section at our well set, 3A to 3C, was used because it was the
steepest section. Strength values were estimated from average SPT values and salil
types obtained in the borings, The triaxial test results were used for comparison.
Based on our stability analyses, again varying input parameters, we obtained the
following results with raspect to factor of safety against a deep circular failure:
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S0IL #1 SOIL #2 FS AGAINST

RUN # PARAMETERS ** PARAMETERS “* CIRCULAR

FAILURE*
¥ b c ¥ @ G

WSP3D 1156 31.6 W7 116 34 L H 1.356

WSP3E 115 3t.6 317 115 34 50 1.46

WSP3F 115 30 400 115 34 0 1.38

W5S5P3G 115 30 400 115 34 0 1,42% %%

* Stable 6 - Bishop Method of Slices
*% v = unit welght {pcf)

¢ = friction angfe {*)

¢ = cohesion [psf)
**®#  Failure plane limited to EL 108 FT.

Based on these results and our observations of the saturated zone in the deeper crest
horings, we balieve that the dike profile is more likely to mimic a lower phreatic
condition thereby providing a FS against circular failure of approximately 1.4,

CONCLUSIONS/RECOMMENDATIONS

After reviewing all of our field data, laboratory and field tests, and calculations, we
helieve that the south ash pond dike is safe against a circufar slope stability failure,
Furthermore, the seepage appears 1o be the result of a two system qutflow. The up
slopa (higher seepage) appears to be discharge from saturated {from precipitation) dike
sails near the surface. Some seepage may be transmitting laterally from the surface
waters of the ash pond across the section of the dike to the noticeable dischargae
points. The seapage relative to the deep crest borings {lower phraatic surface) is likely
to be exiting in proximity to the obsarved seapage and iron staining. However,
although seepage is occurring along the lower dike face, we believe that:

(1) Seepage is of 2 minor quantity,
(2} There are no signs of soil lass,
(3}  There are no visua! sighs of dike instability,
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Observations of the existing surface soils on the outside slope indicate soft, wet
conditions with some erosional rills and vegetation loss. In order to minimize erosion
of the slape and further deterioration along the dike toe, we suggest the following
steps be considered. We recommend that areas showing noticeable seepage, loss of
vegetation, and erosion be smoath graded (light dozer blading) from the toe to the
upper extent of problem areas (about mid-slope). This area may include an area from
Ww-1 to 100 feet east of W-4 and approximately 1G to 15 feet up siope from the toa,
Afiar this is accomplished, a fitter fabric such as a heavy weight (10 to 16 oz.)
continuous filarmment polyester non-woven needle-punched fabric should be placed
directly on the graded soil slope. Large stone, boulders, or rip-rap should be placed
in a 2 foot thick lift over the fabric. Larger material (8" to 127} will provide better
contro! of erosion as well as a barrier to prevent horse and ATV traffic. Large mate rial
would also provide a more resistant and permanent surface.

CLOSURE/REMARKS

These preliminary analyses and recommendations are, of necessity, based on the
concepts made available to us a1 the tme of writing of this report and on-site
conditions, surface and subsurface, that existed at the time of the exploratory baorings.
Further assumption has been made that the limited exploratory borings, in relation 1o
both the areal extent of the site and depth, are representative of conditions across the
site. :

Aftar reviewing our recommendations, we suggest that:

1. We be retained to review any plans and specifications for remedial
actions.
2. A quelified geotechnical engineer or his representative be present at the

site during the earthwork construction phases to see that this work is in
accordance with the epproved plans and specifications. This s
particularly important during soil preparation placement of drainage
material and placement of protective stone cover material,



7N

Carolina Power & Light Co,
January 21, 1993
Page 8

We have appreciated being of service to you in the subsurface exploration phase of
this project and are prepared 1o assist you further as needed. If you have any
questions concerping this report or any of our testing, inspection, design and
consulting services, please do not hesitate to contact this office.

Very truly yours,

LAWY ENGINEERING, INC.
‘“.“'“Fllh,
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CORRELATION OF PENETRATION RESISTANCE
WITH RELATIVE DENSITY AND CONSISTENCY

NO.OF BLOWS, N RELATIVE DENSITY PARTICAL SIZE IDENTIFICATIUN
ﬂ-lf:] ¥ery Loose BOULDERS: Grealer than M0 mm
SANDS: 151..1] F;J-;:: COBEBLES: T3 mm o 300 mym
31-50 Dense CRAVEL: Coarse-  19.0mmta 75 mm
OVER 50 Very Dense Finc - 475 mm io 190 mm
SANDS: E{Eéails: . a.m mm {0 4{5 mm
jum - 0425 mm 10 200 mm
CONSISTENCY Fing - D075 mm 19 0.4 mm
gj ch)ﬂﬂnﬂ SILTS & CLAYS: Leus than 0075 mm
SILTS 5-8 Fum
& B.15 Seiff
CLAYS; 16-20 Yery stifl
1350 Hard
OVER 50 Very Hard

KEY TO DRILLING SYMBOLS

[ Undisturbed Sample Y  Water Table 24 HR. M=82% Muisture Content

B  Split Spoon Sample ¥ Water Table at Time of Drilling 4 Loss of Drilling Water

KEY TO SOIL CLASSIFICATIONS

Al
FILL. e GW -Well graded gravels

CL - Low plasticiry inorganic dla OL - Low plasticity arganic silis and clays
P = F 4

Fe
% CH - High plasticity inerpanic clays OH - High plasticiry organic silis and clays

ML - Low plasticity inorganic silts and very EM - Silty sands
fine sands

MH - High plasticity inorganic gits GM - Silry prawels
SP - Poorly praded sands SC - Clayey sapds

SW - Well graded sands GC - Clayey gravels

= M XN & &5 M B

- GP - Paorly graded gravels SP-SM . Typical Dual Classtfication

PARTIALLY WEATHERED ROCK - A
transiional materal between soil and rock

which refains the relict siructure of the parent
rock
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MATERTAL DESCRIPTION | uscs BASHTO
* S5 P M- = A-2—F
Project Mg.: 472-5567-03 Hemarks:
Project: WEATHERSPOOM DAM HATURAL MOISTURE = 17 . 0%
& Location: 55
|
Ozte: 1-12-93
‘ CRAIM SIZE DISTAIBUTIGOM TEST RAERDAT




6&.0

TOTAL EFFECTIVE IR
S, pyi 2.3 2.2
$, deg 29.7 316
i TaM & 0.57 0.61
ﬂ_ AOPU Lot R H I
m
m ..
a .
[
F)
L0}
o
o 20.0
I~
L™
D M N M
4] 20.0 Ao .0 BO .0 g¢.o 120 .9
Total Maormal SLress, P52
Ef fective Marmal Stress, psi -—-—
=20.0
1 SAMPLE MO, 1 2 |
WATER CONTEWT, % 16.7 16.7 16.7
100 .0 J [0AY DENSITY, pcf 113.9 1414.0 113.9
~ |SATURATION, % 97.5 97.7 O§7.8
F |vOID RATIO 0.453 0.452 0.452
- Z |OLAMETEA. in 1.48 1.%1 1.80
a B0.9 HEIGHT. in 3.03 2.04 2.64
a WATER CONTENT, % 16.7 16.7 16.7
9 50 0 1 |DRY DENSITY. pof 113.9 114.0 113.9
) : I |SaTURATION, % w7 5 Q7. 8 Q7.7
by F [¥0I0 RATIOD $.453 0.452 0 .452
~ |DIAMETER, in 1.498 41.50 1.58
& ap.0 < |HEIGHT, 4n 3.02 2.08 2.61
4
a BACK PRESSURE, psi 5.0 35.0 35.0
s ag. 6 CELL PRESSURE, psi 42 .0 49.0 63.0
o ' FAILURE STRESS, psi 13.4 34.5 54.1
PCAE PRESSURE, psi 29,4 3A7.B 41.6
N S : STAOAIN RATE, %/ min. O.BE1 0.6B1 0O.700
0 B 12 18 24 [ULTIMATE STRESS, psi
fxial Strain,  * _ PORE PRESSURE, p=i
— &y FATLURE, psi 16.3 45.3 7F5.5
TYPE OF TEST: 33 FAILURE, pss 2.8 41.4 21.4
CU with pore preasures
SaMPLE TYPE: CLIEMT:
QESCRIFTION: REWOLDED S5
PACJECT: WEATHEQSPOOM DAM
L PL= FI=
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATIDN: REMOLDED S8
AEMARKS:
PROJ, NO.; A725BE7-03 DATE: 1=-19-93
TRIAXIAL COMPRESSION TEST
1 no LAW ENGINEERING
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Excess Pore Pressure
Deviator Stress
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Excess Pore Pressure
Deviator Stress
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Peak Strength
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Project:
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Project MO.:
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SLUG TEST BORING# W-2A DATE 1
water lovel @To= 16.6
READING # TIME HEAD INITIAL
(MIN) () HEAD CHANG
t h Hi=H=-Hg
0 0 15.2 2.6
1 (.083333 i@ "
2 0.166667 i88 *
3 0333333 185 "
4 0.5 185
5 0.75 18.4 "
& 1 18.3 "
7 1.5 18.2 “
8 2 18.1 "
9 3 179 "
10 4 17.6 "
11 5 175
12 7 17.3 "
13 10 17 0"

LOG(H-h/H-Ho)

LOG (head chan

ORING W

~-G-83

HEAD
CHANGE
H=H-h

1.80
1.70
1.60
1.50
1.30
1.00
0.90
Q.70
0.40

(H=h)

0.62
0.85
0.73
0.73
0.69
0.65
0.62
0.58
.50
0.38
0.35
0.27
0.15

0.000
-0.035
—0.073
—-0.136
—0.136
—0.160
-0.185
—0.211
-0.239
—~0.301
—0.415
—D.461
—0.570
—0.813

ge) VS TIME

4 TIME (fhin)

10

12
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SLUG TEST BORING® W-3A DATE 1-6-83

water level @To=

AEADING # TIME

— e i Al e a0 L T

b
|

—
D~ AeE QN —Q

s —
o Py =

(MIN}
t

(.166667
0.333333
0.5

0.7%

1

1.5

2

2.5

3
4
5
¥
9

17.0

HEAD INITIAL HEAD

() HEAD CHANG CHANGE

h Hi=H-Ho H=H-h
21.2 4.2 4.20
209 " 3.80
205 * 3.50
202 * 3.20

m ] 3-m

19.8 ° 2.80
195 " 2.50
192 ° 2.20
189 " 1.890
186 " 1.60
i8.4 " 1.40
181 " 1.10
177 " 0.70
174 ° 0.40

LOG {head cha VS TIME
(head changely

LOG(H—h/H—Ho)
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S5LUG TEST BORING# W-3B

water levae! @To=

LOG(H—h/H—Ho)

[ ]

1

-+

DATE 1-6-93

4.5
READING # TIME  HEAD  INITIAL HEAD (H~h)
(MIN) (f) HEAD CHANG CHANGE —~———-— LOG
t h Hi=H~Ho  H=H-h  (H-Ho)
0 0 10.5 6 8.00 1.00 0.000
1 0.166667 103 " 5,80 097 -0.015
2 0.333333 101 ¢ 5.60 0.83  —0.030
3 0.5 10 " 5.50 092  —0.038
4 0.75 10 " 5.50 092  -0.038
5 1 99 " 5.40 0890  —0.046
6 1.5 98 " 5.30 0.88  —0.054
7 2 97 " 5.20 0.87 -0.062
8 2.5 96 ° 5.10 0.85  —0.071
9 a 85 5.00 0.83  -0.079
10 4 9.4 " 4.90 0.82  —0.088
11 5 93 4.80 0.80  -0.087
12 7 83 " 4.80 0.80  -0.097
13 9 93 " 4.80 0.80  —0.097
15 12 92 " 4.70 078  —0.106
LOG (head change) VS TIME
| BOR —3B_ |
1 ?
I
1 2 3 7 8 9 10

FIME §min) 6
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Additional Stability Report
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Weatherspoon Steam Electric Plant
Progress Energy Carolinas, Inc. Coal Combustion Residue Impoundment
Robeson County, North Carolina Dam Assessment Report




ZMACTEC

engineering and constructing a better tomorrow

January 14, 2011

Mir. Bill Forster

Progress Energy

7001 Pinecrest Road

Raleigh, North Carolina 27613

SUBJECT: SUPPLEMENTAL REPORT OF GEOTECHNICAL EVALUATION
1979 ASH POND DIKES
PROGRESS ENERGY - WEATHERSPOON PLANT
MACTEC PROJECT NO. 6468-10-0111

Dear Mr, Forster:

MACTEC Engineering and Consulting, Inc. (MACTEC) submitted a report dated September 27,
2010 for the geotechnical evaluation of the dikes surrounding the ash facilities at the Weatherspoon
Plant. The North Carolina Department of Environment and Natural Resources (NCDENR) issued
a letter dated November 5, 2010 to Progress Energy noting areas where they believed additional
information was needed on the 1979 Ash Pond Dam. MACTEC was requested to provide the
additional exploration and analysis. The results of this additional investigation for 1979 Ash
Pond Dam are presented in this letter report.

FIELD EXPLORATION

To achieve the objectives of this study MACTEC has conducted a geotechnical exploration
consisting of three additional soil borings; one near SB-8, and two between soil borings SB-2 and
SB-3 (200 feet apart). The locations of soil borings SB-10, SB-11 and SB-12 are shown on
Drawing |, which also includes locations of the previous borings. The location for boring SB-12
was selected at the visually wettest toe road area along the eastside dike. MACTEC installed
twelve temporary water level observation casings at various locations on the top, toe and slope of
the dike in the vicinity of the three soil borings.

The boring locations were identified in the field by MACTEC personnel utilizing a Trimble GPS
unit. The soil bonings were performed by a trailer mounted CME 45C drill rig.  Mud-rotary
drilling procedures were used, Standard penetration testing (SPT) was performed at 2.5-fout
intervals by driving a 1-3/8 inch ID split-spoon sampler in general accordance with ASTM D
1586. The split-spoon sampler is driven into the soil a distance of 24 inches by a manual hammer
weighing 140-pounds from a free fall height of 30 inches. The number of blows required to drive
each 6-inches of the sampler were noted, and the number of blows from the middle two
increments are added to obtain the Standard Penetration Resistance (N-Value).

Samples were taken from the split-spoon sampler, described and identified based on visual-
manual procedures. A representative portion of each sample was sealed in a glass jar with a
moisture tight lid, labeled and returned 1o MACTEC's laboratory for further visual-manual
identification and/or laboratory testing. Intact samples were obtained at targeted depth intervals
based on the SPT work and field observations of the samples. An adjacent borehole was drilled

MACTEC Engineering and Consulting, Inc.
3301 Allantic Avenue = Raleigh, NC 27604 + Phone: 919-876-0416 = Fax 918-831-B136

whww, machec.com




Progress Energy 1979 Ash Pond Dikes = Supplesental Exploraiion
January 14, 2101 Pragress Energy — Weatherspreon Plant
Page2of 7 MACTEC Project 6468- 100011

for the intact sampling. The methods described in ASTM D 1587 for thin walled tube sampling
were used,

A field engineer observed all drilling operations, logged all recovered soil samples, recorded SPT
blow counts and measured ground water levels if encountered. Each of the soil samples was
described in accordance Unified Soil Classification System (USCS). Detailed descriptions of the
soil samples recovered from the borings are presented on the attached boring logs. The
stratification lines indicated on the boring logs represent the approximate boundaries between soil
types; in-situ, the transitions may be gradual. Variations in soil conditions between borings can
also occur,

To allow checks for water levels over time, temporary water level casings (1-inch diameter PVC
pipes with slotted sections) were installed with a GeoProbe adjacent to the soil test borings and at
the toe of the dikes. The ends of I-inch PVC pipes were sct in the open hole, a sand pack placed
to within 2 feet of the ground surface and a bentonite seal used to fill the remainder of the
borehole. In addition six temporary casings were installed by hand in the auger holes performed
on the dike slopes.

SUBSURFACE CONDITIONS

Dike Fill: The soils encountered in the horings are similar 1o those found in the previous
investigation and described in the geotechnical report dated September 27, 2010. The soils
comprising the dike are predominately silty or elayey sands with USCS symbols of SP, SM, 5C and
SC-SM. N-values ranged from a single low value of 4 bpf to a maximum value of 26 hpf with most
values greater than 10 bpf. Overall, the N-values are interpreted as indicating a compacted
condition. The thickness of dike material is estimated to be 17.5 and 18 feet, respectively in borings
SB-10 and SB-11 performed on the south dike section. The dike material is estimated to be
approximately 9.5 feet thick in boring SB-12 performed on the east section.

Natural Ground: Natural soils are mainly sands and silty sands with USCS symbols of SP and SM.
Dense to very dense consistencies were indicated by N-values greater than 30 bpf in all three
borings. Borings SB-10 and SB-11 were terminated in the dense sand layer, while boring SB-12
was extended into  medium dense sands, encountered below approximately elevation 122 feet.

Water Levels: Water levels were checked in the temporary observation casings two times after the
installation. Table | on the next page summarizes the information. Water levels in the casings on
the dike crest ranged from 12.1 feet to 19.3 feet below the crest. These depths correspond to
clevations between approximately 124 and 130 feet.

The hand auger borings on the slope that were near the upper part of the dike slope generally
encountered water at depths of 5.9 to 8.2 feet below the ground surface. Hand auger borings in the
lower part of the dike slope encountered water water at depths of 4 to 6.5 feet below the ground
surface, except SB-11 HA2 performed in the lower portion of the slope did not encounter water 1o a
depth of 6.9 feet.

Temporary observation casings installed at the toe of the south dike encountered water at depths of

2 to 2.6 feet helow the ground surface. Water was encountered at a depth of 7.9 feet in temporary
observation casing SB-12 HA2 installed in the east dike section.
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At the time of field exploration, standing water was observed in rutted areas near the toe of east dike
section near boring SB-12. In addition, surface wetness was observed above the toe of the dike in
this area as shown on Drawing 6, however, there was no evidence of water movement. South dike
sections near borings SB-10 and $B-11 were generally dry and no indications of seepage were
noted,

Table 1: Measured Groundwater Summary

Analysis = - ;:;ppm:l, Groundwater Elevations
Section ring ocation i rm.ll:l
Elevation, fi 12/4/2010 12/23/2010
SB-10 Cresl 143.3 124.0 124.4
SB-10VHAL Slope 1309 122.7 123.3
5-10
S5B-1(HAZ Slope 125.2 118.7 1149.2
sSBE-10B Toe 119.2 6.6 1170
5B-11 Crest 143.4 127.4 126.1
5B-11 HAI Slope 134.5 128.1 127.7
511
5B-11 HAZ Slope 1259 dry at 119.0 *dry ar 120.1
SB-11B Toe 1185 116.5 116.8
5B-12 Crest 142.3 130.2 132.6
5B-12 HAI Slope 135.9 13000 130.2
5-12
SB-12 HA2 Slope 132.0 1287 128.0
SB-12B Toe 127.9 1200 120.4
dry at xxx.x - groundwater not encouniered above boring termination/cave-in elevation listed.
* PV pipe disturbed during water level measurements on 12472010,

SLOPE STABILITY ANALYSIS

Under the agreement between the North Carolina Utilities Commission and Progress Energy, the
guidelines of the United States Army Corps of Engineers (USACOE) were applicable to
evaluations of the dam safety. Effective lanuary |, 2010, state regulation of ash ponds is
transferred to the NCDENR. Land Quality Section, Dam Safety Program. For this study, the
requirements from both agencies pertaining to slope stability factors of safety have been
considered:
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NCDENR: Based on North Carolina Administrative Code (NCAC) - Title 15A Department of
Environment and Natural Resources of Subchapter 2K - Dam Safety

¢ Minimum factor of safety for steady state conditions at current pool or design flood
clevation is 1.5,

e  Minimum factor of safety for rapid draw-down conditions from current pool elevation is
1.25.

USACOE: Based on USACOE Engineering Manual (EM) 1110-2-1902
e Minimum factor of safety for maximum surcharge pool (design fload) is 1.4

+  Minimum factor of safety for seismic conditions from current pool elevation is 1.0

MATERIAL PROPERTIES FOR STABILITY ANALYSIS

Based on the field exploration and laboratory data, the cross section was stratified into distinct
soil layers. Material properties of cach of these layers are described in the following subsections.

Dike Fill: Data from the borings performed during this phase indicated higher N-values than
those previously performed on the south dike. Based on the N-values and triaxial test data from
prior investigations included in the September 2010 report, effective strength parameters of @ =
33.5" and ¢ = 150 psf, were judged appropriate and are consistent with earlier analyses.

Dike Foundation Soils: As mentioned earlier in this report, dense (o very dense soils indicated by
N-values greater than 30 bpf were observed in all three borings performed during this phase. The
design soil parameters at each of the amalyzed sections were typically interpreted using the
empirical correlation @ = 28 +N,,,/4 for cohesionless soils with some modifications based on
judgment. The parameters used in the analysis are shown on the stability analysis sections
(Drawings 3 through 6) and on stability analysis output plots attached with this report.

SEISMIC LOADS

Mo additional load on the ground surface is considered for static slope stability analysis. For
pseudo-static representation of earthquake effects, a seismic coefficient as determined in the
previous report of 0.091g was used to scale the horizontal component of earthquake force relative to
the sliding mass. It is assumed that earthquake force does not change the pre-earthquake static pore
pressure in the slope. Calculations for determining site class and Peak Ground Acceleration (PGA)
are included in September 2010 report,

ANALYSIS METHODOLOGY AND RESULTS
Southside Dike Section: MACTEC previously analyzed the 1979 Ash Pond perimeter dike on
the southside at the locations of horings SB-1, SB-2 and SB-3 shown on Drawing 1. For this

supplemental study, MACTEC performed analysis at sections S-10 and 5-11 shown on Drawing
I. The analysis included both static and seismic conditions.
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The phreatic line for the analysis was developed from the measured water levels in observation
casings installed in the machine-drilled and hand augered borings. The stability analysis sections
and circles with the minimum factors of safety (static analysis) results are shown on Drawings 3
and 4. The nature of the analysis performed and the resulting mimimum factors of safety are
provided in Table 2 below. Plots of the stability analysis results and the summary of input data
are attached with this report.

Table 2: Factors of Safety against Slope Failure — Southside Dike Sections

Factor of Safety
Section

Identification Description of Analysis

Static | Seismic

Exterior Slope, Phreatic Surface developed from
measured water level. Failure constrained to be within 1.92 1.58

Southside Dike fha i

-Section 5-10

Exterior Slope, Phreatic Surface developed from
measured water level. Failure extending into foundation 1.54 1.19
soils.

Exterior Slope. Phreatic Surface developed from
saturated soil zone in the boring and measured water 1.67 1.36
Southside Dike | |evel. Failure constrained to be within the dike
-Section 5-11

Exterior Slope, Phreatic Surface developed from
saturated 501l zone in the boring and measured water 1.47 1.15
level. Failure extending into foundation soils

Eastside Dike Section: MACTEC previously reviewed data from boring SB-8 on the castside
dike section. Based on the conditions being better than in other sections analyzed, and the dike
height being lower, MACTEC judged that a stability analysis was not necessary. For the present
study MACTEC has conducted a slope stability analysis at the boring SB-12 location shown as 5-
12 on Drawing 1. The analysis included both static and seismic conditions.

The phreatic line for the analysis was developed from the measured water levels in observation
casings installed in the machine-drilled and hand augered borings. The water level in the casing
at the toe of the slope (SB-12B) was measured at a depth of 7.9 feet below existing ground.
However, field observations indicated wet soils and standing water at the ground surface. The
area is topographically low: the observed wetness is interpreted as collected rainfall runoff. As a
conservative approach, an additional analysis was performed with the phreatic line exiting above
the toe of the dike.
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The stability analysis sections and circles with the minimum factors of safety (static analysis)
results are shown on Drawings 5 and 6 for measured and interpreted phreatic lines, respectively.
The nature of the analysis performed and the associated minimum factors of safety are provided
in Table 3 below. Plots of the stability analysis results and the summary of input data are
attached with this report.

Table 3: Factors of Safety against Slope Failure - Eastside Dike Section

Factor of Safety
Section

Identification Description of Analysis

Static | Seismic

Exterior Slope. Phreatic  Surface developed  from
measured water level. Failure constrained o be within the 2.18 1.73
dike.

Exterior Slope, Phreatic Surface developed from
measured water level. Failure extending into foundation | 213 1.56
Fastside Dike | coils.

-Section 5-12

Exterior Slope, Phreatic Surface developed from visual
observations in the field with water level exiting above the 1.87 1.45
toe of the dike. Failure constrained to be within the dike.

Exterior Slope, Phreatic Surface developed from visual
observations in the field with water level exiting above the 1.84 1.31
toe of the dike. Failure extending into foundation soils.

CONCLUSIONS AND RECOMMENDATIONS

The stability analysis results indicate that the additional dike sections analyzed in this report meet
the minimum factor of safety for steady state conditions at current pool clevation. No seepage
remedial measures are needed in the areas explored for this supplemental exploration. The area
should continue to be observed during regular dike inspectlions.

Al the eastside dike section, the water level reading in the observation well at the toe of the dike is
at a depth of 7.9 feet below ground surface. Surface wetness observed in the field, which has been
noted in earlier inspection reports, is interpreted as being from surface water. It should be noted
that the area remains dry during periods of dry weather and there was no evidence of water
movement, piping or soil boiling. This area appears topographically low, and the water is likely
an accumulation of rainwater. Even so, an alternate stability analysis using a phreatic line exiting
the dike above the toe indicates that minimum factor of safety criteria are met. No repairs are
deemed necessary for this section of dike. The area has been observed during regular inspections
by plant personnel and independent inspectors; these observations should continue.
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CLOSING
MACTEC is pleased to have performed this work for Progress Energy. Please provide your review
comments as soon as possible. Contact Al Tice (919-831-8052) or Bob Miller (919-831-8019) if
you have questions.

Sincerely,

MACTEC ENGINEERING AND CONSULTING, Inc.

11;2111"5-‘-1 i

Mtﬁn \-;Z< u R f‘jr-.

Sharat Gollamudi, E.I. mfm Tice, P. E. g
Project Geotechnical Professional Senior Principal Engineer = &
Registercd, North Carolina {3423 *_ o
.'u, - ol AN Bt g
Attachments:

Drawing |: Location Plan

Drawing 2: Legend for Sections

Drawing 3: Stability Analysis Section S-10

Drawing 4: Stability Analysis Section S-11

Drawing 5: Stability Analysis Section S-12

Drawing 6: Stability Analysis Section S-12- Alternate Analysis
Boring Log Reports

Laboratory Test Results

Stability Analysis Output Plots
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= 10 = lightly silty finc SAND ($P-8M), race decayed wood 111323 N"‘M
- - - B - ‘\'\
8.5 E 28.33.34 \“‘
- B 1 5§58 X 153542 [ .
— 15 - {1273 ] 15
1111 —
1ense ) | / i
587 ThI209 <
1 Very dense, wes, gray and brown, sty fine SAMD (Sh) 7 v " \" i
- - 1 856 X 253238 | .
— 20 122.3- - S 21
Mlisdium dense -f/
- = a " /,n" =1
R X K-R-%
1 - o 8510 X 7410 |
. Baring terminatad 2 24.5 . Bosing hackfillad mmmodianely .
— 23 following completion of drilling. Groundwater level shown s =173 -
measured in adpcent casmg on 122372000,
5 _| R
L T
s iz B 10 10 M 40 S50 60 70 S0 W 100
LHLLER: Gi, Bridger-Carolinz Urilling
EQUIPMEMT: CMESS Manual Hommer SOIL TEST BORING RECORD
METHOHLY Mud Ketary Drilling r :
HOLEDIA: - ¥ Project:  Weatherspoon Ash Pond Dikes, Stability Analysis

REMARKS: Installed o 1-in. "V shotted casing m an adjiacent hole
using Geoprobe 6525CP T/ Semmee Rag o o depth of 25
fi. Shoi mmterval: 20w 23 fi. Filer sand: 2 10 25 fi.
Groundwater was moasurcd u a depth o 12,1 fi on

Loeation: Lumbenon, North Carolina

Drilled:  December 3, 2010

12442000 and .7 £ om 12723000
REVIEWED BY: :

THIS RECORD |5 SONABLE INTERPRETATION OF SUBSURFACT

CONDITIONS AT THE EXFLCRATION LOCATION. SUBSURFACE

CORNDITIONS AT OTHER LOCATIONS AND AT OTIHER TIMES MAY

[NFFER INTERFACES DEWEEM STRATA ARE APPROXIMATE,
TEANSITIONS BETWEEN STRATA MAY BE GRADUAL

Boring No.: 5B-12

Project #: 6468-10-0111 Page 1 of 1)
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Hand Auger Boring Log

Job Name: Weatherspoon Dike Evaluation

Date: December 3.2010

Client: Progress Energy

MACTEC Job No. 6463-10-0111

Boring No. SB10-HA1 Boring Location: See drawing 1.
Depth' Blow Counts Visual Soil Description
(fr) . ==t—ct
i Damp, orange-vellow, slightly clayey fine to
(o3 Mot taken medium SAND
Jto§ Not taken Moist, gray, clayey SAND
59 Not taken Moist, dark gray, slightly clayey fine to
it . medium SAND
57107 Not taken Moist. dark to light gray, fine to medium
i ) SAND. trace clay
710 8.24 Mot taken Moist, gray, clayey SAND. trace clay lenses

Hand Auger terminated at 8.24 i below ground
surface.

Note: Installed 1.25 inch PVC pipe 10 8.24
ft. 3 fi of hand slotted PVC pipe and 6.61 fi
solid riser pipe. Stickup 20 inches.
Backfilled with auger cuttings. No waler
present immediately after installation. Water
was measured at 8§24 ft below ground
surface (bottom of pipe) on 12/4/2010 and
7.58 ft on 12/23/2010.

Hand Auger Boring Log

Job Name: Weatherspoon Dike Evaluation

Idate: December 3. 2010

Client: Progress Energy

MACTEC Job No. 6468-10-0111

Visual Soil Description

Damp. orange-yellow. clayey SAND (SC)

Moist, dark gray, shightly clayey fine to

Moist to wet, light gray, fine to medium

Boring No. SB10-HA2 Boring Location: See drawing 1.
(ft)
0103.5 Not taken
Not taken
35105 medium SAND
Not taken
S5t0743 SAND, trace clay

Auger terminated at 7.45 fi below ground
surface.

Note: Installed 1.25 inch PVC pipe t07.45 ft,
3 ft of hand slotted PVC pipe and 7.2 fi solid
riser pipe. Stickup 33 inches. Backfilled
with auger cuttings. No water present
immediately after installation. Water was
measured at 6.52 fi below ground surface on
12/472010 and 6.00 fi on 12/23/2010.

Prepared by:

Reviewed by:

ZMACT




Hand Auger Boring Log

Job Name: Weatherspoon Dike Evaluation

Date: December 3, 2010

Client: Progress Energy

MACTEC Job No. 6468-10-0111

Visual Soil Dmn'pﬁﬁn

Damp, orange-yellow, clayey SAND

Moist, gray, slightly clayey. fine to medium

Boring No. SBI11-HA1 | Boring Location: Sec drawing 1.
Depth * Blow Counts
()
Ow3 Not taken
3105 Mot taken
2o SAND i
510 E- Not taken Moist, gray fine SAND, trace silt
6 10 8.26 Not taken

Wet, light tan and brown cla_w:} SAND

Hand Auger terminated at 8.26 ft below ground
surface.

Note: Installed 1.25 inch PVC plpr: al

8.26 fi. 3 ft of hand slowed PVC pipe and
6.72 fi solid riser pipe. Stickup 17.5 inches.
Backfilled with auger cuttings No water
present immediately afier installation. Water
was measured at 636 ft below ground
surface on on 12/4/72010 and 684 ft on
1272372010,

Hand Auger Boring Log

Job Name: Weatherspoon Dike Evaluation

Date: December 3. 2010

Client: Progress Energy

MACTEC Job No. 6468-10-0111

Visual Soil Description

Damp, light tan fine SAND, wrace silt

Damp. orange-yellow. clayey SAND

Moist, orange-yellow, sandy CLAY

Moist, gray. slightly clayey fine to medium

Moist. gray. fine SAND. trace silt

Boring No. SB11-HA2 Boring Location: See drawing 1.
Depth Blow Counts |
(ft)
U0 0.5 Mot taken
05103 Not taken
J 3.5 Not taken
= H:}t taken
353 SAND
5106 Mol taken
610 6.83 Mot taken

Hand Auger terminated at 6.83 ft below ground
surface.

Moist, tan and brown, fine SAND, trace silt

Note: Installed 1.25 inch PVC Piezometer at
6.83 fi. 3 ft of hand slotted PV C pipe and
6.58 ft solid riser pipe. Stickup 33 inches.
Backfilled with auger cullings. No water
present immediately after installation or on
12/4/ 2010 and 12/23/2010.

Prepared by:

o T s

Reviewed by:_

p .1 -

#MACTEC



Hand Auger Boring Log

Job Name: Weatherspoon Dike Evaluation

r Date: December 3. 2010

Client: Progress Energy

MACTEC Job No. 6468-10-0111

Boring No. SB 12-HA| Roring Location: See dmwing 1.
Depth Blow Counts Visual Soil Description
(It
Oto2 Not taken Damp, orange-yellow, brown, clayey SAND
i Mot taken Moist, dark brown, fine to medium SAND,
i trace silt
5106 Mot taken Moist, brown, clayey SAND
61075 Not taken Wel, brown, slightly clayey fine to medium
e SAND

Hand Auger terminated at 7.5 ft below ground
surface.

Note: Installed 1.25 inch PVC Piczometer at
7.5 ft, 3 fi of hand slotted PVC pipe and

7.7 ft solid riser pipe. Stickup 38.4 inches.
Backfilled with auger cuttings. WNo water
present immediately after installation. Water
was measured at 593 ft below ground
surface on December 3, 2010 and 5.70 ft on
12/23/2010.

Hand Auger Boring Log

Job Name: Weatherspoon Dike Evaluation

Date: December 3, 2010

Client: Progress Energy

MACTEC Job No. 6468-10-0111

Boring No. SB12-HA2 1 Boring Location: See drawing 1.
Depth Blow Counts Visual Soil Description
(0
Oto3l Not taken Damp, orange-yellow, brown, clayey SAND
a Wet, dark brown, slightly silty fine to
jtob Not taken medium SAND
610742 Nt tiken ;‘.-:; ID'jrnwn, slightly clayey fine to medium

Hand Auger terminated at 7.42 fi below ground
surface.

Note: Installed 1.25 inch PVC Piczometer at
7.42 fi. 3 ft of hand slotted PVC pipe and
6.87 ft solid riser pipe. Stickup 29.4 inches.
Backfilled with auger cuttings. No water
present immediately after installation. Water
was measured at 3.25 ft below ground
surface on December 3, 2010 and 4.00 i on
12/23/2010.

Prepared by: s

Reviewed by:

e

ZMACTEC "~




Laboratory Test Results
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=1,
D4318-10 Method A
B0 ,/ | 4
Dashed line indicates the approximate ' /
upper limit boundary for natural soils —
A | F
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¥ MH or OH
| |
0 | | | _
10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
SOIL DATA
NATURAL : |
SAMPLE DEPTH WATER PLASTIC Liauix | PLASTICITY
SN | BIRCE NO. CONTENT LIMIT LIMIT noex | UFCS
| (%) (%o) (%) (%)
® | Boring SB-10|  §54 8.0-0.5' 15.4 16 36 ' 20 SC
i
|
|
MACTEC Engineering and Consulting, Inc. | Client: Progress Energy
I Project: Weatherspeon Dike Stability
Raleigh, North Carolina | Project No.: 6365100111 Figure

Tested By: C5
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Stability Analysis Output Plots
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Weatherspoon Five-Mile Map
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Dam Inspection Procedure
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AUTHORIZED COPY

Document tive

W.H. Weatherspoon Plant Dam and Dike Inspection
Procedure

Document number

EVC-WSPC-00029

Applies to: ~ W.H. Weatherspoon Fossil Plant - Carolinas

Keywords:  environmental

Legend:

OPS  Operations Organizational Applicability

ENG Engineering OPS | ENG | WMT | TRN [ ENV | FIN [ ICT | ADM
WMT Work Management

TRN  Training X X X X

ENV  Environmental

FIN  Financial

ICT  Combustion Turbine
ADM  Administrative

1.0 PURPOSE

1.1 The purpose of this program is to implement a dam and dike inspection procedure that
effectively identifies any signs of potential problems that may require a repair or special
attention. This procedure is also intended to comply with the requirements specified in
corporate document - Non-Hydroelectric Facility Dam and Dike Inspection Program
Manual.

2,0 TERMS AND DEFINITIONS

2.1 Breach — An opening or a breakthrough of a dam sometimes caused by rapid erosion of a
section of earth or ash embankment by water.

2.2  Dam - An artificial barrier constructed to impound or divert water or liquefied material.
2.3 Dam Emergency Notification — A document that identifies potential emergency conditions at
a dam or dike and specifies preplanned actions to be followed to minimize impacts to the

environment.

2.4  Dike/levee — Any artificial barrier that will divert or restrain the flow of a stream or other
body of water for the purpose of protecting an area from flooding by flow waters.

2.5 Distress — A condition of severe stress, strain, or deterioration indicating possible or
potential failure.

| Eve-wsPC-00029 | Rev. 0 (10/09) Page 1 of 5




2.6

2.7

2.8

2.9

2.10

3.0

3.1

3.2

AUTHORIZED COPY
Embankment — Fill material placed with sloping sides and usually with a length greater than
its height. An “embankment” is a part of a dam.

Freeboard ~ The vertical dimension between the crest of the dam at its lowest point and the
reservoir water surface.

Riprap — A layer of large stones, broken rock, or precast blocks placed in random fashion
on the upstream slope of an embankment dam. The purpose of riprap is to aid in the
prevention of degradation of the structural fill portion of the dam.

Seepage — The slow oozing of a fluid through a permeable material. A small amount of
seepage will normally occur in any dam or embankment that retains water. The rate will
depend on the relative permeability of the material in and under the structure, the depth of
water behind the structure, and the length of the path the water must travel through or
under the structure.

Spillway/weir — A passage to conduct excess water or other liquid safely through, over, or
around a dam or other artificial barrier that impounds the liquid.

RESPONSIBILITIES

Dam safety issues at W.H. Weatherspoon Plant fall under the regulatory jurisdiction of the
North Carolina Utilities Commission (NCUC). This procedure specifies how the
Weatherspoon Plant completes and documents dam and dike inspections. In the event of
an ash pond release, all employees shall reference Weatherspoon Fossil Plant Dam
Emergency Notification Procedure: EMG-WSPC-00003.

Plant Manager

The plant manager is the person responsible for implementing the dam and dike inspection
procedure. Implementation includes ensuring that inspections are completed on the
specified frequency and that appropriate funding is available to correct any identified
problems or deficiencies.

Plant Environmental Coordinator

The plant environmental coordinator has the primary responsibility of updating the dam and
dike inspection procedure. The procedure shall be updated every two years or in the event
that inspection procedures and/or practices need to be added and/or modified.

The plant environmental coordinator will assist in ensuring that the dam and dike
inspections are completed by the specified frequency. The plant environmental coordinator
will review the inspection reports and file in the appropriate file point location of 13580-C.

The plant environmental coordinator will assist in ensuring that inspection
recommendations and deficiencies are addressed in a timely manner. The plant
environmental coordinator will contact the Dam and Dike Program Manager — Field
Engineering of conditions found during inspection (including construction on or in close
proximity to dams) and if inspection results indicate any significant problem(s).

| Evc-wspc-00029 | Rev. 0 (10/09) | Page 2 of 5




3.3

4.0

5.0

6.0

7.0

71

7.2

7.3

AUTHORIZED COPY

The plant environmental coordinator will assist in scheduling annual inspection training.
The inspection training will be conducted by a third party contractor after the third party
contractor conducts the annual dam and dike inspection.

Plant Chemistry Technicians

The plant chemistry technicians are responsible for conducting the dam and dike
inspections. The plant chemistry technicians shall receive annual inspection training.

The plant chemistry technicians will use and fill out Attachment 1 while conducting the dam
and dike inspections. The plant chemistry technicians will give the completed inspection
forms to the plant environmental coordinator for review and filing. if the inspection
indicates issues and or problems with the dam and/or dikes, the plant chemistry technician
will generate a work order to address the problem when appropriate.

PRECAUTIONS AND LIMITATIONS

Detailed inspections have the potential for injury to plant personnel. Care must be used
due to the high traffic volume on the constricted plant roads. All plant procedures must be
followed when crossing the train track rails. Foot travel over uneven terrain is another
common hazard.

PREREQUISITES

Annual dam and dike inspection training provided by a third party contractor.
(Weatherspoon Dam Inspection Training Materials)

MATERIAL AND SPEC!AL EQUIPMENT

Plant truck or other form of motorized transportation.
BACKGROUND/HISTORY

The ash pond was formed by an earth embankment in a more or less rectangular shape.
The ash pond was last expanded in 1979 and now covers approximately 54.5 acres.

In 2005 an interior geo-tube berm was installed to increase the storage capacity. This geo-
tube berm is not considered to be a dike. The original pond's exterior dike is still the
primary ash impoundment.

In 2007 another interior triangular shaped lift was completed in the ash pond. The plant
began sluicing ash to this containment in June of 2007. There is a gated valve that can
control flow to either the upper geo-tube or the lower lifted area of the ash pond. The flow
can be diverted for fill control purposes as well as for repair work to take place.
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8.0

8.1

8.2

8.3

9.0

10.0

11.0
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PROCEDURE

The overall structural integrity of the ash pond shall be inspected on a monthly basis and if
possible the inspection shall take place during periods of dry weather.

Complete Attachment 1 while conducting the inspection.

Return completed inspection form to the plant environmental coordinator.
8.3.1 Discuss any noted issues or areas of concern.

8.3.2 Initiate work request as needed to address issues or concerns.
8.3.3 Route to plant manager for review.

8.3.4 File completed form in 13580-C.

RETURN TO NORMAL

None

DOCUMENTATION

Attachment 1: Weatherspoon Plant Dam and Dike inspection Form

REFERENCES

Weatherspoon Fossil Plant Dam Emergency Notification Procedure: EMG-WSPC-00003

Weatherspoon Data Sheet for Dam Emergency Notifications FRM-WSPC-00024

Non-Hydroelectric Facility Dam and Dike [nspection Program Manual

Weatherspoon Dam Inspection Training Materials
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Attachment No. 1
File Point: 13580-C

Date inspected (Month/Day/Year):

Weatherspoon Plant

AUTHORIZED COPY

Monthly Inspection Form

Inspected by:

Conditions/Weather around time of Inspection (If possible, perform inspection during dry weather):

Was previous monthly report reviewed?

Ash Pond:
Parameter to be Condition Location of Corrective Comments -
Inspected Problem Action Taken Any early
No Issues (i.e., work order | warning signs?

Issues Exist

submitted)

Vegetation growth,
including trees

Overall condition of
pond (overflow likely)

Erosion control of
exterior slopes

Erosion control of
interior banks/slopes
(wave-induced
beaching erosion or
from animal burrows)

Seepage control of
embankment/slopes

Interior geo-tube berm
spillway
(blocked or plugged)

Drainage pipe from
interior lifted berm to
flood control area
(blocked or plugged)

Ash pond outflow to
cooling pond (water
exiting appears)

Additional
Comments:

Environmental Coordinator:

Plant Manager

| eve-wsPC-00029
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2010 Five-Year Inspection
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1.0 SUMMARY

1.1 General

MACTEC Engineering and Consulting, Inc. (MACTEC) has prepared this report to present the
results of an independent consultant inspection of the ash pond dikes at Progress Energy Carolinas’
W.H. Weatherspoon Steam Electric Plant in Lumberton, North Carolina. The independent
consultant inspection is performed at five-year intervals. Past five-year independent consultant
inspections were performed under an agreement between Progress Energy and the North Carolina
Utilities Commission (NCUC). Effective January 1, 2010, regulatory oversight for dams owned by
utility companies was transferred from the NCUC to the North Carolina Department of
Environment and Natural Resources, Division of Land Quality, Land Quality Section, Dam Safety

Program (NCDENR Dam Safety). The dam is entered in the Dam Safety inventory as the
“1979 Weatherspoon Ash Pond” and has an inventory number of ROBES-009.

Prior inspections were generally performed in accordance with U.S. Army Corps of Engineers
(USACOE) guidelines™™*! for a Phase | Inspection. These guidelines were part of the agreement
between Progress Energy and the NCUC governing dam safety inspections. The current inspection
generally followed the USACOE guidelines and guidelines published by NCDENR Dam Safety® .
North Carolina Dam Safety Regulations published in the North Carolina Administrative Code,

Title 15A, Subchapter 2K® were reviewed prior to the inspection.

The last independent consultant inspection was made in 2005 by MACTEC Engineering and
Consulting, Inc. (MACTEC). The results of that inspection were presented in a report to Progress
Energy dated December 6, 2005“). Subsequent to the last five-year inspection, brief site visits for

observation were made by MACTEC at various times as described later in this report.

A detailed review of the historical information about the site geology, engineering data, design and
construction of the dikes and operations is contained in a historical volume submitted in 1995®.

The historical information is summarized in this report.

Prior inspections focused on the active portion of the ash pond, referred to variously as the South
Pond or the 1979 Pond. We understand that NCDENR Dam Safety considers the entire

* Number in parentheses refers to references listed in Reference List Section 5.0
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perimeter dike system as the ash pond dam without distinction between diked sections that
retain old sedimented ash and dikes that retain current slurry ash. The present inspection was
expanded from prior areas of focus to review the perimeter dike system around the entire ash
storage area. For purposes of description and discussion, segments of the dikes constructed prior to
1979 are called the Northern Ash Area and those constructed in 1979 are called the Southern Ash

Area.

The dikes in the Northern Ash Area have a history of successful performance. No design or
construction information has been located. The dikes are in fair condition with some local areas
having steep slopes or old scarps that appear inactive. Significant tree growth present on the
exterior slopes requires evaluation, although the inspection did not identify structural problems
associated with the tree growth. A separate engineering study for the stability of the dikes has been

conducted that recommends possible remedial actions for locally steep areas.

Overall, the dikes in the Southern Ash Area and appurtenant structures are judged to be have been
designed, constructed and maintained in satisfactory manner. The structures have performed well
and, based on our observations, they do not exhibit significant safety concerns. Seepage present at
locations on the south dike has increased slightly since the 2005 inspection and should be closely
observed. An engineering evaluation of the seepage conditions has been conducted under a

separate study that recommends possible remedial measures to reduce the seepage effects..

1.2 Purpose and Scope

The purpose of this dam safe inspection and report is to identify, within the limitations of surface
field inspection and office review of available data, records and operating history, any actual or
potential deficiencies related to the maintenance, operation, or surveillance of the dams, dikes and
other water control structures of the plant in order to protect the public’s safety and property. The
objective is to recommend immediate action for public protection where necessary, further studies
and analysis where required, and acceptance of the present condition of the dikes if justified by the

engineering data and inspections.

This investigation has been conducted in general conformity with the guidelines for inspection
described in the previously cited USACOE and NCDENR Dam Safety guidelines. It encompassed

a review of the 2005 safety inspection report a review of the available documents for description of
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the geologic and engineering data relative to site conditions as well as the design, construction, and
operational features of the entire perimeter dike and appurtenant structures. The internal
maintenance and inspection records since 2005 and plans for future maintenance activities were
also reviewed in consultation with maintenance and operations personnel at the Weatherspoon
Plant.

A site visit was made on April 9, 2010 for the purpose of inspecting features relating to the safety
and integrity of the ash pond dikes and appurtenant structures. These features included evidence of
leakage, erosion, seepage, slope instability, settlement, and conditions of protective vegetation.
Photographs were obtained to document the general condition of the dike and significant features

observed during the field inspection.

1.3 Conclusions

Based on a review of pertinent data in the manner described above, the following conclusions were

reached:
Northern Ash Area

1. Design and construction information is limited to some construction photographs and a
1973 topographic dike plan.

2. The dikes have performed well; no dike failures are known to have occurred. Locally
steep areas exist on the exterior slope, and some indicate past slumping. No areas indicate
recent activity.

3. No evidence of seepage emerging from the dikes or immediately adjacent toe areas was
seen.

4. No ash slurry has been discharged into the areas adjacent to the dikes for over 20 years,
and the sedimented ash present has a dry surface capable of supporting light traffic.

5. Vegetation on the exterior slopes has not been maintained due to the inactive conditions,
and small and large trees have grown up on the slope. No indications of structural distress

to the dike from the tree growth were seen.

Southern Ash Area

1. No evidence of excessive, erosion, instability or settlement of the dikes was observed. In

general, the ash pond dikes appear to be in good condition and well maintained. The
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discharge structures appear to be in generally in good condition.

2. Seepage is present at localized spots on the lower portion of the south dike, the base of the
east dike and at the southeast corner of the pond dike. The seepage on the south dike
appears to have increased slightly in recent years. Possible remedial measures should be

considered, consistent with the potential future use plans for the ash pond.

3. The toe drain installed along the south dike continues to function. Outlets from the drain
into the drainage ditch are partially blocked with soil and need to be cleaned. The outlet

ditch from the toe drain is being well maintained .

4. Local erosion along the interior slopes of the south dike and the dike separating the pond
from the settlement basin has generally been covered by ash and has thick growth of reeds

limiting risk of further erosion.

5. No emergency actions are necessary related to dike stability or seepage.

1.4 Recommendations
Based on the field inspection and review of available data, the following recommendations are
made:

Northern Ash Area

1. Locally steep areas resulting from past slumping activity or erosion should be considered

for remedial work. The separate engineering study described in this report provides
specific recommendations. Implementation of recommendations should be considered in
conjunction with Progress Energy’s plans for future use and life of the ash pond.

2. A plan for management of tree growth on the exterior slopes should be developed that is

consistent with Progress Energy’s plans for future use and life of the ash area.

Southern Ash Area
1. Local seepage on the south dike slope and at the toe of the east dike and the southeast
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in volume of flow or appearance of soil fines in the seepage. Changes should be brought
to the attention of Progress Energy’s engineering support personnel.

2. Remedial measures for seepage effects on the south dike should be considered as discussed
in the separate engineering study report.

3. The eroded spots on the interior of the south dike and the separator dike should be watched
for signs of enlargement. If the areas enlarge, placement of geotextile and rip rap should
be done.

4. The outlets of the toe drain pipes at the collector ditch should be cleared of sediment that

reduces free flow of water out of the pipes.
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2.0 ASH POND DESCRIPTION

The ash pond area is located east of the generating plant, which is located on the east bank of the
Lumber River about one mile southeast of Lumberton, North Carolina. The latitude and longitude
of the pond are: N34°35°25”, W78°58°06”. Exhibit 1 shows the plant location. Exhibit 2 shows the
location of the ash pond relative to the plant and the area descriptions. The ash ponds were created

by constructing total perimeter dikes above the original ground.

The first diked area for receiving sluiced ash was created in a wooded area about 1600 feet north of
the generating units. As the plant expanded and ash volume increased, additional diked areas to
receive sluiced ash were constructed to the south of the original pond. Exhibit 3 shows the
sequence of these ash pond constructions based on review of plant records. The last dikes were
constructed in 1979. For purposes of this report, the ash pond has been divided into a Northern
Ash Area and a Southern Ash Area as indicated on Exhibit 2, roughly corresponding to the division

between the last dike construction in 1979 and the original dikes.

2.1 Northern Ash Area

A review of available drawings and photographs on file at the Weatherspoon Plant did not disclose
specific design or construction records for the first ash pond areas (designated as Areas A and B on
Exhibit 3). A photograph from 1955 (Exhibit 4) shows the 1955 original ash pond dike near

completion.

A plant construction photograph from 1948 shows the ash pond area prior to construction, and
indicates the ash pond north area was wooded (Exhibit 5). The rail line entry to the plant is along
the north and west edges of the original ash pond area. An excavation was required for the rail line.
A construction photograph from 1949 (Exhibit 6) shows that the excavated material was cast up to

become a material source for some of the original dikes.

While there are no plans, topographic mapping conducted in 1973 by Olsen Associates, by Smith
and Smith in 1990 and by McKim and Creed in 2010 (Exhibit 7) all indicate crest elevations in the
range of 143 feet to 146 feet. Current survey elevations are referenced to the North American
Vertical Datum, 1988; older surveys are likely referenced to the 1929 USGS datum. There is an

approximate 1 to 1.5 foot difference between the two datums in the Lumberton area, with the 1988
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datum being lower than the 1929 datum. Thus, a direct comparison of elevations shown on older

drawings to those on current drawings is misleading.

Additional dike construction in the Northern Ash Area occurred between the 1950’s and 1979 as
shown on Exhibit 3. A file review at the Weatherspoon Plant found only the above referenced Site
Plan prepared in 1973 by Olsen Associates. Topographic contours of the exterior slopes of dikes
that were present in the southern portion of the Northern Ash Area indicate slopes that ranged from
approximately 2(H) : 1(V) to 3(H) : 1(V).

2.2 Southern Ash Area

The last ash pond perimeter dike construction was done in 1979 by extending dikes south of the
previous ash ponds as shown on Exhibit 8 (CP&L Drawing No. RCD-1280). Design was done by
Progress Energy (then known as CP&L) personnel and construction was done under CP&L

supervision.

Exhibit 9 (CP&L Drawing No. RCD- 1281) contains cross sections of the dikes. The crest of the
dikes is at Elevation 145 feet, the crest width is 12 feet, the inside slope is 2(H): 1 (V), and the
outside slope is 2.5(H): 1(V). A berm, 16 feet wide, was provided on the outside slope of the south
dike at Elevation 123 feet. The maximum height of the dikes is about 28 feet. The maximum

operating pond level is Elevation 143.0 feet.

Over time, as ash began to fill the 1979 pond, several episodes of dry stacking and construction of
interior containment areas occurred in both the Northern Ash Area and the north portion of the
Southern Ash Area. The dikes for such areas are not considered by Dam Safety as jurisdictional,

and are not addressed in this report.

Ash is currently discharged into an interior containment area. Water from this area is directed to
the south end of the 1979 Ash Pond area where the permanent pond discharge structures are
present. The permanent pond discharge structures consist of a vertical 24-inch diameter concrete
pipe connected to a 24-inch diameter concrete outlet pipe that releases water into a settling basin.
The same type of discharge structure is present in the settling basin, and outflow is directed into a

channel that leads to the cooling lake.
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Based on the height of the dikes and the available storage capacity, the dam is classified as “small” in
accordance with North Carolina Dam Safety Regulations® The area downstream of the ash pond
dikes is undeveloped agricultural land, woods and the Cooling Pond. The rail spur leading to the
plant is present north of the Northern Ash Area. A drainage swale and small creek exist between the
rail spur and the dikes. Failure of the ash pond dikes would not endanger lives or cause severe
damage to the downstream facilities. Ash released from the pond in the event of a failure could
ultimately reach the Lumber River and expose Progress Energy to a Notice of Violation of the plant’s
NPDES permit. Considering the extent of damage that would result from failure, a hazard
classification of “low” using the USCOE categories has been used in all prior inspections. NCDENR
Dam Safety has reviewed the potential for ash released to create environmental impacts and has

classified the dam as “Intermediate” with respect to hazard.

Further details about the dike design and construction of the 1979 Ash Pond Dikes are contained in
the Historical Volume dated 1995®.
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3.0 ACTIVITIES SINCE 2005 INSPECTION

Progress Energy personnel actively maintain and inspect the active ash pond dikes. Weekly and
monthly inspections are conducted by plant maintenance staff. The following actions related to
the performance of the dikes, some in response to the 2005 inspection, were taken since the 2005

field inspection by an independent consultant.

3.1 Maintenance Activities

Routine maintenance consists of cutting excess vegetation on the exterior slopes and mowing the
crest and upper portions of the slopes. The grass cutting activities have been limited to the
interior areas in the Northern Ash Area and all of the Southern Ash Area. Trees growing on the
exterior slopes of the Northern Ash Area have not been cut over the years because this area has

contained no ash slurry for many years and was considered outside the active ash storage pond.

The head walls for the culvert carrying the ash pond outflow under the cooling pond access road

were replaced since the 2005 inspection.

3.2 Engineering Inspections

MACTEC personnel conducted brief site visits in 2006 through 2009 for limited field
inspections. These limited field inspections, focused on the Southern Ash Area, found generally

good conditions. The conditions observed were summarized in brief reports.

Progress Energy personnel conduct visual observations of the dikes as part of the weekly Fuel
Handling Operations environmental checks under plant procedure 4.3-6. A separate monthly
inspection is also conducted specifically targeted to the dike conditions under Progress Energy
procedure EVC-WSPC-00029, implemented in October, 2009 (Exhibit 10). Review of the
monthly inspection file for 2005 through spring, 2010 indicated the reports are adequate. As a
result of the Dam Safety inspection visit, additional attention is being given to the conditions

along the north dike in the Northern Ash Area.
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On January 27, 2010, representatives of NCDENR Dam Safety conducted their first site visit to

inspect the dikes. The results of their inspection were presented in a Notice of Deficiency letter
dated April 29, 2010 (Exhibit 11). Two conditions were cited:

e Excessive seepage on the south dike of the Southern Ash Area, and

e Presence of large trees on exterior slopes of the northern and eastern dikes.

Progress Energy implemented activities to respond to the deficiencies, including retaining
MACTEC to conduct seepage and stability review work. The results of that work were presented
in a MACTEC preliminary report dated September 27, 2010 © that was provided to NCDENR
Dam Safety.

10



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

Progress Energy Carolinas Ash Pond Dike
December 20, 2010 Independent 5-Yearlnspection
MACTEC Project No.6468-10-0025(01))

4.0 FIELD INSPECTION OBSERVATIONS

4.1 Method of Inspection

The field inspection for the Ash Pond Dike at the W.H. Weatherspoon Plant was conducted April
9, 2010 by Al Tice and Sharat Gollamudi of MACTEC. Mr. Larry Baxley, plant environmental
coordinator and Mr. Keith Long from the fuel handling group accompanied MACTEC on the field

Visit.

A visual inspection was made of the dikes and appurtenant structures on foot or from a slow
moving vehicle. Observations were made of the condition of the crest, interior and exterior slopes
and structures where foot-accessible. Photographs were taken to document existing conditions.
Selected photographs are contained in Appendix A. The location and orientation of each
photograph is shown on the Photograph Location Map also contained in the Appendix. In general,
comparison of the 2010 photographs of the Southern Ash Area with comparable 2005 photographs

showed no significant change in conditions.

Past inspections have focused on the Southern Ash Area (1979 Ash Pond) where water is
impounded. The 2010 inspection included observation of the entire perimeter dikes, including
spots marked by Dam Safety by red flagging during their January, 27, 2010 site visit. For
purposes of this report, the Northern Ash Area and the Southern Ash Area are discussed

separately.

4.2 Northern Ash Area

There was no water or slurry ash adjacent to the perimeter dikes of the Northern Ash Area. A
small amount of standing water from rainfall was present in a low area at the northeast corner of

the Northern Ash Area, near the location of original discharge pipe that is no longer present.
4.2.1 Crest

No areas of concern were noted on the crest of the dike. The crest is relatively level and has a thin,

but adequate, grass cover with some gravel (Photographs 1 and 2).

11
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4.2.2 Interior Slopes

The interior slopes are mostly covered by dry sedimented ash that has a good grass cover
(Photographs 1, 3 and 4). A few old trees are present along the edge of the dike crest in one area
(Photograph 4); these trees present no concerns for dike stability. The sedimented ash extends
approximately 80 to 100 feet south to the toe of one of the interior containment dikes. Grading has
been conducted to create a drainage swale to guide rainfall east to a low area where it is allowed to
infiltrate (Photograph 3). Where interior slopes are exposed around the lower area at the northeast
corner, they are covered with grass, reeds and small brush (Photograph 5). No indications of slope

stability concerns were observed on these exposed segments of the interior slope.

4.2.3 Exterior Slopes

The exterior slopes from the plant road access ramp on the west side to the start of the north dike
are generally covered with small brush and kudzu (Photograph 6). There is one section
approximately 125 feet in length where near vertical slopes are present (Photograph 7). The dike
height in this area is low (< 10 feet), and there are no indications of active or recent slumping. The
area at the toe of the west side dike is topographically low, and some standing water can be seen
during periods of rain.  There is old sedimented ash adjacent to the dike crest and level with the
crest on the interior. Even if a regressive slumping occurred, its effect would be to reduce the
travel path width on the dike crest and not cause a breach or release of ash. MACTEC
recommends a plan be developed to address the near vertical slope area by either moving the dike
crest travel area to the west (out onto the sedimented ash), by using soil anchors to provide

stabilization, or by placing a rip rap berm along the toe.

The exterior slope along the northern and eastern dike has moderate to thick growth of brush and
trees. Some trees are 8 to 12 inches in diameter. The slope has segments with signs of old
slumping or erosion, leaving steep slopes (Photographs 8 and 9). A notable area is at the former
discharge pipe (Photograph 10). None of the areas show signs of recent activity. The slope angle

outside the irregular areas is typically 2(H) : 1(V).

In some spots, Progress Energy plant personnel have placed timbers along the edge of the exterior

slope, at the crest level, to provide lateral restraint against local sloughing of the dike crest edge

12
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(Photograph 11). These areas are also associated with locally steep upper slope conditions that

may represent old shallow slumps. These areas did not show signs of recent activity.

MACTEC was authorized by Progress Energy to conduct a separate study for evaluation of the
dike stability and to recommend needed actions. The report of that work, issued separately®,
recommends providing soil anchors, slope flattening or stability berms at locations having low
factors of safety consistent with the future useful life of the dikes. Progress Energy is developing
plans for addressing the tree growth consistent with future use expectations for the Northern Ash

Area as requested by the Dam Safety Notice of Deficiency (Exhibit 11).

Reconnaissance along the lower portions and toe areas of the Northern Ash Area dikes did not find

indications of seepage or wet areas.

4.3 Southern Ash Area

Water resulting from placement of slurried ash is impounded in the southeastern corner of the
Southern Ash Area, where the pond discharge structure and the settling basin are present. The ash
pond level was estimated at Elevation 141.5; the water surface was at the top of the inlet riser. As
can be seen on Exhibit 2, the area of impounded water comprises about 10 percent of the overall
area. There are drainage swales along the west and east sides adjacent to the dikes that carry water

discharged from interior containment areas to the area at the pond discharge structure.

The embankment crest and side slopes were visually examined. No significant evidence of erosion,
settlement or instability was found. Overall, the dikes are in satisfactory condition and are being
well maintained. Dike crest width and side slopes are consistent with the design dimensions.
Seepage conditions along the east dike toe area are similar to previous observations, but the areas

of seepage and the amounts were slightly greater on the south dike.

4.3.1 Crest
No areas of concern were noted on the crest of the dike. The crest is relatively level and has a thin,
but adequate, grass cover (Photographs 12, 13 and 14). An area of the separating dike between the
pond and the settling basin was repaired in 1990 when seepage was observed as the pond level was
being raised. The repaired area appears as a slight “hump” in the dike. There were no indications

of seepage seen in this area during our inspection.

13
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4.3.2 Interior Slopes

The interior slopes are well vegetated and the vegetation is well maintained (Photographs 13, 15,
16 and 17). Previous inspections have noted beaching erosion along some portions of the south
dike. The beaching erosion areas appear inactive and grown over with reeds and grass
(Photograph 18). The pond-side slope of the separating dike and the interior slope on the southern
portion of the east dike also show some effects of past wave erosion with local sections of near
vertical slopes for 1 to 2 feet above the water line. These dike sections appear to be down wind of

the prevailing wind direction.

The limited depth of water and the small area of impounded water limit the potential for
significant wave erosion. Reed growth is prevalent and serves to protect the slopes against
increase in beaching erosion. We recommend closely watching these areas for indications of
enlargement of the existing erosion. Placement of geotextile and riprap may be needed if the

eroded areas show signs of enlarging.

4.3.3 Exterior Slopes

The exterior slopes are well grassed, and the vegetation is well maintained (Photographs 19, 20
and 21). Occasional small trees are present that have been previously cut, and show signs of

regrowth. The plant should continue the normal vegetation cutting.

The east dike exterior slope and area adjacent to the toe have a history of wet areas. The area was
as seen before with some soft, wet spots but no active seepage (Photograph 19). The wet areas

extend a maximum of five feet up the dike from the toe.

At the southeast corner of the ash pond, wet spots have been noted adjacent to the toe of the slope
during past inspections with no seepage flow seen. The area was wet, and some rutting from
mowing traffic was observed (Photograph 22). No flowing seepage was seen. The dike slope was

moist to wet for about 1 to 2 feet up the slope.

The exterior slope of the south dike has had localized wet spots and slight seepage noted in past

inspections. An exploration and evaluation of the worst areas was conducted in 1993 that

14
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concluded the overall stability of the dike was satisfactory. Progess Energy installed a toe drain

with lateral outlets in the area in 1994 that continues to have slight water exiting the outlets.

Conditions on the south exterior slope were generally similar to those seen in past visits
(Photograph 23), but wet areas appeared to be expanded from the last inspection. In past
inspections, an area of slightly increased wetness and minor seepage was noted in the lower third
of the slope, near the middle row of the old water level casings. This area appeared similar to the
previous observations (Photograph 24). Seasonal variation in amount of seepage has been noted by
Progress Energy personnel and by MACTEC during past inspections. Progress Energy personnel
had placed some sand fill over one wet slope area since the last inspection visit in 2009. This area

had sparse grass cover, but no signs of surface erosion (Photograph 25).

Past studies of the wet areas and seepage in the south dike indicated that the seepage may be from
rainwater saturating sandier materials near the fill surface and being trapped by clayey materials
within the dike, thus flowing downslope and emerging as seepage. The seepage was concluded as
not being from the pond itself. As noted during the current field inspection, seepage areas appear
to be slightly larger and there is some slight ooze/flow in some spots. A separate evaluation of the
stability and seepage of the dikes in the Southern Ash Area was authorized by Progress Energy.
The report, issued separately®, concluded the dikes were generally satisfactory with respect to
slope stability, and recommended improvements along the south dike at the seepage areas.
Progress Energy is developing plans for improvements to be consistent with the useful life of the
pond area. Until such improvements are made, the plant personnel conducting monthly
inspections should watch the identified seepage areas closely for signs of change or enlargement

and notify Progress Energy engineers if such signs are found.

The toe drain was installed in 1994 has solid outlet pipes leading to the drainage ditch adjacent to
the south dike toe road. The area around theoutlets of the toe drain have been cleaned and marked
for easy location. Only very slight flow was emerging from some of the drains. The flow was
orange-stained. The flow was not carrying soil fines, and no accumulation of soil fines at the
outlets was observed. We observed that soil had accumulated in some of the drain outlet pipes and
was partly restricting flow. MACTEC used a hand auger to partially remove soil blockage and

noted a rapid increase in flow that subsided after about 15 minutes to a more typical rate.

15



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

Progress Energy Carolinas Ash Pond Dike
December 20, 2010 Independent 5-Yearlnspection
MACTEC Project N0.6468-10-0025(01))

Photograph 26 shows the outlet after soil removal. We recommend that all of the outlet pipes be

cleaned out.

The ditch that carries the flow from the toe drain outlets and surface runoff was sufficiently clear

of potential vegetation that would block flow into the outfall ditch (Photograph 27).

4.4 Discharge Structures

The pond water flows through a skimmer discharge structure to a settling pond. Water from the
settling pond flows into a skimmer type inlet and discharges through a 24-inch diameter concrete
pipe. Both skimmer structures are in good condition (Photographs 28 and 17). The skimmer for
the main pond is slightly tilted as a result of a slight mis-alignment during recent removal in
anticipation of a hurricane in 2009 and replacement. The mis-alignment does not impact the
function of the vertical riser. The outflow pipe from the settling basin is in good condition at the
outlet end (Photograph 29) and no signs of water flowing around the exterior of the pipe were

seen.
The outflow from the discharge pipe flows in a channel which has rip rap and vegetation, and then
through a culvert under the access road to the Cooling Lake (Photograph 30). The timber

headwalls for this culvert were replaced by concrete walls since the 2005 inspection.

The ash discharge line is supported on timbers laid on the sedimented ash. The discharge is into an

interior containment area.
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10.

11.

LIST OF EXHIBITS
Weatherspoon Plant Location
Aerial Photograph — Ash Area
Ash Pond Construction Sequence
Construction Photograph 2/28/1955 — Original Ash Pond Dike
Construction Photograph 8/5/1948 — Ash Disposal Area Prior to Construction

Construction Photograph 7/20/1949 — Railroad Cut Material Stacked in Area of Northern
Ash Pond

Ash Pond Area Topographic Map, 2010
Weatherspoon Steam Electric Plant, Ash Pond Area Plan, Carolina Power & Light

Company Drawing RCD-1280.

Weatherspoon Steam Electric Plant, Ash Pond, Sections & Details, Carolina Power &
Light Company Drawing RCD-1281.

W. H. Weatherspoon Plant Dam and Dike Inspection Procedure, EVC-WSPC-00029,
October, 2009.

Letter from North Carolina Department of Environment and Natural Resources, Division
of Land Resources to Mr. Fred Holt, Progress Energy Carolinas, Inc. “Notice of
Deficiency”, April 29, 2010.
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AUTHORIZED COPY

Document title

W.H. Weatherspoon Plant Dam and Dike Inspection
Procedure

Document number

EVC-WSPC-00029

Applies to:

Keywords:

W.H. Weatherspoon Fossil Plant - Carolinas

environmental

Legend: — - —
aDgS_Operations Organizational Applicability

ENG Engineering OPS | ENG [ WMT | TRN ENV | FIN ICT | ADM
WMT Work Management X X X X
TRN  Training

ENV  Environmental
FIN Financial

ICT Combustion Turbine
ADM  Administrative

1.0 PURPOSE

1.1  The purpose of this program is to implement a dam and dike inspection procedure that
effectively identifies any signs of potential problems that may require a repair or special
attention. This procedure is also intended to comply with the requirements specified in
corporate document - Non-Hydroelectric Facility Dam and Dike Inspection Program
Manual.

2.0 TERMS AND DEFINITIONS

2.1 Breach — An opening or a breakthrough of a dam sometimes caused by rapid erosion of a
section of earth or ash embankment by water.

2.2 Dam — An artificial barrier constructed to impound or divert water or liquefied material.

2.3  Dam Emergency Notification — A document that identifies potential emergency conditions at
a dam or dike and specifies preplanned actions to be followed to minimize impacts to the
environment.

2.4  Dikel/levee — Any artificial barrier that will divert or restrain the flow of a stream or other
body of water for the purpose of protecting an area from flooding by flow waters.

2.5 Distress — A condition of severe stress, strain, or deterioration indicating possible or
potential failure.
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Embankment — Fill material placed with sloping sides and usually with a length greater than
its height. An “embankment” is a part of a dam.

Freeboard — The vertical dimension between the crest of the dam at its lowest point and the
reservoir water surface.

Riprap — A layer of large stones, broken rock, or precast blocks placed in random fashion
on the upstream slope of an embankment dam. The purpose of riprap is to aid in the
prevention of degradation of the structural fill portion of the dam.

Seepage — The slow oozing of a fluid through a permeable material. A small amount of
seepage will normally occur in any dam or embankment that retains water. The rate will
depend on the relative permeability of the material in and under the structure, the depth of
water behind the structure, and the length of the path the water must travel through or
under the structure.

Spillway/weir — A passage to conduct excess water or other liquid safely through, over, or
around a dam or other artificial barrier that impounds the liquid.

RESPONSIBILITIES

Dam safety issues at W.H. Weatherspoon Plant fall under the regulatory jurisdiction of the
North Carolina Utilities Commission (NCUC). This procedure specifies how the
Weatherspoon Plant completes and documents dam and dike inspections. In the event of
an ash pond release, all employees shall reference Weatherspoon Fossil Plant Dam
Emergency Notification Procedure: EMG-WSPC-00003.

Plant Manager

The plant manager is the person responsible for implementing the dam and dike inspection
procedure. Implementation includes ensuring that inspections are completed on the
specified frequency and that appropriate funding is available to correct any identified
problems or deficiencies.

Plant Environmental Coordinator

The plant environmental coordinator has the primary responsibility of updating the dam and
dike inspection procedure. The procedure shall be updated every two years or in the event
that inspection procedures and/or practices need to be added and/or modified.

The plant environmental coordinator will assist in ensuring that the dam and dike
inspections are completed by the specified frequency. The plant environmental coordinator
will review the inspection reports and file in the appropriate file point location of 13580-C.

The plant environmental coordinator will assist in ensuring that inspection
recommendations and deficiencies are addressed in a timely manner. The plant
environmental coordinator will contact the Dam and Dike Program Manager — Field
Engineering of conditions found during inspection (including construction on or in close
proximity to dams) and if inspection results indicate any significant problem(s).
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The plant environmental coordinator will assist in scheduling annual inspection training.
The inspection training will be conducted by a third party contractor after the third party
contractor conducts the annual dam and dike inspection.

Plant Chemistry Technicians

The plant chemistry technicians are responsible for conducting the dam and dike
inspections. The plant chemistry technicians shall receive annual inspection training.

The plant chemistry technicians will use and fill out Attachment 1 while conducting the dam
and dike inspections. The plant chemistry technicians will give the completed inspection
forms to the plant environmental coordinator for review and filing. If the inspection
indicates issues and or problems with the dam and/or dikes, the plant chemistry technician
will generate a work order to address the problem when appropriate.

PRECAUTIONS AND LIMITATIONS

Detailed inspections have the potential for injury to plant personnel. Care must be used
due to the high traffic volume on the constricted plant roads. All plant procedures must be
followed when crossing the train track rails. Foot travel over uneven terrain is another
common hazard.

PREREQUISITES

Annual dam and dike inspection training provided by a third party contractor.
(Weatherspoon Dam Inspection Training Materials)

MATERIAL AND SPECIAL EQUIPMENT

Plant truck or other form of motorized transportation.

BACKGROUND/HISTORY

The ash pond was formed by an earth embankment in a more or less rectangular shape.
The ash pond was last expanded in 1979 and now covers approximately 54.5 acres.

In 2005 an interior geo-tube berm was installed to increase the storage capacity. This geo-
tube berm is not considered to be a dike. The original pond’s exterior dike is still the
primary ash impoundment.

In 2007 another interior triangular shaped lift was completed in the ash pond. The plant
began sluicing ash to this containment in June of 2007. There is a gated valve that can
control flow to either the upper geo-tube or the lower lifted area of the ash pond. The flow
can be diverted for fill control purposes as well as for repair work to take place.
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PROCEDURE

The overall structural integrity of the ash pond shall be inspected on a monthly basis and if
possible the inspection shall take place during periods of dry weather.

Complete Attachment 1 while conducting the inspection.

Return completed inspection form to the plant environmental coordinator.
8.3.1 Discuss any noted issues or areas of concern.

8.3.2 Initiate work request as needed to address issues or concerns.
8.3.3 Route to plant manager for review.

8.3.4 File completed form in 13580-C.

RETURN TO NORMAL

None

DOCUMENTATION

Attachment 1: Weatherspoon Plant Dam and Dike Inspection Form

REFERENCES

Weatherspoon Fossil Plant Dam Emergency Notification Procedure: EMG-WSPC-00003

Weatherspoon Data Sheet for Dam Emergency Notifications FRM-WSPC-00024

Non-Hydroelectric Facility Dam and Dike Inspection Program Manual

Weatherspoon Dam Inspection Training Materials
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Attachment No. 1
File Point: 13580-C
Weatherspoon Plant
Monthly Inspection Form

Date inspected (Month/Day/Year): Inspected by:

Conditions/Weather around time of Inspection (If possible, perform inspection during dry weather):

Was previous monthly report reviewed?

Ash Pond:

Parameter to be Condition Location of Corrective Comments -
Inspected Problem Action Taken Any early
No Issues (i.e., work order | warning signs?
Issues Exist submitted)

Vegetation growth,
including trees

Overall condition of
pond (overflow likely)

Erosion control of
exterior slopes

Erosion control of
interior banks/slopes
(wave-induced
beaching erosion or
from animal burrows)

Seepage control of
embankment/slopes

Interior geo-tube berm
spillway
(blocked or plugged)

Drainage pipe from
interior lifted berm to
flood control area
(blocked or plugged)

Ash pond outflow to
cooling pond (water
exiting appears)

Additional
Comments:

Environmental Coordinator: Plant Manager
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North Carolina

Department of Environment and Natural Resources A " . AI
."&."—""""—!’

Beverly Eaves Perdue, Governor

Dee Freeman, Secretary N CDEWi

James D, Simmons, P.G., P.E.
Director and State Geologist Division of Land Resources

April 29, 2010

NOTICE OF DEFICIENCY

CERTIFIED MAIL
RET { RECEIPT REQUESTED
RECEIPT#: 7008 1300 0001 1492 9926

Progress Energy of the Carolinas
ATTN: Fred Holt

PO Box 1551 PER 4

Raleigh, NC 27602

RE: Weatherspoon Ash Pond Dam
ROBES-009-1
Robeson County, N.C.

Dear Mr. Holt:

The Dam Safety Law of 1967" provides for the certification and inspection of dams in the
interest of public health, safety, and welfare, in order to reduce the risk of failure of such dams: to
prevent injuries to persons, damage to property; and to insure the maintenance of stream flows.

A visual inspection of the subject dam was conducted on January 27, 2010 by staff of the Land
Quality Section Fayetteville Regional Office. During this inspection, the following conditions were
noted:

I Severe Seepage was observed along the southern downstream slope of the dam.
Excessive seepage can cause failure of the dam due to internal erosion and/or
embankment sliding. You should inspect the seepage periodically and notify this office if
there is an increase in the amount of seepage, a discoloration of water, or if embankment
sliding occurs.

& Large trees are growing on both the eastern and northern downstream slopes of the dam.

Land Quality Section (9107 433-3300 Fax (910) 486-0707
225 Green Street, Suite 714/ Systel Building, Fayetteville, North Carolina  28301-5043
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Progress Energy of the Carolinas
ROBES-009-1

April 29, 2010

These conditions appear serious and justify further engineering study to determine appropriate
remedial actions. During this inspection we also investigated the potential for property damage and loss
of life in the event that your dam fails. This investigation determined that the failure of your dam could
result in significant property damage downstream. Therefore, we are listing your dam in the
“Intermediate Hazard” category.

In order to insure the safety of this dam, you are directed to retain the services of a registered
professional engineer or an experienced engineering firm to complete a geotechnical investigation and
hydraulic analysis of the dam to determine compliance with North Carolina Administrative Code, Title
15A, Subchapter 2K. A report summarizing the investigation and analysis and resulting
recommendations must be submitted to this office for review.

In addition to the above, the following items pertinent to maintenance and operation of the dam
are also recommended.

I; Maintain a ground cover sufficient to restrain accelerated erosion on all earthen
portions of the structure.
2. Periodically check the operation of all drain valve facilities. This will insure

satisfactory operation of the drains should an emergency situation arise.

E Periodically monitor the subject dam and appurtenant works with respect to
elements affecting its safety. This is in light of the legal duties, obligations, and
liabilities arising from the ownership and/or operation of the dam.

4. Remove all trees less than eight inches in diameter. Though it is not our policy to
allow any trees to grow on a dam, it is recommended that all trees greater than eight
inches in diameter be left on the dam and all other trees and bushes be removed.
Trees that are larger than eight inches in diameter that are in poor shape of pose a
threat to the structural integrity of the dam and need removal require an engineer’s
supervision and prior approval from this office. Note that all cut growth should be
removed from the dam.

As a dam owner, you may incur liability should your dam have a problem or fail, if such an
event results in loss of life, property damage, or environmental damage downstream. It is therefore
requested that you prepare an Emergency Action Plan (EAP) for this dam. The EAP establishes
procedures to be followed in events that could adversely impact the dam such as extreme precipitation,
seismic activity, excessive seepage, slides, sinkholes, and other natural hazards, and for warning the
public downstream in the event of an emergency at the dam. Gu1dancc for preparing an EAP can be
found on the Intermet at h ne. or by calling Dam
Safety Program staff at (919) 733-4574. Two copies of an EAP for this dam sh-:]uld be and submitted to
this office.
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April 29, 2010

Please advise this Office of your intended action in this matter. If positive action is not taken on
or before June 30, 2010, your case will be referred for appropriate enforcement action. Enforcement
could include a civil penalty of up to $500.00 per day of violation, and/or issuance of a Dam Safety
Order requiring the repair or removal of this dam, and/or injunctive relief to gain compliance.

Should you have any questions, please contact me at (910) 433-3300.

Sincerely,

M. Stephtn ka%é_{?.

Regional Enginecer
Land Quality Section

MSCiril

cc:  Steve McEvoy, State Dam Safety Engineer (electronic copy)
Belinda Henson, Water Quality Regional Engincer
Land Quality Section-Fayetteville Regional Office files (2 copies)
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Weatherspoon 5-year Inspection December, 2010
Photographs Page 1 of 15

Photograph 1: Crest and interior area — Northern Ash Area, north dike.
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Photograph 2: Crest and interior area — Northern Ash Area, north dike.

Photographs by S. Gollamudi or J.A. Tice
April 9, 2010, or as noted on photo
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Weatherspoon 5-year Inspection December, 2010
Photographs Page 2 of 15
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Photograph 4: Interior area, local tree presence — Northern Ash Area, north dike.

Photographs by S. Gollamudi or J.A. Tice
April 9, 2010, or as noted on photo
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Weatherspoon 5-year Inspection December, 2010
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Photograph 6: Exterior slope — Northern Ash Area, west dike. Note vegetation.

Photographs by S. Gollamudi or J.A. Tice
April 9, 2010, or as noted on photo



ATICE
Text Box
December,

ATICE
Rectangle


Weatherspoon 5-year Inspection December, 2010
Photographs Page 4 of 15
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Photograph 8: Tree growth on exterior slope — Northern Ash Area, north dike.
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Photographs by S. Gollamudi or J.A. Tice
April 9, 2010, or as noted on photo
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Weatherspoon 5-year Inspection December, 2010
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Photograph 10: Renants of old pond discharge pie — Northern Ash Area, east dike.

Photographs by S. Gollamudi or J.A. Tice
April 9, 2010, or as noted on photo
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Weatherspoon 5-year Inspection December, 2010
Photographs Page 6 of 15
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nd interior slope — Southern h Area, east dike.
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Photograph 12: Crest a

Photographs by S. Gollamudi or J.A. Tice
April 9, 2010, or as noted on photo
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Weatherspoon 5-year Inspection December, 2010
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Photograph 14: Crest of west dike, Southern Ash rea.
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Photographs by S. Gollamudi or J.A. Tice
April 9, 2010, or as noted on photo
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Photograph 15: Int