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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards of coal combustion waste from the Tennessee Valley
Authority’s Kingston, Tennessee facility in December 2008 flooded more than 300 acres of land,
damaging homes and property. In response the U.S. EPA is assessing the stability and
functionality of coal combustion ash impoundments and other management units across the
country and, as necessary, identifying any needed corrective measures.

This assessment of the stability and functionality of the Canadys Station management units is
based on a review of available documents and on the site assessment conducted by Dewberry
personnel on February 15, 2011. We found the supporting technical documentation adequate
(Section 1.1.3). As detailed in Section 1.2.5, there were two recommendation based on field
observations that may help to maintain a safe and trouble-free operation.

In summary, the Canadys Station Ash Pond units are POOR for continued safe and reliable
operation, due to the factor of safety for seismic loading conditions not meeting required
standards. Note that under static conditions the Canadys Station Ash Pond units are Satisfactory
for continued safe and reliable operation.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate
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 its first wave of 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 Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Section 104(e), to assist the Agency in assessing the structural stability and
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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. The EPA used the information
received from the utilities to determine preliminarily which management units had or potentially
could have High Hazard Potential ranking.

The purpose of this report is to evaluate the condition and potential of residue release from
management units. 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. Also, after the field visit, additional information on seismic loading
conditions was received by Dewberry & Davis LLC about the Canadys Ash Ponds that were
reviewed and used in preparation of this report.

Factors considered in determining the hazard potential classification of the management unit (s)
included the age and size of the impoundment, the quantity of coal combustion residuals or by-
products that were stored or disposed of in these impoundments, its past operating history, and
its geographic location relative to down gradient population centers and/or sensitive
environmental systems.

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).

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 on February

15, 2011, and review of technical documentation provided by South Carolina
Electric & Gas (SCE&G).

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

The dike embankments and spillway appear to be structurally sound based
on a review of the engineering data provided by the owner’s technical staff
and Dewberry engineers’ observations during the site visit; however,
factors of safety for seismic loading conditions do not meet required
standards. It should be noted that a deep-seated failure that would
compromise the overall integrity of the dike during the design earthquake
is not likely and that the dike will be capable of retaining the coal ash
during and immediately following the design earthquake event.

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

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

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical
Documentation

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.

1.1.5 Conclusions Regarding the Field Observations

The overall visual assessment of the ash pond embankment system was
that it was in satisfactory condition; however, surficial sloughing was
observed along the Ash Pond’s downstream slope. Embankments visually
appear structurally sound.

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

Canadys Steam Power Station 1-1
South Carolina Electric & Gas Coal Combustion Residue Impoundment
Canadys, South Carolina Dam Assessment Report




DRAFT

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

The current maintenance and methods of operation appear to be adequate
for the ash management unit.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

The surveillance program appears to be adequate.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

The facility is rated POOR for continued safe and reliable operation
due to the factors of safety for seismic loading conditions that do not
meet required standards.

1.2 RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability

As recommended by its own engineering studies, additional data are
required on the dike and foundation soils to permit a more in-depth
analysis of risks from seismic events. An action plan needs to be
developed and implemented to take the necessary actions to increase
factors of safety, meet all applicable standards and requirements, and to
address surficial sloughing.

1.2.2 Recommendations Regarding Maintenance and Methods of Operation
The following issues need to be addressed with routine maintenance:
e Re-vegetate embankment where necessary
1.2.3 Recommendations Regarding Continued Safe and Reliable Operation

e Develop an action plan to increase the factors of safety for the ash
pond embankments to meet or exceed the minimum requirement
for factors of safety for seismic loading conditions.

e Develop an action plan to address surficial sloughing along
downstream slope. Perform remediation along downstream slopes
where surficial sloughing is occurring.
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Canadys Steam Power Station and ash ponds are located approximately 1 mile
north of Canadys, South Carolina along the Edisto River. The town of Givhans is
approximately 16 miles downstream of the ash ponds. Figure 2.1a depicts a vicinity
map around the Canadys Steam Power Station while Figure 2.1b depicts an aerial
view of the Canadys Facility.
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Trsive Polishing
Ash Pond
Pond
Active
Ash
Pond
Canadys
Station

Figure 2.1b: Canadys Steam Power Station Aerial View

2.2 COAL COMBUSTION RESIDUE HANDLING
2.2.1 Fly Ash

Fly ash is collected at the base of the stack 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 Active Ash Pond. The discharge into the ash pond is continuous. A
flowchart for handling the fly ash is shown in Appendix A (Doc 01 -

Water Flow Diagram).
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Hopper feeding ash sluice line
2.2.2 Bottom Ash

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

2.3 SIZE AND HAZARD CLASSIFICATION

The ash pond is impounded by an earthen embankment system consisting of a dike
configuration. There are two main ponds, one that is active with an internal dike
separating the ash pond from the polishing pond, and one that is inactive. Table 2.1
provides information on dam height, crest width, length and side slopes.
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Table 2.1: Summary of Dam Dimensions and Size
Active Ash Pond Inactive Ash Pond
Dam Height (ft) 20 12
Crest Width (ft) 12°/20° 15
Length (ft) 9,050 7,700
Side Slopes (upstream) H:V 2.5:1 1:2
Side Slopes (downstream) H:V 2.5:1 1.5:1

Inactive Pond - The maximum remaining storage volume corresponding to the top
of the embankment for the Inactive Ash Pond is 938,300 cubic yards based on an
SCE&G Response to EPA (Appendix A: Doc 02 - Response to EPA) dated March
20, 2009. However, the Inactive Ash Pond is no longer used for coal combustion
residual productions.

Active Pond - The Active Ash Pond has a maximum remaining storage volume
corresponding to the top of the embankment of 80,732 cubic yards based on the
SCE&G Response to EPA. It should be noted that since this last evaluation (2009)
the Active Pond has been in use and the numbers have most likely changed.

Table 2.2 provides information on the storage capacity and size of the ponds.
Based on the storage capacity and other data in Tables 2.1 and 2.2, both ponds are
considered Intermediate in size.

Table 2.2: Maximum Capacity of Unit
Active Ash Inactive Ash

Pond Pond
Surface Area (acre) 95 80
Current Storage Capacity (cubic yards) 2,189,468 675,000
Current Storage Capacity (acre-feet) 1,357 418
Total Storage Capacity (cubic yards) 2,270,200 1,613,300
Total Storage Capacity (acre-feet) 1,407 1,000
Crest Elevation (feet) 80 69.5
Normal Pond Level (feet) 72.1 -
Table 2.3a: USACE ER 1110-2-106
Size Classification

Active 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
Canadys Steam Power Station 2-4
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Table 2.3b: USACE ER 1110-2-106
Size Classification

Inactive 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 has not been assigned by a regulatory agency, but based on
observations and the lack of population in the surrounding area, a classification of
Low appears to be appropriate. 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
or environmental losses. Losses are principally limited to the owner’s property, and
the land use surrounding the plant is rural.

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)

2.4 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE
UNIT(S) AND MAXIMUM CAPACITY

Both the Inactive Pond and the Active Ash Pond permanently contain fly ash,
bottom ash, pyrites and boiler slag. The drainage area is the surface area of the
ponds. Please note the polishing pond data is included with the Active Ash Pond
for this section.

Principal Project Structures
2.4.1 Earth Embankment

The original material of the embankment appears to be native soils based
on Progress Energy’s supplied Geotechnical data.
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2.4.2 Outlet Structures

The Inactive Ash Pond had a 30” diameter riser and an outlet pipe that is a
free outlet with no tailwater condition.

The Active Ash Pond discharges into the polishing pond through a 4’
inside diameter riser with a 3” barrel. The discharge into the polishing
pond is below the pond surface.

The polishing pond discharges through a Parshall Flume to the Edisto
River.

2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

Critical structures were located by using aerial photography which might not
accurately represent what currently exists down-gradient of the site. No critical
infrastructure was found to be downstream of the site with the exception of Colleton
State Park and Jeffries Hwy/Porter Avenue (HWY 15).
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

Summary of Reports on the Safety of the Management Unit

Progress Energy provided the two most recent annual inspection reports. The most
recent is the 2010 Annual Ash Pond Dike Inspection, Canadys Station, dated
December 14, 2010 (Appendix A: Doc 03 - 2010 Inspection Report).

¢ Recommendations from 2009 report had been “aggressively repaired and
maintained’’;

e The trench caused by the slurry wall construction silt fence had been
repaired as noted in the 2009 report;

e Minor surface erosion was present along the downstream slope where
hydroseeding was not successful;

e Rutting of the downstream slope was observed where mowing equipment
was used;

e The berm separating the polishing pond from the active ash pond appears to
have “a very small localized slough”;

e  Woody vegetation observed in 2009 in the rip rap along the downstream
slope had been removed.

e Vegetation along the interior embankment had been cut down,

e Tall grass was observed growing in the area of the inactive pond where little
or no water was apparent.

2009 Annual Ash Pond Dike Inspection, Canadys Station, dated 12/04/2009.
(Appendix A: Doc 04 - 2009 Inspection Report)

Active Ash Pond
e Minor surface erosion was present along the downstream slope;

e Sloughing had occurred where the silt fence was trenched into the dike
during recent construction;

e The berm separating the polishing pond and the active ash pond appeared to
have been damaged during construction and a small localized slough was
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e Woody vegetation that had established in the rip rap of the downstream
slope had been removed.

e Small trees were observed growing on the interior embankment of the ash
pond and on the downstream slope near the outfall.

e Deep ruts were noticed along the downstream toe of the ash pond which was
noted to have been caused by recent vehicular traffic.

Inactive Ash Pond

e Surficial erosion was observed; it was noted that the areas were small and
should “be easily repaired”;

e Thick vegetation has established along the interior bank;

e Tall grass was noted inside the active ash pond where little or no water was
apparent.

e The observer noticed “medium, large, and very large trees” flourishing
within the ash of both ponds.

e Waterfowl was noticed in the impounded water within the inactive pond.

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

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 (No. SC0002020, dated
July 18, 1995). The South Carolina Department of Health and Environmental
Control periodically inspects the ash ponds for compliance.

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS

Data reviewed by Dewberry did not indicate any spills, unpermitted releases, or
other performance related problems with the dam within 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

4.1.2

4.1.3

Original Construction

The Inactive Ash Pond was commissioned in 1974. The pond was
designed by Gilbert Associates, Inc., but detailed documentation for the
original design and construction of the pond was not provided.

The Active Ash Pond was constructed in 1987 from original ground
surface at an approximate elevation of 60°.

Significant Changes/Modifications in Design since Original Construction

A new slurry wall was constructed in 2007 within the Active Ash Pond to
prevent seepage within the dike. This construction was approved by South
Carolina Department of Health and Environmental Control on September
22,2005.

Significant Repairs/Rehabilitation since Original Construction

No documentation of significant repairs/rehabilitation since the original
construction was provided.

4.2 SUMMARY OF OPERATIONAL PROCEDURES

4.2.1

4.2.2

Original Operational Procedures

The original ash pond (i.e., Inactive Ash Pond) and Active Ash Pond are
designed and operated for reservoir sedimentation and sediment storage of
ash. Plant process waste water, coal combustion waste, coal pile
stormwater runoff, and minimal stormwater runoff around the Ash Pond
facility are discharged into the reservoirs. Inflow water is treated through
gravity settling and deposition, and the treated process water and
stormwater runoff are discharged through an unregulated type overflow
outlet structure.

Significant Changes in Operational Procedures and Original Startup

No documentation was provided describing any significant changes in
Operating Procedures.
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4.2.3  Current Operational Procedures

To the best of our knowledge, original operational procedures are in
effect. The Inactive Ash Pond received coal combustion by-products until
1989 and it has not been used since.

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.IL., performed a site
visit on Tuesday February 15, 2011.

The site visit began at 10:00 AM. The weather was partially cloudy and cool.
Photographs were taken of conditions observed. Please refer to the Dam Inspection
Checklist in Appendix B for additional site observation 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 dam was that it was in satisfactory condition and no
significant findings were noted.

5.2 ACTIVE ASH POND

5.2.1

522

523

Crest

The crest had no signs of rutting, depressions, tension cracking, or other
indications of settlement or shear failure, and appeared to be in
satisfactory condition.

Upstream/Inside Slope

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

Downstream/Outside Slope and Toe

There were signs of surficial sloughing particularly along the downstream
slope. Wetlands and a waterway channel are located along the
downstream toe of the embankments. (See Photos 1, 2, and 3.)
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Photo 1. Standing water in vehicular traffic ruts

02/1572011

Photo 2. Channel along the downstream toe
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Photo 3. Surficial sloughing along downstream slope
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 INACTIVE ASH POND
5.3.1 Crest

The crest had no signs of any rutting, depressions, tension cracking, or
other indications of settlement or shear failure, and appeared to be in
satisfactory condition.

5.3.2 Upstream/Inside Slope

The interior of the pond is heavily vegetated and it appears the upstream
slopes at one point in time had woody vegetation that was recently
removed. No scarps, sloughs, depressions, bulging or other indications of
slope instability or signs of erosion were observed.
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Downstream/Outside Slope and Toe

No scarps, sloughs, depressions, bulging or other indications of slope
instability or signs of erosion were observed.

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.

54 OUTLET STRUCTURES

5.4.1

54.2

543

54.4

Overflow Structure

The outlet structures for the Active Ash Pond and the Polishing Pond were
properly discharging flow from the pond and visually appeared to be in
good condition.

Outlet Conduit

The visual portion of the outlet conduit was functioning properly with no
apparent deterioration for the Active, Inactive and Polishing Ponds.

Emergency Spillway
No emergency spillway is present.
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 was provided about the flood of record. The Active
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 flood stage.

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 reservorr,
and to design spillways and outlet works that are capable of safely
accommodating the flood flow 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
intermediate-sized structure (See section 2.3), in accordance with the
USACE Recommended Guidelines for Safety Inspection of Dams, ER
1110-2-106 criteria, is the 100-year to /2 PMF (See Table 6.1.2).

w
n Table 6.1.2: USACE Hydrologic Evaluation Guidelines
m Recommended Spillway Design floods
Hazard Size Spillway Design Flood
> Small 50 to 100-yr frequency
H Low Intermediate 100-yr to %2 PMF
Large % PMF to PMF
: Small 100-yr to % PMF
u, Significant Intermediate % PMF to PMF
Large PMF
ﬁ Small % PMF to PMF
High Intermediate PMF
q Large PMF
(a8
Ll
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The Probable Maximum Precipitation (PMP) is defined by the American
Meteorological Society as the theoretically greatest depth of precipitation
for a given duration that is physically possible over a particular drainage
area at a certain time of year. The National Weather Service (NWS)
further states that in consideration of our limited knowledge of the
complicated processes and interrelationships in storms, PMP values are
identified as estimates. The NWS has published application procedures
that can be used with PMP estimates to develop spatial and temporal
characteristics of a Probable Maximum Storm (PMS). A PMS thus
developed can be used with a precipitation-runoff simulation model to
calculate a probable maximum flood (PMF) hydrograph.

The 24-hour, 10-square mile PMP depth is 44 inches (3.7°). The
freeboard of the Active Ash Pond is 7.9 and the Polishing Pond is 16.6’.
Since the facility has a contributing drainage area equal to the surface area
of the impoundment, adequate freeboard exists so the facility would not
experience significant flood states and could safely pass the design storm.

6.1.3 Spillway Rating

No spillway rating was provided. The Ash Ponds are 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
No downstream flood analysis was provided.
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

7.1.2

Stability Analyses and Load Cases Analyzed

A stability analysis report for the ash pond dated December 8, 2005, by
GEI Consultants, Inc., provides information on the stability analysis
results. Updated slope stability analysis reports, prepared by CDM dated
March 16, 2011 and May 17, 2011 were provided after the site visit
(Appendix A: Doc 11 - Seismic Slope Stability Analysis and Doc 12 —
Static Slope Stability Analysis). Steady state (normal) and seismic
loading conditions were analyzed and are presented in Section 7.1.4
Factors of Safety and Base Stresses.

Design Parameters and Dam Materials

The GEI Consultants, Inc. 2005 report includes documentation of the
shear strength design properties for the ash pond embankments, and is
presented in the following section. The CDM 2007 report shows the
geotechnical analysis of the new cement-bentonite slurry trench. Soil
properties information used in stability analyses from these reports is
provided in Table 4a. Additional information on soil properties was
provided in the CDM 2011 report, see Table 4b. The soil properties are
generally acceptable values for these types of materials.

Table 4a
Soil Properties for Stability Analysis North Embankment
Soil Description (USCS Unit Fiction Angle Cohesion
Classification) Weight
(degrees) (psf)
(pcf)
Dike (SM) 130 34 0
Dike (SC-SM) 125 34 0
Existing Soil — Bentonite 130 38 0
Backfill
Proposed Cement Bentonite 70 - -
Canadys Steam Power Station 7-1
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Table 4b
Soil Properties for Stability Analysis ( From March 16, 2011 Report)
Material Unit Fiction Angle Cohesion
Weight
(degrees) (psf)
(pcf)
Ash 80 0 0
Silty Sand 120 32 0
Clayey Sand 110 30 0
Widely Graded Sand 125 0 550
Sandy Silt (Cooper Marl) 110 0 4,000
Soil-Bentonite slurry-wall 130 0 0
Cer|r|1ent-Bentonite slurry 80 0 10,000
wa

Appendix A: Doc 11 — Seismic Slope Stability Analysis

7.1.3 Uplift and/or Phreatic Surface Assumptions

Monitoring instrumentation devices have not been installed to verify water
levels within the embankment. The assumed phreatic surfaces are shown
on the figures below and the depiction seems appropriate for these types of
structures. No additional information was provided. The water level of the
Active Ash Pond was stated to be 72.1° and the Polishing Pond to be

63.4°. These elevations were not verified.
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Stability Analysis - 95-Acre Ash Storage Pond, Canadys, SC

Morgenstem-Price Analysis
Distance between S-B wall (downstream ) and C-B wall: 1 foot

Low Water Level: EL 72 ft

clevation

0 1) & o ¥ 1o 120 140 160 150 00

Distance

Name: Silty sand  Model: Mohe-Coulomb ~ Unit Weight: 120  Cohesion: 0 Phi: 32

Name: Clayey sand  Model: Mohr-Coulomb  Unit Weight: 110 Cohesion: 0 Phi: 30
Name: Widely graded sand  Model: Mohe-Coulomb  Unit Weight: 125 Cohesion: 0 Phic 28
Name: Cooper Marl  Model: Mohr-Coutomb  Unit Weight: 110 Cohesion: 4000  Phi: 0
Namo: Ash  Modek Mohr-Coulomb  Unit Weight: 80  Cohesion: 1 Phi: 0
Name: C-8 vall Model: Mohe-Coulomb  Unit Weight: 80 Cohesion: 10000  Phi: 0
Name: Common fill  Model: Mohe-Coulomb  Unit Weight: 120 Cohesion: 0 Phi: 32
Name: GABC  Model: Mohr-Coulomb  Unit Weight: 125  Cohesion: 0 Phi: 38

Name: Soil-Bentonite  Model: Mohr-Coulomb  Unit Woight: 130  Cohesion: 0 Phi: 25

7.1.4 Factors of Safety and Base Stresses

A slope stability analysis was performed determining the factors of safety for the
stability of the dike with the new slurry wall installed. A factor of safety of 1.6 for
static conditions was determined which exceeds the required standard of 1.5. (See
Appendix A: Doc 12 — Static Slope Stability Analysis).
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Factor of Safety against Slope Failure (Seismic Conditions)

Table 7.1.4a

Slope Factor of Safety Factor of Safety High
Low Water Water
Upstream 1.90 1.88
Downstream 1.64 1.60

Factors of safety for seismic loading conditions are listed in table 7.1.4b
and do not meet the minimum required standard of 1.1. It was concluded
by CDM that a deep-seated failure that would compromise the overall
integrity of the dike during the design earthquake is not likely and that the
dike will be capable of retaining the coal ash during and immediately
following the design earthquake event. However, significant deformation
of the dike slopes during the design earthquake is likely to occur,
particularly for the upstream slope. These deformations could threaten the
longer term integrity of the dike as a containment facility and not allow
the impoundment pond to remain functional following the design seismic
event until repairs are made. (Appendix A: Doc 11 — Seismic Slope

o Stability Analysis).
[y Table 7.1.4b
> Factor of Safety against Slope Failure (Seismic Conditions)
= Slope Failure Mode Factor of Factor of
: Safety Low | Safety High
u Water Water
Localized and Surficial
u Falnre 0.19 0.18
q Upstream 4 4
Major and Deep Seate
Failure 1.12 1.16
: Localized and Surficial
n Failure 0.87 0.80
m Downstream - -
Major and Deep Seate
Failure 1.01 1.00
g See Appendix A: Doc 11 — Seismic Slope Stability Analysis
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7.1.5 Liquefaction Potential

The CDM 2011 report evaluated the potential for liquefaction and
determined the embankment material is not susceptible to widespread
liquefaction with the exception of the soil-bentonite wall material. It was
noted that this liquefaction screening evaluation was conducted based on
limited boring, laboratory and cone penetrometer test data (Appendix A:
Doc 11 — Seismic Slope Stability Analysis). Soil liquefaction in
conjunction with seismic activity has been documented in the region by
the University of South Carolina as well as USGS.

7.1.6  Critical Geological Conditions

The site is located within the Coastal Plain of South Carolina. The
sedimentary rocks of the Coastal Plain partly consist of sediment eroded
from the Piedmont and Fall Line and partly of limestone generated by
marine organisms and processes. A highly calcareous-cemented clay and
silt size stratum refer to as the “Cooper Marl” is typically located about
60’ below the surface. The site is also located in a relatively high seismic
area. The 1886 Charleston earthquake demonstrated that substantial
earthquake hazards exist in the region.

Based on USGS Seismic-Hazard Maps for the Conterminous United
States, the facility is located in an area anticipated to experience a 0.45 g
acceleration with a 2-percent probability of exceedance in 50 years.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION
Supporting technical documentation is adequate.

7.3 ASSESSMENT OF STRUCTURAL STABILITY

Overall, the structural stability of the dam visually appears adequate, however based
on the factor of safety for seismic loading conditions, the embankment system does
not meet required standards.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATING PROCEDURES

The ash pond was designed and operated for reservoir sedimentation and sediment
storage of ash. Plant process waste water, coal combustion waste, coal pile
stormwater runoff, and minimal stormwater runoff around the Ash Pond facility are
discharged into the reservoir. Inflow water is treated through gravity settling and
deposition, and the treated process water and stormwater runoff is discharged
through an NPDES-permitted, unregulated-type overflow outlet structure.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

Maintenance of the dam and project facilities is adequate, although the following
maintenance items need to be addressed:

e Remediate surficial sloughing
e Bare areas should be vegetated
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 adequate, although some minor maintenance repairs are recommended.
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES
Quarterly Inspections:

Quarterly inspections reports were provided by SCE&G/SCANA and can be found
in Appendix A: Docs 07 — 10.

Annual Inspections:

Annual inspections were provided by SCE&G/SCANA and can be found in
Appendix A: Doc 03 & 04.

9.2 INSTRUMENTATION MONITORING

The Canadys Steam Power Station ash impoundment dikes do not have an
instrumentation monitoring system.

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

No instrumentation is present at the Active Ash Pond, Inactive Ash Pond
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or Polishing Pond.
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A TANA COM PN Y

March 20, 2009

Mr. Richard Kinch

U3 Environmental Protection Agency {5306F)
1200 Pennsylvania Avenue, N
Washington, DC 20480

Dear Mr. Kinch:

This documant is prepared in response to the letter from Lisa P, Jackson dated Margh
9, 2008 and from Mr. Barry N. Breen dated March 9, 2008 to Chief Executive Officer,
South Carolina Electric & Gas, 1426 Main Street, Columbia, South Carolina and to Plant
Manager, Canadys Steam Power Station, Hwy 61, Canadys, Scuth Carolina, Re:
Request for Information Under Section 104(e) of the Comprehensive Envirgnment
Response, Compensation, and Liability Act, 42 U.5.C. 9604{e).

Please find attached my signed certification and responses to quastions set forth in 5
Enclosure A. Additionally, you wiil find attached Enclasure B identifying the additional *
facilities on the South Carolina Electric & Gas system having simitar diked or bermed
management units or management unifs designated as landfils which receive liquid-
borne material fram a surface impoundment used for the storage or disposal of
restduals or by-products from the cornbustion of coal. including, but not imited to, fly
ash. bottom ash, boiler stag, or flue gas emission control residuals.

; Eandé‘th

e Mr Willkam B. Timmeman, CEQ
Mr. Stephen A. Byrne, Sr. Vice President Generation, Nuclear & Fossil Hydro
Plant Manager, Canadys Steam Paowsr Station

scees | 1) Resrorch Drive « Coluména, Soorh Coraling - 23203 » 3 16031 2177208~ § (BG] F506241 « W [H03) 530 484 « o L Cav



| centify thal the informalion contained in this response to EPA's request for infarmatian and the
accempanying documents 15 true, accurale, and complete. As to the identified portions of this
resgonse for which | cannot personally verdfy their accuracy, | certify under penalty of law thal
this response and all attachments were prepared in accordance with a system designed Lo
assure that qualtied personnel properly gather and evaluate the information submitted. Basad
sn my inguiry of the persan or persons wiho manage the system, those persons directly
respansitle for gathering the information, tha informalion submitted is, to the best of my
kriwledge, true accurate and complete. | am aware that thera are significanl penalties for
submitting false information, Including the possibility of fines and imprisonment for knowing

viclations,
/ -~
Signature; :"{‘hl_q‘h G :
Titla: z:'ﬁg- .f
Date: ..f/-?.l{éaa?




Enclosura A

T Relativa to the Natfonal Inventory of Datts criteria for High, Significant, Low, or Lasx-thar.
Low, please provide the potantial hazerd rating for each management unil and Indicate
who estadiished the rating, what the basiy of the rating Is, and what fedoral or stato
agancy regulates the unit(s). i the unitfs} does mol have a rating, please note that fact.

Tre Canadys Station management units are camgrised of two osh pongds, neihar of which has
been assigned 2 harard rating by the Scuth Carcling Department of Health and Environmentza!
Control. Dams and reservoirs in South Careling are ragulated pursuant Lo the S Dams and
Reseryous Safety Act and the regulalions peraining thereto. Requlaton 72-2.0.1 of the SC
Dams and Reservorrs Safely At Regulstions axempls the following types of dams irom the Cams
and Resarvars Safely Acl:

1. Unless the hazard potenbal as determined by the Department is sush that darm
failure o improper reservair operation may cause foss of human e, any dam which is
oF shall be {2} tess than twenty-five feat in height frarm the natarat bed of the seam or
water coLrss Measured at the downstreamn toe of the dam, or twenty-five fest from the
iwest elevaton of the outside limil of Ihe dam, if il iz not across a stream channal o
waler course, K the maximuan water storage elevation and {b) hag or shal have an
impounding capacity at maximum water siorage afevation of iEss than Gty acre-foet '

The 80-acre “Inactive Ash Pond"® and 95-acre “Active Ash Pond” dikes at Canadys Station are no
more than 12 feel and 20 feat in height, respectively. Since bath of the pond dikes are lass than
25 feet in height, the perds are exempt frem the Act per Reguiation 72-2 0.1 and therefore no
falings have been assignad.

2z What yaer was cach managaman! unit cormmmissioned and expandad?

The Bl-acre "lnactive Ash Pond™ was commissionsd m 1974 and received coal combustion
byproducts untrl 1989, The 95-acre “Activa Ssh Pond™ was commissioned in 1989 and conlinues
to receive coal combustion byproducts. The description lor rmanagament units for coal
combycstion residuals/by-producks oiferad in the USEPA March 5. 2009 lalter 15 widely
encompassing and. upnn s most conservative interpretation, covld be broadly construed fo
ntlude thas following other pandesbasing at tha Canadys Steam Power Station:

Setiling Ponds #1 and #2

Coal Pile Runolf Basins #1 and #2
Coal Fila Runel Datenbcr Basin
Low Volume Waste Pords A B & C
Spray Pond

- 4 % W

The above pondsiSasns arg primarly used for waslewater frealmant purpesas and are not
dasignated as tanafits/impoundments for the storage or drsposal of coal combustion byproducts.
SCE&G therstore helieves that these ponds/basing are nol conslstant with tha intentions of EPA'S
Request for Infermation ang we have [Imited our respomses to the “Inaclive™ and “Aclive™ Ash
Ponds.

3, What materiols are temporarly or permanently conlaiied in the unit? LUze the following
categoriag o respond 1o this question: (i} My axh; {2) bottom ash: (3} boder sfag; (4) flue
gax amiscion coqatrof residuals; (5 other, ¥ the menagement unit conlains more han onae
tvpe of matwrial, piease identify all that appiy. Also, if you fdentdfy ~other,” plesae zpecily
the other types of matarials that arg temporarily or parmanenty contalned In the unings).

Bath the “Inactive Ash Pond”™ and “Active Ash Fong” permanenily contain ffy ash, botom ash,
pyntes and kaifer stag



Encleslre A

A Was e management unfifs) designed By a Professiona! Engineer? J5 or was the
construction of the wasle management unitis) under the supervision of a Profassiopal
Engineer? Is Inspectlon and menitoring of the safety of the wasie management Laitfs)
under the supervision of & Professional Enginear?

The “Active Ash Pond™ was designed by a SCERG Piolessicnal Engnesr and s constiuchan
was performad under the supervision of Professional Engmeer:.

The “Inactive Ash Pond® was designed by the engineering company of Gilberd Associates, Inc.
While detailed documenlabon for the oniginal design and construction of the pond is Hirrted: i
1893, SCE&G commisseoned Coastal Enginesnng and Tesbng to conduct a geoteshrica
anginaaring evalualion of subsurface soils under he supervision of Professional Engineers.
Through sail boring evalustiona, the dikes were detarminad lo be of BoUNY consircton.

Rouline, scheduled inspections and monitgring of the ash ponds ars not parformed undes the
superwision of & Professional Engineer. Currently SCE&G perorms assessmentsiavaluations of
the dike struclure lor both ash ponds as part of the NPDES permil on an arnuzl basis. The
rasutis are infemally documented The annuat inspection repors are not submitted to DHEC
uniess a finding is identfied or a correstive action olan 5 required. A daily visual inspaciion is
perfomed o look for signs of cracking, setting, siope movement, erosion and vegetakon growlh
1 any follow wp action 15 required, & Work Order 15 wrilten and the items complated and closed
out in a imely manner. Al follow up ations 10 date have baen for minor marierance,

5 When did the company last assess or evaluate the safely (fe., structural integrity) of tho
managematt uniifs}? Briafly describe the credentiais of those conducting the structural
integrity sssessmonis/avaivations. Menlify actions taken or planned by facility parsepnel
@5 & resiuft of thesa assexsmenta of evaluations. i correctiva actions wore takon, briefiy
dascribe the credentials of those performing the carrective activns, whother they worg
compatty amployess or contractord. If the company plans an assessmant or avaluation in
tha fulure, when is It axpacted to ocour?

Structural inlegrity sssessmentsfevaluations for state stability were performed on e 95-a5re
“Active Ash Pond” in 2002 2005, and 2007 The 2002 assessmentevaluation was performed by
General Engineaning. an enginesring consulting finm specializing in envirgnmental consulbng and
engmnesring dasign, The 2005 study was performed by GE! Consullants, Ing {GEI}, and the 2007
study was performed by Camp, Dresser, & McKee (COM). GEI and COM are geotechnical
angingsring specalisls. Mo siructural integrily corective aclions were taken, planred, or deamed
NECeSsary 35 a rasull of the 2002, 2006, gr 2007 assassments,

As ctated in Responge ¥4, n 1985 SCESG contracted Coastal Engineering and Testing 1o
conduct & gectechnical enginesnng avaluation of subsurface solls of ™ha B0-acra ~Ihactive Ash
Portd”. Through scil boring evaluahions, the dikes were delermined to be of sound conseuction.
The geolechnical evaluatisn was performed under the supervision ol Prolessional Engneers

6. When did a State ar a Federal regulatory official last Inspect or avaluate the safety
fstructural integrity} of the management unit(s)? i you ara aware of a pianned state or
fadersl Inspection or evalustion In the fuluire, when 13 it expested to cceur? Please identify
the Federal or Stale requfatory agency ar department which conducted or is plapning the
inspacifon or evaluatfon. Flease prowide s copy of the most recent official inspeetion
report ar evaluation.



Enclosure A

19,

SCE&G 15 not aware of past mspections by State or Federal requlatary afficials for the purpose of
evaluatirg the safety [structural integrity) of the ponds. SCELG is not awsare of any planned
State or Pederal inspections in the fure.

The Soulh Cargline Depanmant of Heaith and Envirenrental Control {SCOMEC) periadically
nzpects the ash ponds  However, these inspections are generally for NPDES permit comptiance
Prsposes and do nol involve evaluations of the structural inlegrity of the ponds.

Have assessments or evalustions, or inspections cenducted Ay State or Federal regulatory
offficlals conducrad within the past vear uncovered & safaty iaxuss) with the managsment
unitis), and, if 3o, dexcribe thae actons that have been or are baing taken Lo deal with the
Issu or [Esues. Ploase provide sny documentation that you have for thesa actfons.

Hop

What iz the surface areg (acres) and roml storaga capacity af each of the managameni
uniis? What /s the volume of materials currently stored fn each of Hi management
unil(a)? Pleage provide the date tha! the volume measurement(s) was taken. Flease
pravide the maximum height of the mensgement urdifs). The has!s for delermining
maximwm hofght I3 explained (ater in this Enclosure.

The “Inaclive Ash Pond® has a surface area of approximately 80 acres and a tetal caleulated
slorage capacdy of 1,613, 300 cubic varda. The volume of matetials currantly stored in the “Active
Ash Pongd” is estimated 1o be 575 000 cuhic yards SCESG's estimata of the volume of mateals
currenlly stored in the “in Active Ash Pond” is based on 2 datailed bathymelric survey of tha pond
performed in Seplember 2004, The maximum height of the pond is 12 feat.

The "Active Ash Pond® has 2 surdface area of approximatety 95 acres and a lolal cakulaled
sterage capacity of 2 270,200 cubic yards. The volume of matarials cunrently storad i the ~Active
Ash Pond” is esbimated to ba 2,185,468 cubic yards. SCE&G'= msimalta of the volume of
rraterials currently stored in the “Achive Ash Pond” ks based on a detailed bathymetric survay of
the pand performed in Septermber 2004, ash disposal records for the pencd September 2004 lo
present. and ash removed from the pond for recycling Tor the period September 2004 1o pragsent.
The maximum helght of the pond is 20 feet.

Please provide a bris? history of known spiiis or urpermitied ralesses from the unit within
ihe lest fen years, whather or nof these werda reported to State or fedaral reguistary
agencies. For purposes of this guestion, please incfude only refsases to surfece water o
to the fand (do nof Include releases fo groondwater).

- Upen miormation and belief, thers have not been any spills of unpermitted releases from the ash

ponds withan Ihe ast len paars,

Fleass Jdentty il current lagal awner(s) and operator{s) al the taciity.

The Canadys Staam Power Statian facilily to intlude the subject ash ponds »5 legaify owned and
operated by SCEAG



Enclosure B

Urquhart Station
100 Heith Mullis Crive
Beech |sland, South Carolina 29842

Wafterae Station
142 Wateres Station Road
Easlover, South Caraling 25044



2010 ANNUAL ASH POND DIKE INSPECTION
CANADYS STATION



2010 ANNUAL ASH POND DIKE EVALUATION

The earthen retaining structures at the Canadys Station Project were vispally evaluated
on December 14, 2010, This consisted of visiting the site and visually inspecting the
condition of the berms of the operational (active) ash ponds, the berms of the polishing
pond, and the berms of the non-functioning (inactive} ash pond. The visual inspection
was conducted by James Devereaux and Michelle Camburn.

Prior to arriving on-gite, the quarterly inspection sheets wera reviewed for any site
specific or general concerns by plant personnel, recurrent problems, state of the wet
areas observed on June 19, 2003, existing conditions that had been previously
addressed, or any concems regarding the existing conditions, integrity, andfor
performance of the earthen retaining structures. The quarerly reports are included in
Appendix A of this report.

The purpose of this report is to presant the findings and observations noted during the
visual inspection of the earthen ash pond dikes. For the purposes of this repert, the
terms “earthen retaining  structurse,”  “berm,” and  "embankment” are  used
interchangeably. Also, the term "upstream”™ shall refer to the interior face of the ash
pond and “downstream” shall refer to the exterior and most visible face of the ash pond
dike. This report descrbes the observed sife conditions as they appeared during the
field reconnaissance of the earthen retaining structures.

The scope of this report is limited to a visual inspection of the physical appearance of
the embankments during the on-siteé recconnaissance, documenting any observed
potential indicators of adversa conditions, and drafting a report. This report is in no way
prezented as, or intended to be, a thorough evaluation of the structural integrity,
susceptibility fo seismically induced damage, or static and/or dynamic stability of slopes,
embankments, berrns, impoundments, or other earthen retaining structures.

FPotential indicators of adverse conditions sought included, but were not Iimited to, the
presence of additional saturated areas on the downstream face of the slopes, increased
flow or detericrating conditions of the wet areas discovered in June 2010, arosion, the
presence of cloudy (turbid) water in ditches/puddles/shallow depressions, the presence
of sloughsfslides, the existence of animal burrows or woody vegetation on
embankments, exiensivefabnormal ieakageferpsion at or near drainage structures,
genaral appearance, or the need for routing mamntenance. Any such conditions were
noted and are included in the findings section of this report as, are recommendations for
further action.

To standardize this report, the Wet Areas discovered on June 19, 2009 are designated
and distinguished as follows: Wet Area 1 (WA-1) is the area that was excavated, had
erosion controf sock installed, and had rock placed i it to form a surface relief drain.
Wet Area 2 (WA-2) is the wet area where ercsion control sock was instalied, but no
rock.



FINDINGS AND RECOMMENDATIONS

The following situations were noted during field reconnaissance operafions;

L

Plant parsonnel have aggressively repaired and maintained the ash pond dikes
as recommended in the 2008 Report

The trench caused by the siurry wall construction silt fence, as noted in 2009
Report, has bean completely repairad

Minor surface erosion is present on some areas of the downstream faces of the
ash pond berms where hydroseeding was not successful

Some rutting of soft surface soils was observed where mowing equipment was
used on the exterior face of the active pond

One benn separating the palishing pond from active ash pand appears {0 hava
a very small localized slough

All of the woody vegetation observed in 2009 1o be growing within the rip rap on
the downstream slope of the active pond inspections has been removed

All “volunteer” Wax Myrtie (Privet) growing on the intarior embankment face of
the inactive pond has been cut down to faciiitate visual inspection of the interior
face of the dike. Volunteer is a term used io describe vegetation that has grown
of its own accerd and was not planted by human activity. This vegetation is so
thick as to almost appear as a privacy screen of hedgerow

Inside the area of the inactive pond where litlle or no water is apparent, grass
resembling Pampas Grass, grows thickly and abundantly

WET AREA EVALUATION

WA-1 exhibited no signs of seepage and very little standing water was apparent in this
area. After heavier or more extensive rains, water usually ponds downstream of the
rock in front of the erosion contral sock., WA-2 was completely dry and the soils
exhibited no moistness.

RECOMMENDATIONS

1. All eroded areas and areas that need to be re-seeded should have a thin layer (4
in} of top soil placed over the surface soils, and be re-vagetated.



2. Any new woody vegetation found growing on the upstream face of the active
ash pond dike should be removed, to include the root system, and the
holesfvoids caused by removal should be addressed in the same manner as
presented in the 2009 Report,

3. When feasible for the plant, the small trees (approximately 5-10) growing in the
active pond should be removed before they get too large.

4. No further action with respect io vegetation, both woody and herbaceous,
growing inside the inactive ash pond, other than visual monitering and routine
maintenance of drainage ditches within the pond, needs to be taken at this time.

2. Routine maintenance such as grass mowing, fertilizing, applying herbicide to rip
rap amored banks at entry ramp, etc. and regularly scheduled quarterly visual
inspections and an annual evaluation by the Dam Safety Engineer {i.e. the
implementation of the Ash Pond Inspection Program) should continue. Plant
Operations and Management (O&M) Pracedures should be modified to include
the recommendations specified herein.

6. An Emergency Action Plan (EAP), modeled after similar such FERC mandated
plans for high hazard dams, should be crafited by the Hydro Dam Safety
Compliance Division. This plan would be infernally reviewed and updated
annually. A comprehensive review would be conducted every five years with
Federal, State, and Local Emergency Response Offictals,

CONCLUSIONS

Based en the information presented herain and the visual inspection of the ash pond
dikes at Canadys Station, at this time the earthen structures forming both the active and
inactive ash pond dikes appear to be stable and functioning as designed.



ERTIFICATION

This report presents my findings and recommendations. I there are any questions or |
can be of further assistance, please do not hesitate to contact me.

Respectfully submitted,

. J. M. Landreth/M. C. Summer
T. Miller
K. W. Wicker/M. C. Camburn
Hydro Dam Safety Compliance File
Corporate Records



APPENDIX A
QUARTERLY
INSPECTION

REPORTS



Canady's Station 3/35/!0
Pond Dike Inspection Form

Pond Identification: Bl Gand (06 [(example: LYW A, Cozlpile Runoff, etc...)

l. Genetal ;
a. Waather  (Jen— AS°

¢
b. Most recent precipitation date, type, and estimated amount: = .l':.l/j{:s F 4" }n-ﬁw |'rrII

£. Describe any type of activity within the pond itself{cleaning, ash removal, berm construction,
etc.: AJh?'-Mjs ot Here of a‘ntper—l-‘im

A eTeaT k. e A T T ST ARns Tr e e T I A SRR T Ty

d. Approximate Water Level in Pond: A,er“‘r“a |r

e. General Condition of Pond: \J Satisfactary Unsatisfactory
Explain Unsatisfactory Rating:

f. General Condition of Inlet: \' Satisfactory Unsatizfactory
Explain Unsatisfactory Rating:

g. General Condition of Discharge:___ satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

|5 discharge flow muddy, cloudy, dark, or otherwise discolored Mo__ Yes
i, Interior Embankment Face Condition

a. Vegetation/Ground Cover Conditian: \, Satisfactory Unsatisfactory
Explain Unsatisfactory Rating (bare slopes, needs mowing, etc.].




1s onty woody vegetation present: \\\1 o] Yes, if so how was it removed?
{pulled, herbicide, etc. NQTE: Do Mot Cut Weoody Vegetaltion!)

fs surface erozion present: \1 Mo Yes, if so quantify to cxtent possibla, ie. 2 7t
by 2 ft, etc. .
Any sloughing, shiding, or other uisible'signs of embankment failure: \: No

Yes, if so axplain and quantify to extent possible, ie 2 ft by 2 T, et

el

Exterior (Downstream) Embaokment FaceCopdition_ .. .

a.

[D

Veretation/Ground Cover Condition: vy Satisfactory Unsatisfactory
Explain Unsatisfactory Rating (bare siopes, neeads mowing, ete.):

is any woody vegetation present: \: Mo Yes, if sp how was it removed?
(pulled, herbicide, etc. NOTE: Do Not Cut Woody Vegetation!)

Surface erosion or gullies present: \; Nao Yee, if 50 quantify to extent possible,
ie 2fthy2ft etc :

Any sleughing, sliding, or ather visible sizns of embankment failure:\; Mo, Yes, if 30
exain, quantify to extent possible, e, 2 ft by 2 ft, ete., and sketeh area on the back of this
forem

Any wet areas or areas of dark/discolored sail present. Mo \/ Yes, if  sno,
explain and guantify to extent possible, i.e. 2 ft by 2 f, ete.  Sketch area on the back of this
form ; 4 :

n-fc #w\?. ! w::'n_t':i‘ Oy Ao Arens m‘fdeaia




L twa gty h.!ala\f;, Lt oo s ol .- Vet

|

|

"

and Tz a‘{i']:ﬂ-{"_ 'I:'.-i 23

> Sedts shiff discalored. Dap & J"bu?‘/:b Sanng LI,

Sﬂ/ﬁ". L':-[‘\l.:} w&tr&n"ﬁ“ 1 Aannd EFt.:.'i__S




f. Any visible seepage or presence of areas of flowing water an the berm jt5E|f2\} MO Yes, if

=0 is Tlow muddy, cloudy, dark, or otherwise discalored Mo Yis, Deccribe amy
discoloration, identify flow {trickle, rushing, etc. if possibie, measure fiow.) and guantify to
extent possible, i.e, 2 ft by 2 ft, etc. Sketch area on the back of this form

g. Any evidence of the accumulatad soils 2t or bevﬂ\d’ the tos of the ambankment, sspacially

downstream of any observed seeps or wet areas: Mo Yes, if so, identify
celor, describe accumulation {mounding, puddie on the ground, etc), and guantify to extent

passible ie, 2 ftby 21t ete, Sketch area on the hack of thisform,____ e

h. Any evidence of the presence of burrowing animals: \/ - No Yes, if so,
describe,

i. Any presence of areas of apparently saturated soil that deﬂe:t {"p mp or feel “squishy”

underfoot), or become wet after tapping ground with foot; vYes, if so,
explain and guantify to extent paﬁs‘lhle i.e. 2 ft by 2 ft, ete, Sketch area on the back of this
form £, i of 41*“2._ rodrs fodtfe f .

e ok the 1Mnmc~‘f ory e pregas o ooted

Crest of Berm Condition

a. Surface erosion or gullies present: \/ o Yes, if so quantify to extant possible,
i 2fthy 2, ete

—_——

b. Any sloughing, sliding, or other visible signs of embankment failure: Yy Mo Yes, #0050
explain, quantily to extent possible, ie. 2 ft by 2 ft, etc, and sketch arca on the back of this
form




Any wet areas or areas of dark/discolored soil present: \J Mo _Yes, if sp,
oxplain and guantify to extent possible, i.e. 2 ft by 2 fi, etc.  Sketch area on the back of this
form

- Any semi-circularly shaped cracks visible in the surface scil, especially in the vicinity of the top

of either berm face:\,No__ Yes, if so describe cracking and guantify to extent possible, i.e. 2 ft
by 2 ft, etc. Sketch area on the back of this furm

W

ST

WII.

iy rerrl———" Tk ey el e il

Any depressions ar sinkholes visible on tap of either berm: Ny No ‘fes, if 5o describe and
cuantify to extent possible, i.e. 2 ft by 2 ft, ete. Sketch arza on the back of this form

Othar

Any conditions observed on any portion of the embankrment not described above: Y Mo Yes, if
so describe and quantify to extent possible, f.e. 2 ft by 2 ft, etc. Sketeh area on the back of this
form

Certification of Inspection

lnspection perfarmed by:

Pl 1ol Aenly st s

MNamc Titla Datr

Al A Lo, el LS
mtdum’ CC-»QM\ EL(35 Soperasor //

3licto .




pc'_r{t.f“ﬁté- or Gfﬂi'{lﬁ e B

Canady’s Station Active Ash Pond Dike Inspection Form

Zeneral

Weather: 'S-kh !"lh‘i‘ & 'Hhm:l:;

" Most recent precipitation date, type, and estimated amount: Qféﬁ/m £alrm

o5 ‘.M}_wt‘s

Describe any type of activity withijt the nond itselficleaning, ash removal, berm construction,
et} Asl  rep~oyal

. Appruximata Water Level in Pond: Mern_n,g.,}

General Condition of Fond:__ Yy Satisfactory Lnsatisfactory
Explain Unsatisfactory Rating:

General Condition of Inlet__ Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

General Condition of Discharge: \\l Satisfactorny Unsatisfactory
Explain Unsatisfactory Rating:

Is discharge flow muddy, cloudy, dark, or otherwise diSCD|DI’Ed_ln_Nﬂ Yeg

Interior Embankment Face Condition

a, ‘Yegetation/Ground Cover Condition: \I Satisfactory Unsatisfactory

Explain Unsatisfactory Rating (bare slopes, needs mowing, etc.):

b. isony woody vegetstion present:_ N Mo Yes, if 50 how was it romoved?
fpulled, herbicide, etc. NOTE: Co Not Cut Weady VPgemtmnf}

c. |=surface erosion present: \' No Yes, if 50 quantify to extent passible, ie. 2 it
by 2 1, eir. B _ .

1




d. Any sloughing, sliding, or other visible signs of embankment failure: \. Mo
¥es, if sa explain and quantify to extent possible, i.e. 2 7 by 2 ft, etc,

Exterior [Bownstream) Embankrment Face Condition

a. ‘“egetation/Ground Cover Condition: \l Catisfactory Unsatisfactary
Explain Unsatisfactary Rating (bare slopes, needs mowing, eic.):_

b. |s gny woody vegetation prasent. _No hT) yes, if so how was it removed?

{pulled, herbicide, etc. NOTE: Do Not Cut Woody Vegetation!} sose  Jec thution
A 1 SO0y

€. Surface erosion or gullies present: \, Mo ¥es, if so quantify to extent possible,
je Zfthy2ft, =tc

d. Any sloughing, sliding, or other visible signs of embankment failure: Yy No ¥es, f so
oxplain, quantify to extent possible, i.e. 2 ft by 2 ft, etc,, and sketch area on the back of this

form

e. Any wet areas or areas of dark/discolored soil present: Mo \. Yes, If  so,
explain and quantify to extent pessible, Le. 2 ft by 2 ft, ctc.  Sketch area on the back of this
form e

f.  Any visible seepage or presence of areas of flowing water on the berm itself\. No Yes, ff
sa it flow muddy, cloudy, dark, or otherwise discolored No Yes, Cescribe any

discoloration, identify flow (trickle, rushing, ete. If possible, measure: flow.) and guantify 1o
extent possible, i.e. 2 ft by 2 ft, etc. Sketch area on the back of this form




. Any evidence of the aceumulated soils at or beympd the toe of the embankment, especially
downstreamn of any abserved seeps or wet areas:_v\.r Mo ves, if so, identily
color, describe accumulation [mounding, puddle on the ground, et and quantify to extent
possible, e, 2 ft by 2 ft, ete. Sketch area on the back af this form

—r—r e

h. Any evidence of the presence of burfowing animals: \J No__ Yes, if so,
describe S

i, Any presence of areas of apparently saturated soil that deflect (“pump* or feel "squishy”

underfoot), or become wet after tapping ground with foot: Mo : Ves, if 3o,
explain and quantify to extent passible, i.e. 2 ft by 2 f1, etc, Sketch area on the hack of this
form
IV.: " Crest of Berm Condition L L

‘3, Surface erosion or gullies preseat: \v No Yes, if 5o quantify to extent possible,

i.e. 2 ft by 2 ft, ete. ' -
4 L Sl :_. -, -_ - _-‘ .

b. Anhy sloughing, sliding, or other visible signs of embankment failure._\a_ No Yes, i so
explain, quantify to extent possible, i.e. 2 ft by 2 ft, etc., and sketch area on the back of this
form_ -

c. Any weg areas or areas of dark/discolored soi present: \1 Mo _Yes, it so,

explain and guantify to extent possible, ie. 2 ft by 2 ft, etc.  Sketch area on the back of this

2




Wl

form

d. Any semi-circulariy, shaped cracks visible in the surface soil, especially in the vicinity of the top

of aither berm face N Mo Yas, if so describe cracking and guantify to extent possible, i.e. 2 ft
by 2 ft, ete. Sketch area on the back of this form R

e. Any depressions or sinkholes visible on tap of either berm:\ Mo Yes, if so describe and
quantify to extent possible, i.e. 2 ft by 2 f1, ete. Sketch area en the back of this form

Other

a. Any conditions observed an any portion of the embankment not described above: _\ Mo
Yes, if so describe and quantify to extent possible, i.e. 2 ft by 2 ft, etc. Sketch area on

the back of this form

Certification of inspection

Inspeciion perfarmed by:

Date

N;rne
Oy b M G}JQM £fs Supery SO0 Gl 24 o
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Canady’s Station Active Ash Pond Dike Inspection Form

General

a. Westher_ Cloa— ondd  prrwnd 5%

b. Most recent precipitation date, type, and estimated amount:___ % 1/9—"! JI fla] 2.35 o

€. Describe any type of activity within the pond itself{cleaning, ash remowval, berm construction,
ete]: A rgrw:.ntxj

d. Approximate Water Level in Pond: Lu“-lt'i‘fe. Hioher Hun mr—ﬂ"ﬂf
L \_}

e, General Condition of Pond: g Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

f. General Condition of inlet: vy Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

g. General Condition of Discharge:; \: Satisfactory LInsatisfactory
Explain Unsatisfactory Rating:

I5 discharge flow muddy, cloudy, dark, or atherwise discalored Mo Yes
'nterior Embanrzkment Face Condition

2. Vegetation/Ground Caver Condition: g Satisfactory Unsatisfactory
Explain Unsatisfactory Rating {bare slopes, needs mowing, etc.):

b. |5 any woody vegetation present! \J Ma Yes, if so how was it removed?
{putled, herbicide, ete. NOTE: Do Mot Cut Woody Vegetotion!t)

c. s surface erosion present: \1 Mo ¥es, if so quantify to extent possible, ie. 2 ft
by 2 ft, etc.




d. Anysloughing, siiding, or other visible signs of embankment fallure: \J Mo
Ves, if su explain and gquantify to extent possibie, i.e. 2 ft by 2 ft, etc,

Extatior [(Bownstrearmn} Embankment Face Condition

a. Vegetation/Ground Cover Condition: Satisfactory Unsét]sfactow
Explain Unsatisfactory Rating {bare slopes, neads mowing, etc.):

Aeeds
[ rfm]j_p:\yﬂ

b. fs gny woody vegetation present: \‘l_ Mo Yes, if so how was it removed?
(pulled, herbiclde, etc. NOTE: Do Mok Cut Woody Vegetation!)

t. Surface erosion or gullies presaent: Mo Yes, if so quantify to extent possible,
e 2fby2ft et p /8

:'F: e 'n.mtl’._ l:'ﬁ'él "Hhﬁl.‘, l‘:nj.?;

d. Any sloughing, sliding, or other visible sighs of embankment failure; Mo Yes, if so
explain, quantify to extent possible, i.e. 2 ft by 2 ft, etc., and sketch area on the back of this

farm [ !'10\

a. Any wet areas or areas of dark/discolored soil present: Mo Yes, if  so,
explain and quantify to extent possible, ie. 2 ft by 2 ft, etc.  Sketch area on the back of this

form ) 3" B

¥ e frﬂt‘_k_ n'{: 4y s ijﬂ .

T, Any visible seepage or prasence of areas of flowing water on the berm itseif:lwﬂ_‘fes, if
sois flow muddy, cloudy, dark, or otherwise discolored  No __ Yes, Describe any
discoloration, identify flow {trickle, rushing, ete. If possible, measure flow.) and guantify to
extent possible, i.e. 2 ft by 2 ft, ete. Sketch area on the back of this form
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g. Any evidence of the accumulated soils at or beyopd the toe of the embankment, especialty

downstream of any ohiserved seeps or wet areas: Mo Yes, if sc, [dentify
calor, describe accumulation {mounding, puddle on the ground, etc.), and quantify to extent
possible, i.e. 2 ft by 2 ft, etc. Sketch area an the back of this form

h. Any evidence of the presence of burrowing animals: M Yes, i s;,
describe
ST
1. Any presence of areas of apparently saturated soil that deflect {"purnp” or feel “squishy”
underfoot), or become wet after tapping ground with foot: NG Yes, if so,
explain and quantify to extent possible, i.e. 2 ft by 2 ft, etc.  Sketch area on the hack of this
form
M A
¥ Swe bﬂxtl'; l:::‘[: oo e ok
.
. Crest of Berm Condition
a. Surface erosion ar guliies present: WO \u Ves, if so quantify to extant possible,
ie 2 ftby 2t eic
I
6% T <cection rewt o enteace of deck aipﬁ_sasﬁca_
*.""IJJ.\{ |§l 1|‘i: i
~d
b. Any sloughing, sliding, or other visible signs of embankment failure: Y No Yes, if  so
explain, quantify to extent poszible, i.e. 2 ft by 2 ft, etc., and sketch area on the back of this
form .
C. Anywet areas or areas of dark/discolored soil present: \I Mo Yos,  if sa,

cxplain and quantify to extent passilile, ie. 2 ft by 2 ft, ete.  $ketch area on the hack of this

2




= oo

form

d. Any semi-circutarly\shaped cracks visible in the surface soil, especially in the vicinity of the top
of either berm face;\sNo____Yes, if so describe cracking and puantify to extent possible, i.e. 2 ft

by 2 ft, etc. Sketch area on the back of this form

s

2. Any depressions ar sinkholes visible on top of either berm: _ Y4 No Yes, if so describe and
quantify to extent possible, Le. 2 ft by 2 ft, etc. Sketeh area on the back of this farm

W, Other

a. Any conditions observed on any portion of the embankment not described above: |y No
Yes, if so describe and quantify to extent possible, i.e. 2 ft by 2 £, ete. Sketch area on

the back of this form

. Certification of Inspection

inspection performed by:

Eocadll Borerm

Hame

fag A’Im /E; E‘%

Title

Date
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2009 ANNUAL ASH POND DIKE INSPECTION
CANADYS STATION



2009 ANNUAL ASH POND DIKE EVALUATION

The earthen retaining structures at the Canadys Station Project were visually evaluated
on December 4, 2009. This consisted of visiting the site and visually inspecting the
condition of the berms of the operaticnal (active) ash pands, the berms of the polishing
pond, and the bemms of the non-functioning (inactive) ash pond. The visual inspection
was conducted by James Deveraaux and Michelle Camburn.

Prior to arriving on-site, the monthly and quarterly inspection sheets were reviewed for
any site specific or general concerns by plant personnel, recurrent problems, state of
the wet areas observed on June 19, 2008, existing conditions that had been previously
addressed, of any concerns regarding the existing conditions, integrity, and/or
performance of the earthen retaining structures.

The purpese of this report is to present the findings and cbservations noted during the
visual inspection of the earthen ash pond dikes. For the purposes of this repon, the
terms ‘earthen retaining structure,” "berm,” and ‘“embankment” are used
interchangeably. Also, the term “upstream” shall refer to the interior face of the ash
pond and "downstream” shall refer to the exterior and most visible face of the ash pond
dike. This report describes the observed site conditions as they appeared during the
field reconnaissance of the earthen retaining structures.

The scope of this report is limited to a visual evaluation, only, of the physical
appearance of the embankments during the on-site reconnaissance, documenting any
observed potential indicators of adverse conditions, and drafting a report. This report is
in no way presented as, or intended to be, a thorough evaluation of the structural
integrity, susceptibility to seismically induced damage, or static and/or dynamic stability
of slopes, embankments, berms, impoundments, or other earthen retaining structures.

Potential indicators of adverse conditions sought included, but were not imited to, the
presence of additional saturated areas on the downstream face of the slopes, increased
flow or deterigrating conditions of the wet areas discovered in June 2009, erosion, the
presence of cloudy (turbid) water in ditches/puddles/shallow depressions, the presence
of sloughs/slides, the existence of animal bumows or woody vegetation on
embankments, extensive/abnormal leakage/erosion at or near drainage structures,
general appearance, or the need for routine maintenance. Any such conditions were
noted and are included in the findings section of this report as, are recommendations for
further action. Photographs are contained in the Appendix A of this report.

To standardize this report, the Wet Areas discovered on June 19, 2008 are designated
and distinguished as follows: Wet Area 1 (WA-1) is the area that was excavated, had
ergsion control sock installed, and had rock placed in it to form a surface relief drain.
Wet Area 2 (WA-2) is the wet area where erosion control sock was installed, but no
rock.



FINDINGS AND RECOMMENDATION

The following situations were noted and photographed during field reconnaissance
operations:
Active Pond

¢ Minor surface erogion is present on some areas of the downstream faces of the
ash pond berms

+ Some sloughing has occurred where the silt fence was trenched into the dike
during the recent slurry wall construction

+ One berm separating the polishing pond from active ash pond appears to have
been damaged by construction related traffic during the recent slurry wall
censtruction. A small localized slough was noted

+ Some of the woody vegetation abserved to be growing within the rip rap on the
downstream slope of the active pond during earlier inspections has been
removed

. Wnddy vegetation was also observed growing on the downstream slope of the
inactive pand

«  Small, erosion related slides were noted on the downstream face of the inactive
pond berms. They appear to be surficial and easily repaired

» Several small trees were observed growing on the interior embankment face in
some areas of the active pond as well as on the downstream side of the
embankment near the pipe outfall structure

« Along the downstream foe of the active ash pond dike deep ruts caused by
vehicular traffic apparently caused by the Consultant who had recently sampled
the monitoring wells were apparent

Inactive Pond

* Most of the upstream face of the inactive ash pond has “volunteer” Wax Myrtle
{Privet) growing aon the interior embankment face. Volunteer is a term used to
describe vegetation that has grown of its own accord and was not planted by
human activity. This vegetation is so thick as fo almost appear as a privacy
screen or hedgerow

« Inside the area of the inactive pond where little or no water is apparent, grass
resembling Pampas Grass, grows thickly and abundantly



» Of note in both ponds, is the prevalencs of medium, large, and very large trees
growing in the ash itself. These plants appear to be flourishing

»  Waterfow| have been observed in a small area of impcounded water within the
inactive pond

WET AREA EVALUATION

WA-1 is constantly seeping and water is readily apparent in this arga at any given time.
After heavier or more extensive rains, water usually ponds downstream of the rock in
front of the erosion control sock. WA-2 is only intermittently wet and the scils in this
area exhibit varying degrees of moistness from dry to moist to wet to saturated to
submerged.

During the December inspection, areas of standing water were observed on the ash
pond dikes at various locations. Each time the standing water was situated at the toe of
the berm and very localized. Samples of all puddled water were collected and analyzed
for total metals. Samples of sediments underneath were collected and analyzed for
Toxicity Characteristic Leaching Progedure (TCLP). Arsenic in all water and soil
samples was below detectable limits. Barium was very high in all samples, as is o be
expected in this area of South Carclina. Some areas exhibited slightly elevated levels
of Selenium, Lead, or Cadmium. Samples taken from WA-1 and WA-2 showed
substantial decreases in Arsenic resuits from the June analyses to the December
analyses. The sampling results collected during the December Inspection are included
in Appendix B of this report, and show that for all samples the Arsenic concentrations
are below the detectable limits.

GEOPHYSICAL INVESTIGATION

On September 29, 2009, F&ME Consultants was commissioned to perform a
Geophysical Investigation of the southern berm that parallels SC Highway 15, upen
which WA-1 and WA-2 were observed. They were able to ascertain from their
investigation that the wet areas are being caused by a combination of a rise in the water
table elevation due to increased rainfall in 2009, matric suction induced capillary rise of
water within the unsaturated soils overlying the water table and underlying the berm,
and perched stormwater within the soils of the ash pond dike itself.

RECOMMENDATIONS

1. All eroded areas, sloughs, and the remaining slurry wall construction silt fence
trench within or on the actual berms should be filled with a sandy Clay material,
compacted with a man portable compactor (vibratory plate, “jumping jack,” etc.,
have top soil placed over the fill, and be re-vegetated. This work may be
performed using Company personnel and equipment



2. Ponding/standing water at the toe of the dikes should be visually monitored for
perceived Increases in size.

3. Nen-construction and maintenance related vehicuiar traffic at the tos of the
berms is to be immediately and strictly prohibited.  All vehicles driven in for
sampiing will be required to drive along the road on tha crest of the herm. Wells
will have to be accessed by walking down the crest to the instruments to
sonduct required measurements.

4. All locations where woody vegetation has been removed on the downstream
face of the active ash pond dike should have the rip rap removed and
addressed in the same manner as described in Recommendation #1 above.

5. Woody vegetation presently growing on the upstream face of the active ash
pond dike should be removed, to include the root system, and the holesfvoids
caused by removal should be filled and addressed in the same manner outlined
in Recommendation #1.

5. No further action with respect to vegetation, both woody and herbaceous,
growing inside the inactive ash pond, other than visual monitoring and routine
maintanance of drainage ditches within the pond, neads to be taken at this time.

7. Routine maintenance such as grass mowing, fertilizing, applying herbicide to rip
rap armored banks at entry ramp, ete. and regularly scheduled guarterly visual
inspections and an annusl evaluation by the Dam Safety Engineer (i.e. the
implementation of the Ash Pond Inspection Program) should continue. Plant
Qperations and Management (O&M) Procedures should be meodified to include
the recommendations specified herein,

3. An Emergency Action Plan (EAP), modeled after simifar such FERC mandated
plans for high hazard dams, should be crafted by the Hydro Dam Safety
Compliance Division. This plan would be internally reviewed and updated
annually. A comprehensive review would be conducted every five years with
Federal, State, and Local Emergency Response Officials,

CONCLUSIONS

cased on the information presented herein and the physical inspection of the ash pond
dikes at Canadys Station, at this time the sarthen structures forming both the active and
inactive ash pond dikes appear to be stable and functioning as designed.



CERTIFICATION

This report presents my findings and recommendations. If there are any questions or |
can be of further assistance, please do not hesitate to contact me.

Respectiully submifted,

12 |

James R. Deverea

C: M.C. Summer
J. K. Todd
T. Miller
K. W. Wicker
M. C. Camburn
S. Mangan-Bryson
T. N. Effinger
J. H. Hamilten
Hydrao Dam Safety Compliance File
Corporate Records



APPENDIX A
PHOTOGRAPHS
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Flgure 2: WA-2 at Time of Annual Inspection
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Figure 3: WA-1 at Time of Annual Inspection

Figure 4: Standing Water Near Rip Rap Armoring at Southwestern Corner of Active Pond
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Figure 6; Erosion Damage and lack of Vegetation Interiar of Active Pond



Figure 7. Example of Area of Standing Water along Toe of Active Pond West Berm

Figure 8:Example of Area of Standing Water Along Toe of Active Pond West Berm



Figure 1&: Example Darnage from Driving Pick-Up Truck on Toe of Berm
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Figure 11: Example of Woody Vegetation Growing on Downstream Side of Barm

Figure 12: Exarnple of Woody Vegetation Growing on Downstream Side of Berm



Approx. 12 "High
“Shrub” with
Approx 18" Drip
Line {visible)

Figure 13: Cut Sapling That Began Growing Shrub-like After Cutting.
NOTE: This is the Same Plant Depicted in Figure 12

Figure 14: Volunteer Privet Growing on Interior of hactive Ash Pond



Figure 15: Thick "Pampas” Type Grass Grawing in Inactive Paned

Figure 16: Ducks Swimming In Impounded Water within Inactive Pond



APPENDIX B

DECEMBER 2009
SAMPLING DATA



A SCANA COMPANMY

_ REPORT TO:

hMichelle Camburn P04

Decernber 16, 2000

Sample ID: AA84403 Canadys Wet Area E-15
December 07, 2003 03:440

Date & Tumne Sampled.

Dake & Time Submitted: Decamber 07, 2008 12:10
Collected by M.CAMBURN

Ceniraf Laboratory (P-08)

2102 North Lake Drive
Columbia, SC 29212

Tal: (BO3217-0304
Fax: (803) 217-8311

Location Code: TOTMETAL

CERTIFIED BY SCDHEC (LAB |D#32008): Result {  MDL | Unis | Competed fnalysis | chomist
Arsenic - 6010C (RCRA) Less than 5.0 FPE 12114/08  14;20 CDE
Barium - 6010C {(RCRAY 86 100  FPBR 24 14:20 CDB

* Cadmium - BHOC [RCRA) 5T 1.0 PFB 12414503 14:20 CDB

" Chromium - 8010C (RERA) " Lessthan 100 PFE 1214085 420 CDB
Lead - 010G {RCRA) Less than 50  PPB 12/14/08 1420 ols/:
Mercurytliquid)-7470A (RCRA) ~ lessthan 04  PPB  12M6/00 1358 COE
Nickel - 010G (RCRA) Less than 10.0 PFB t214/08  14:20 CDHE
Selenium - 6010C (RCRAJ " Less than 50 PPB 12114/09 1420 CDE
Silver - 5010 [RCRA) Less than 10.0 FPE 12714/08 1420 (o2l

If thesre are any questions concerming this sample, please contact the lab at {303 2178334,

Appraved by % /]{7‘1




Central Laberatary {P-08)

: 2102 North Lake Drive
SISy, Columbia, SC 29212

A BECANA COMPANY Tel [AD3)217-2384
Fax: (803) 217-2911

December 15, 2000

REPORT TO: Sampie ID: AA84405 Canadys Wet Area E-21
Date & Time Sampled:  December 07, 2008 {4:40
Date & Time Submitied: December 07, 2008 12:10

Michelle Cambum P04

Coftected by, M.CAMBURN Location Code: TOTMETAL
CERTIFIED BY SCDHEC (LAB (D#32006): Result | mMOL | Unis | COMPIIed NS | Chamist
Arsenic - 6010C (RCRA} Less than 5.0 FFB 12114/09 14320 cDhE
Barium - 8010C (RCRA) ' 327 00 0 PPB T 12(14M09 14120 DB
Cadmium - BD10C {RCRA) Less than 1.0 FFB 1201409 14:20 che
" Chromium - 6090C (RORA) ' " Less than 0.6~ PPB 1244/09 1420~ CDB
" Lead - 60T0C {(RCRAY " Lessthan @ 5.0 PFB 1214008 © 1420 CDB
Mercury(liouid)-74 708 (RCRAY lessthan 04 PPB 12716108 13:53 GOB
Micke! - B0100 [RORA) t ess than 10,0 PFE 12/14/00 14:2% cho
Selenium - B010C (RCRA) ' Lessthan 5.0 FFB 121409 1420 CDR
Silver - 60100 {RCRA) ' Lessthan 0.0 ~ PPB 12/14/08 1420 teful:]

If there are any questions canceming this sample, please contact the lab at {803) 217-2384.

Approved by

N




Central Laboratory {P-08)

g P 9102 North Lake Drive
S, Columbia, SC 29212

A BOANA COMPANY Teb (803)217-8334
Fax: (803) 217-0811

December 16, 2003

REPORT TO: - Sample 1D AA84407 Canadys North End Tos £A
Crate & Time Sampled:  December 07, 2008 03:50
Cate & Fime Submitted: Oecember 07, 2008 12:40

Michalie Cambum P04

Collected by, M.CAMBURN Location Cade: TOTMETAL
CERTIFIED BY SCDHEC (LAB 1D#32006): Result | MOL | units | ComPleledfnalysis | Ghemist
Arsonic - B010C [RCRA) Less than 5.0 FFB 1214409 14:20 COB
Barium - 6010C {RCRAY ' I {7 4 100 FPB 12114100 1420 COB
Cadmium - 5010C [RCRA} 1.2 140 PPB 12/14/08 14:20 coB
Chremium - 8010 (RCRA) " Tlessihan’ | 100 0 PPFB T 121409 1420 CDE
“Lead - 6010C [RCRA} C 7.5 5.0 PPE 1214408 1420 CDE
Mercury iquid)-T4704 (RGRA) ' Less than U4  PPB 12016M9 1358 CDE
Nicks! - 6010C (RCRA) Less than 10.0 FPE 12114008 14:20 COR
Selenium - 8010C (RCRA) " Less than 5.0 FPE 12414008 14:20 [olal::
Silver - 5010C [RCRA) " Leas than 10.0  PPB 12{14/08 1420  CDB

IF thera are any questions concerning this sample, please contact the ab at a03) 217-9384.,

P

Approwed by




Central Laboratory (F-08)
2102 North Lake Drive

& Columbia, 8C 29212
Tel: {8031217-5384
Fau {803) 2170211

A BCANA COMPANY

Decembar 18, 2003

REPORT TO: Sample ID: AA84408 Canadys North End Tos 18
Date & Time Samplad:  December 07, 2009 D830

Dale & Time Submitted: December OF, 2008 1210

Michelle Camburn P4

Coflected by M.CAMBURN Locabtion Code: TOTMETAL
CERTIFIED BY SCDHEC {LAR ID#32006): Resuit I MDL |  Units c“’“g:f::_.ﬁ?:;““‘ Chemist
Arsenic - B010C (RCRA) Less than 5.0 PPB 12414/00  14:20 CDB
"Barium - BO10C [RCRA) T 18 T 108 PPB 121448 1490 T CDB
Cadrmium - 6010C (RCRA) ) Less than 10  PPB 12M409 1420 CDB
Chramium - 6050 (RCRA) ' Less than 1007 PPB 12H44/08 1420  CDB
" Lead - 6010C (RCRA) S Lessthan 50  FPB  1244/08 1420  CDB
" Mercury(liquid)-74T0A {RCRA) “Lessthan 0.4 PPE  12MB/08 1358 CDB
Nickel - 5010C (RCRA} " Less than 100  PPE 121408 1420  CDB
Selenium - 5010C (RERAY ) ' Less than 5.0  PPB 1214108 14:20 CDB
Silver - 6010C {(RCRAY) S Lessthan 100 PPB 12414/08 ~ 14:20 CDB’

If there are any questions conceming this sample, please contact the lab at {803) 217-5384.

OV, oA

Approved by




Central Laboratory (P-08}
2102 North Lake Drive

Columbia, SC 29212
Tel: {803)217-8384
Fax {B03) 217-9911

A SCTANA COMPANY

Decamber 16, 2009

REPORT TC: Sample ID: AAS4409 Canadys Morth End Toe
Date & Time Sampled:  December 07, 2003 0B:50

Date & Time Submitted:  Decamber OF, 2000 1210

Michelle Camburn P04

Caollectad by M.CAMBURN Location Code: TCLP

CERTIFIED BY SCOHEC {LAB 1D#32006}): Result MDL | Units E Compisted Analysis | Chemist
Arsenic - BRI (RCRA) Less than 10.0 FFB 12M14/09 14:20 CDBE
Barum - 60710C (RCRA) C U o2sp b TEPB T 12M4/09 1420 cDB
Cadmium - 8010C {RCRA) Less than 2.0 FPB 12HA08 14:20 DB
Chromium - B010C {RCRA) ' ‘Less than 200 PPB 12M4/08 1420 CDE
Lead - 5010C (RCRA} ) "7 Less than 100 PPB 1204087 1420 CoB
Mercury(liquid)-74704 {RCRA) Less than 04 PPB 1211608 1358 CoB
Selenium - B010C (RCRA) 14 10.0 PFB 12044008 14:20 DB
Silver - 6010C (RCRA] " Less than 20,0 PFB 12114108 1420 chB
TELP Extraction, EPA 1311 " Completed - “2/10/08  11:00 TG

if thers are any quaestions congeming this sample, plesse contact the lab at {803) 217-5384.

Appraved by '




A BCAMA COMPANY

December 16, 2003

REPORT TO:
Michelle Cambum P04

Daie & Time Sampled:
Diate & Time Submitied: December 07, 2008 12:10
Coflectad by M.CAMBURN

Central Laboratory {P-08)

2102 North Lake Drive
Columbia, SC 25212

Tel: (803)217-0304

Fax (B03) 217-3911

Sample ID: AAB4410 Canadys Westside Wet Area 1

December OF, 2009 08:55

Lacation Code: TOTMETAL

CERTIFIED BY SCDHEC (LAB ID#32006); Result MOL Linits C“"‘;;;f“:.ﬁ':;"“ Chemist
Arsenic - G100 {RCRA) Less than 5.0 PPE 12414409 14:20 cDB
Barium - 5010C {RCRA) ' B0 10,0 PPE T 12414403 1420 odnl-!
Cadmium - B010C (RCRA) Less than 1.0 PPB 12014008 14:20 DB
Chremium - 8010C (RCRAY Less than 1010 PPE 1214/8° 14220 OB
Lead - BOI0C (RCRA) ' " " Lessthan = 8.0 PPE 1214705 14285 ©  CDB

‘Mercurytliguidi-7470A {(RCRA} ‘Less than 0.4 PPB 121608 1358  CDB
Nickel - 6010C {RCRA) ' " Llessthan 100 PPB 1214108 14:220 CDB
Selenium - BY10C [RCRA) ' tess than 8.0 PPB 1211408 1420 COE
Silvar - 010C {RCRA) ' Less than 10.0 PPE 1201409 14:20 COB

If thesre are any questions conceming Ehis sampie, please contact the lab at (303) 217-3384,

e ————————— -




Central Labaratory (P-08)
2102 North Lake Drive

Columbia, SC 29212

A SCANA CDMPA ? Tel: (803)217-93B4
Fax: (BO3) 217-9911

December 16, 2009

REPORT TO: Samyple ID: AAB4411 Capadys Westsids Wet Area 1
- Date & Time Sampled:  December 87, 2009 08:55
Date & Time Submitted: December 07, 2000 12:10

Micheile Camburn FO4

Collected by, M.CAMBURN Location Cade: TCLP

GERTIFIED BY SCDHEG (LAB ID#32006}; Result | MDL | Units | Compiedioelss | Cremist
Arsenic - 6010C (RCRA) Less than 10.0 PPB 121408 14:20 DB
Barium - 80100 (RCRA} T ) 254 260 PPB 121408 14:20 COB
Cadmium - 80105 {RORA) Less than 2.0 PPB 12114104 14:20 OB

" Chromium - 6010C (RCRA) "7 Lessthan 2i::.|:+-' BPPE T 12M4M% 1420 CDB
Laad - B010C (RCRA) " Lessthan 100 FPB 12114109 14:20 &oB
Mercuryiliquid)-74704 (RCRA) " Lessthan G4  PPE 12116/08  13:58 COB
Selertum - 80106 (RCRA) 145 10.0 PPB 1201409 14:20 coB

" Silver - 6010C (RCRA} ' Less than 20.0 PPS 120114008 1420 T CDE
TCLP Extraction, EPA 1311 " Completed ' ' 20088 1100 TG

If thera are any questions concerning this sample, please contact the lab at (803) 217- 9384,

OS5 b

Approved by




Central Laboratory (P-028}
2102 North Lake DCrive
Columbia, 3C 25212

Tel, (A03217-0384
Fax: (803) 2179311

,‘

A SCAnNA COMPANY

Becembar 16, 2008

REPORT TO: Sample I AAS4412 Canadys Westsida Wet Area 24
Date & Tirme Sampled:  December 07, 2003 09:05

Date & Time Submitied: December 07, 2008 12:10

Michelle Camburn P04

Coflected by, M.CAMBUEN Location Code; TOTMETAL
CERTIFIED BY SCDHEC (LAB ID#32006): Result MDL Units Cﬂmé’;:;‘-‘; ﬁ”ma;ﬁ'siﬁ Chamlst
Arsenic - G010C {RCRA} Less than 5.0 FFE 1201408 14;20 ZDE
Barium - 53100 {RCRA) ) ) 22 10,0 FEB 12H408 " 1di20 COE
Cadmium - B010C (RCRA) Lessthan 1.4 FFPB 1201408 1420 DB
" Chromium - 8010C (RCRA) " lessthan 100 T PPB 1274108 1420 CDE
‘Lsad - 8010C [RCRA] © zss than 5.0 FPE 12M4/09 14200 CDB
Mercury(ligLid)-74704 (RORA) “Less than b4 TOFPB 121609 1358 CDE
Nicke! - 8040C [RGRA) lessthan 100 PPB 1214708 1420  CDB
' Seleniurm - 6010C (RCRA) " lessthan 50 PPE~ 12f14/09  14:20 CDB
Silyer - BO10C (RCRA) " 77 Lessthan 100 PPB 12M14/08 1420 CDB

If there are any questions cancerming this sample, please contact the lab at (803) 217-9384.

Appraved beL ﬁ ; /\i




A BCANA COMPANY

Decemnber 16, 2009

Michelle Carmburn P04

Central Laboratory (P-G8)

2102 North Lake Drive
Columbia, SC 29212

Tel: (BO3}217-9384

Fax: (B3} 297-9911

December OF, 2008 4805

Collected by: M.CAMBURN

REPCRT TO: . Sample 1D AAS4413 Canadys Westside Wet Area 28
Cake & Time Samplad:
Daie & Time Submitted: December {7, 2008 12:10

Locatian Code, TOTMETAL

CERTIFIED BY SGDHEGC (LAB 1D#32006}: Result | moL | unis | ComplatedAnalysis ) ghemist
Arsenic - G100 [RCRA) Less than 5.0 PFB 1271408 14:20 CoB
Barium - 60100 {RCRA) - - 38 o4 PPB 12408 44200 CDB
Cadmium - §010C (RCRA) Less than 1.0 FFPE 12/14i09 1420 CDB
Chromium - 8010C [RCRAY S lesgthan 100 PPB 12/14/08 1420 GDB
Lead - 6010C (RCRA) ' " Lessthan 50 ~ PFB 12014008 1420 CDH
Mercury(liquid-74704 {RCRA) ) " Less than 04 PPB 1211808 1358 CcoB
"Nickel - 6010C (RTRA) Less than 10.0° PPB 12/14/Mm8 1420 DB
Selehium - 8010C (RCRAY " Less than 50 FPE 214108 14:20 OB
Silver - 6010C (RCRA) ) " Lessthan 0.0  PPE 214086~ 1420 che

If thare are any questions concemning this sample, please contact the lab at (303) 217-5334.

Approve hy:O\JQ_"L/ W




A BCanfs COARANTY

REFORT TO:

Michelle Cambum FOd

Central Laboratory {P-08)
2402 North Lake Drive

Columbia, SC 29212
Tel: [BO3)217-9384
Fax: (BO3) 217-9911

December 16, 2009

Sample 100 AAB84415 Canadys Westside Wet Area 3

Date & Time Sampled:  December 07, 2009 0910

Date & Time Submitted: December 07, 2008 12:10

Collected by: M.CAMBURN Lncation Coda: TOTMETAL

GERTIFIED BY SCDHEG (LAB ID¥32008): Resuit | mOL | umire | Complated Analysis  chemist
Arseric - BO10C [RORA) less than 50 PFE 12M 405 1420 CoB
" Barium - 6010C (RCRA) 108 w0 PPB 121448 1420 CDB
Cadmiurt - BH0C (RCRA) 17 1.0 PPE 12408 1420 CDB
Chrarmium - B610C (RCRA] Less than 10,0 FPR 12/14/00 1428 CDB
Lead - 10& (RCRA) Less than 50  PPB 12/14/0  14:20 ©  CDB

" Marcury(liquid)-7470A (RCRA) Less than 04  FPE 1218/08 1358  CDB
Nickal - 5010C {RCRA) Lass than 10.0 FPE 12414708 14:20 che
Selenium - 50100 (RCHA} “Lessthan 5.0  PFB 12M14/08 1420 CDB
Silver - 610C (RCRA} ‘Less than 120 PPE 12/14/08 1420  CDB

tf there are any questions conceming this sample, please contact the lab at (803) 217-9384.

Apprerved by QJ&B Eﬂé -




Cenfral Laboratory {P-08)

4 . 2102 North Lake Drive
ScE&G@ Columbia, SC 29212

A SCANA COMPANY Tei: (B03)217-8384
Fax: (B803) 2179911

December 16, 2009

REPORT TO: Sample ID: AAB4417 Canadys Eastside Wet Area 1
Date & Titme Sampied:  Deecember 07, 2008 09:25

Data & Time Submitted: Decembear 07, 2008 1210

Michelle Camburn P04

Collectzd by: M.CAMELRN Location Code: TGLP
CERTIFIED BY SCOHEC (LAB ID#32006); Result | MDL | Units | Compieted Analysis | Ghamist

Arsenic - 60100 (RCRA) Less dhan 100 PFB 12714408 14:20 CoE

" Bariuri - 6010C (RCRA} T 268 303  PPB 12014/09° 1420 CDE
Gadmium - 6010C (RCRA) Less ¢han 23 PPB 1211409 1420 Cos
" Chromium - 60708 (RCRAY " lessthan  20.0 PPE 1211409 1420 CDB
Lead - 010G (RCRAY o o 118 1o BRE 1271400 1420  CDB
Mercurytiquidy- 74704 (RCRA) " Lessthan’ 0.4 FPE 12M608 1358 CDB
Selenitim - 010G {RCRA} ) 19 m'_u PPE 1214108 14:20 CDB
Silver - 50100 (RCRA) S Less than  20.0 PPB 12/14/08 14:20 coe

TCLP Extraction, EP# 1311 ' Camplsted 12/10/08 0 11:00 TG

If thera are any questions concerning this sample, please contact the |ab at {803} 217-0384.

Approved by, r\w M




Central Laboratory (P-08)

. 2102 North Lake Drive

A BCANA COMPANY Tel: (803)217-9384
Fax: (803) 217-9811

December 16, 2008

REFPORT TO: - Sample ID: AAS84414 Canadys Westslde Wet Area 2
Date & Time Sampled: Decambar 47, 2002 09:05

Date & Time Submitted: December 0F, 2008 1210

Michelle Cambum P04

Collectad by: M. CAMBLURN Location Code; TCLP

CERTIFIED BY SCDHEC (LAB ID#32006); Result | MDL | unis | Completed AAYss  chemiat
Argenl - 6010C {RCRA) L z&s than 10.0 FFB 1214409 14:20 COBE
Barium - 8010C {(RCRA} 7 34 T 200 PPB 12M14/08 14200 ChEC
Cadmium - 6110C (RCRA) Less than 2.0 FPE 12014408 1420 GOB

“Chrarnium - BO10G (RCRA) Less than 200 PPB | 1244/0%  14:20 ¢hB
Lead - 60100 (RCRA) ' "7 lessthan 0.0 FPE 1211408 1420 COB
MercUry(liquid-74704 (RCRAY " Less than 0.4 FFB 12M16/09 1358 o
Selenium - B010C (RCRA} 1438 10.0 PPB 121403 1420 COB
Sliver - 8010C {RCRAY " Lessthan 200  PPB 1271408 1420 CbhE
TELP Extraction, EPA 1311 " Campléted o 1211008 11:00 TG

tf there are any guestions concerning this sample, please contact the |ab at (803} 217-3384,

— (\A&J\ iéwk




Central Laboratory (P-08)

i ' 2102 North Lake Drive
S s- Golumbia, SC 29212

A BCANA COMPANY Tel: [803)217-69384
Fax (803} 217-9911

Cecember §8, 2009

REPORT TD: Sample 1D AAB4404 Canadys Wet Area E-{5
Cate & Time Sampled: December 07, 2008 08:40
Cate & Time Submitted: December OF, 2008 12:10

Michelie Cambum PO

Collected by; M.CAMEURN Location Code: TCLP
CERTIFIED BY SCDHEC (LAB iD#32006): Result | MDL | Units | Compitedfnalysis | chemist
Arsenle - 6010C (RCRA) Less than 10.0 PPR 12M4/08  14:20 CDB
Barium - 8010C (RCRA) ' S 28477 200 PPB 1201408 1420 ChB
Cadmiurm - 8010C (RCRA) Less than 20 FPB 1201408 1420 COB
Chramium - 80108 (RCRA) Less fan 200 PPB 12114109 14:20 GDB
‘tLead - 6010C (RCRA) ' " Less than 1000 PPB T 12M4/09° © 1420 CDB
" Meroury(iiguid}-74704 (RCRA) Less than 0.4 PRB T 121808 1358 OB
Safenium - S010C [RCRA) 4.2 16.0 PFB 12114108 14:20 CLB
Silver - 010C (RORA) o Less than 20.0 PPE 11408 14:20 afal=
TCLP Extraction, EPA 1311 Completed 1201008 1100 TS

if thera are any questions cohcemning this sampie, please contact the lak at {803) 217-2384,

Apnroved by Q\_Q:;\\ @/J\"‘M




Central Laboratory (P-08)

- 2102 North Lake Drive
- SCE& G@ Golumbia, SC 29212

A SCANA COMPANY Tel (8032170384
Fax: (B03) 217-9911

December 16, 2004

REPORTTOD: . Sample ID¢ AAB4418 Canadys Eastside Wot Areat
Cale & Time Sampled;  December OF, 2009 03:25

Cake & Time Submitted: December OF, 2008 1210

Michelle Camburn P04

Collected by M.CAMBURN Location Code, TOTMETAL
CERTIFIED BY SCOKEC {LAB ID#32006): Result | MDL | Units | Completed Analysis | chemist
Arsanic - 60100 {RCRA) Less than 5.0 PP 12{14109 14:20 COE
Banum - §010C (RTRA) 286 100 PPE 121408 1420 CDB
Cadmium - B10G (RGRA) Less than 1.0 PPE 1211408 14:20 OB
" Chromivm - 5H0G (RCRAY lessthan 100 PPB 127408 1420 CDB
Lead - S0T0C (RGRA) " Lessthan 80  PPB 12/14/09 14520 CDB
Mercury{liquid)-7470A {RCRA) " Lessthan 04 PPB 1271603 13:58 DB
Nicke! - 30108 (RCRA) Less than 10,0 PPE 1271409 14:20 CoB
Seferium - 6010C {RCRb) Less than 50 ~ PPB 1244/08 1420 CDB
" Silver - 8010C (RCRA} "~ Lessthan 100 FPPB 12114/09  14:20 COB

H thera are any guestishs concerning this sample, please contact the lab at (§032) 217-93584.
Approved by: r\u iQ}VL/




GEI@

Corfultesl

December B, 2005
Project INo, 02225-2

br. Mark Landis, PG5, PR,
Withers & Ravenel

111 MacKenan Drive

Cary, NC 27511

Dear Mr. Landis:

Re:  Slope Stability Analyses
Crnadys Station Ask Pond Dike

This letter presents a GEI memorandum rhat summarizes the resutts of the slope stability analyscs
that we performed for the Ash Pond Dike al Canadys Station. The analyses were performed for
what we understand o be a typical erass section. The geometry and soif parameters for this cross
section were provided by Withers & Ravenel. The memorandum presents two separate sets of
analyses to evaluate stability during construction of the new seepage cutoff wall and uability for
increased pond levels.

Hased on the resulls of these stability analyses we conclude that:

1. Stability during the tempoTary construction eondition is stitable provided that the
construction equipment is supported on timber crane mats spanning Uansverse o the
axis of the dike.

2. Raising the pond level 3 feet without repaiting the existing seepage cutoff resulis in
marginal stability, but raising the pond can be done safely after the seepage cutoff is
repaired,

We have performed slope stability analyses for the 95-Acre Ash Pond dike assuming the current
level of water in the pond. We selected geotechnical parameters for the stability analyses based on
evalvation of the boring and CPT data from the exploradons at the site.  Our analyses were based
on our engineering judgment and evaluation of: the proposed construction: the site conditions:
anticipated conditions during construction; and boring, CPT and other data ¢ollected as part of
investigations at the site. Iowever, unlorcseen conditiors are always possibilities during
construction #i 2 site and may nol be represented by the assumptions used in our aalyses.
Examples of conditions that may adversely affect dike stability sufficient to result in a release from
the pond include: anomalors low strength zones in the dike nat detected by subsurface
investigations to date; Contractor eontrolled conditions such as changes in cquipment Icadings, and
lack of control of fluid pressures during jet grouting or excavation/operation errors by equipment
operators among others. Evaluation of &ll of the low probabilily event scenaries was not part of gur
scope of work.

I P P I A GE.[CI]MUJH.I‘H‘.I.II‘II:.
1021 Main Seeeet, Winchescer, Macsschyceors 31890-1970
TELTILA0M fax: 781.721 4073



Mr. Mark Iandis, P.G., P.E. -2 December &, 2005

Plzasc call us if you have any questions.
Sincerely,
GEI COMNSULTANTS, INC.

T A,

K. Lee Wooten, PLE.
Dresign Division Manager

RLW:rr
MR 035 2V v Sy R e 5

Atlachment:  GEL Memo “Slope Stability Analyses, Canadys Station Ash Pond Dike, GET Project
MNumber - 022252, 72105,



GEI@

K'ely D pmin

Ta: Mark Landis, Wilhers & Ravenel
Frome Marco Boscardin / David Shields
GC: Camercn Palterson / Doug Car, Withers & Havene|
Date: 772172005
[ Slape Siabikty Analyses

Canarlys Statlon Ash Pond Dike

GEl Project Mumber 022252

This memorzandum summarizes lhe results of the skope stability analyses that we performed for the Ash Pond Dike
at Canadys Station, The analyses were perfarmed for 4 cross seclion localed al Borly Cri-2b, which we
understand iz reasonatly representative of the ypical condilions alang lhe dike. The geometry and sail
parameters for this cross seclion were prowded by Withers & Ravenel.  The analyses were performed using the
Meoditied Bishop method for circular failure surdaces with Ihe computer program GSTABL7,

Wae perfarmed wo separate sets of stability analyses to evaiuate:

1. Stability diring construction of the new seepage cutalf wall, with surcharge Ioading frorm construction
equipment arsd slury pressurg in the trench for the new culalf wall,

2. Impact of mereasing the pond level by 1p to 3 feet under the exisling condilion and after mstaliation of
the new cutaff wall,

Temparary Construction Condition

The new seepage cutoff wall will be constructed by excavating a slurry-stabifizad tranch along the crest using a
self-hardening slurry Ihat will forn the cutoff wall. Cansinuction will progress continucusly along the crest wilth the
construction equipment advancing ahead of the slurry kench. Thus, the cansinigtlon equipment surcharge
loading and the slumy-lilled trench condliion do not coour simultanecusly al the same ¢ross seclion.  We analyzed
wio ditierant loading cases for the temporary construstion condition;

1. Construction equiprent surchange applied 1a the crest - both the inside {Upstresm) aned autside
(dowvnstream) slapas were analyzed.

2. Blurry-tilled trench tondilion with ne equipmant surchargs - the oulside [downstream) shope is the most
critical and only ihis slope was analyzed.

HAARORICONSdtnte Covn 1021 Wi Sitreel
Winchestar, WA DADG- 1 07D
TE1.721.4000 T 7O, 721 4073



Mr. Mark Landis -2 JUly 21, 2004

Based on information provided by Withers & Ravene!, we assurned for the constructon condition;

*  The crest will be excavated about 1.5 feel below lhe exisling crest elevation to temporanily increass
the width of the crest for construction,

*  The eguipment surcharga will be approximately 200 kips applied over an area of 20 feet 1 15 foet
wilh the long direction parallel fo the dike. This yialds an average surcharge pressure of 867 psf.

Our initial analyses showed that the surcharge prassura results in bocalized bearing capacity type Failure at the
edge of the crast if the surcharge is realed as a flexible Ioading. For the subsequent analyses it was assumed
that the: constructlon eqlipment will be supported on timber crane mats spanning ransverse to the axis of the dike
56 that the surcharge acts as a rigif loading.  This forces the bearing capacity failure to atour over the full width of
the surchange and prevents localized haaring capacity failure at The edges of the crast. Wa performed separate
zearches lo evaleate the factor of safety agains! bearing capacity type failurs {failura surfaces exiing on the upper
porticn of the slope) and slope failere (failure surfaces exiling on the lower partian of the slope or bayond the tos of
lhe slope). These separale evaluations were perlormed because it is desirable to hava a higher fackor of safaty

{or bearing capscity,

Summary plols for Ihe analyses with the temnporary conatruction surcharge loaging are grovided in Fig, 1 through
Fig. 4 and the results are summarized balfow:

Analysis Lo Min. FS
Outzidde: Slope — Slope Failure 1.35
Quiside Slope — Baaring Capacity 1.87
Inside Slope — Slope Failure 139
Inside Slope - Bearing Capacity 2.00

It should be noted that lhese two-dimensicnal analyses assume that the equipment surcharga extends Ihe full
length of the dike while it actually exlends only 20 feet along the dike, The actual safety factor is greater than the
values indicated above due 1o the three-dimensional eftects associated with the limited length of the surcharge
loading.

A summary plot for the analysis with the slumy-filled trench i pravided in Fig.5. As shown in the surnmary pfot, the
presence of lhe slurny-filled Irench does not affect the tactor of salely. We investigated the sensitivity of this result
by increasing the shurry pressure until it had an impact on tha safety factor, and wa found that Ihe pressurs had to
be ncreased by a lactor of 35 10 have any effect.

Ierease In Pend Level

We analyzed the outside {downslreamn} slope for the following conditions to evaluate the effecl of ralsing the water
lewval in the gend:

1. Exisling condiion,

2. Pond level raised J feet with lhe exisling seepage culoff wall.

3. Pond lgvel raised 3 fest with the new seepage cutofl wall in place.
Far these analyses the crest is at the existing elavation and the soil properlies ot the new cutof! wall are assurmad
to be the same as for the existing cutof! wall. Based on discussions wilh Withers & Ravenal, the following

assumptions wera made for the lacation o the phreatic surface on the downsiream side of the cutotf wall with the
increassd pond level:



hr. Bark Landis -3 July 21, 2004

*  Wilh the exisling cutoff wall only - water level at the cutoff wall increases by 3 feet above the
existing level and water leval at the toe of the dike ncreases 1o ground surface (a 2 foot increase).

*  Wih the new cutcHf wall - at the toe of the dike water Isvel increases to ground suriace and 21 the
reaw culolf waill the waler level drops from pond level to 2 leet above the Ioe of tha dike

Summary plots for lhese analyses are provided in Fig. € through Fig. 8, and the results are surmmarized balow:

Analysis Load Cage Min. FS
Existing condition 1.43
Pond raissd 3 feet - Existing cutodf anly 1,18
Fond raised 3 feet - New cutoff in place 144

Conclusions
Based on the results of these stability analyaes we conclude that;

1. Stability during the lernporary construction condition is okay provided that Ihe conslruction equipment is
supportad on timbker crane mals spanning transverse 1o the axis of the dike,

2. Raising the pond lavel 3 fee without repairing the existing seepage cuteff results in marginal stability, bul
this can ba done safaly after the sespage cutoff i& repaired.

Flease call us 1 you have any queshions.

Enclosures
RPN EC TR S D e 1 Fr bl rahyoic. hammin, ot
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Memorandum

To. Jean-Claude Younan

From: Francois Bernardeat

Date: Janwuary 09, 2007

Subject: Analyses of trench stability against sfiding from the existing soff
bentonite french to the proposed cement-bentonite sfurry trench

The alignment of the proposed cement-bentonite slurry trench is to be in close proximity to
the exisbiing soil-benlonite trench. In order to estimate the minimuom distance between the
new and the existing trenches which will reselt in stable rench sideswalls, CLIM completed
stability analyses. The analyses were completed based on the results of our meeting on
October 10, 2006 and undislurbed sample tests on December 13, 2006, The results of our
analyses are summarized in this memorandum

Assumptions

Ctilizing the data obtained from the geatechmical borings drilled in the dike materials, CPT
resulks, and undisturbed sample tests of the cxisting trench material, a general cross-section of
the dike was developed for analysis purposes. “The data obtained from test borings WR-3 and
WE-7OW was the primary basis tor the dike cross-section developed. The generalized section
is shown in Figure 1 and includes a static groundwater lovel at Elevation 67.0 which was
estimated based on the test boring data.

The engincering properties of materiais which were utilized in the analyses are summarized

as follows:

Estimated i
SPT N- Estimated Saturated Estimated Esatimated

Matenal{(ISCS value Moist Unit | Unit Weight | Friction Angle | Cohesion

Classification) {Average) | Weight (pef) {pcf) {degrees) {pct}
Dike{SM) 33 110 130 L i
Dike [SC-5M) 14 105 125 34 i
Existing Soil- 3 130 130 38 oo
Bentonite Backfilt
Praposed Cement - - 70 - -

Bentomite




Memorandum
Jean-Claude Younan
Tanuary 10, 2007
Fage 2

Assumed Failure
|(A.¥i/, Surface

Existing Soil-
*” Bentonite Backfill

Froposad Cement
Bantonite Trench

Figure 1
General cross-section used in the analyses to estimate
the permissible safe distance (X) between the two trenches

To date, shear strength testing has not been completed on materials witich were sampled
within the dike material. Therefore, the shear strength patameters (cohesion and friction
angle) were estimated by CIDM based on laboratory sail classification test results and on the
CIT and SPI test results, According to the requested triaxial tests an the undisturbed
samples taken (rom the existing rench, the friction angle of the soil-bentomite backfill is
estimated to be 38 degrees. Wedpe method was used to estimale the factor of safety with
respect to the existing soil-bentonite backfill sliding into the new trench as the distance
between the two trenches deceases. The estimated groundwater level within the
entbankment was also considered in the analyses.

Resnlts

The evaluation of the factor of safety against trench sidewall failure was completed by
varying the distance between the bvo renches. Three cases were analvzed, e, the distance
between the proposed trench and the existing sail-bentonite backfill is 5 feet, 3 foet, and 1
faot, The calculated factor of safety is 1,37, 1.36, and 1.35, respectively. The detailed
calcalations are attached. The results of our analyses indicate that the trench stability against
wedge sliding from the existing trench to the new trenclh is not sensitive to the distance
between e bwo trenches. These safely fuctors are higher than mirimum sceeplable for
emporary construction.
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m Geotechnical Engineering Laboratory

Consglidated Undrainad Triaxialt Compression Test for Cohesive Spils - ASTM DAT&T
Testing Summary

Clignt; SCESG Test Date: 1271372006
Project: Ganadys Station Containment Yiall Explaration Na: L)1
Lecation: Canadys, SC Sample Na: -

Project Mo: 18888-52450 Depth (f/): 15-17

Sampla Dascription: --

Initial  Prefhgar Plasticity Indicies:
Watar Content: 12.8% 17.5% LL : -
Wet Mass {g): 13002 132867 PL:
Dry Density {pcf): 1102 1008 Pt :
Height (in}: 610  6.08
Diametar (in): 280 2.90
Specific Gravity: 265 2.65
Voida Ratig: 0.502 0.510 Preconsolldtion Pressure {(psik: -
Vertical Consol Stress (psi): 4 .95
Max Cbliquity, R: 4.16 Over Consolidation Ratio: -
P’ & R .. (psi): 1257 B-Coafficiont: 95
q @ Rpe (RS 7.70 Back Prassure {psi): 80.09
@ R, 2.29%
Stramn oy |7+ P50 03 s [ 9 (psil| g (psi) {pcons Pere] OBty

a1 8.2 4.3 6.3 2.0 a7 1.928

1.0 1Z2.8 34 8.1 4.7 1.5 3.768

2.0 18.4 4.5 11.4 7.0 0.5 4.127

3.0 24.4 5.9 15.1 9.3 0.9 4.153

R 38.4 9.3 234 14 6 4.2 4,144

7.0 41.0 9.9 25.5 15.5 -5.0 4,129

9.4 58.8 14 .6 6.7 231 5.7 4.026

11.0 58.5 14.6 36.7 221 9.7 4.026

13.0 73.2 18.5 459 27.4 -13.6 3.966

15.0 a2 .1 0.1 .0 -59.9 1.243

Notas:
1. Consoltdalion phase perdormed in general accordance with ASTM D2435.
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Exploration No: L-1 Preconsoltdtion Pressure (psi} -
Sample No: .- Vertical Consol Stress {psil: 50
Crepth {ft): 15.1F Qvar Consclidation Ratio: s
Sampie Description:  -- Maximum Obliquity, R: 4,18
q @ Re (psi): .70
. . e
m Client: SCERG
Project: Canadys Slation Containment Wall I CHIC Triaxial Test
Geotechnical Engingering Projact No: 1988A8-52459 ASTM D4767
Laboratory
.




m Geotechnical Engineering Laboratory

Consolidated Undrained Triaxial Compression Test for Cohesive Soils - ASTM D477
Texting Summary

Cliant: SCESG Test Date: 12132006
Project: Canadys Stalion Containmeant Wall Exploraticn No: -1
Location: Canadys, 3¢ Sample No: --

Project No: 19888-52455 Depth (ft): 19-17

Sample Description: --

Initial PreShear Plasticity Indicies:
Water Content: 12.9%  17.0% LL: -
Wat Mass (q): 4370 45290 PL: -
Ory Dansity (pcf: 115 1118 Pl : -
Halght {in): 4,31 429
Diameter {in): 198 1.98
Specific Gravity: 265 265
Vaids Ratio: 0483 0480 FPreconsolidtion Pressure [psi): -
Veartical Consol Stress {psi): 9.47
Max Obliguity, R: 4,21 Over Consolidation Ratio: -
Ip‘ @ R, (psik: 25238 B-Coafficient: 95
q @ Rpax (PEiY 1564 Back Pressure (psi): 6010
IE@RrR,,.: 2.85%
Stlfitrila[l%} o't (psi)| o, (psi) | o (psi)| g (psi) |Sronse Poref Obliauity
0.1 15.2 9.1 12.2 3.1 0.4 1.669
1.0 24.3 6.9 15.6 8.7 3.2 3.512
24 327 8.2 20.4 12.3 2 4.008
3.0 41.9 10.0 25,9 15.9 0.1 4.191
5.0 55.2 13.5 .z 209 -1.5 4.09%8
7.4 635.1 16.4 40.8 24.3 5.5 3962
9.0 68.3 17.4 42.9 25.4 -7 4 3914
1.0 68.3 17.4 42.9 254 -T.4 3.918
13.0 a2 211 5.7 29.5 -11.2 3.796
15.0 802 | 211 50.7 29.5 112 3.796
IHME§:
1. Consclidation phase performed in general accordance with ASTW 02425,
o L .
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WITHERS X RAVENEL

ENGINEERS | PLANNERS ! SURYEYORS

[T T NS

~TECHNICAL MEMORANDUM~

TO: Project File: Task 1.1
FROM: Mark E. Landis, P.E.
DATE; February 26, 2006

PROJECT: Canadys Station Slurry Wall Remediation Project:
Slurry Wall Design

SUBJECT:  Slope Stability Analyses with Active Ash Pond Pool Lowered

SCEAG requested that we evaluate the effect of lowering the water level
af the Canadys Station active ash pend on containment dike stability
during new containment wall construction,  We, WAR and GE, identified
section CM-2b as a typical section for our evalugtion and ran additional
stability anclyses for this section. Refer to previous memos from GE! and
WE&R, dated 7/21/05, 12/8/05, and 12/12/05 for input parameters and
andlysis methods information.

We have assumed that the water lowering would accur sufficiently slowly
and in advance of construction, not instantanecusly, so that drained
conditions exist in the embankment at the tfime of comstruction. Current
operating pool level was measured at 71.2, and we considered two cases
for water level drops: one 3 feet below current pool and one 6 feet below
current pool, which corespond to elevations 8.2 and 45.2. respectively.
The resulfs of these stabillity runs for this location are as follows:

Factor of Safetly

Section Normal Poaol -3 feet -4 et
Outside slope }.35 1.3% 1.39
nside Slope 1.39 1.34 1.35

As previously mentioned, our assumptions and Imitations from  the
previcus memos referenced above apply.  Qur design plans and
speciiications do not reflect these water level drops in the active ash
pond with respect to the Contoinmant Wall Design and, therefore,

Fage 1 of 2



modifications to our design plans and specifications are likely to be
required. No guarantees or warranties are implied.

Page 2 of 2



Canady’s Station

Pond Dike Inspection Form

Pond Identification: _Ash B Ok (example: LVW A, Coalpile Runoff, etc...}

1. General

a. Weather: C,lw __?f

b. Most recant precipitation date, type, and estimated amount: € " h{ e ” "'“‘;/ "

! e,

£. Describe any type of activity within the pond itself(cleaning, ash removal, berm construction,
etc.); .rﬂ\ El'\ l‘ﬁ_nﬂ:tiﬂl.l . ol “ C oy ':.J(‘rur_l"‘.. ¥y

d. Approximate Water Level in Pond__ A e g |

e. General Condition of Pond: \-' Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

f. General Condition of Inlet: g Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

g. General Condition of Discharge: My Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

|5 discharge flow muddy, cloudy, dark, or atherwise discolored No Yes
I, Interior Embankment Face Condition

a. Wegetation/Ground Cover Condition: \- Satisfactory Unsatisfactory
Explain Unsatisfactory Rating {(bare slopes, needs mowing, atc.):




15 any wopdy vegetation present: \\- Mo Yos, if so how was it removed?
{pulled, herbicide, etc. NOTE: Do Not Cut Woody Vegetation!)

Is surface erasion present: \l Na Yes, if so quantify to extent possible, i.e. 2 ft
by2ft,etc. The forrners D-E' g Pﬂ'llﬁh‘«‘rﬁ :"nrf:j. wibeee He elas 3t

o~ i
Any sloughing, sliding, or other visible signs of embankment failure: \,. Mo

Yes, if so explain and guantity to extent possible, i.e. 2 ft by 2 ft, etc.

Exterior (Downstream) Embankment Face Condition

a. Vegetation/Ground Cover Condition: AV, Satisfactory Unsatisfactory

Explain Unsatisfactory Rating (bare slopes, needs mowing, etc.):

[s gry woody vegetation present: WNo \.- Yes, if so how was it removed?
(pulled, herbicide, ete. NOTE; Do Mot Cur Weoody Yegetation!

L “HJ-*\

Surface erosion or gullies present: \J No Yes, if sa quantify to extent possible,
be 2frby 2 f, ete.

Any sloughing, sliding, or gther visible signs of embankment faiturex.! Mo Yes, if so
explain, quantify to extent possible, i.e. 2 ft by 2 ft, ete., and sketch area on the back of this
farm

Any wat areas or areas of dark/discolored soil present: Mo \1 VYes, it so,
explain and quardify to extent possible, i.e. 2 ft by 2 ft, etc.  Sketch area on the back of this

form 51?_.?_ 5](_@'}1/1"!
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f. Any visible seepage or prasence of areas of flowing water on the berm itself:LNo_?es, if
s0 is flow muddy, cloudy, dark, or otherwise discolored____No___ Yes. Describe any
discoloration, identify flow (trickle, rushing, etc. If possible, measure flow.} and quantify to
extent possible, i.e. 2 ft by 2 ft, etec. Sketch area on the back of this form

g. Any evidence of the accumulated soils at or beygnd the toe of the embankment, especially
downstream of any observed seeps or wet areas: Wo Yes, if so, identify
color, describe accumulation [maunding, puddle on the ground, ete.), and gquantify to extent
possible, i.e. 2 ft by 2 ft, etc. Sketch area on the back of this form

h. Any evidence of the presence of burrowing animals: \v Na Yes, if =0,
describe

L. Any presence of areas of apparently saturated soil that deflect {”puT’p" or feel “sguishy”
underfoot), or become wet after tapping ground with foat: Mo Yes, if so,
explain and quantify to extent possible, i.e. 2 ft by 2 ft, etr. Sketch area on the back of this
form SQE E.k.e:“'f'

IV, Crest of Berm Cendition
a. Surface erosion ar gullies present; \, No Yas, if so quantify to extent possible,

ie 2 fthy2ft, etc.

b. Any sloughing, sliding, or other visible signs of embankment fai!ure:\.. WNa ¥Yes, 1f 5o
explain, quantify to extent possible, i.e. 2 ft by 2 ft, etc, and sketch area on the back of this
form




W

VIl

€. Any wet areas or areas of dark/discolored soil present: \1 MNa Yes, it sp,
explain and quantify to extent possible, ie. 2 ft by 2 ft, etc. Sketch area on the back of this
form

d. Any semi-circularly shaped cracks visible in the surface soil, especially in the vicinity of the top
of either berm face\;sNo Yes, if so describe cracking and quantify to extent possible, i.e. 2 f#
by 2 ft, etc. Sketch area on the back of this form

&, Any depressions or sinkhaoles visible on top of either berm: \u No Yes, if so describe and
quantify te extent possible, i.e. 2 ft by 2 ft, etc. Sketch area on the back of this form

Other

Any conditions observed on any portion of the embankment not described aboveyy No Yes, if
so describe and quantify to extent possible, i.e. 2 ft by 2 ft, etc. Sketch area on the back of this
form

Certification of Inspection

Inspection performed by:

i gé étﬂﬁ ?;’ S:£ /o= 0%
,."*;_ ame Title — Date
U %—' {7 @;’rgw.-:wﬁ} I{("/L' o / 1 / ]



Canady’s Station 2 5/;o
Pond Dijke Inspection Form

Pond Identification: A=l Gand 06 {example: LVW A, Coalpile Runoff, etc...)

l. General
a. Weather: Clen £5 “

. : !
b. Maost recant precipitation date, type, and estimated amount: - <47

c. Describe any type of activity within thiCPOnd itseif{cleaning, ash removal, berm construction,

ete.): ﬂ,’thlj pt by fn-::-':er‘-l—im

d. Approximate Water Leve! in Pond: ﬂ_)qm f

e. General Condition of Pond: \; Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

f.  General Condition of Inlat: \: Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

g. General Condition of Discharge: 5: Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

Is discharge flow muddy, cloudy, dark, or otherwise discolored Mo Yes
i Interior Embankment Face Condition

a. Vegetation/Ground Cover Canditian; \/ Satisfactory LUnsatisfactory
Explain Unsatisfactory Rating {bare slopes, needs mowing, etc.):




b. s any woody vegetation present: \; No Yes, if so how was it removed?
{pulled, herbicide, ete. NOTE: Do Not Cut Woody Vegetation!)

c. Issurface erosion present: \1 Mo Yes, it s0 quantify to extent possible, i.e. 2 ft
by 2 ft, ete.
d. Any sloughing, sliding, or other visible signs of embankment failure: \- MNo

Yes, if 50 explain and quantify to extent possible, i.e. 2 ft by 2 ft, ere.

Exterior [Drownstream} Embankment Face Condition

a. Vegetation/Ground Cover Condition: \u Satisfactory Unsatisfactory
Explain Unsatisfactory Rating {bare slopes, needs mawing, etc.):

b. s gny woody vegetation present: \: Mo Yes, if s0 how was it remowved?
(pulled, herbicide, ete. NOTE: Do Not Cut Woody Vegetation!)

¢. Surface erosion or guilies prasent: \; No Yes, if 50 quantify to extent possible,
i.e. 2 ft by 2 ft, ete.

d. Any sloughing, sliding, or other visible signs of embankment failure:\ No yes, if so
explain, quantify to extent possible, i.e. 2 ft by 2 ft, etc., and sketch area on the back of this

form

€. Any wet areas or areas of dark/discolored soil present: No \/ Yes, if 5o,
explain and guantify to extent passible, e, 2 ft by 2 f, etc.  Sketch area on the back of this
form_Sew Skedeh o LA alf of ;

o+ e J’Mpngﬂ* oo Aren s oofed,



f.  Any visible seepage or presence of areas of flowing water on the berm itself:\)_No__YEs, it
50 15 flow muddy, cloudy, dark, or atherwise discolored___No  Yes. Describe any
discoloration, identify flow {trickle, rushing, ete. If possible, measure flow.) and gquantify to
extent passible, i.e. 2 ft by 2 ft, etc. Sketch area on the back of this form

8. Any evidence of the accumulated soils at or beyogd the toe of the embankment, especially
downstream of any observed seeps ar wet areas: \ No Yes, if so, identify
color, describe accumulation {mounding, puddie on the ground, ete.), and quantify to extent
possible, i.e. 2 ft by 2 ft, ete. Sketch area on the back of this form

h. Any evidence of the presence of buirowing animals; \) Mo Yes, if sp,
describe

I Any presence of areas of apparently saturated soil that deflect (“pump” or feel “squishy”
underfoot}, or become wet after tapping ground with foot: No__\y Yes, if sq
explain and quantify to extent possible, i.e. 2 ft by 2 ft, etc.  Sketch area on the back of this
form_ See__<keteln . 1) ofl of the min fote fos et

S of the \mpack e fh€ arens  ooded T

iy, Crest of Barm Condition

a. Surface erosion or gullies present: \4 Na Yes, if 5o quantify to extent possible,
ie 2 ftby2f, etc.

. Any sloughing, sliding, or other visible signs of embankment failure:_\; _No Yes, if so
explain, guantify to extent possible, i.e. 2 ft by 2 ft, ete., and sketch area on the back of this
farm




LR

VIl

€. Any wet areas or areas of dark/discolored soil present: \J Mo Yes, if spo,
explain and guantify to extent possible, i.e. 2 ft by 2 ft, etc.  Sketch area on the back of this
form

. Any semi-circularly shaped cracks visible in the surface soil, especially in the vicinity of the top
of eithar berm face:'y No Yes, if so describe cracking and quantify to extent possible, i.e. 2 ft
by 2 ft, etc. Sketch area on the back of this form

e. Any depressions or sinkholes visible on top of either berm: % No Yes, if 5o describe and
quantify to extent possible, i.e. 2 ft by 2 ft, etc. Sketch area on the back of this form

Other

Any canditions observed on any portion of the embankment not described above: v No Yes, if
50 describe and quantify to extent possible, i.e. 2 ft by 2 ft, etc. Sketch area on the back of this
form

Certification of Inspection

Inspection performed by:

M 7/%&14,-—4""- { ;.:Wé;' /@ﬂ/ ) E—(/— §{£ SL{E@

Narme Tithe ./ Cate
' v
mcdﬁﬁ-r Ct-—QJb—— E(S Soperursor //

I/l



FEEre~€d o I8 10 N3g FM
Canady’s Station Active Ash Pond Dike Inspection Form

Generai

a. Weather__( lg;ﬁ §E|:} , Hcrl- o ‘Hh--x:cl

b. Most recent precipitation date, type, and estirnated amnunt:_@{{_l_sr/m lﬂq,’n
0% inthes

¢. Describe any type of activity withit the pond itself{cleaning, ash removal, berm construction,
etc.): Rsl res~or\a,

d. Approximate Water Level in Pond: Qecn_ﬁ....l

e. Generai Condition of Pond: ‘_” Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

f. General Condition of Inlet: e Satisfactory Unsatisfactory

Explain Unsatisfactory Rating;

£. General Candition of Discharge: \ SatisTactory Unsatisfactory
Explain Unsatisfactory Rating:

s discharge flow muddy, cloudy, dark, or otherwise discolored \¢_No Yas
Intericr Emhankment Fage Condition

a. Vegetation/Ground Cover Condition: \1 Satisfactory Unsatisfactory
Explain Unsatisfactory Rating {bare slopes, needs mowing, etc.):

b. Is any woody vegetation present__ Y Mo Ves, if so how was it removed?
{pulled, harbicide, etc. NOTE: Do Not Cut Waody Vegetation!)

€. Is surface erosion present: \' Mo Yes, if so quantify to extent passible, i.e. 2 ft
by 2 ft, etc.




d. Anysloughing, sliding, or other visibie signs of embankment failure: \. Mo
Yes, if so explain and quantify to extent possible, e, 2 ft by 2 fi, etc.

Exterior (Downstream} Embankmeant Face Condition

a. Vegetation/Ground Cover Condition: \! tatisfactory Unsatisfactory
Explain Unsatisfactory Rating (bare slopes, needs mowing, etc.);

b. s gny woody vegetation present; Mo \; Yes, if so how was it removed?
{pulled, herbicide, etc. NOTE: Do Mot Cut Weoody Vegetation!)
A Sonr
€. Surface erosion or gullies present: \r Mo Yes, if s0 quantify to extent possible,

i.e. 2 ft by 2 ft, etc.

d. Any sloughing, sliding, or other visible signs of embankment failure: \y  No Yes, if s=o
explain, quantify to extent possible, i.e. 2 ft by 2 ft, ete., and sketch area on the hack of this
farrn

e. Any wet areas or areas of dark/discolored soil present: Mo \.1 Yes, if  so,
explain and guantify 1o extent possible, i.e. 2 ft by 2 ft, etc.  Sketch area on the back of this
farm

f.  Any visible seepape or presence of areas of flowing water on the berm itselfl._Nn__'fes, if
s is flow muddy, claudy, dark, or otherwise discolored . No Yas, Describe any
discoloration, identify flow (trickle, rushing, etc. If possible, measure flow.) and quantify to
extent possible, i.e. 2 ft by 2 ft, etc. Sketeh area on the back of this form




W,

. Crest of Berm Condition

g Any evidence of the accumulated soils at or beysnd the toe of the embankment, especially
downstream of any observed seeps or wet areas: w\: Mo Yes, if so, identify
color, describe accumulation (mounding, puddle on the ground, etc.}, and quantify to extent
passible, i.e. 2 ft by 2 ft, ete. Sketch area on the back of this form

h. Any evidence of the presence of burrowing animals:__\# Na_ Yes, if so,
describe Sy

i. Any presence of areas of apparently saturated soil that deflect [“Pymp” or feel “squishy”
underfoot), or become wet after tapping ground with foot; No Yes, if  sg,

explain and quantify to extent possible, ie. 2 ft by 2 ft, etc.  Sketch area on the back of this
farem

‘3. Surface erosion or gullies prasent: \v No Yes, if 50 guantify to extent possible,

fe 2fthy 2 ft, etc.

b. Any sloughing, sliding, or other visible signs of embankment failure: W No ¥es, if 5o
explain, quantify to extent possible, i.e. 2 ft by 2 ft, etc., and sketch area on the back of this
form

C. Any wet areas or areas of dark/discolored soil present; \r Mo Yes, if sp,
explain and quantify to extent possible, j.e. 2 ft by 2 ft, etc.  Sketch area on the back of this

3



form

d. Any semi-circularly, shaped cracks visible in the surface soil, especially in the vicinity of the top
of either berm face:\ No ¥es, if so describe cracking and quantify ta extent possibie, i.e. 2 ft
by 2 ft, ete. Sketeh area an the back of this farm

2. Any depressions or sinkholes visible on top of either berm:\\v Mo Yo, if so describe and
yuantify to extent possible, i.e. 2 ft by 2 ft, etc. Sketch area an the back of this form

Y. Other

a. Any conditions observed an any partion of the embankment not described above: '_u No
Yes, if so describe and guantify to extent possible, ie. 2 ft by 2 ft, etc. Sketch area on
the back of this farm

VI LCertification of Inspaction

Inspection performed by:

Mz&w/ ok Ayt /50
Name Title Date

MM E (5 Supery« SO Cl21/o




Canady's Station Active Ash Pond Dike Inspection Form

General

a. Weather_ Clon— ond  arewnd  S°

b. Most recent precipitation date, type, and estimated amount; ?faﬂ: I;o a.715

r

c. Describe any type of activity within the pond itself{cleaning, ash removal, berm construction,
etc.): H;!f\ [ Na e e

d. Approximate Water Level in Pond: L--H"ie H?&hfﬁ g mr‘ﬁ“‘n{

2. Generzl Candition of Pond. Vs Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

f. General Condition of Inlet: \s Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

g. General Condition of Discharga: \J Satisfactory Unsatisfactory
Explain Unsatisfactory Rating:

|s discharge flow muddy, cloudy, dark, or atherwise discolored Mo Yes
Interier Embankment Face Condition

a. Vegetation/Ground Cover Condition____\ Satisfactory Unsatisfactory
W
Explain Unsatisfactory Rating (bare slopes, needs mowing, etc.):

B 15 eny woody vegetation present: \I Mo Yes, if so how was it removed?
{pulled, herbicide, etc. NQTE: Do Nat Cut Woody Vegetation?}

¢. Is surface ergsion present; \/ No Yes, if so quantify to extent possible, ie. 2 ft
by 2 Ft, ete.




d. Any sloughing, sliding, or other visible signs of embankment failure: \; Mo

Yes, if so explain and quantify to extent possible, i.e. 2 ft by 2 ft, etc.

Exterior [Downstrearn) Embkankment Face Condition

4.

Vegetation/Ground Cover Condition: Satisfactory Vs Unsatisfactory
Explain Unsatisfactory Rating (bare slopes, needs mowing, atc.):

h)e:a-cl.'; P w1 Tt
et

Is gny woody vegetation present: \_. Mo Yes, if so how was it removed?
(pulled, herbicide, ete. NOTE: Do Aot Cut Woody Vegetation!)

Surface erosion or gullies present;: Mo Yes, if 50 gquantify to extent possible,
e 2ftby2ftetc__JOMR

¥ ke bock of Haie poqe

Any sloughing, sliding, or other visible signs of ermbankment fallure; No Yes, if so
explain, quantify to extent possible, i.e. 2 ft by 2 ft, etc., and sketch area on the back of this
form w2 /e

Any wet araas or areas of dark/discolored soii present: No Yes, if  so,
explain and quantify to extent possible, i.e. 2 ft by 2 ft, etc.  Sketch area on the back of this
form /A

¥ Tee l:\nl.'*J’_ n_{: Hals Pnﬂﬂ

Any visible seepage or presence of areas of flowing water on the berm itself:lNﬂ_‘fES, if
sa is flow muddy, cloudy, dark, or otherwise discolored___ No_ Yes. Describe any
discoloration, identify flow {trickle, rushing, ete. if possible, measure flow.) and quantify to
extent possible, i.e. 2 ft by 2 ft, etc. Sketch area on the back of this form
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Any evidence of the accumulated seils at or beyopd the toe of the embankment, especially
downstream of any observed seeps or wet areas: UR; Mo Yes, if so, identify
color, describe accumulation {mounding, puddle on the ground, etr.), and quantify to extent
possible, i.e. 2 ft by 2 ft, ete. Sketch area on the back of this form

Any evidence of the presence of burrowing animals: Ng Yes, if so,
describe

ST

Any presence of areas of apparently saturated soil that deflect ("pump” or feel "squishy”
underfoot), or became wet after tapping ground with foot: Mo Yes, if s=o,
expiain and guantify to extent possible, ie. 2 ft by 2 ft, etc.  Sketch area on the back of this
form

MR
¥ Seo JE:-E-\F.I'i Q‘F‘ rmkﬂ{ ol

Crest of Berm Condition

4.

Surface erosion or guflies present: Mo \- Yes, if so quantify to extent possible,
ie 2fthy2fi, etc.

6K &' =aetion ext to entrince ot dec g at nH slﬂsj'gﬂq
ot

Any sloughing, sliding, or other visible signs of embankment failure: ¢ HNo Yes, if =0
explain, quantify to extent possible, i.e. 2 ft by 2 f, etc., and sketch area on the back of this
form

Any wet areas or areas of dark/discolorad soil present: \4 Mo Yes, if so,
explain and guantify to extent possible, ie. 2 ft by 2 fi, etc.  Sketch area on the back of this

3



W,

form

d. Any semi-circularly\shaped cracks visible in the surface soil, especially in the vicinity of the top
of either berm face: \LNg Yes, if 30 describe cracking and quarntify to extent possible, i.e. 2 ft
by 2 ft, ete. Sketch area on the back of this form

e. Any depressions or sinkholes visible on top of either berm: \; Mo ¥es, if so describe and
quantify to extent possible, f.e. 2 ft by 2 ft, etc. Sketch area on the back of this form

Other

a. Any conditions observed on any portion of the embankment not described above: 1; No
Yes, if so describe and quantify to extent possible, i.e. 2 ft by 2 ft, ete. Sketch area on
the back of this form

Certification of Insgection

Inspection performed by:

Pocall Bsee Lab Ara Iyt ‘i‘/a»faﬂc

MName Title Date




Memorandum

To: Jean-Claude Younan
From: Francgois Bernardeau
Roger Howard Jr.

Xiaohai Wang
Date: March 16, 2011

Subject:  Slope Seismic Stability Analyses, South Carolina Electric & Gas Ash Storage
Pond - Canadys Power Station, Canadys, South Carolina

Introduction and Background

This memorandum summarizes our seismic slope stability analyses for the Ash Storage Pond
dike at the Canadys Power Station in Canadys, South Carolina for South Carolina Electric & Gas
(SCE&G). These evaluations supplement the static slope stability evaluations conducted by
Camp Dresser & McKee Inc. (CDM) for the evaluation of the proposed protective capping
system under heavy construction truck activities, provided in CDM’s memorandum dated

April 3, 2007.

Elevations (El.) herein are in feet and referenced to the North America Vertical Datum (NAVD)
of 1988.

Project and Site Description

The 95-acre ash storage pond is located in Canadys, South Carolina, adjacent to the South
Carolina Electric & Gas (SCE&G) Canadys Station power plant facility. The ash pond is
surrounded by an approximately 8,300 feet long dike as shown in Figure 1. The dike was
constructed in 1987 from original ground surface at approximately El. 60 to store coal ash
generated at the facility. A soil-bentonite (S-B) slurry wall was constructed from the dike crest
through the underlying permeable sands to prevent seepage from the pond water into the local
groundwater network.

In 2007, a cement-bentonite (C-B) slurry wall was constructed along the centerline of the dike
and keyed about 4 feet into Cooper Marl formation to further reduce water seepage. Depending
on the location along the dike, the S-B wall is either upstream or downstream of the C-B wall,
with the distance between the S-B and C-B walls ranging from 0 to 17 feet. A capping system

Canadys Seismic Stability Analysis Report - Final.docx
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Slope Seismic Stability Analyses, Canadys, South Carolina
March 16, 2011
Page 2

consisting of one layer of Geosynthetic Clay Liner (GCL), one layer of geogrid, and compacted
base course material was constructed on top of the C-B slurry wall at the dike crest. The top of
the dike is at approximately EL. 80 with an upstream slope of about 3:1 (H:V) into the pond and
the downstream slope of about 2.5:1 (H:V). Figure 2 presents a typical cross-section of the dike.

The current operating water level in the ash storage pond is at about El. 72, which is
approximately 8 feet below the dike crest. CDM understands that SCE&G is considering raising
the pond water elevation by 2 feet to El. 74. The groundwater level outside the ash storage pond
is at about El. 59.

-'!\.. i -

. " ’ ‘ gy A > - _,-, T
Figure 1. Aerial Image of Canadys Station Ash Storage Pond Site

Basis of Evaluation

CDM reviewed the existing geotechnical data reports from Withers & Ravenel, Inc. (2003) and
F&ME Consultants (2009).

Withers & Ravenel’s report presented logs and lab testing data, which included 15 geotechnical
test borings and 25 cone penetrometer test (CPT) probes, as well as records of 6 monitoring
wells along the dike. The investigation was performed to evaluate the condition of the S-B
slurry wall. Therefore, the majority of the borings and CPT probes penetrated through the S-B

Canadys Seismic Stability Analysis Report - Final.docx
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Slope Seismic Stability Analyses, Canadys, South Carolina
March 16, 2011
Page 3

slurry wall or along the edge of the S-B wall. Only one boring (WR-70W) and 8 CPT probes
apparently penetrated the dike soils outside the limits of the S-B wall. In addition, six
monitoring wells (GW-33 through GW-38) penetrated through the widely graded sand layer
and terminated at the top of Cooper Marl formation. These explorations (1 boring, 8 CPTs, and
6 monitoring wells) were used to evaluate dike and underlying soil properties and as the basis
for conducting the liquefaction screening evaluation.

Previous boring logs, lab testing report, CPT logs, and monitoring well records are attached in
Attachments A~D.

F&ME performed field reconnaissance of wet areas surrounding the pond. Shallow hand augers
were used to retrieve soil samples. Due to the limited data, it was not used to evaluate soil
properties.

High Water Level (EL. 74) Dike Fill (Silty Sand)

\ Low Water Level (EL 72) Capping System
80 ’7 Upstream
=
70 Downstream
Ash
60 Dike Fill (Clayey Sand)

Elevation (1)

0 10 2 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Distance (ft)

Figure 2. Typical Cross-Section of the Ash Storage Pond Dike

Subsurface Conditions

The following description of the dike material and corresponding Standard Penetration Test
(SPT) N-values are mainly based on the boring log at WR-70W in conjunction with our review
of the relevant CPT logs. As shown in Figure 2, subsurface conditions underlying the dike
generally include a sequence of dike fill consisting of silty sand and clayey sand, overlying a
naturally deposited widely graded sand deposit, over the Cooper Marl formation.

Canadys Seismic Stability Analysis Report - Final.docx
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Slope Seismic Stability Analyses, Canadys, South Carolina
March 16, 2011
Page 4

Dike Fill. The upper approximately 15 feet of the Dike Fill generally consists of silty sand. The
silty sand generally consists of medium dense fine to medium subangular SAND with about 15
to 20% fines. SPT N values in the silty sand range from 27 to 29 blows per foot (bl/ft) with an
average of 28 bl/ft. CPT tip resistance values typically ranged from 75 to 100 tsf with occasional
looser zones around 30 tsf. The Dike Fill underlying the silty sand consists of clayey sand and
extends to a depth of about 24 feet. The clayey sand is medium dense fine to medium
subangular SAND with about 40 to 50% fines. SPT N values in the clayey sand range from 24 to
29 bl/ft with an average of 26 bl/ft. CPT tip resistance values typically ranged from 80 to 100 tsf
with occasional looser zones around 40 tsf.

Widely Graded Sand. A Widely Graded Sand layer underlies the Dike Fill and is about 16 feet
thick. It consists of medium dense to dense fine to coarse subrounded to subangular SAND with
about 5 to 10% fines. SPT N values in the Widely Graded Sand range from 24 to 54 bl/ft with an
average of 39 bl/ft from log of WR-70W and range from 8 to 32 lb/ft with an average of 17 bl/ft
based on the well logs. CPT tip resistance values typically ranged from 60 to 80 tsf with
occasional looser zones around 40 tsf.

Cooper Marl. The Widely Graded Sand is underlain by a sandy silt layer locally termed the
Cooper Marl formation. It consists of dense fine subangular sandy SILT. The average N-value in
the layer is over 50 bl/ft and CPT tip resistance values typically ranged over 200 tsf with
occasional zones around 100 tsf.

The existing S-B wall was encountered by most of the borings and CPT probes. It consists of
fine to medium subangular clayey SAND. Lab testing data show that the fine content of this
material ranges from 3.0 to 33.6% with an average of 13.6%. SPT N-values within the S-B
material range from 0 to 21 bl/ft and CPT tip resistance values typically ranged from 2 to 10 tsf
with occasional values over 20 tsf.

The recently constructed C-B wall is about 2.5 feet wide and located approximately along the
dike centerline. Unconfined compressive strength of C-B samples ranged from 137 pound per
square inch (psi) to 421 psi with an average of 236 psi.

Seismic Slope Stability Evaluation Overview

Our seismic slope stability evaluation followed typical recommended practices for a screening
level analysis. This process consists of several steps:

1. Establish seismic criteria for a design earthquake - select a set of criteria with earthquake
return interval(s) based on the seismic hazard, relevant codes/regulation, type and
importance of the structure, risk of loss of life, loss of service, etc.;

2. Develop ground motions parameters — determine ground motion parameters from USGS
maps for the design earthquake;

Canadys Seismic Stability Analysis Report - Final.docx
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Slope Seismic Stability Analyses, Canadys, South Carolina
March 16, 2011
Page 5

3. Develop a 2D dike model - identify the typical dike geometry and soil profile, determine
dynamic soil strength properties, and determine if soil strength loss could occur during the
design earthquake due to liquefaction or stain softening; and

4. Perform a dynamic slope stability analysis - evaluate the dike slope stability as it is
subjected to the design seismic event, using pseudostatic slope stability evaluation methods.

The purpose of a screening level seismic slope stability analysis is to determine if it is probable
that significant deformations could occur during strong ground shaking. If the results suggest
such deformations are likely, then additional analysis should be considered. Each of the above
steps can be performed to a higher standard using more sophisticated procedures, most of
which are likely to require a more detailed understanding of site-specific conditions. The
objective of the more sophisticated analysis is to develop a better understanding of the probable
horizontal and vertical deformations that could occur in the dike and foundation soils.

Seismic Design Criteria

Seismic design criteria are typically formulated in terms of probability of occurrence of the
design earthquake event (recurrence interval) and criteria for the performance of the
structure/facility when subjected to the given level of shaking.

Probability of Occurrence. Common probabilities/recurrence intervals used in current
building codes and standards are:

m 2% probability of exceedance in 50 years (return period of 2,475 years), and
m 10% probability of exceedance in 50 years (return period of 475 years).

Performance Criteria. Performance criteria typically specify the acceptable level of
performance (or damage and/or interruption of service) under a specific seismic event defined
by a recurrence interval. Different design earthquakes may be selected with different recurrence
intervals. Performance criteria will vary for different design earthquakes and it is generally
accepted that as the probability of an event decreases a lower level of performance is deemed
acceptable.

Project Seismic Design Criteria. Currently there are no seismic design criteria that govern
coal ash storage ponds. However, USEPA RCRA Subtitle D (385) (1995) provides guidelines and
procedures for the seismic design and seismic stability evaluation for landfills. Because of the
similarity in function and structure of the coal ash dike to landfill facilities and the fact that the
US EPA regulates both facilities, we consider that it is appropriate and conservative to use the
EPA guidelines (1995) for evaluating the seismic stability of the ash storage pond.

Canadys Seismic Stability Analysis Report - Final.docx
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Page 6

These EPA guidelines define the design earthquake as an event with a 10% probability of
exceedance in 250 years, which corresponds to a return period of 2,373 years. We recommend
that the associated performance criteria for this high level of design earthquake be that the dike
is capable of retaining the coal ash following the design event, but that the dike may experience
localized surficial failures and deformation which will require repair to facilitate continued use
of the pond.

Ground Motion Parameters

The geometric mean peak ground acceleration (PGA) was estimated using the 2008 USGS
National Seismic Hazards Mapping Project data and the project location at -80.6164° W and
33.0713° N. The 2008 USGS data set reflects the state of the art in ground motion evaluations
and has been incorporated in the latest version of ASCE Standard 7-10 “Minimum Design Loads
for Buildings and Other Structures” (2010). ASCE 7-10 defines the geometric mean PGA as the
standard for evaluation of liquefaction, lateral spreading, seismic settlements, and other soil
related issues. Accordingly, the ASCE 7-10 PGA value is judged to be appropriate for use in
seismic slope stability evaluation of the coal ash retaining dike.

ASCE 7-10 defines a maximum considered earthquake (MCE) to be an event with a 2%
probability of exceedance in 50 years (2,475 yr return interval), which is close to and slightly
greater than the return interval for the recommended design event of 10% probability of
exceedance in 250 years (2,373 yr return interval) specified in the EPA guidelines (1995).

The ground motion parameters obtained using ASCE 7-10 are summarized in Table 1, below. In
addition, we estimated the associated earthquake magnitude for the design event as the mean
earthquake magnitude from a deaggregation of the 2008 USGS earthquake hazard data
associated with 2,475 year design event.

Table 1. Summary of Ground Motion Parameters

] Return Period Peak Ground Mean
Site Class ) )
(years) Acceleration (g) Magnitude
B 2,475 0.47 6.8
D 2,475 0.48 6.8

The PGA values obtained from the USGS seismic hazard mapping are applicable to soft rock
sites (Site Class B). The Site Class B ground motions have been adjusted to Site Class D to
account for site-specific subsurface conditions using the procedures outlined in ASCE 7-10.
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Dike Stability Model

Model Geometry

The dike geometry was developed based on typical dike cross-section and the soil profile, as
presented in Figure 2. The subsurface layering was developed based on the subsurface
conditions interpreted from the available boring and CPT data.

The dike crest width is 16 feet, based on the an average current dike width and the upstream
side slope is 3:1 (H:V) and the downstream slope is 2.5:1 (H:V), based on the data provided by
SCE&G during C-B slurry wall construction in 2007. The toe of the dike is set to be at El. 60,
which is close to the low point outside the pond and is conservative for the downstream side
slope stability in the analysis.

Soil Parameters

The soil properties are evaluated based on boring logs, lab testing data, and CPT tip resistance
data provided in Withers & Ravenel, Inc. report. The unit weight and friction angle values of the
sandy soils are estimated using correlations with SPT N-values provided in NAVFAC DM-7.1
(1986) and correlations with CPT tip resistance provided by Robertson and Campanella (1983).
Lab testing data were used to estimate the unit weight of the S-B wall material. The stability
evaluation soil parameters are summarized in Table 2, below.

Table 2. Dike Soil Properties for Stability Analysis

Unit Friction Cohesion
Material Weight Angle Remarks
(pcf) (degrees) (psf)
Ash 80 0 0 Assume no strength
Silty Sand 120 32 0 Average N=28; averagisgPT tip resistance = 68
Clayey Sand 110 30 0 Average N=26; averagisiPT tip resistance = 80
Assume liquefiable under the design
Widely Graded 195 0 50 earthquake event. Residual shear strength of
Sand 550 psfis used in the analysis (see Liquefaction
Evaluation, below).
Sandy Silt 110 0 4,000 N>50, CPT tip resistance > 100 tsf
(Cooper Marl) ’ ’ P
. . N ranges from 0 to 21. Assuming no strength
Soil-Bentonite . . .
slurry wall 130 0 0 durlng.earthqu'ake due to ‘hquefactlon (see
Liquefaction Evaluation, below)
BCe i?;i; 80 0 10,000 Tested unconfined compressive strength
>137 psi
slurry wall
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In addition to evaluating the slope stability with the baseline parameters summarized in

Table 2, additional parametric analyses were conducted to account for the potential variation
of the dike soil parameters along the length of the dike. The parametric evaluation considered a
variation (reduction) of friction angles of the dike by up to 3 degrees.

Liquefaction Evaluation

Background. Liquefaction is the loss of strength that can occur in a loose, saturated sand and
silt during (or immediately following) seismic shaking. As loose granular soils are shaken, their
tendency to contract and compress leads to the development of positive pore pressures. If the
intensity or duration of the shaking is large enough and/or long enough, the buildup in pore
pressure can produce a significant loss of shear strength. Liquefaction is said to occur when the
excess pore pressures exceed the effective stress of the soil. If the shaking continues after the
onset of liquefaction, liquefaction can produce a number of ground effects (e.g., loss of soil
strength, sand boils, settlement, lurching, and lateral deflection).

The susceptibility of a granular soil to liquefaction is a function of the age, gradation, density,
and fines content of the soil. The susceptibility to liquefaction decreases with respective
increases in: (a) distribution of grain size, (b) soil density, (c) fines content, and (d) clay-size
fraction of the fines. The susceptibility to liquefaction also tends to decrease as a function of the
age of the deposit.

The screening evaluation of the liquefaction susceptibility of the soil deposits was primarily
based on the procedure recommended by the National Center for Earthquake Engineering
Research (NCEER), as summarized in Youd et al. (1996). The NCEER procedure is generally
consistent with the liquefaction evaluation procedures outlined in the referenced EPA guidance
(1995) document, but is considered a more advanced evaluation procedure than the older EPA
procedure.

Screening Evaluation and Results. Based on limited available blow count data the dike fill
material is not susceptible to widespread liquefaction (with the exception of the S-B wall
material). However, the available CPT data suggest that localized zones within the dike may
experience liquefaction during the design seismic event. Based on the available blow count,
grain size data and CPT data the Widely Graded Sand layer underlying the dike is likely
susceptible to liquefaction during the design seismic event.

To account for the strength loss associated with liquefaction, the stability analyses were
conducted assuming zero strength for the S-B wall material and a residual shear strength of 550
psf for the Widely Graded Sand, based on residual strength relationships established by Idriss
and Boulanger (2007).

We note that this liquefaction screening evaluation was conducted based on the limited
available boring (blow count), laboratory (grain size) and CPT data. In addition, the quality of

Canadys Seismic Stability Analysis Report - Final.docx
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the available blow count data (e.g. hammer type, hammer energy, drilling methods, etc) used in
the liquefaction evaluations is not well documented. Finally, depending on the proximity of the
borings and CPT probes to the S-B wall, the relatively soft/loose S-B wall material may have
impacted the blow counts and CPT data.

Dynamic Slope Stability Analysis
The seismic stability analysis performed generally followed the procedures provided in EPA
Guidelines (1995), which include:

1. Assign appropriate dynamic strength parameters. The parameters in Table 2 have been
already adjusted based on the results of the liquefaction screening evaluation.

2. Evaluate the seismic coefficient, k. The EPA guidelines (1995) state that the maximum value
of k may be determined as k = 0.5 a,,, /g to limit permanent seismic deformations to less
than 1 foot. For our analysis, anm.y is the geometric mean PGA determined in accordance with
ASCE 7-10 adjusted for site class (0.48g). Therefore:

k=0.5ama /g =0.24

3. Perform a pseudo-static stability analysis for different cases using the Morgenstern-Price
methods in the computer program SLOPE/W (GEO-SLOPE, version 2007). The program
applies the pseudo-static load representing seismic loading acting through the sliding slice
centroid in a limit-equilibrium analysis. Cases studied include stability for both the
upstream and downstream side slopes of the dike and ash storage pond water levels (at El
72 and 74).

Analysis Results
The dynamic slope stability factor of safety for each analyzed case is summarized in Table 3.

The factor of safety for major and deep seated slope failures (global failure) that pass through
the C-B containment wall and would compromise the ability of the dike to retain the stored ash
during the design earthquake is above 1.0 for both upstream and downstream slopes. The factor
of safety for localized and surficial failure on both upstream and downstream slopes is less than
1.0 indicating that deformation exceeding 1 foot is likely during the design seismic event. The
decrease of factor of safety due to rising of pond water level from El. 72 to 74 is not significant
(within 5%).

Canadys Seismic Stability Analysis Report - Final.docx
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Table 3. Factor of Safety against Slope Failure

. Factor of Safet Factor of Safe
Slope Failure Mode Low Water i High Waterty
Localized and Surficial 0.15 0.18
Upstream Failure ) '
Major and Deep Seated
Failure 1.12 1.16
Localized and Surficial 0.87 0.80
Downstream Failure : :
Major and Deep Seated
Failure 1.01 1.00

To assess the effect of the possible variability of soil density, a parametric evaluation was
conducted by reducing the friction angle of the dike materials by up to 3 degrees. The
parametric evaluations indicate that the factor of safety remains greater than 1.0 with the
reduced friction angles for major and deep seated slope failures. Additional stability analyses
were conducted using a range of seismic coefficients to verify convergence of the analyses as
recommended by GEO-SLOPE. The results of the analyses show a gradual reduction of factor of
safety and good convergence of the analyses with the increase of the seismic coefficient.

Output plots from the program are included in Attachment E.

Conclusions and Recommendations

Based on the results of this screening level seismic slope stability analysis, we conclude that a
deep-seated failure that would compromise the overall integrity of the dike during the design
earthquake is not likely and that the dike will be capable of retaining the coal ash during and
immediately following the design earthquake event.

However, significant deformation of the dike slopes during the design earthquake is likely to
occur, particularly for the upstream slope. These deformations could threaten the longer term
integrity of the dike as a containment facility and not allow the impoundment pond to remain
functional following the design seismic event until repairs are made.

Our evaluation is based on limited geotechnical data for the dike. This data indicates there is a
risk of liquefaction and significant deformation of the dike slopes during the design earthquake.
We recommend that additional analysis be performed to better define the risks, as well as
provide a better estimate of the likely deformation and required repairs required following a
significant seismic event. However, it would not be beneficial to perform more detailed analysis
without obtaining additional data on the dike and foundation soils and their strength. We can
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assist with developing and executing an investigation and analysis program that will provide a
much better estimate of probable slope movements during a significant design earthquake.

References
F&ME Consultants, 2009. Dike study of Wet Area Report, dated December 11, 2009.

Idriss, I. M., and Boulanger, R. W., 2007. Residual shear strength of liquefied soils. Proceedings,
Modernization and Optimization of Existing Dams and Reservoirs, 27th Annual United States
Society on Dams Conference, USSD, Denver, CO, 621-634.

NAVFAC, 1982. DM7 Design Manual 7: Volume 1 - Soil Mechanics; Volume 2 - Foundations and
Earth Structures, Department of the Navy, Naval Facilities Engineering Command.

Richardson, G.N., E. Kauazanjian, and N. Matasovic, 1995. RCRA Subtitle D (258) Seismic
Design Guidance for Municipal Solid Waste Landfill Facilities, EPA/600/R-95/051, U.S.
Environmental Protection Agency, Washington, D.C.

Robertson, P. K., and Campanella, R. G., 1983. Interpretation of Cone Penetration Tests; Parts |
and II, Canadian Geotechnical Journal, Volume 20, No. 4, pp 718-745.

Withers & Ravenel, Inc., 2003. 95-Acre Ash Storage Pond Slurry Wall Forensic Evaluation and
Hydrogeological Assessment Report, dated October 28, 2003.

Youd, T.L. and .M. Idriss (editors), 1996. Proceedings of the NCEER Workshop on Evaluation
of Liquefaction Resistance of Soils.

Reviewed By: John E. Newby

Canadys Seismic Stability Analysis Report - Final.docx



Attachment A

Previous Boring Logs

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




CE-LS-27007 W "oe B0 TROC TE ARBOng Logs R -1 e

' I l WITHERS & RAVENEL
Engsneering & Surveying, Inn I—DG OF BORING WR-1
_ 141 MieKunmn Driew « Cary NG 27611
wﬁmy (Papge 1 of 1)
Smth Caorolina Electric & Gas ity Sitiarte] July 11, 2002 Drliling Molhod s Mud Rm;!nr;r
Dole Complabind July 17, oo Sampling Method : Splll Spoon
Canadys Station Ash Pend Slurny Wall Prilling Comparny : Supanar Rrilling, Ing, Sround Elnvalion {FL B0 {aatintaled)
Crorchester County, G Linlier Fluys) Cox ! =
. y e By : Slafan Broy
WAR Project No. 98076.18 Rify { Equipimunt D UME G50
Dopth | Sued g E
o UL I i Blow Count
In Eliny =1
e | B DESCRIPTION E || craon REMARKS
2| © | & 1w b0
o1 a0 - a—. - C— _ FERyres
] W) | ROADBASE; Mostly fine eliphlly silly sind wilh gravel and weod dobrls. E
] Sy 4 SILTY SAND Fine tomedivm subangular sand. approx 20% silly fines, ol
] | ] tew atisticly, molst. '
] I j ﬁ Panplration - 2.0°
] Ak ) R -1e
5 475 1| 4.0 - 8.0 Approx. & layor of CL (appror. 20-30%: fine sand, low ;| ey =14
3 ]| plasticlly)
. 2 g Panstration - 2.0°
] i Rucovery - 1.7
] 41 B0 - B0 Approx, 15% clayey fhas, low plaslicity. _' ii Pawitrallon - 2 0
1 1 o
10 70 Rncowinry - 1.4
] ey T Fonetration - 2 &
. F 110 -13.0 Lansesflayors of clayey sand, low plisticity, approx. 30% Rutovery - 1.3
- )| clayey fines. E ' Paradralicn - 3 6
I |k Racnunry - 1.8'
1 1| Z '
. : Panotrstiun - 2.0
. 168.0 - 180 Oocaslonal coarse sand. 4 El Rawgry - 1.1'
i . Ponolbalion - 2 0°
5‘.0—_-' - ) | Racavery - 1.2'
] 4 — Peninhrolign - 2.0
- | 18.0 - 23.0 Mostly fine sand, appros. 25-40%, silty fines B } '| Racavary - 1,5
3 b 1| Penolration - 2.0°
2558 L1 | Recavery - 1.2
'_ E W Fronslmtion - 2.0
A ) Rexzregry - 1.0
| M T Ponsdration - 2.0
30—:' 50 g — Rowxvsiary - 0.0
. 1] SILTY SAND with GRAVEL; Fine lo coarsn subangular sand, approx. 5 Fanatration - 2.0
] e | subroundod graval 1o 1/4%, 10-15% silly finns, wet, lanigrey. 12 Rooovery - 1.0°
] i3 Ponetrallon - 2.0
35_-- A% . . ; | Focovery - 1.1
] SANDY SILT, Apparont Caopor Farmation, low olasiicly, approx. 15%
] fina sand, wel/zaluralue, olive-groy,
-: : 13 Puenulralicn « 2.0¢
s0Fd0  IML Y Riwarvury - 2.0
'1_'_ % Ponulratlon - 2.00
45 — | _ - s Lﬂ Rocovary - 2.0°




OO SFES OSSN TE. 1HBoong Logre WR-Z bor

' I l WITHERS & RAVENEL
Erginesring & Surveying, inc. LOG OF BORING WR-2
111 MacKsnan Qe+ Carg WG 77544
mﬂﬁ {Page 1 of 1)
South Cargltna Eleciric & Gas iy Sidearieect duly 12, 2002 Crilling Method - Muid Regtyry '
Date Completad Dy 12 2002 Eampling Ml : Gplit Spoon
Canadys Slation Auh Pond Slurry wWall THitieg Cemipuny : Buporior Calling, 1 Ground Elavalion * E1. B {mslitgocd)
Dorchester Counly, 56 Dirller | Floydt Cox Lnggnd By : Stafan Broy
WE&R Profect No. §2076.18 Riigd Eguigrmut : CME 560
Dapth | Surd g 5
pih | Sur, T J] Plow Count
in Elav. =1
e 8 3 DESCRIPTION g :% Graph REMARKS
219 BlE] p o
p— 80 T m= . o
] a1 | SILTY SAND; Moatly line to madium subangular sang, apprax. 30% silty | 1 R - wkgh of rods
] “1.4:1 Mnes. malst io dry, greyitanrown. [ % ? H H - wulghl of hammer
. | GLAYEY SAND, Apparénl slurry wall, fing 1o medium subangular sand, ﬁ -L‘_: : | Eﬂu:::::rllo-n? ;.D
] # 1 approx. 30% clayey-llke hnes, vary fow to low plasticity, moist, grey, ) 4 e v
. w4 clads of hydratad bantonie 1o 1", 2|l 8 Pl ‘ Ponsiralion - 7 0
576 e i '} Recovery - 1.3
. L i1 Enmpin UD-1 canlltut
3 i Hose7 o
- | CLAYEY SAND; Apparont slumy wall, line Lo coarse subangular sand, [ ] j . Prnviteation - 2.0°
/ approw. 30% clayny-hko finos. iow plasticity, mols), grey. 3 ! Renaviy - 1 1*
| ", — ;
1 . Sumiphe LI0-2 collacind
10 : 70 / B ! 1} @oaten
] o [
. ~ ] ¢4 | Penatration - 2.0°
. £ _'_,f . I. 4 ! i ! l Rucovary 0.3
3 / - E 4 | Fancirlion - 2.0°
] A y I - 0.6
15— o8 )/"' — I
1 iy : Enmple 10-3 gAlogiugd
1 g : HBAT)
7 CLAYEY SAND; Appargnt siurry wall, fine ko imsdiom 5ubangula-r sand, ] 1 I | Panalialicn - .0
- ] approx. 30% clayny-likn fines. low plasticity, rolsl, groy. 5|1 o | Recovnrg - 1
4 o | 1 i |
1 L i +{ Shmipiy LG4 collectud
%0 8¢ / : | {15 0-21.0)
: s 2 [ Pomatiliun - 2.0°
: . , |2 Rocorary 1.5
1 ;"‘ CLAYEY SAND; Apparent slurry well, fine to medium wih accaslonal Sempls UD-5 collactad
J . | toarse {subroundad, pebbly) sand, approx. 30% clayey-Iike fines, low (21 0-25 1)
25T 65 ),K” plasticity, moist, groy, r—
i L e i 1| Penutratlon - 2.0t
. W || Ressaresry - 0
e 1
7 / 0 I 2] | Penotration - 2.0
] 8C ﬁ b v '|i Rovovary - 0
] A - .
30— 5o / 28.0 16 31,5 - Ol rods 6nd BH droppaed undnr thelr own waight E ,u|
. / {WOR/IOM ol (i
T A
y / B ! " | Fenetratien . 20
1 // 10 E ‘ N Peiowory -0
354 s dwst L SLIGHTLY CLAYEY SAND; Apparent slurry wall, Nna lo coarsa : i | 1| Fenetation - 2.0
] ¥ | | subangquiar sand, appiox. 10:15% clayoy-lke finas, low pkisticity, motat || 11 % | Rucovory - 0.0
] N ey ]
] SANDY SILT: Apparant Gooper Forrration, low to madiom alasticy, | [ 12 [ & || Fnmokaiion - 5.0
] ML approx. 15-30% fine and, wel, olive groen. ] e peevy - £
] ” ] . ‘ Poisterstion - 2.0'
- . | 1 )
a0 1 B - -1'-.?; % Raroviry - 741




wr

Inginmaring & St inc LOG OF BORING WR-3

111 MacKanan Cilve - Carp HE 276541 (Page 1 of 1)

D2 55 00 s o FET ISR P Borew Lot Ve Ti-d bar

L
Saulh Caroling Eleciic & Gas Datn Sharag sduly 14, 20 Dilling Mol * Mud Retnry
Dule Comploled July 17, 2002 Sarnpling Mothed : Split Spoan
Canndys Slation Aah Pond Slurry Wall nnilling Crmpany s Bupndiod Dailling, Ing., Graund Elowatfon : EL 00 (ratimnind }
Dgrchgatar Sounty, SC Dintlor Flay Cox Logyoed Gy : Stpfan Bray
WAaR Projoci No, §9078.18 Rify { Enguiprmient * UME 550
a E
Dopth | 5ol T g 8 litow Count
| e | @ ﬁ DESCRIPTION £| & o REMARKS
Faml a0 @
& | @ 0w
—— uD — d_l-. T It T -
0 ] SW 1 | ROADRAGE: Mosily tine slightly sty sand with gravel and wood dobris. . 1‘3‘5 i} il Pangtrathn - 2,07
4 i1 SILTY SAMD; Mostly finn 10 medhum with otcasional cosrse, 20bangul i Racovnry - 15
] | || 52nd, approx. 15% non-nlastic Anes, modsl, bownitn, ;
. I |
i} !
A+ 7o . '
- .ﬁ_} " | Panvtration - 2.00
- MK a o
. Smi:lf 13 Reéaynry - 1,22
1070 S1r 1 0.0 - 12,0 Increased cosrke sand ang gravel cantend {subroundad 1o -
- -1 | subangular fragments to 1/4")
F [ 12.0 - 13.0 Wood fragmonts 0 ,
i 17 Pynalation . 200
’ i a 18 Raigrvary - 0.5
18- 65 1 180 - 18.0 Mostly finu to madlum subangutar sand, tan 1o gray,
] 7| CLAYEY SAND; Mostty fine l mrdhim subangular sind, approx. 30408 || 3, Perwtration - 2.0
'_ A low plasticity clayay fines, miokl Lo wel, browniblack. 4 g Ry - 10
20— 4o - —
. o|-] | BHTY SAND; Moatly fine to medium subanguiar sand, apgrox. 103-15%
. ) v elasticity sty fines, molsbwet, Lanfgray toillghl 1an,
E 5- Pu Pierniliplin - E'l,u'
14 | Racowvary - 4.0
251 55 : —— |10
smf ||
N E‘; Pannteallon - 210
] "Il a Rncamy - 1 8
30—t 50 J | 280 - 43.0 Fine lo coarse sand, 1an/gray 1
] SANDY SILT; ﬁ-\-lrlpﬂrﬂﬁl transition 1o a:opar'Farm;:tinn_ low 1o madiom . ﬁ‘ Porstiation - 2.0
] ML wlstichy, approx. 15-30% fine sand, wolsaturaled, oliva-groy f ﬁ Rewapumry - & 0
35—- 41 — b CETEC g -
40




Wr

WITHERS & RAVENEL
Enpineering & .S'mpq-pinb-, Inc
Vi) Mnckanan Diive - Cory, NG 27811

LOG OF BORING WR-4

FOT0CT N 5T 75,1 BBloring Logs WAL bov

.

— {Page 1 cf 1)
South Cardling Eleriric 4 Gas Galn Startad + July 11, 2002 Diillng Mathod - ] Rokry
Cale Cornpluled sy 11, 2002 SAarmplinng kil : Spint Spean
Gnnndy:bitallluntﬂ.sg Purtld &:Erry Wall Oritling Somypany . Supsror Drilling, Ind; Ground Elavatian *FlL AR fastimated )
Tehasior Lounty, 56 Oorlllur - Flayd Cox Laggnd Ry : Sletnon Bray
WER Project Mo, G9076.16 Rig F Equipren] CME A50
Daptn | Sy, I i
in Elav, | ¥ ] 0 DESCRIPTION > Blow Count
Pt | 80 | 8] 3 5 Graph REMARKS
Sl &
O8I SITY SAND: Fing o coares supangida : '
k ’ i Fino o coarge subanguiar sond, appros. 20% ety s, R « walghl of rada
i . maoigt to dry, grey, fraco clods of hydrated bantonlig, i| H - walght ol hammar
1 sm
] 2
b— 76 . ) ?
] 1
i i . R | I . .
; % CLAYEY SANC: Apparunt sturry wall, fin o medium subangular sand, 7 AR
] // appros, 15% elayay fings pprox. 26% clavey finas at GO0 1o 8,04, very|| 2 ﬂ Anouah to rrﬁﬁ,‘f” ™
i - low plaaticity, imalatiwet, jrey. 2 D
] / —— undisiurbad (LD fubn
i x"f g samgle Inctuding by
- #7 ] 10.0 ke 12.0 - Groymrown sand. |z mouns of plston samptar
10 70 pd —|
3 L 1
- 50 % 41] 3
E " I
| & :
- - 4
J / SRR
i oy 5
15 64 / ol
- I""F/ CLAYEY SAND; Apparenl Sturry wall, fing to madium wilh occasional 5 :\.:;:T:rz':lﬂ:n?mhml a
7] . _»1 coarsa subangular sand, approx. 15% clayoy fines, very low phasticity, p i1 o
// aistwol, gry, 1'1' encugh (9 collioc!
; 4 //l — Lﬂ' unedisturbed (U0 tuba
; -4 15,010 18.0 « Groyftn. a il ? 1| At Induding by
] ! 5 | maana gt phalon sumpler,
201 84 5C / 18,0 to 20.0 - Mostly finu lu modium sand. — E i :
- t 5 I
. ? s ‘
4 v |5 ;
] o N
) / 10 114 i
i .| CLAYEY SBAND; Apparent slurry wall, fine lo coarag subanguiar sand 2 Pt
75— 55 T | approx. 15% cix y b ‘ a o1 | adarial nol cohoshe
i / b % clayny inea, vary fow plasticity, moisiiwet, grey. 1| 5 L | eogh 1 st
] 50 // 1| 2 ; i | unedlaty i (UD} wba
1 gy i | | sannpln ecduging by
] j-:__ 121 [ manna of sl gormgler,
i R . s - e | [15] I | 8.0 to A5
. / CLAYEY SAND, Apparenl slurry wall, fne to medium with oocasional R i ] M;lunnl.nr;:mlmulv
: ac // coir3n {subrounded, pebbly) sand, approx. 15% clayey fines, vary low (|13 1] 0 U enauah o rtmd
A plasticity, moistiwet, groy. | jrjonanan B e
307 . / —{f 2t i 11 unamlurbed (WD) tuy
- I oo - - R J - i
B LT s anDy SN T; Apperant Cooper Formation, low to medium elasticity.  f 18 UL -.;im.mﬂ;w =
appros. 15-20% fing sand, wet, olive green. | Bofng banm gty G0




WITHERS & RAVENEL
Engineering & Survayings, Inc LOG OF BORING WR-5
o F11 MacKmnon Difve - Caty, NG, 27811
R R S {Fago 10f 1)
Snuth Carofina Electils & Gas Bnta Startnd Junuary 7, 7003 Dling Mathod - Mud Rotary
Daly Compialed Ay 7. 20008 Sumpling Mothod Spllt Spean. Pleton Sholky]
Canadyﬁtatlbn Ash Pond Slurry Wil Brlling oy : Grotnchnalogin, Ing, caraund Flovalion s EL BD (nalimatind)
rchestar County, 5C Drlller *Roon Tilinesen {upped By . Slalen Bra
. . y, FE
W&R Projact No. 59076, 18 Rig / Equipmont * CME 55D

NEX XN i .ai@{“lﬂ"é%}'ﬁﬂ-E e

Dopin [ Sud. i
Blow Count
b Fi
ENERE % DESCRIPTION 2 (%[ owpn | REMARKS
> gz 19 6
0] el WE-I i N T )
] LL-GRADED GRAVEL. Hoadbase S ||| /- weight of rada
] FILL: Biity Sand and Roadbaze, Moally finu to madiim subangulir sang, ||| H - weight af bamimer
AR approx 10-15% nan-alasilz fings, molst, tavbrown Co,
- i i
4—-- 76 e - . — [ ! LR 1407
] :,? E.Iﬁpﬁ?(;-WALL |I| :1.~ ||} | Ponewtion . 2.0°
2 . 1 Clayny Sand, fing to medlum suhangular sand, approx. A-315% 5 | Rucovery - 1.1
3 / cliayuy-likg fines, meadium plasticity, molst to wel, greyiblick, Lo
- v I H
8z et :
. ' «"f 4.0 -11.0: H ' 2w
z / Clayay Sand, mosty finp with some medivin subangular sand, approx, o[l H 1| Penotration - 2.0°
" / A5-4%% clay-lIke finos, medium to high plasticity, molstiwet, grey/biick. || © H t| Recovary - 0.3'
12 | o //:; |
- .: "I. : |
3 / 14.0'- 18.0: | {up-t gy
1 sG / Clayey Sand, mosiy fing 10 medium subangular sand, apprux. 20-16% | FPannkation - 2.0
. ,,9" 21 clayey-like fines. i Recosary - 2 0
e " 1600 100: 2 ||| Ea0ee
] :// Clayey Sand, mosatly ihe to mudlum with occasisnsl eoarse a|{ 2 || anetation - 2.0
] ; (subroundod, pabbly) subangular sand, approx. 20-30% clayoy-lko 2 j || Ry 10
b * o 1ined, molxt to wot, grayiblack. / :
] . S (21
20T 40 / 19.4¢ - 21.0 MY ||| Pentrtion - 26
. o Clayay Sand, fina to madim subangular sand, approx, 15-20% e : Ruigvery - 117
i / clayoy-like fines, wel, gray. :
| b
. / Drlfllihg abovo 24.5' appeared as wall rathar than 5M (L.e., consistant
1 <. 1 aoitteasy drlllin
24 un [, fofveasy drllling) R 545 (24" 205)
. 11245 - 2600 5 4 Franalrulion - 2.0'
R 4| | Sty Band (SM); medium subangular th coarse subrounded sand, : Rocuvry » 1.0
] +{ 1] approx. 10-15% non-nenelastic sity fnas, tinfgray, wet, with
- [ | mestly fing subangular sand, approx. 40%. nen-ofastic fines,
- | ' { tanfgreviwet in lowsr 2° of 3pocn.
28T 52 -.
] M 200 - 41 0 g g.ﬁ sty
- wpetrotion - 2.0
E | Silly Sand (&), fna to coarse o fine aubengular sand {(coarsae sand 4 Rucovory - 107
] {14 mostly subrounded), approx. 10%-30% non-elastic silty Anas, grayitan, 1
sz | wet.
] 34.0 - 56.0 ‘ ! | s T
] COOMER MARL FORMATIGN: Sandy Sill {ML), L ow olasticity, appros. || 7 || 32 Horavam e &
T A . A5-a0% fine sand, groonigroy, ZiH) oA -
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LOG OF BORING WR-6

{Pago 1 of 1)

Citling Mathod

2820200 WSTIRIT KPR, T Borne: Locat Wl har

Souih Caraling Electis & Gas Balo Starad :danuary ¥, 2003 * Ml Rodlgey
Calo Completed L Anangary T, 20603 Eampliag Motk Spht Spoon, Fiston Tuho
Canadys Station Ash Pond Slurry Wall Crilhng Company . Gootachnaloglos, I Ground Elevoilon : EL 80 fastinsuiod)
Dorchnstor County, 50 Ciithiur » Bt THIowwon Logpodd Ry : Stefon Bray
WER Projuct No. 50076, 18 kig f Equipmnnl : CME B5w
: ;
Dopth | Surt. T by Blow Count
In Bov. | B F CESCRIFTION o REMARKS
Faot a | o & E | ¥| Graph
310 &l W oo
- PRt p—— — s
i GW). . WELL-GRAQED GRAVEL: Roadbase o L N1 B - weight of igdy
. 3] FILL; Slity Sand, Mostly fino to madiun subangular sand, appro. 10-158% Dof[ M- welght of i
b non-glashic fings, inolsl, danfhrown, o N
i AR ‘ i
4t 10 2 HEE
b i 1] Portieaiion - 2t
- : ) -_— ] 3 oo i Rowrargry - 1,1
7 "j,.-'"l SELURRY waLL Lo
a7z - 00110 ! 3‘!
) # | Bpoon dropped 247 under welght of hammer (WOH/24"), no recovory. R EE ¥ TL
i / Wash appeared a3 clayey sand, fine fo modlum aubangular sand, 2 H 1 || Panotration - 2.0
| / areyfliinck. . N - i|| Resovery -
12-T 68 //; .
. / T ] - R E:ETAR I I
) . 14.0'- 160 N 3 | Panetesign - 2.0
; Clayoy Sand, fine 10 modivin subangular sand, approx. 25-40%, low to Rincoumro - 1 1
16T &4 /,.-’ mnedlumn plasticity clayey-ilke finus, blackigray, wet, . : By
. i
4 ,Ff/ : |
. / 1900 - 210 — SRS,
20—t 80 ",.r“ Clayay Sand, fine io madlum subangular sand, approx. 20-30% low 4 g 4 | i Fenviallon « 2.0
a L7 A phasiicily clayeay-Hke finas, wol, groyblack, L ! ‘ Rowayury - 1.4
. 50 / D] U 22
4 / ! i Penuimlion - 2.0
4 g — : Rewtvery - 16°
24T 58 g . . bl s ceer ey
. /-‘) 3.0 - 26.0 5 " 1i|| Penolration - 2.0°
. / Clayay Sand, Mve fo mediim subangular sand, approx. 25-30% low i 1] Recovary - 0.4
/ plaglizity clayey-lka fines, black/igrey, wel, ‘ |
28T 62 / it
] AT — [ |1 2 - a0
] (o510 E 1 |¢] Fomanation - 4 04
- // Spoon droppad greatnr than 4 under weighl of rads (WORM'), Spoon i peovary - 8 -
a1zt 4h / drop stop of dilfler, na COvary, E
] / 24,0 350 57 (' - 80 (37')
; / Spoon droppod approsinately 3' undar weight of rods WOR/DY: Clayay] | 7 Menairalion - 407
35 44 / Sund, fino to mostly madium sulrngular sand, some (< 5-10%) ‘ Raguory - 0.1
4 / subroundod coarse sand, approx. 30% low 1o maediuny plasticity
- | clayay like ings, grew/black, one plece of 5" dameter wood o widlh of
J BRI, .
7 ML ; D] EE R Ay
40— 4 _‘1'7':3.5'-'. Eriller bncama harder faDﬂBElEIIll lop of Coopor Marl) F . ‘I Ponatration - 1 &'
. GOOFER MARL MORMATION N L 101k Rocounry - 18"
44— 30
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LOG OF BORING WR-7

(Page 1 of 1}

Jnnuary 7, 2007

Louth Carcling Electic & Gas Dt Sturtod Ciriling Mathwod : Mugd oty
Data Complalon Jenuary ¥, 2ona Sanpling Matlwd : Split Spoon, Piston Tuba
Cinddys Stitlon Ash Pond Slurry Wall Criiing Compuny | Gaotaennalogivg, I, Ground Efevolion : FL B0 fasdhnutad}
Dorchesler County, 5C Diller Suult THiarson L exgpgynet Ry : Stolun Br
WA&R *roject No. 99075 8 Rlg { Cyulpmant . GME GG N ﬂ?
0 =
Deplh | Sur. T (§
: 4 Blow Count
in Efarv. : ?l.
n | B g g DESGRIFTION E 3| Graph REMARKS
3| o
I P . G Ml I B & —
(thy T —— -
4 GWI - 1| WELL-GRADFED GRAVEL, Roadbasn . S R - waignt of vogla
1 FILL; Slity Sand with roadbase, maoslly fing to madicm subangular sand ' ‘ H - wipight of hi e
T AR approx 15% non-elaslic slily fines, motsd, lan. Lo
i N
4—_- rti $ J: ! | [[| 814469
i - . s i || Poveatrodton - 2.0¢
] T SLURRY WALL B L | Reovary 1.2
- P R R ' N
7 e | Clayey Sand, fine to medlum subangular sang, appros. 30% low ko R
BT 72 " 7] medium plasticity chayay.ike Tnes, gray, molst, o
1 w] B2 -1 " 1 P E-: {::'-1ﬂ1') ver
. Clayay Sand, fne to medivm subangular sand, approx. 30% low 4 LI SN ; Runr:r - unz- >
. A plasticlty clayay-lke fines, gray, moist Lo wet, with approx. & of fing 1o i o] reeevan - £
47—t a8 ¥ moslly coarsa (2ubrounded pabbly) at iip {faxs than 149%, non-plastic
- Lt | fintg). Coarser sand appoars as potential caves from above {lack of i
E | slury conslslency and color), |
_ " — | &R (1418}
g 5-3 (14" - 187 3 % Pranatrallon - 200
165 -+ 84 Clayvey Sand, line lo coarsa subangultar sand, approx, 20-30% kw | Rocovary - 0.5
- plasticity clayey-like thes, wet, gray. Gunerally fing to mediutm in lower
4 2 3%, mad|um {0 mostly course in upper 3°
1 ] . — BB R L
211 oo 54 (18- 21') &4 ! Puneimlion . 2.0
i g Clayey Sand, fina to medium subangular 2and, appros. 20.50% low : Rinwory - 2.0
1 e plasticlly clayey-ike fnes, grey, wot, 40-50% medium plagiiclly fnesin |
- | lawoer 7" and 20-30% low plasliclly finos In upper 17
e ] 85 (24' - 287 ? Pt 2.1
4 " Ot rede & spoan dropped approx, 55 - £.0° atter baing detachoed from & o Runulmllnn ’ 2.'[]
. .1 winch (WDR/S.5'), Chayoy Sand, fing 10 mediun gubangular sand, Do ][ e - 0
4 o | aoprox. 30% low plasticily ekiyey-llka finng, gray, molst o wert. N
281 52 ’ Pl
-4 A H '
4 | Hala cleanadidrilied from 24° - 31° poh
B. - / ! 1
" i Lo: Huo- fuaney
ISR B 7 Lo L | et 20
E- . / ppr o walght of rods, no recovary. N —
i LD & (a0
g ' r/f’ L0-2 (34 - 36 ‘ F’Hlmlsutlurl - :.eu
ol 36 b oad -+ | Sampla obtained. Sample datermined to bo dlsturbed (appeared s ;| Risotnemry - 0.
E / soltwalt plug in wba, materal moved & deformod during libe zeallng) L
g At
i e Bl
, A o
3| a0t o L1l )| Panatnton- 1.4
] —+ . ! anotradlon - 1 4
“ | ML ||| 5635 -a1 9 Lbom “ul| Racownry - 1 3
% COOPER MARL FORMATION; Brflling did not appesr 1o becoimie hisedr o
o pthave 34 (Lo, Cooper ahcountored dunng spoon interval)
ﬂl 441 0
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South Caroling Elecric & Gas Datp Stanad : Junuaory 8, 2003 Crlibng Mathad Mud Rytary
Dute Complotad CdBRlary 1, 2E0d Snvipsing bl o » Spit Spaon, Platon Tule
Canidys Slallgn Ash Pond Slury Wall Crilfing Campiny : Gootochnolngirs, i Ground Elavalian *F1 A {oylmosted)
Dorshestor County, SC Criltar : Eeom Tlkurson Logpas By : Slalan Bray
WaR IMroject No. 99076 14 RIg ¢ Fepllpmal : CME 550
u E
Oepih | Sud. T _&'_} (§ Bl
i Count
Wi | Chev. | 2R E DESCRIPTION g iraph REMARKS
Faat Ry | & i H
. == . ala w5
4 ‘1| SILTY SAND; fina to modium subangula and, approx. 15-20% | R - wanighik o rowts
- RE non-otastic silty finos, molst, tan 1o light greytan, 1 | H - wight of barmer
4= rr b5 1 T Itat iesrmassasrmansamsranrma) 51 {4558
- L | | SILTY SAND; fina to mostly madium sutsingutar aand, apprex. 15% E-‘ E Portratlon « 1.5
4 (| | pen-elaslic siit fines, molst, grevfan. — Rissovary - N
T SMig
BT 72 N :
N b ECRTICET PP ERET LR R B m et mmm e e ma e e nanmerr s Ll e e e e ————— e e [ TR
- 11 SILTY SAMD: wilh lensy of clayay sand; fine lo medlum to coarse l] ]g . punf,tmﬁm: } ig
1 ' subangular sand, apprex. 15.20% non-sfaalic slity finus, approx, 1 Recounry - 1.4'
. apl [ 14 lenso of fine to medium sand with approx. 40-50% low.plasticity !
12— om - *|.{ cluyey-like: inog (pozslble well Mirusion), molatwet, grey/tn.
. || Coarse sanet iayor obsorved in uppér 2° of spoon; Mne o coarse
] sk f(subrainded, pebbly) subangularsand, S— 2.4 {11158
J || SLAYEY SANL: mostly fine to mesium subsingular sand, appiox. 40 ﬁ ;“'w‘m“uf" i i -
- E 5U% low plasticlly clayny-like fines, organic dabrls fwood fiberal, | Racawary - 1 o
15T o -5 . wolimnigt, appearant non-fill or orginal grade o new rubgurfaoa, ;
1 [ .--'J'| hlack/gray,
R A & R e e | P
o . /pd SILTY SAND; mostiy fine subangular sand In lower 5 and fine ta Ei ; ;f:n::mnan : ’1.5'
i // rediurm with coarse in uppaer 77, approx. 10.15% non-elastic sill inns {: H Rucuvery - 1.0
J e // In lower 5% and approx, 20-25% non-alaslie it finos In opper 7°, '
i / malatiwet, gray/lao in uppar and tandwhile in e,
24T ca T4 N b e et e RS et e e et - 5B (24205
- || WHDELY GRAGED SAND, fir o coarso (subroundad, pokbiy) L:, ] %@ p“n;m”mﬂ "
- [ { aubiingular sand, tesa than 5-10% Mnos, groyiwhitafan, wet. - Recovary - 1.0
. sMi |
B 62
- b 10 H
R e eeteemn e s amaamasas et eeee e e =g onnan £
4 - | WIDELY GRADED SAND; fing to coarse (aubroundod, pebbly) | 5 I }§ : Fmgﬂmmf_’:; 5
. - | subangular aand, tesx than 5-10% fnes, grayiwhile/ian, wat, 1 | Hocowony - 1.3
JZ2-T 4R
4 SW ; i| &7 uatauo
. 1 é Panatrotlon - 1.5
35-| 44 Riptvory - 1.1
4 Driling became harder a1 -7, than soft Bfjain ol =3
L. . L 5 | 58 (A0 B
-t g l | | cOOPER MaRL PORMATION ’ y | | el | Ponnialion - 1§
E | I . . a6 L ®l) Hocovary - 15

dd —- M




or

WITHIERS & RAVENEL
Fupiveering & Surveying, fnc
1 Whae Kawvarr Cnive - Cary, NG 27314

LOG OF BORING WR-8

0T IG0TE AF S0 Logs i e -8 hor

S e

DO

South Carpling Elecirc % Gas

Canedys Slation Ash Pond Slurry Wyall

- — a

Daln Sl i) : Janunry 0, 2003
Dote Camplatad Jonuary B, 2003
Diillwy Company : Geolnchaglogiog, Inc,

Crrinlng Mothod
Sampling Sl
Ground Elawnlinn

Mt oty

FL &0 fostimatad)

" Spit Spoon, Plgton Tubo

Dorchaster Counly, SC Driller Sl Tllemon Liggred B ;
. ! ¥ Stofan Broy
W&R Frojoct Mo, 99076.18 Rig ¢ Fepalpmpmp : CME 650
Depth | Surt, T .
) fov | Biow Count
I_:E‘ w | 8 E DESCRIFTION g x| Grapn REMARKS
g © - & | = W
U —_ - o PR - -
) GWE' 1] WELL-GRADED GRAYEL: Roadbase ) R weignt of mds
. FILL; SHty Sand, mostly fine subangulor sand, approx, 20% noreekueic . 1| H - waigh! of hammgr
. AR silly fres motst, tan, I
i |
. M- IR ERNE Y
1 b
5 75 i gl:‘lu‘i:e":'a_‘rﬁ};vm.L 3 : ) | i | Prontendicn - 200
: / Clayey Sand, fine tn mosily medlum subBngular sand, approx, 35-15% f Lo [ Fesnviry -0.4
. 4 low plasticily clayey-like fines, gray, wol {saiurated). |
: 7 .
- . . ; ! 1 b
- / 57 (E -1 1 | ey
LU | Claysy Sand, fine t0 medium subangular ssnd, approx. 30-40% fow E| i o Eﬂﬂﬂf o ;'.'D
b V plasticity clyyny-lko finaz. grey, wel (ealuated). 1 H wy -t
I
- L
N ? |
- ' [ 2, ' 1l
1 / 53014 - 14 2 | ey
157 85 i, ;" Cliryery Sand, fine 1o mediun subangular sand, approx. 35-45% finos In |E| % i 2:::::3“;}_"1— g.'o
. f':_,- Upper €7, approx, 20-25% Infower 87, low plasticity, wet, grey. a | i oy -
] Lo ioah
/ UD-1 (17" - 199 I | | WD 010
: “ A Tepbottom of lube is wall majeral bl Punutration - 2.0
| y it | ey
1 iS40 - 2 I " \
24 oo 50 / Ciayey Sand, fine te medium subangular sand, 2pprox. 30% tow 4 % ‘ i | :2:;::.,""“?; f-"]
. ] alasliclly clayoy-ke fines, grey, welfsaluraled. ~d] il LA
] _,P‘J 1 I|
: o | |i
] e || 55 ramoey
. <1554 - 250 1 C .
#5750 "+ | Clayoy Sand, fina to medium subangular sand, approx. 20-30% iow b } P :LTJEMP;;H
| # A plasticity clayey-lIke fines, wet, gray. 1 | v-u
. " T UD-z (28" . 309 |k
LA, Topbottorn of tube Is wall matens) ! i | UD 2 2er-a0n
] © | ;| Funebotlon 2.0
10-1 ro 7| 86 0 - 529 _ i | 1| Recayory - 0.8
] / Linper4” - Clayay Sand, fina to coarse, Bpprox. 20-25% low plagticty R N it
] : clayoy fines; Lowear 37 -Silty Sand, fina to madium subangular sand with] | @ E i || Fremeiration - 20
y " 1 10-15%, nonalastic silly Nz, (WOR/EY, WOHE™ || & P || Restvney - 06
. [ 57 (52 - 94 RE | 0f|sTeey
i # Clayny Sand, fina to medium subanguliir sand, approx 20-25% clayoy || 7 || B [ :""“"“"u" "20
. /A fines with approx, 1 10 1.5 lanze of clod of moderato plasticity — E : S?ﬁ'::?.%é.}
sl | [ e G0 JlEE e,
. s i : ‘IR - L
. Widely Gradud Sand with Clayoy-like fines, fing o mosily medium with | —— E Y sﬁ?ﬁgﬁa'?j
- KL 30M& coarsy subsinngular sand, foss than 10% fines, wat, tanigrey. all B {1 | Proatration - 3 o
(WOR/Z4™Y :}; k|| Recownry - 200
] COOPER MARL FORMATION B .
. _ ——— e e
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LOG OF BORING WR-9

(Fage 1 af 1)

o ST OSSR 1 Boirny L s i -8 or

o

Soulh Cargling Eleclric & Gas Date Slared . Jsnuory 8. 2007 Drliiing Methed Mutl Rutury
Balg Cormploted sdnniipry A, 2003 Snmpling Mo wd : SpMl Spoan, Platen Tuba
Canadys Slation Ash Pand Slury wall Drifling Comanny Grotachnologlas, tnn Ground Elavalion . EL 80 {ssimatad)
Oorchester Cotnly, S0 Dilllar : Seot Tlinean Loggay By : Statan By
.W&R Project Mo. BQD?E.'!B Rk / Equipmant . ChLC 550
Doptn | S g 4 E
opih | Sk I Riow Count
in | Flev | 93 DESCRIFTION a REMARKS
P E g Graph
ot vo | @
e B L b W o
bl - |
o — - . —_ —
- GW[* 3] WIDELY-GRADED GRAVEL Roadbase | T R - waight of rada
1 \ FILL; Siity Sand, moatly fine subangular sand, approx. 20% non-slastic ! H - waighl af hammne
- gilty Aines, molat, tantrown. '
- AR .
] - - — N .
1 + A SLURRY WALL 4 L || Penetetion - 2oy
n—+ 7r Ed EETTaR 3 Rty - 2.0
/ Clayey Sand, fina to mediun subanpular sand, approx. 30% low 4
. / plaghicily clayoy-llka finos, grayblack, malsiiwet,
] 1
] f"'/ o
- o B2 - 510 : | F——
3 ,/'f Clayny Sand, fine to medium subangular sand, upprox. 20-30% low : Co Rigi‘;‘wﬂrﬂ B"
0-T 70 / phaslclty clayay-Iike fines, grey/hiack, wel. CR I Coye '
] % "
/ ! Samplo UD-1 aollgeed
] S| UG (12 - 147 {20140
i A | opdhottem of fube - wall
] i - Fanaliatipn - 2.0
] C ) B (14 1) 3 ‘ H::uv:ry-n.?"
15— B “ | Clayny Sand, moatly fine subangular sand, approx. 30-40% low - | .
] ,f’ ~| plaslicly clayoy-ilke fines, molsthvel, gray, Z ; ;
] / N
. e !
it . | Penatmtion - 2.0
! " A5 (18 2 H | Rocovary - 1.1
20" | a0 < Clayay Sand, mostly fine 1o medlum subangular sand, upprox. 35-50% || 4 || 4
] /);./// low lo medumn plasticlty dayey-lks ines, gray, malglivat, wJdIH
] o
] ,./-":/ | H Punotrutlon - 2 0°
. 1 . ; o 5.5 (241 - 26 F Rucovory » O
20T 5 o Spoan drapped —24+7 under wuight of rods & hamrar (WOHZ4% ) no || & H
. / recavary. .. It H
] "
- L~ { Hole aitedicleanod to 27.5
] / R 't Punolrgtion - 3,00
J / UD-2 (27 5'- 29.5) s |l B Rty - (F
] ~] Tube sank approx. 3.6' undor walght of racs (WOHS 5%, 147 recovery. E Sample UB-2 collogtod
10 1 5 f’/ (27.5.0-20.5)
: s - - - -— = Al | Panatedion - 040
1 ML r COOPER MAR}, FORMATION 7|12 b A&
h [ 5-5¢31". 1.0 | ] 50/3 .1 Rocavary - 0 &
J Sandy Sih, finr subanguiar sand, approx. 20-40% fine sand, lw
. plaglclty, grinn. .. -
351 46
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(Paga 101 7)

South Caroiina Elactrc % Gas

[ET

Rata Slarad

GB-F2-2O0H o e 507 FUHTE 13-Boving LogsinF. 10 2o

»Jonary 10, 2003 Lriling Mnlhed : Mud Holary
Dota Complatad *Jdenuoury 10, 2003 Sormpling Matbod : Sglit Spiun. Plston Tubo
Canadys Stallon Ash Pord Siurny Wail Dl Conpany s E5nataehngligg, Ing, sround Eipvatkan - EL 10 tnatimalad)
Dorgchester County, 5C Lintlor " Soott Tiersan Lugijod By | Btoinm Bray
W&R Projacl No, 89076.18 _ Rig / Equipmuni | CME 550
=
Dapth | Fud. % 5 Blow Counl
In | ERv. | @ DESCRIPTION ; REMARKS
E| E| Graph
Faul ) g a | 2
i wl= PR
07 GWES ] WIDELY-GRAOED GRAVEL; Reudbasn L R - wagt o e
] FILL: Glly Sand, fine subsubangular sand, approx. 15-20% nop-elastic toii|| H - weight of himimor
J Mnax, tandbrown, meist. Cd
- AR, ) |:
o - — . | 5-1 (#4)
i [ /7] sturry waLL 218 ‘ Panctmian - 2.0/
B— T4 / E144'- ) ) I Kecovary - 0.7
. ! // Cliyay Sand, fina to moslly madium subangular zand, approx. 35-44% . i
: V low plasticlly clayey-like finas, grayitlck, wor {aatursted). ‘ :
4 ; .
- r i ! i
- / S
. ) Lo
] RS FRELY ) | seman
104- 70 B /'/ Clayay Sand, fine 1o coarse subangular sangd, Bporox. 15 207, 1 ' F'on_elrullnn -2.0
- / nateplistlc clayay-ike bnes, greyiblick, wat, 1 Rucovory « 0.0
4 / 1
. ;/f 53014 - 16}
- | Uppor & of sample: Fine ko eoarsa subangular gand, approx. 5%,
| nonplastic fines, wel, grey. a 8-3 (14418
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X’ GEI Consultants, Inc.

July 16, 2003 1021 Main Streer
Project 02225-0 Winchester, MA 01890-1970

1817214000
781721+4073 Fax
Mr. Cameron Patterson
Withers & Ravenel, Inc.
111 MacKenan Drive
Cary, NC 27511

Dear Mr. Patterson:

Re: Additional Forensic Testing Report
Existing Slurry Wall
Canadys Station
Dorchester County, SC

The purpose of this letter is to present the results of GEI Consultants, Inc.’s (GEI’s) second
phase of laboratory testing of soil samples from the existing soil-clay slurry wall located
within the ash storage pond dikes at Canadys Station. This work was performed in
accordance with GEI's proposal dated February 4, 2003. The first phase of laboratory testing
was performed in August and September 2002, and is summarized in our report entitled
“Evaluation of Existing Slurry Wall, Ash Storage Pond, Canadys Station,” dated

September 24, 2002.

Summary

The hydraulic conductivity of the 8 samples tested ranged between 5 x 10° and 6 x 107
centimeters per second (cm/s), with the majority (6 samples) greater than 1 x 10~ cm/s, and a
geometric mean of approximately 5 x 10”° cm/s. X-ray diffraction (XRD) testing performed
on these samples and other samples from the wall indicates that kaolinite is the primary clay
additive in the wall. These results are consistent with the findings of the first phase of
laboratory testing. The XRD testing also indicates that bentonite is present in 9 of 13 samples
tested in proportions of 3 percent or less. Bentonite was not present in 4 of the 13 samples
tested. Lower proportions of bentonite tend to correlate to higher hydraulic conductivities.

Background

Canadys Station utilizes two large (95- and 80-acre) ash storage ponds to manage ash
generated by three coal-fired power-generating units. The ash storage ponds are the source of
arsenic-contaminated groundwater identified downgradient of the ponds. Groundwater seeps
identified in previous General Engineering reports were visible at several locations along the
exterior toe of the dikes surrounding the ponds. Withers & Ravenel, Inc. (W&R) only
observed one such wet seep during their visit on June 5, 2002. Therefore, the South Carolina
Electric and Gas Company (SCE&G) has concerns with respect to the ability of the existing
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shurry wall to contain water within the ash storage ponds. Soil conditions immediately
downslope of the ponds generally consist of silty and clayey sands overlying dense sandy silt
referred to locally as the Cooper Formation,

Scope of Work
GEI’s evaluation included:

» Review of recent reports, drawings, boring logs, and construction documents relating
to the ash ponds.

= A one-day site visit during boring installation and sample collection.
» Twelve laboratory grain-size analyses of soil samples from the slurry wall.
= Eight laboratory hydraulic conductivity tests on soil samples from the slurry wall.

» Thirteen XRD tests on soil samples from the slurry wall.

Soil and Groundwater Sampling

W&R provided the documents and soil samples used for the evaluation. The soil samples
included; near surface hand-auger samples, 1.5-inch-diameter split-spoon samples, and 3-
inch-diameter undisturbed tube samples taken from ten borings (WR-5 through WR-14)
across the length of the dike surrounding what is referred to as the New Ash Storage Pond.
Copies of the boring logs prepared by W&R are contained in Appendix A. W&R also
provided water from within the pond that was used by GEI to perform the hydraulic
conductivity tests described in this report.

Test Results

The results of the grain size, hydraulic conductivity, and XRD tests are summarized in

Table 1. Detailed data sheets for the grain size and hydraulic conductivity tests are contained
in Appendix B. Detailed data sheets for the XRD tests are contained in Appendix C. The
rationale and results for each test type are discussed in the following sections:

= Hydraulic Conductivity Tests: Eight standard tests using water collected from the ash
pond were performed on undisturbed samples from the borings within the slurry wall.
These tests are referred to as K1 through K8. The two samples were selected to be
generally representative of conditions throughout the slurry wall above and below the
groundwater table. The hydraulic conductivity of the samples tested ranged between
5% 10 and 6 x 10™ cm/s, with the majority (6 samples) greater than 1 x 107 /s,
The mean hydraulic conductivity is approximately 5 x 10 cm/s. All of the
permeability tests were performed in general accordance with American Society for
Testing and Materials (ASTM) Method D5084.

» Grain-Size Analyses: Grain-size analyses were performed on all of the hydraulic
conductivity test specimens and four split-spoon samples selected to be generally
representative of conditions throughout the slurry wall above and below the
groundwater table. The results confirmed the presence of clayey sand in the slurry
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wall, although the percentage of fines in the samples varied between 3 and 34 percent,
with most samples between 5 and 18 percent.

XRD Tests: XRD tests were performed on all of the hydraulic conductivity samples,
two split-spoon samples, and two hand-auger samples to determine the type of clay
contained in the samples. One control sample that consisted of a type of bentonite
used for slurry wall construction was also tested. The hand-auger samples were
collected from areas of the top of the slurry wall that were observed to have visual-
manual properties typical of a bentonite-soil mix. Kaolinite was the primary clay
identified in all of the hydraulic conductivity and split-spoon samples and one
(WR-14) of the hand-auger samples. Bentonite was the primary clay identified in the
control sample and the hand-auger sample. The XRD tests were performed by The
Mineral Laboratory of Lakewood, Colorado (Mineral). Copies of their reports are
contained in Appendix C. Please note that in the Mineral reports, bentonite is
described by its generic mineralogical name “smectite.”

Findings

The most significant findings of this second phase of testing are as follows:

The hydraulic conductivity of the soil samples taken from the slurry wall are typically
two to three orders of magnitude Aigher than the 1 x 107 cm/s typically specified for
cut-off applications,'

The primary clay component of the slurry wall is kaolinite, not bentonite (a.k.a.
sodium montmorillonite and smectite). Kaolinite has inherently higher permeability
than bentonite and requires a much lower void ratio (higher density) to be effective.’
It is GEI's experience that it is difficult to achieve permeabilities lower than 10 to
10 cmy/s with slurry wall mixes based on Kaolinite.

Based on the boring logs and grain-size tests, the deeper portions of the slurry wall
appear to have less fine material (silt and clay) than the upper portions of the wall,
suggesting that the bottom of the wall is likely to generally have higher hydraulic
conductivities. This situation is often the result of inadequate slurry de-sanding and/or
backfill mixing during construction.

Recommendation

If the existing hydraulic conductivity of the slurry wall is the “weak link™ that is causing the
unacceptable downgradient arsenic migration, potential design mixes for a replacement slurry
wall or other types of cut-off walls should be evaluated. Other types of walls that should be
evaluated include sealed-joint steel sheetpile walls and high-density polyethylene (HDPE)
sheetpile walls.

1 LaGrega, Buckingham, and Evans, Hazardous Waste Management, 1994, McGraw-Hill , Inc., New York.
% Lambe and Whitman, Soil Mechanics, 1969, John Wiley & Sons, New York. Relevant excerpt contained in
Appendix C.
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Limitations

This report was prepared for use on the Canadys Station Ash Storage Ponds project,
exclusively. The conclusions provided by GEI in this report are based on the information
reported in this document. Additional information not available to GEI at the time this report
was prepared may result in a modification of the findings of this report. This report has been
prepared in accordance with generally accepted engineering and geohydrological practices,
No warranty, expressed or implied, is made.

Please call me at 781.721.4011 if GEI can be of any funther assistance in this maitee, or if you
have any questions.

Sincerely,
GEI CONSULTANTS, INC.

s WA

Thomas W. Kah!, P.E.
Senior Project Manager

TWE:lek
Enclosures

MAFROTRC TR 20 E | Farenar: Re gt dog



SPCSUNSALE 153) 0F (B3UIIIDI0IG | 38, 0-52220 Waloid “3U) ‘SLEINSUO D 1369
EDOZE L/
abug WG LoLE
B Ul IS SWOS BpNIEU ABW UQJDE]) SAUL) BL ASNEIA0 S$6[ [BEUMALOS Layn 51 juauos ABJD |BRDE AU (WY 2 [Bprage) ooy S ey w
BUUNUS] T S LoEy Jo Juaued oy pue (W g [Buarew) seuy wacad syy po 1onpasd Byl R paten JUSUCD ABD NSt WINWINEL BAlEWNST 'R
W Z LB L §1UCIUS] 10 811U 0By JO JUSES = UDIARY FHE-Aen Y
CSHOUICO ]
UL ARH-% = QWX S
eqeonddy 10N =N b
pPuodas Jed SHHBUES = SN0 g
agepns puncilf mopRg 1y =sbqy 2
Alaganpuog onendy =y )
-SHON [BiaUax)
S0-3F'S UEa I MaILoan
90-3L'F LLLUTTIY
s [ WA el
2T tO-3t' L afie.eae
£LG- 90-3LF LLIFREL
GL'E- FO-3bs WAL=
ol ) YN (I6uo2 spUcweq) 19 SHM
g ¢ -1 £l g Guyna 1abne-puey |~ TE-HM
g vl S2 G - . 9 Buigha 188e-puely ~ | " PL-HM
z i2 g 0g G9EE &l 133 LA
. BE — . B . 85 S-aMm
. e 62 88 C1-HM
o 61 o £ L o . I .. _.E8 § El-HM
= EL 6 08 L 286" _F0-357L _&lb Lo Edm
I & Ol 2 e SH'Es ¥0-35°} oL B L an _ L BHM
E B oz 09 BEl g 50389 L X lan PL-dit
E e 9 03 gl L S0-3F'S L R . | ) _g-Hm
o v o oL . &S BLE- e L] ke o wan __ohdM
¢ H e 08 . YEL BbP S0-32°¢ ol _.ohan F-HM
¥ 4 . Lg SE Fel EL' G- L %3y LE Lan oHM
1] g 0 54 1Ll 0O'b G0-3L°6 ¥l lan S-HM
SHUOJIRG % | SIUNOEN % | PHUOIua %, | o)/UII0ey o, ToUl} % FAUD [SEqul
(g MIS U “Xey paleunsy Tr] LOIIEI] BZIS-AR)D eidwes
xS Aaganpuod Iodoy Amiuap)
SHNSYY OHX L) ¥ o s nespAH yidaqa sdwey Bujioy
28 Awingg 1a1sayucg
8194066 ‘0N 19ajold HgMm

uoienesT e Aunj; uonens sipeues
swlaWeied |rajuysaoan Jof bulisa) Alcjrioge] jo synsay

L =lqel



Appendix A

Boring Logs
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WITHERS & RALVENEL
Engureering & Surveping, nc

11 Macrnran Drive + Garg, MG, 37511

LOG OF BORING WR-5

{Faga 1 of 1}

Lol -5 bt

0063003 KOTSRS

Soullt Cansiina Elactic & Gas Date Staned Dlanuary T, 203 Crling Walkecd < Hud Retary
Dalg Camplated s January 7, 2003 Sampling Melhod - Bpii Spoan, Piato Shalbg
Canadys Siallon Ash Pond Slurry Wall Ddlling Comparny ; Goalechagloghts, Inc. Giround Erevalion : EL &) fastime Led)
Dowchestiar County, 5C Peutlgy : Senlt Tharson Lopged By : Staltan Bray, PE
WER Projacl Me. $8076.18 Rig f Equiprnaai - CME 556
Geph | St 2 i §
H : I Blow Cound
mo | e | R % DESCRIPTION 21| e REMARKS
Fosi BO Ly é o P
= | @ [ w0
3 s WELL-GRADED GRAVEL: Roadbase A F{|] R - weighi of mas
] FILL; Siiy Sard and Readbase, Moslly fing io medium subaagular sand, L (|} H - weight of harnms
- AR appros 10-15% nen-elaslic Ares, maoisl, Entbrown.
4} 76 : 5186
] 5 SLURRY WALL 3] Pansiration - 2.0
L 2140850 2 Recovery - 1,1°
= | Clayey Sand, fine o modivm subangular sand, appros. 30-357%% s
1 /| Clayéry-like fines, madium plastclty, mcist o viel, arey/btack.
B 72
i 80 -11.0: H 4 F-2(8-11Y
. e Clayay Sand, mostly fina with some niedium sobandular s3and, approx. H# Peretration - 2,00
] S 35-45% clay-likae finas, medlum o high plasiclty, meistwet, ooeyiblack. H * . Racovery - 0.5
12} 68
4 / ’ .
] 4 140 - 180 ’ﬁ“%‘é ¢ v,_/
N 4 Clayey Samd, moshy Mna 1 medium subangular sand, approx. 20-33% H%Em_gﬂf :
y clavey-llka finas. T
16 e - . | 5-2 11618
: A 18.0°-18.0 2 Pensiraton - 2.0
] - Clayey Sand, mastly ing to medium with occaslonal coaise 3|5 Rectvtry - 1.0
] “1 (subroundad. pebbly} subangular sand, appros, 20-30% clayey-ilke 2
7 #1 Ines, maish lo wet, grayflack,
E i S {121}
a0t 00 11940 - 210 W1 Panairetion - 2.0°
] Clayey Sand, fina 1o madivm subangufar sand, agares. 15-20% e Racovery - 1.1°
] | clayey-lie fines, wel. gray.
] > Odllvg above 24.5' Appearad as wall rather han S §.e., eonsistant
24} 56 i solfeasy dillzng) at 5.5 (24-20)
] 1245 - 280 4 ::nanunn; ;.a'
h -4 Sily Sand (SM): mediurd subangular o coarse subrounded sand, 5 { wovany -1
~ apprax, 10-15% nor-nonalastc sty tneg, lanigeay, wot, with
] 1 moslly e subanguiar sand, appies, 40% non-elsstic fnas,
b | tanfareytwal In kowar 2° of spoan,
2B &2 t
] . ‘ 54 (29319
h 1 een . g 4 Faralration - 2.0
] Sty Sand (M) Ana 1o caarse 1o Ane subangular sand (coarse sand 4 Rpcovery - 1.0°
] mosly subroundsd), appron, 109%-30% non-elasilc sty finas, greyfan, 4
] wHt,
33T M
3 SR 57 (343575
] oy 34.0 - 380 162 Paniunﬂq-n . 1?&'
] 11| cooPER MARL FORMATION, Sanay Sit (WL, Law eiasttaity, approx. (| 7 [ 58] [N} Reconory . 1.
JE— a4 i) 35-40% fAing sand, greenigrey. L

———— e



l I l WITHERS & RAVENEL
! Eugineering & Surveping, Ine LOG OF BORING WR-B
TEIANE & R T ERD 111 Matkisran Drieg - Caoy, WG 27511 {Paga 1 of 1]
Saulh Caralina Elsclic & Gas Cate Stared :January 7, 2003 Drilling Melhad * Murd Rotary
Drate Complatad T Janmaey 7, 2003 Samplng Melhod 1 Split Spoan, Plslan Tiba
Canadys Stallon Ash Pond Starry Wall Drifing Company ; Gegtachnakogles, ine. Ground Elevalion - EL A% [estimpled}
Dorchastes Counly, SC Dirller : Soadt Trlargan Logped By ' Safon Bray
WER Prajast Mo, 9907618 Rip ! Equiprient 1 ME 550
Dapth | S g i E
Bp . T i Blow Cauril
in Blev. | 1| & DESCRIPTION Tz REMARKS
E QI £ Graph
il B o m |2
o| @ | D I
] gwlit | WELL-GRADED GRAVEL; Roadbase 7 - walgi of fods
. (] FILL: Silty Sand, Mostly fing lo medium subanguter sand, apprax. 10-15% H - walght of hammor
1 non-elagilc finas, maist, [an'brawn.
4=T 76 AR —] R R
k i Fenat=allon - 2.0
- d L Recowany - 1.2
] i SLURRY WALL
g 72 H o0 -1 :
1 Spoon droppad 247 under waighnt of hammer (OHI24™, no recoveny, | r— 4 S 11
N Wash appaared a5 clayay sand, fing (o medium subangular sand, 3 4 Parsiratlion - 2.0
. | greymilack. | H& Rmeovery - o'
12— 68
] { 14.0- 160 AL
7 Sl Clayey Sand, fing to medium subangular s2nd, appiox. 35-40% low o || 2 Recaers-1 ¥
16 ~T B¢ ] medium plasbkalty slavey-like finas, blagkiney, wel. . wot
7 1000210 VL[] s te -2
201 613 A Clayeay Sand, fing o madium subangular sand, appros, 20-30% low B i Perairalon - 7.0
. LA plagticity clayey-lke fines, wet, grewbhack. Racoery - 1.5
- : 1422
- ; _'-_.zia‘
p -18'
24 =+ 56 ; F 5.5 (14" -157
. 230 -6 0 : Panalraton 2.0
. ] Clayey Sani, fina to medlum subangular sand, approx. 25-30% |aw ] Recmyary - 04"
. 4 Hastelry clayay-lke fines, blackray, wal,
25T 5
] : ! 553 31 33
1 | 2000 3100 B E 4 o
#] Spoon dropped greater than 4 under waight of rods (WORKM'+). Spoon overny - 4.
w1t 4 7] Wop stap of drllar, no recovary. :
] 4.0 380 3 57 (24" - 3 (37)
. Spoon dropped approdmataly 3 under waight of rods (WDRIF): Clayey H E‘: Penelratian - 3.0
36+ 24 :| Sano, fine 13 masly madium subangular sand, soms {< 5-10%) d : Facavery-0.7°
i A" subrgunded coarsa sand, approx. 30% taw lo medium plasilaty
- P clayey-like fines, grevblack, one place of .57 dismeter wigd 1o width of
] YPOON.
] ML . BB [0 - 417
40 40 3739 DOriller boacava harder {appoarant top of Cooper Mar) g E Ponauetien - 1.8
1 COOPER MARL FORMATION & Sil3
4q-r 38

——a e e — - v —— b e e e —— I e ——— it ———
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WITHERS & RAFENEL
FEngineering & Swrvaying, fuc
110 Mackatar Drvo « Cmy MG, 27511

LOG OF BORING WR-7

FHERT & RAVENEL {Page 1 of 1)
Saulh Cangling Eleciric & Gas Bale Slared - Januery 7. 23 Triing Malksf . MuE Ralary
Brals Comnplated i Jaruary 7, 2003 Samplirng Mathod s Sain Spoan, Pixion Tutks
Canadys Station Ash Pand Slurmry Wall Driting Company ! Geotachnolagias, ing., Giround Eitvation : EL @3 {asilmale)
Dorchestar County, S0 QrlBar . Spatl TIEarzan Logged By ' Bletan Bray
WER Projecl Ma. 85078, 18 Rlg ! Equlprrani : CME 55
2 ;5
Dapin | Sud. T 2} B |Blow Count
n | e | 915 DESGRIPTION 31 Gragn REMARKS
Frel BD [ 22 B |2
L W | B 1
0] Gt | WELL-ORADED SRAVEL, Roadhage I_l R - vealgia of ragy

FILL; Silty Sand wiin roadbase, mostly fing 1o medium subangular sand
approx 15% non-slasilc sy fines, moeist, faa,

12T €A

161 64

T 52

SLURRY Wal L
S-1(4'-87
Clayay Sand, fing (g medium subangular sand, approe. 30% low to

5 iF| medlum plasticity chayey-tike finas, grey, molsl.

5.2 - 111

Clayey Sand, fine to medium subangar sand, approx. 30% bw
plagilcity clayoy-lika tings. grey, molst o wat, wih appeox. 6 of fina 1o
mosty coarse (subrgundad petthly) al Up (less than 15% non-plastlc

<] fings), Coarenr sand appaars a3 polanlial caves om above (fack of
<& slyrry congisterncy and color).

5-J(14 - 16)

Clayey Sand, fine by coarge subangular sand, appros. 2{-30% lowr
pasliczty clayey-fike fines, wet, groy, Generally fing to medlum 1M |pwer
3. medium to mosily coutse in upper 3°

S-4{18'- 217

Clayay Sand, oo lo modiom sybangular sand, aoprox, 20-60% 1w
plaslclty caysy-lika Anes, gray, watl, 40-50% medium plasticiiy fines in
Iewer 77 Bnd 20:30% low plastolty Toes In wppar 17°

S-6 {24 - 267)

Drrlrl rode & spoon droppad appros. 5.5 - 5.0 aller being netached from
wingh {WIR/S 6 Clayey Sand, fing 1o medvm sybangubar sand,
aparee, I0% fow plastlelty dayey-dlka Nnas, groy, molst towe.

Hole cleanadidelied from 24 - 31

Up-1(37'- 339
Tube sankidrepped 3' under walght of meds, no recavery,

S UD-Z (30 - 38

Sample ablalned. Sample datarminged io be dletwbed (appaarad as
soliiwall plrg tnlube, materal moved & dolormed durng tube sealing}

JG=7 44
40— 4t
44— 18

3518 - 417
COOPER MARL FORMATION; Drilling dld rmiot appear 1 become hard
abova 32 (La., Cosper gheaunterad duking spoon lnlanal)

(.7 ] -3 ) [=]

H « welght of hammer

-1 (46"
Penelmtion - 2.0°
Recovery - 1.2

2 (aT)
Penetratite - 2 11
Recovery - 2.0

S (144161
Ponaltelion - 2.0°
Pecovery - 05

g [19-217
Pangiration - 2.0°
Racovery - 2.0

S5 {00-28Y
Pars|rallen - 2,00
Recovery - 1.0

UB-1 {31337 !
Fgnaltallon- 340
Racovery -0

LIEI-2 [39'+35°)

Poxg|ralbon - 2.00
Rocovery - [).4'

TG 3941

1| Penaaben - 1,4

Bacovary - 1.3

e e ———_—r e e ®

1 e r— s e PR




' I l WITHERS & A VENEDL
. Engidescing & Shrveping, fue LOG OF BOR] NG WR'?DW
T T Mpchigans Orios « Carp, MG 21801 {F‘age 1 uf 1
South Caraling Elactine & Gas Dale Stared + Januery B, 2003 Orllling dMelibad ; Mud Rolany
Dale Complaied - Januery &, 2008 Sampding dvaltod : SpA Spoon, Piten Tuba
Canadys Swatlon Ash Pond Shurry Wall Cetlirg Company : Geotachnggles, . GO Blpydtion . EL &0 {#stimated)
Dorchester Counly, SC Cxlllar - Soglt Thkerson Logged By * Ghalan Bray
YR Prodect Mo, 8507615 Rig § Equiwriant : CAE 550
Dwapill: | Surt. o hiX E
b urt. I &= Bltw Cgunt
n ot | B Y DESCRIPTION | 2| oraph REMARKS
Feal B o m | O
b T | @ W
0 T T .
p 5 SILTY SAMDY, fne to medium subangular sand, appros. 15-20% | I R - welght of reds
- | nen-alagtic sily fings, molst, lan bo hght grawian. I | H - w2 harneney
4~ 78 : B e et et LT T L T TR TR RS I 51 (4-5.51
4 - SILTY SAND: fing 10 mesiy medium subangular sand, approx. 15% III 12 Panstralion - 1 5
- ;1 non-elagtic sil Anes, most, grayfan, i Rocevany s 1,2
a7 !
b P O PP 152 {9'-10.5']
1 | SILTY SAND: with Iensa of glayey sand. fine ip medium 1o coarse E' 12 W Peneratan « 1.5
- | subanguiar sand, approx. F-20% non-elasic siity fines, appros. Recouery - 1.4
g A 4" lense of fine te medium 2and with approx, 40-50% low-plasicily
121 88 clayey-tika ings (possible well Introsion], molslfwel, greyfian.
+ Crarse sand layer obsenvod [n upper 2° of spoan; fina to coarse
. ) {subvsunded, pebbby) subargular sand. L ] N
| b o Tk v - ETET, ITLIT) - BT T R — a F S-3“ﬁ-155_:|
"] CLAYEY SAND; mosly Fre o medium subangular sand, apprex, 40- 3 {13 Paneiralkn - 1.5
L ST 50% low plastictty clayey-tke fines, organte dabris (woad bers). fracavery- 1.2
Ll LI n-stHE welimoist. appearent non-Aill or origingl grade or new subsurfacs, I
} IM-SEHAT blacksgrey. !
i 7]

_ [E TS DY Fppp— P T FE T T T T P i Ll LLLLLLE] S ‘1 B"m.ﬁ']
20 6o 2T SIUTY SAND. mostly fina subangular sand In lawer 5 and fing 10 EI ﬁ Peneiraton . 1.5°
0 2% | rnedium with coarse Inupper 7, approx, 10-15% non-elaslc sik inas Fecovery - 1.9

i s Tr Iwear 5° and apprak. 20-25% non-elastc s ings in upper 77, I

i A moisthwel, greyitan in upger and lantwhile in (wer, :
24—+ 55 e T LTI YT oy 5.5 {34755

] 17| WIDELY GRADED SAND; fins 1o coarse (subrounded. pebbiy} EI 5 A

4 1| subangutar sand, less than 5-10% Anes, grayfahitallan, wel. Recovery - 1.0

1 S
234( 5l

T e R TR L M e EREFRETRE BB s s s oo oo i memm AT FPRBREE ] g —mmm « —amo] 548 [2’9“3'3.51

. WIDELY GRADED SAND: fire, 10, cofree {(sybiopder; febbl [«]I% Panstrallan - 1.8

- | Bttt g R e b ity ’ﬁ o)} Recodary . 1.4
2T

T £.7 (34-35.2)

| 13 Fennlratin - 1 5
a6 a1 Racgeary - 1,3

- - | Dellling becams hardar al =377, han saft again al -39

i i ¢ -8 (35405
4010 [ [[]]cooPER MaRL FORMATION 8 |]19 n ||| Pansbatian - 1.5

i Reeovary- 1.5
44— 28

—_——— b s — e n ——————-



WL o el

B e 2003 SRR T A oring L

' I l HITHERSY £ RAVENEL
Engineering £ Survaping, fn: LOG OF BORING WR-8
Hﬂwamu i 111 Mncann Orivs - Gary, N.C. 27811 (Paga 10l 1)
Soulh Cacpllaa Elecide B Gas Dty Stared :danuary 9, 03 Crlling keihad : Mud Romary
Cete Compleled s January 8, 203 Sampling Melhed : Bpllt Spoan, Pision Tuba
Canadys Siatomn ash Pond Sluney Wall CHiling Comeary - Gaatachnooglas, Ine. Ground Elevation : EL B fesiimated)
Derchesiar Counly, SC Citlbes - Seoll Tllerson Loggod By - Slefan Bray
WER Projact No, 99076.18 Rig f Buiperianl L CWE 55
0 |5
Ceph | et | 1 T E & [Blow Count
In Elev. | & DESCRIFTION E | 2| Grapn REMARKS
Foet 1) [ é m |2
= v | @ 18 &
U_: o :_,2'5_' WELL-GRADED BGRAVEL: Ryadbase ; | R - walgha of rods
1 K] FILL; Silty Sand, moslly fine subangular sand, approx. 20% nen-elashic o[ welgra ol nammer
M AR &ilty fines,maist, tan. |
4 | i
1 - bl st e
6l 7 7| SLURRY WALL A5 Penevaten- 20
- | S-144' - &} ) 1 ? 1} Recorery - 0.4
3 1 Clayoy Sand, fine to masly medium subangular sard, approg. 35-45% |
] | lover plasticity elayay-lke fires. grey, wel (saturated). i
] N
] fl
. AHESTLALE
. B2{g - ) 13 U H| Peneiration - 2.6
19370 | Clayey Sand, fine 1o medium subangular s5and, approx. 30-40% low EI 14 Ruxv:rynfﬂ.?'
1 4 plasticlly clayexIke fines, gray, wet {saturated), 19
: R
. Do
o | . . B S
151 {5-3(14' - 189 _ 3 © ¢ ||| Panetatan - 2.4
T &= Clayey Sand, fine o mediym subangqular sand, approx. 35-15% fines in 3 Reecowary - 1.2
] 1 pper 87, approw. 20-25% in lower 8°, lew prasliclty, wel, grey. 3
3 WD (A7 - 197 : %wu ?'-‘ﬂ'ﬂil-lz’!ur ;
] | Tepfonttom of lbe |5 watl materlal ; R}EEJ&G&&::{.?" r
4 , 2 ! 5.4 t1gl' .'.:I '
20 60 gC 34019 - 215 . 4|2 : Fonatition - 2,00
i Clayeay Sand, fine ¢ medun sybangular sand, approx. 30% law 2 Ragavary - 1.3
1 | slzsiicily clayayixe fines, grey. wet/salurated, "
: 4 - 14 ' 55242
25 a1 55 18524 -26 :I' X 19 Panatrethon - 2.0°
N | Cravay Sand, fine 1o medium sioangylar sand, appros, 20-J30% lew it Ry - 1.0
N 1 plasticlly clayey-llke fres, wet, gray. i
- . 1
. | UDuZ (28 - a0 !
] | Topdooiem of tuhe 15 wall materfal
h |
. $-6 (30 - 32)
T3 Uppard" - Clayay Sarf, fing o coarse, approx. 20-25% low plastidly E ] Panolation - 20
’ clayey fines; Lowar 3° -GSy Sand, fine b madlem subangular sand with EH o nalre n—ﬁ;
] 10-15% mpnelastic sllly fnes. AWORMA™, WOHME" H S?‘[";i"g”
] T4 57 (32 - 34 R Panetralion - 2.4
] | Clayey Sand, fina to madiun subandgular sand, approx 20-25%, clayay R ——
g 1 fines with appeex. 1 1o 1.5 tanse of cled of modarata plastisrty E* | 54 (34" ‘Ul
a5t a5 i clayawllkn materlal. {WOR24 ) ie | Penglallon - 2 0
1 L 5834 - 36} AL ¢ Recovbry - 0.3
] ) Widely Giaded Sand with Clayey: ke fings, fing o mosly madium wik 3 I S 0(35-38]
o ML LOme Coarse subanngular sand, 156 than 10% fines, wet, tanigray. B Pangtalion - 2.0°
. WOR/24™] 1 Recawsry - 2.0
4 \CCICIP ER MARL FORMATION }
40+ 40




07063000 L13d-DF M6

wr

TEM, &

WIITHERE & RAVIENTEL
Laginrering & Surveping, lic
L1 WacKenwn Dive * Cory, NE 27814

LGG OF BORING WR-8

{(Page 1ol 1)

Mo LieetiEL S bat

o
Spulh Carclina Elackic & Gas Qale Sarfad i January 8, 2003 Drillirg Mathod - Mud Retary
Dale Compited sanyary 82003 Sampling Method : SpliL Spogn, FPlzlon Tubn
Canadys Slatinn Azn Pand Slumy Wall Drllling Campany i aecdechnologles, Inc. Lrourdd Elevatlon - EL 80 {eslimoLed}
Corcheslar Counly, SC Drilker : Scotl Tllilersgon Logaad By - Sletan Bray
WAR Prajact Mo, 9907618 Rlg ! Equlpmans : CME 550
€
s}
Capdn | Surl. I 3 5 Blow Counl
In Elv., | & 3 DESCRIFTICOM g g| Graph REMARKS
Fasy B | #® m | 2
3¢ th | @ 0 s
¢ | WIDELY-CRADED GRAVEL; Roadbase | L[| R - vt of reis
] FlLL; Silty Sand, meostly fine subangular sand, approx. 20% nor-elaslic M -vaighl of hamumer
E silty fnes, modst, tanbnwn,
. Panobrtlon - 2.0
- A SLURRY WALL 3 Rovartry 20
s 2 514 - &) P
] Clayey Sand, fira to medien subangular zand, aporax. 30% low 4
J 7| plazllsity clayayika fines, grewblack, maisthweat. ;
. {
; f
. 5-Z(%-11) ] H kf| Penetration - 2.0
- Clayay Sand, fina b medint Subangular gand, apprax. 20-30% faw H il macavery- ne
10—_- To plaslicily clayey-like fines, greyflack, wal, H
] H 1
- 11| Sample LD-1 coltected
7] LA UD-T {1277 (12.0-14.0%
] A1 tombotlom of tehe - wall
f 8.3 (14'- 18) 3 Fonalrallcn - 26
] - Regaverny - 07"
151 65 Clayay Sand, mosily ing subangular sand, apgros, 30-40% low B % 4 i
3 plasticlty clayey-like Anaz, molstiwet, gray, 2
] Se4 (18- 21) ip Revomary 1
] - ; Resgwgry - 1.1°
20—_- &0 #] Clayay Sand, mogslly ne 1o medlum subangular sand, approe 35-50% D : :: N
] =i e 1y masdurn piasticlty clayey-like finas, ghay, molsthsal. He
] 1 H 4 Fonatrallan - 200
8 8.5 (24 - 25"} H#* Fascvary - '
g3 A Spoon dropped =24+ under walght of rods & hammeas [WORES"+) nod| 7 || 4 &
i | recovery. — | H#
] - Hola drinedrcleaned 1o 27.5° .
“ s mmlE:X) Panmirallas - 34
- T UD-2 {275 - 285 allAt Racovery -0 ‘
] Tube sank apprie. 3.5 undar welght of rods (WOMIZE', 14" retgvery, E 1 “Bariple U2 colkelzd
7 — I
30— &0 [2v.6.0-20.5)
T FPanairelon - 4.8
o COOPER MARL FORMATICN 7 (|22 | T
] 46 131"« 31.87 o) Bepovery - 0.8
] Sandy SilM, ling subargular sand, approx. 20-40% ne sand, Iow
4 a5l ly, grean.
35T 45

m——————

[ g p—

. — r—— -



]

HITHENS & RAVENKL
Eugirecring & Swrreping, Ine
111 KseKanen Leive - Caiy, NG, 21511

LOG OF BORING WR-10

& R4 VEHEL {Page 1 of 1}
Soulh Carallna Eleclls & Gas Doty Staned : Jamaary 10, 5303 Drllling Fainod » Mud Rolary
Cotm Complaned - January 10, 2009 Samping bathod ; Bl Spasn, Plston Tubs
Canadys Statlan Ash Pond Slorne Wall Coaling Camipary : Caplachnotedgiss, | Ground Elevation ; BL B Lasomaned)
Dotchosler Caonly, SC Cuillgr : Zrott Tllerson Logged By : Shalan Bray
‘WaR Project MNao. BO07E, 18 Rlg ! Equitynenl - CHE 280
Copth | Surd 2 | "5
ap wrf. I 4 | 8 |sfaw Count
I Elav. | 17 3 DESCRIPTION B REMARKS
Faxt o E 3 Sraph
o | @ | m "5
0 -
] awl. | WIDELY-GRADED GRAVEL; Roadbase ! ii R - walght of rode
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J ] 14 I I
1 IE
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: {) ........................................................ .
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WITHERE & TN
Enpimecring &f.;"jifcyir:g. Tnic LOG OF BORING WR-11

111 MiseKewnnn Dipwe - Sorp, WG 2FR1
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FTTERS & RA¥ EMEL (Page 1 of 1)
Squth Carolina Electric & Gas Eals S1anad - danwary 10, 2003 Drillng MB:“'H:Id - Mud Rolary
[ata Completed ¢ Jfargary 10, 2003 Sarmpling Method - Splll Spean, Plston Tke
Canadys Station ssh Pang Slurny Wall Cindkng Compary | Geatechroeiogles, Inc, Groued Efevalion 1 EL B} (estirnaled}
Daorehasior Caunty, 5C Cheitar ! Sigoil Tllarzon Logged By ! Slefan Bray
VAR Projecl Mo, 99076148 Fig/ Equipmant | CMWE 550
Daptn | Syl T £ | & [Btow Count
Ire Eev, | # 3 DESCRIFTION El=z Graph REMARKE
Fagt BO (a3 s |2
-l T v | m 19 50
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4 75 E — HHERTI
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] 51 (4 - 6} i o
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] i — I it ahe
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| 2 1) /154 I ;
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y I
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i S5 (2% - 31 | 56 {251
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321 48
. 5.7 035 .31
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36T 44 1 bollom o spogn. Recavey - 07
- il ssar. 3y SA(APAEY
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' I l WITHERS & RAVIENEY,
. Enginceriig & Surveping, fac LOG OF BORING WR-12
BligEs o Ravyer | ReHnEn Orue - Gary B, 27800 {Page 1 of 1)
South Carclina Elecihc & Gas Date Srgd s daruary 82000 Odlllng Mutiod : Mud Ralary
Data Campleied : Mnuary 8 2003 Sampling Melod : Splil Speon, Piston Tube
Canadys Slafion Ash Pond Slunry Wall Ciilivwg Ceamparty . Geciethrialogos, Inc. Ground Elavalion : EL 80 {ostimated)
Dorchastar County, SC Drlller : Seal Tlisrsan Laggea By ; Slaran Bray
WER Projact No_ 99978 18 Rlg } Equdprriend : CME 550
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] clavey-lka fines, greyiblack, wet.
h U1 ?éf';g:!'l;# .
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WITHIRS & RAFENEL
Engrineering & Surveping, fuc LOG OF BORING WR-13
Mm@u‘&m L1 MacKinsn Dfivd = Gy, M0, 27811 (Page 1 0f 1)
Soulh Caraling Elactrle & Gas Daie Sraned : January 13, HKA Cirllineg Medhio . B Ratary
Dale Complated : Januaecy 13, 233 Sampling dethod - S Spocn, Piston Tukd
Canadys Slalion Ash Fond Sluery Wall Cilling Campany : Ghnafechrghogles, [t Fresend E lmvaloon 2 EL B9 [ostmaled)
Darchester Counly, 5C Dirillar : Soodl Tilkersen Layged By : Stalan Biay
WER Project Mo, 89076, 18 Rig  Equipenend 1 CME 550
v E
Deplh | Syrt. = 2 | & |miaw Ceunt
n Etev. | ¥ 3 DESCRIPTION £ E| Geaph REMARKS
Fesl | EQ | 4D Ala
o & wp | @ iy ?
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1'}_:_ - P 21911 2 } :r : i ;:::E:;fiu-;ﬂ.
4 Clayey Sand, fing io medium subangular sand. approx. 35-40% |ow L 1] 19 I ’
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N j |
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: = - s s e . LeEEmaEERAEAE .4 4 §-5 (2426}
il V| 55 (24 - 26D . 5|8 1 Penciraion - 2.0°
25— 55 | Widely Geaded Sand, mostly fine to flne to medium subangular sand, leg ¥ Recray - (LB
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] | -26° - 28 Diilling refatively easler (softer}
] I — | o
a &0 RN 55020 -3 _ o E ! natralon - 2.0
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3 ] | ~32': Drilling redatively harder (roner)
& . COOPER MARL FORMATION
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H I l WITHERS & RAVENEL
. Enpineerimg & Surveping, Inc LOG OF BORING WR-14
RS & RTENEL 111 MacKonan Oriva - Cary, NG 29514 {Pagﬂ‘ 1 of 1:|
e
Sautlh Carglina Elacire & Sas Dam Simrled sJanuary 8, 2003 Orilling Meihgd : Mt Rictany
Date Comploked T January 9, 2003 Eqenpling Melod - Split Spoon. Plsian Tubs
Canadys Slalben Azh Pond Slumy Wl Cenifirsy Cowhipiany - Gagtechnokglas, ik, Ground Elauation - EL 80 {estimaied]
Dareheslar Counky, SC Coflled Seott Tillerson Leqgped By : Glafan Bray
WAR Projecl e, 98076 18 Fig f Equiperant T CME 550
g w | 8
Depth | S, I z | A |Brw Count
In Elar | 2 DESCRIPTION 5 x| Graph REMARKS
Fasl ED H m |2
Al a ] w A
] GWE: 1] wIDEL Y-GRADED GRAVEL; Rosdbase ) E] ] R wetgnt o rosss
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1 oA SLURRY WALL | i -
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i A Crayay Sand, magtly fing lo medium subangular sand, aperoe. 30-80% || 1 ]| 1% i i
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_1 2004 L "
] A uD (7w i || 5 V/
] : 1 Tuplostton of ube - wali Vil ;
- : L 11
] : g HEE T
1 A 8248 - 11 L O .
10 7 #* | Clayey Sand, Fne 1o medum subangular sand, appeox. 20-25% Jow E 1 Ll ::gf:“"f;?'u'
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~' Ll
7 FXCTCPaRT N S I EETIAE
15— &5 * ] Clayey Sard, fina to medlum subangular sand, apprax. 20-25% low '1| 1 . Perctmllon « 2.0
. ‘i plasticity clayey-llke Mnes, wat, graylack. 14 i Rezgusry - Q4
_. H I 1
1 A Lag !
] 1 5.4 {19 21 : S 11821
. % | Clavey Sand, Fae Lo medivm subangular sand, approx. 20-30% low 13 ; Pereiralon - 2.0
20T &0 .| pasteity clayey-like fings, greyolack, wet, with approx. 4-5" layer of 4 j 1 1 : HE"'“ i
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1 11 10=15% fimes 12t totlon of spoon E
] o} 5-5 (34 - 261 _ 5.5 (2426}
a5 a - 7| Clayey Sand, fine 1o medium with seme coarse {<15%) subangular sar 5 3 fewstralion - 2.0°
i #| approx. 10-20% low plasi oty clayey-ike fnas, wih . 75" thick plece of g Retgutrys 05
h A wood to dlamaler spoon, wet, groyftlach with tan. I
] -6 (29 - 31) L
N Clayey Eand, Ane to mediwm with samea coarse {45%}) subangular sand) 11 S5 (H-31Y)
o =% gapprox. 10-20% bow plasticlty dayay-like fines, wilh 37 layer of fna & : 3 1 Panalrakon - 2.0°
i | sandy clay In upper 5 of spoan { medlum plastclly, apprax. 15% fina 1 d . Recavary - 1.4°
k wi sand), wet, greyiblack. !
-1 |
] LA 8T {34 - 38) 5-7 (2434}
] =4 Clayey Sand, medium to mostly coarse subrangular o sulioundad sand 3 Panpuaan - 2.0°
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FERCEMT FINER

GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION

UsCcs AASHTO

2 Mamrewly Graded SAND

SF

Projest No. 022251
Project: Canady's Station Preliminary Mix Design

o Source: WR-5

Cllent:  Wiihors and Ravenal, Inc.

Sample No.: 56

Eley {Depth: 20.31 fi,

Remarks:
o

¢

GEI Consultants, Inc.
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= L& Trigi2 EMwert
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Om e +— Po— + —
0.0 5.0 10.0 15.0 20.0 250
Elapsed Time [minutes)
TEST sSUMMARY
PERMEABILITY : 91x 10" cmfec METHOD: Pcrforﬁad in gencral aceordance
with ASTM DA(E4
SAMPLE INFORMATION
Boring: WIL-5 Type:  3-inch diz. wbe sample
Sample: -1
Deplh: 14 10 16 leet Deserption: Marrowly graded SAMD with clay
SPECIMEN INFORMATION
Height; 4.40 inch Water Content: i7.3 %
Diameter: 2.87 inch Tatlal Unit Weight: 131.9 pel
Aren: 6.46 in? Doy Unit Weight U125 pel
TESTDATA
Consolidation Stress 1.4 ksf Gradicnt  Flow Rare Permeability
Permeant water lirom pond cmMmin cmfsec
B - Value .96 Trial | 2.54 0.57 0% 10 4
Trial 2 1.34 0.1 92x 10
Eemarks:
Test by: M. Cole/K. Wood Test Date: 221703 Checked By: T. Kahl
Withers & Ravenal, [oc. Canady's Station TRIAXIAL
Cary, NC Preliminary Mix Desipn FERMEABILITY TESTKI
Dorchester County, HC Boring WER-5  Sample UD-|
¥ GEl Consultants, Inc, Profoct 0222541 May 2003
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GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTICN

UsCs

MALSHTO

o Warrowly graded SAND with clay

Sp-5C

[ProjectNo. 022251  Client:
Project: Canady's Station Preliminary Mix Design

Withers and Ravenal, Inc.

o Source: WH-3 Sample No.: UD-1

|Flema rks:

P

GEI Consultants, Inc.

“18armple taken from 14 of

Fig.

perrneabilily test sample K1
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0.0 5.0 10.0 15.0 204 250 30.0 35.0 40.0 450
Elapsed Time (minutes)
TEST SUMMARY
PEEMEARILITY - 12107 cmisec METHOD: Performied in general accordznce
with ASTH DS50%84
SAMPLE INFORMATION
Boring: WR-6 Type:  3-inch dia tube sample
Sample: UD-1
Diepth: 221024 fi. Deseription: Clayey SAND, pray
SPECIMEN INFORMATION
Height: 3.9% inch Waler Content: 17.0 %
Diatneter: 22% inch Total Unit Weight: 130.0 pef
Area 6.50 in? Doy Unit Weight: 11L.1 pef
TEST DATA
Consclidation Smess 1.3 kst CGradient  Flow Rate  Permeability
Permeant water from pond crnoin cmfsec
B - Value (.95 Trial | Increasing Tailwater ldx10
Trial 2 Increasing Tailwater Lixip 4
Remarks:
Test by: b, Cale Tesl Date:; 473403 Checked By: T.Kahl
Withers & Ravenal, Inc. Canady's Siation TRIAXIAL
Cary, NC Preliminary Mix Design PERMEARILITY TEST K7
Dorchaster County, NC Bering WR-6  Sample UD-]
4 GEI CUIISU]IEIIIES, II'IC‘ Project 02225-1 May 2003
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SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION usCcs AASHTO
o Clayey SAND 8C
Praject No. 02225] Client: Withers and Ravenal, Inc. Remarks:
Project: Canady's Station Preliminary Mix Design 0
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GEI Consultants, Inc,
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GRAIN SIZE DISTRIBUTION TEST REPORT
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TEST SUMMARY
PERMEABILITY : L2x 10 cmfsec METHOD: Performed in general accordance
with ASTM D5084
SAMPLE INFORMATION
Boring: WER-E Type:  3-inch dia. iube sample
Sample. uD-1
Depth; 1710 19 fest Description: Clayey SAND, aray
SPFECIMEN INFORMATION
Height: 4.90 inch Water Confent: 17.0 %
Diameher: 287 inch Total Unit Weight: 129.1 pef
Armca; 6.49 in? Dy Unit 'Weight: 110.3 pef
TEST DATA
Consolidation Stress 1.1 =f Gradient  Flow Rate  Permeabiliy
Permeant water from pood cimmin Smyses
B - Yaluc 0.97 Trial 1 Increasing Tailwater 16x 10
Trial 2 Inereasing Tailwater Texld *
Remarks:
Test by: M.Cole Test Date: 33 1/03 Checked By: T.Kahl
Withers & Ravenal, Inc. Canady's Station TEREIAXIAL
Cary, NC Prelimingry Mix Design PERMEABILITY TEST K3
@ Dorchester County, NC Beoring WR-8 Sample UD-1
% (GEI Consultants, Inc. Project 02225-1 May 2003
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MATERIAL DESCRIPTION
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O Clayey SAND

sC

Z Source: WR-§

[Project No. 022251
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TEST SUMMARY
PERMEABILITY : Trx 107 cmisec METHOD: Performed in general accordance
with ASTM D50R4
SEAMPLE INFORMATION
Boring, WR9 Type:  3-inch dia, tube sample
Sample: UD-1
Depth: 12 1o 14 fee Description: Clayey SAND, pray
SPECIMEN INFORMATION
Height: 153 inch Watcr Content: 148 %4
Diameter: 2.85 inch Total Unil Weight: 1349 pel
Area 6.38 in? Dry Unit Weight: [17.4 pcf
TEST DATA
Consolidation Stress 0.7 kef Gradient  Flow Rate Permeability
Permeant water ffom pond crmfmin cmises
B - Yalue 0.08 Trial 1 Ingreasing Tailwater Tox 1) F
TrialZ  Increasing Tailwater rr i
Remarks:
Test by, M. Cole Test Date; 4/3/03 Checked By T.Kahl
Withers & Ravenal, Inc. Canady's Station TRIAXIAL
Cary, NC Preliminary Mix Design PEEMEABILITY TEST K3
@ Dorchester Counry, NC Boring WR?  Bample UD-1
e of GEI CUHSUI[HI[I:S, ITH:. Project 02225-1 May 2003
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GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION UsCs AASHTO
o Clayey SAND aC
Project No. {22251 Client: wWithers and Ravenal, Inc. Romarks:
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TEST SUMMARY
PERMEABILITY ; STx107 cmfsec METHGD: Performed in peneral accomance
wilh ARTM D50E4
SAMPLE INFORMATION
Boring; WER-10 Type:  3-inch dia. rube sampie
Sample Lp-1
Daplh: 23 25 1L Deseription: Narrowly praded SAND with clay
SPECIMEN INFORMATION
Height: 388 inch Water Content: 19.6 %
Diameter: 2.83 inch Total Unit Weight: 125.3 pol
furap: 5.49 in? Dry Unit Waight: 104.7 pel
TEST DATA
Consalidation Stress 1.2 ksf Gradient  Flow Rale  Permeshility
Permeant water flom pond cmmin ¢Iufsec
B - Valye 096 Trial 1 Increasing Tailwater 54x 10 4
Trial 2  Increasing Tailwaler G0x 10
Rewmarks:
Tust by: M.Cale Test Date:  W19(3 Checked By: T.Kahl
Withers & Ravenal, Inc, Canady's Station TRIAXIAL
Cary, NC Preliminary Mix Design PERMEABILITY TEST KEd
Dorchester County, NC Boring WR-10  Sample UD-1
% GEI Consultants, Inc. Proeot 02225 May 2003
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TEST SUMMARY
PERMEABILITY : 30x107  cmises METHOD: Performed in general accordance
with ASTM DS084
SAMFLE INFORMATION
Boring: WER-1] Type:  3-inch diz. wbe sample
Sarmple: UD-1
Depth: L6 to 18 fact Description: Clayey SAND, gray
SPECIMEN INFORBIATION
Height: 4.05 inch Water Content: 14.8 %
Diameter 2.86 inch Total Unil Weighi: 132.6 pef
Area 644 it Dy Uit Weight: 115.6 pef
TEST DATA
Consalidation Stress 1.0 ksf Gradient  Flow Rate  Penmeability
Permeant water from pond smMmin crmfses
B - Valuc {196 Trial | Bising Tailwater 3TxI0
Trial 2 Rising Tailwaler 23x10 ?
Remarks:
Test by M.Cole Test Date: 31403 Checked By. T.kahl
Withers & Ravenal, Inc. Canady's Station TRIAXIAL
Capy, NC Prefiminary Mix Design PEEMEABILITY TEST K3
—I Dorchester Counry, NC Boring WR-11  Sample UD-|
= GEI COHSUltEDtS, IIHL Proiect 02225-1 Ma}' 2003
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GRAIN SIZE DISTRIBUTION TEST REPORT
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TEST SUMMARY
PERMEABILITY : 473 10"%  emisee METHOQD:; Performed in general accordance
with ASTW D508
S5aMPLE INFORMATION
Boring: WE-11 Type:  3-inch dia. tube sample
Sample: UD-2
Dapth: 27 to 29 feet Description: Clayey SAND, pray
SPECIMEN INFORRMATION
Heipht: 3.62 inch Water Content: 17.8 %
Diameter: 2.86 inch Tatzal Unit Weight; 13007 pef
Area: £.43 in? Dry Unit Weight: 1100 pef
TESTDATA
Consolidation Stress 1.4 kst Gradient  Flow Rale  Permeability
Permcant water from pond efmin emisie
B - Yalue (.97 Teal3 407 0.04 isxlo ®
Trial 2 151 105 59x 14 *
Rewarks:
Test by: M, Cole Test Date: 310403 Clecked By, T. Kahl
Withers & Ravenal, Ine, Canady's Staticn TRIAXIAL
Cary, NO Proliminary Mix Design PERMEABILITY TEST K2
Drorchester County, NC Boring WR-11  Sample UD-2
—_ GEI CGI'ISU]I:EDI:S, IHC. Projcet 02225-1 Mﬂ.}" 2003
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GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE DISTRIBUTION TEST REPORT
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TEST SUMMARY
PERMEARILITY : G8x 10 cmfsec METHOD: Performed jn general accordance
with ASTM D30234
SAMPLE INFORMATION
Boring: WER-14 Type:  3-inch dia. wibe sample
Sample; UD-1
Diepih: 7o feet Deseription: Clayey SAND, gray
SPECIMEN INFORMATION
Height: 432 inch Waler Content: 19.4 %
Diameler: 2,87 inch Taotal Unit Weight: 126.5 pof
ATear GG int Dry Unit Weight: 106.0 pof
TEST DATA
Consolidation Strese 0.7 kaf Gradiendt  Flow Rate  Permneability
Permeant water from pond crofmin cmfzer
B - Value 0.95 Trial ! 1.99 0.04 9010 €
Trial 2 5.12 .06 4610
Remarks:
Test by I, Cole Test Date: 372603 Checked By T Kahl
Withers & Ravenal, [he. Canady's SLation TRIAXIAL
Cary, NC Preliminary Mix Desipn FERMEABILITY TEST Ko
6 Dorchesier County, NC Boring WR-14  Sample UD-I
4h
¥ GEI Consultants, Inc. Project (2225-1 May 2003
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March 26, 2003
Lab ro. 203179

Mr. Thomas W. Kahi

GEI| Consultants, Inc

1021 Main Street

Winchester, Massachusetts 01890

Dear Mr. Kahi;

Enclosad are the x-ray difraction (XRD) analytical results for four "Canadys Station 022251" samples
received last weak. Also enclosed is a copy of our 2003 brochure. These analyses wilt be billed to
your VISA card no. 4326 8932 1034 4872 (exp 10/03), as requested.

The samples were air-dried before grinding and analysis. A representative portion of each dry sample
was ground o approximately -400 meash in a steel swing mill, packed into a well-type plastic holder
and then scanned with the ditfraclometer over the range, 3-61° 28 using Cu-Ka radiation. Sample,
“WRS-B1" was also mixed with distilled water, drawn onto a cellulose acetate filter and then the
deposited material was rolled onto a glass disk forming an “oriented mount.” The criented mount was
scanned over the range, 2-30° 28, treated with glycol and then re-scanned over the rangg, 2-22°
The results of the scans are summarized as approximate mineral weight percents on the enclosed
table labeled, “XRD Resulis for Bulk ‘Canadys Station 022251' Samples”. Estimetes of mineral
concentretions wera made using our XHF-determinad elemsental compaositions and the relative paak
heights/areas on the XAD scans. The detection limit for an average mineral in thess samples is
~1-3% and the analytical reproducibility is approximately egual to the square root of the amount.
"Unidentified" accounts for that portion of the XRD scan which could not be resolved and a *“?"
indicates doubt in both mineral identification and amount,

All samples, except, "WRS-B1" were subjected to a size separation procedure based on Stokes’ Law
to concentrate the clay-size (-2pm) fraction for XRD analysis. A representative split of each sample
was blended with distilled water and 10 ml of 5% Calgon selution to disaggregate the sample without
reducing grein size. Each mixture was brought up to volume in a 1000 ml graduated cylinder. Each
mixture was allowsd to settle for 19.5 hrs and then 20 ml of the material suspendad above tha 300
ml mark in the cylindar were drawn into a pro-weighed beaker, dried at ~75°C and the weight of the
clay-size matenal determined, The table labsled, "Clay Size Separation Results for ‘Canadys Station
022251 Samples” lists the weight percent -2pm particlas congentrated by this procedure. Thase
figures should not be interpretad as the total weight percent of clay minerals in the samples but as the
weight percent of -2pm maierial concentrated by this procadure.,



T. W. Kahl March 26, 2003
GEI Consultants, Inc Lab no. 203179
Page 2

Each remaining suspension was siphoned off for XRD analysis of the clay-size fraction. A portion of
each suspension was drawn onto a cellulose acetate filter and then the deposited material was rolled
onto a glass disk forming an “oriented mount.” Each oriented mount was scanned over the range,
2-62° 268 using Cu-Ka radiation, treated with glycol and then re-scanned over the range, 2-22°. The
table labeled, “XRD Results for -2um Fractions of ‘Canadys Station 022251' Samples” summarizes
the results of these scans as approximate mineral weight percents. Estimates of mineral
concentrations are based on the relative peak areas on the XRD scans and comparison to the XRD
results for the bulk samples. The detection limits and reproducibility are similar to those for the bulk
samples.

Thank you for the opportunity to be of continuing service to GEI Consultants.
Sincerely,

F s

Peggy Dalheim
The Mineral Lab, Inc
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RECEIVED

APR 1 4 an0y Aptil 10, 2003
GEY CONSULTANTS, ine Lab no. 203206

Mr. Thomas W. Kahl

GEI Consultants, Inc

1021 Main Street

Winchester, Massachusetls 016880

Dear Mr. Kahl:

Enclosed are the x-ray diffraciion {XRD} analylical results for five “Canadys Station 022251"
samples received last week. | apofogize for the long tumamund time. We have had some
equipment problems the past several days. This repont will be faxed and maited to you. The
analyses will be billed to your VISA card no. 4326 8932 1034 4872 (exp 10/03), as requested.

Arepresentative portion of each sample was ground to approximately -400 mesh in a stes| swing
mill, packed info a well-type plasiic holder and then scanned with the diffraclometer over the
range, 3-61° 20 using Cu-Ka radiation. The results of the scans are summarized as
approximate mineral weight percents on the enclosed table labeled, “XRD Results for Bulk
‘Canadys Station 022251 Samples”. Estimates of mineral concentrations were made using our
XRF-determined elemental compositions and the relative peak heights/areas on the XRD scans.
The detection limit for an average mineral in these samples is ~1-3% and the analytical
reproducibility is approximately egual to the sguare oot of the amount. “Unidentified" accounts
for that portion of the XRD scan which could not be resolved and a "?" indicates daubt in both
mineral identification and amount.

Each sample was subjected to a size separation procedure based on Stokes' Law 1o concentrate
the clay-size {-2um) fraction for XRAD analysis. A representative split of each sample was
blended with distilled water and 10 ml of 5% Calgon solution to disaggregate the sample withaut
reducing grain size. Each mixture was brought up to volume in a 1000 ml graduated cylinder,
Each mixture was allowed to settie for 19.5 hrs and then 20 ml of the materal suspended above
the 300 ml mark in the cylinder were drawn into a pre-weighed beaker, dried at ~75°C and the
weight of the clay-size material determined. The table labeled, "Clay Size Separation Results
for ‘Canadys Station 022251’ Samples” lists the weight percent -2um particles concentrated
by this pracedure These figures should not be interpréted as the totdl weight percent of clay
minerals in the samples but as the wmght per-::ent of -2um material concentrated by this
procedure.



T. W. Kahl April 10, 2003
GEI Consultants, Inc Lab no. 203206
Page 2

Each remaining suspension was siphoned off for XRD analysis of the clay-size fraction. A
portion of each suspension was drawn onto a cellulose acetate filter and then the deposited
material was rolled onto a glass disk forming an “oriented mount.” Each oriented mount was
scanned over the range, 2-62° 208 using Cu-Ka radiation, treated with glycol and then
re-scanned over the range, 2-22°. The table labeled, “XRD Resuits for -2um Fractions of
‘Canadys Station 022251' Samples” summarizes the results of these scans as approximate
mineral weight percents. Estimates of mineral concentrations are based on the relative peak
areas on the XRD scans and comparison to the XRD results for the bulk samples. The detection
limits and reproducibility are similar to those for the bulk samples.

Thank you for the opportunity to be of continuing service to GEI Consultants.
Sincerely,

Peggy Dalheim
The Mineral Lab, Inc
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GE| Cansultants, InG

Clay Size Separation Results for "Canadys Station 022251" Samples

WRSA, UD1 .
WR7, 54 I~

WR10, U1 >

WHR11, UD1 9
WR13, S3 "

-Analysis performed by The Mineral Lab, Inc

April 10, 2003
Lab no. 203206
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RECEWVED

APR 2 1 2003
GEI CONSULTANTS, TG

April 17, 2003
Lab no. 203231

Mr. Thomas W. Kahi

GEl Consultants, Inc

1021 Main Street

Winchester, Massachusetts 01890

Dear Mr. Kahl:

Enclosed ars the x-ray diffraction {XAD} analytical results for four “Canadys Station 022251
UD-1" samples received |last week. The analyses willbe bilied to your VISA card no. 4326 8932
1034 4872 {exp 1(]!{}3} as requested

A representative porlion of each sample was ground to approximately -400 mesh in a stesl swing
mill, packed into a well-type plastic holder and then scanned with the diffractometer over the
range, 3-61° 28 using Cu-Ka radiation. The results of the scans are summarized as
appraximate mineral wsight percents on the enclosed table labeled, "XRD Results for Bulk
‘Canadys Station 022251° Samples”. Estimates of mineral concentrations were made using our
XRF-determined elemental compositions and the relative peak heights/areas on the XRD scans.
The dsetection limit for an average mineral in these samples is ~1-3% and the analytical
reproducibility is approximately equal to the square oot of the amount. "Unidentified" accounts
for that portion of the XRD scan which could not be resoived and a "?" indicates doubt in both
mineral identification and amount,

Eachsample was subjected toa size separation procedure based on Stokes' Law to concentrate
the clay-size (-2um} fraclion for XRD analysis. A representative split of each sample was
blended with distilled watar and 10 ml of 5% Calgon solution to disaggregats the sample without
reducing grain size, Each mixture was brought up to volume in 2 1000 mil graduated cylinder.
Each mixiure was allowed to settle for 19.5 hrs and then 20 ml of the material suspended above
the 300 ml mark in the cylinder were drawn into a pre-weighed beaker, dried at ~75°C and the
weight of the clay-size material determined. The table labsled, "Clay Size Separation Results
for ‘Canadys Station 022251' Samples® lists the weight percent -2pm particles concentrated
by this procedure. These figures should not be interpreted as the total weight percent of clay
minerals in the samples but as the weight percent of -2um material concentrated by this
procadure.



T. W, Kahl April 17, 2003
GEI Consultants, Inc Lab no. 203231
Page 2

Each remaining suspension was siphoned off for XRD analysis of the clay-size fraction. A
portion of each suspension was drawn onto a cellulose acetate filter and then the deposited
material was rolled onto a glass disk forming an “oriented mount.” Each oriented mount was
scanned over the range, 2-62° 20 using Cu-Ka radiation, treated with glycol and then
re-scanned over the range, 2-22°. The table labeled, “XRD Results for -2um Fractions of
‘Canadys Station 022251' Samples” summarizes the results of these scans as approximate
mineral weight percents. Estimates of mineral concentrations are based on the relative peak
areas on the XRD scans and comparison to the XRD results for the bulk samples. The detection
limits and reproducibility are similar to those for the bulk samples.

Thank you for the opportunity to be of continuing service to GEIl Consultants.
Sincerely,

Voo it

Peggy Dalheim
The Mineral Lab, Inc
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GEl Consultants, Ing

Clay Size Separation Results for “Canadys Station 022251 UD-1" Samples

Sample WEiggL?nfgﬂ';t'::tﬂial
WRSB &
WHR14 5
WREG 1
WRS 5

Analysis performed by The Mineral Lab, inc

April 17, 2003
Lab no. 203231
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EGG GREGG DRILLING AND TESTING, INC.
GREGG IN SITU, INC,
I

ENVIRONMENT AL AND GEQTECHNICAL INVESTIQATION SER YICER

April 14, 2003

Withers & Ravene!, Inc.
Mr. Brian Bellis

111 Makenan Drive

Cary, North Carolina 27511

Subjedt: Canadys Shurry Wall
CPT Geotechnical / Environmental Site Investigation
Canadys, Soulh Carclina
GREGG Project Number: 03-0445C

Dear Brian:

The fallowing repart presents the results of GREGG IN SiTU's Cane Penetration
Test investigation for the above referenced site.

GREGG IN SITU appreciates the apportunity ta pravide our testing services an
this project. We trust that the information presented in this report is sufficient for
yaur purposes.

If you have any questions regarding the contents of this report, please da nat
hesitate ta contact our office at (843) 832-4918.

Sinceraly,
GREGG iN SITU, Inc,

D

Timothy J. Cleary
Dperations Manager

10 Buttermut Road « Sammerville, South Caroling 29483 » (B4)) 8324915 « FAX (847) 8324019
OTHER OFFICES: LOS ANGELES = AN FRANCISCO = SALT LAKE CITY » HOUSTON « YARCOUVER « WEST BERLIN (W) sAUKTUSTA



PRESENTATION OF CONE PENETRATION TEST DATA

CANADYS SLURRY WALL
GEOTECHNICAL / ENVIRONMENTAL INVESTIGATION
CANADYS, SOUTH CAROLINA

MARCH 2003

Prepared far;

WITHERS & RAVENEL, INC.
111 Makenan Drive
Cary, North Carolina 27511

Prepared by

==

GREGG IN SITU, INC.
106 Buttemut Road
Summerville, South Carclina 29483

April 14, 2003
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Canadys Siurry Wall 1
Withers & Ravenel

1.0 INTRODUCTION

This report contains the results of Cone Penetration Testing conducted at an
SCE&G facility in Canadys, South Carolina. The program consisted of thirty
three CPT soundings to depths of 3.20 to 41.75 feet below the existing ground
surface. Additionally, the CPT soundings measured pore pressure decay at
selected intervals throughout the push. Gregg In Situ's 20 Ton RHINO drill rig
and associated tooling were used for the CPT soundings. A data acquisition
system collected information from the cone as it penetrated the soils. The scope
of work was completed at the direction of Withers & Ravenel personnel. The
investigation program was conducted on March 24 through 28, 2003.

2.0 FIELD EQUIPMENT AND PROCEDURES

2.1 Electric Cone Penetration Testing

The Cone Penetration Tests (CPT) were performed GREGG [N SITU of
Summerville, South Carolina using an integrated electronic cone system. The
CPT soundings were performed in general accordance with ASTM D5778-00 and .
in industry standards.

A 20-ton compression type cone was utilized at this site. The 20-ton cone has a
tip area (Ac) of 15cm? and a friction sleeve area of 225cm?. A pore water
pressure transducer and filter is located directly behind the cone tip. The 5.0 mm
filter element is composed of a porous plastic and is saturated in glycerin under
vacuum pressure prior to use. An illustration of the cone is shown in Figure 1.

The GREGG IN SITU cone is designed with an equal end area friction sleeve
and a tip net area ratio, a, of 0.85 (based on A; equal to 15cm?). The net area
ratio, a, has been verified in the laboratory by subjecting the cone to a known
pressure then measuring the {oad recorded on the tip. The net area ratio can
then be calculated by dividing the measured pressure on the tip by the known
applied pressure. '

The cone is capabie of recording the following parameters at 2.5-cm depth
intervals:

Tip Resistance (Qe)
Sleeve Friction (fs)
Dynamic Pore Pressure  (u)

Due fo the inner geometry of the cone, the measured tip resistance (qc) is
influenced by the ambient pore water pressure. This effect is commonly referred

GREGG IN SITU



Canadys Slurry Wall 2
Withers & Ravenal

to as the "unequal erea effect.” Therefore, a corrected total cone tip resistanca
{qv) is utilized for CPT correlations, where:

=g+ {1Aa)x U2
where: G is the recorded tip stress
a

is the net area ratio {Based on Laboratory Measurements )
Uz i5 the dynamic pore pressure measured just behind the tip

incirormglor (1)

| . Thermistor (T3

__ Friglion Sk (Fp}

Load Cedls

Forr Presaum
Porous. Filer Trensducar(Lhh
Etacronl

Corve Tip (g7

Figure 1
Gregg In Situ Cone Penefrometer
(Type 2 Shoulder Cone}

Complete sets of baseline readings were taken prior fo and after the sounding to
determine temperature shifls and any zero Joad offsets.  Establishing
temperature shifts and load offsets enables comrections fo be made to the cone
data where necessary.

GREGG IN SiTU



Canadys Slurry Wall 3
Withers & Ravenel

The CPT soundings were advanced using GREGG IN SITU’s 25 ton CPT rig and
associated tooling.

3.0 CONE PENETRATION TEST DATA AND INTERPRETATION

3.1 CPT Data

The CPT testing program has been summarized in Table 1.

Table 1
‘CPT Testing Summary
s:::‘?;:? Sog::i;ng To??:lezf)pth Tested Parameters
CPT-01 3/28/03 31.17 e, s, U
CPT-02 3/26/03 9.43 G, s, U
CPT-02A 3/27/03 9.27 g, s, U
CPT-02B 3/28/03 31.41 e, fs, U
CPT-03 - 3127103 33.71 Je, fs, U
CPT-04 3/27/03 39.78 G, Ts, U
CPT-05 3/27/03 41.26 e, fs, U
CPT-06 3/27/03 32.97 e, s, U
CPT-07 3127103 32.97 g, fe, U
CPT-07A 3/28/03 33.46 Qo fs, U
CPT-08 3/27103 32.89 Qe, fs, U
CPT-09 3/24/03 39.53 e, s, U
CPT-10 3/24/03 4175 Qe, fs, U
CPT-11 3/24/03 410 Qe, fs, U
CPT-11A 3/24/03 41.34 Qe, s, U
CPT-12 3/25/03 39.29 ge, s, U
CPT-13 3/25/03 39.45 e, fs, U
CPT-14 3/25/03 6.73 G, Ts, U
CPT-14A 3/25/03 37.57 Qe, fs, U
CPT-15 3/28/03 36.66 Qe, fs, U
CPT-16 3/25/03 39.21 Qe, fs, U
CPT-17 3/25/03 29.86 Qe, fs, U
CPT-17A 3/25/03 39.37 Qo, fs, U

GREGG IN SITU




Canadys Slurry Wall 4
Withers & Ravenel

s::::g:rg Sog::lelng TOt(?_.I el'.;:)pth Tested Parameters
CPT-18 3/25/03 38.96 de, fs, U
CPT-19 3/26/03 40.76 Qc, fs, U
CPT-20 3/26/03 40.27 Qe, fs, U
CPT-21 3/26/03 40.68 Je, fs, U
CPT-22 3/26/03 3.28 Qe, fs, U
CPT-22A 3/26/03 39.21 Qe fs, U
CPT-23 3/28/03 40.19 Qe, fs, U
CPT-24 3/26/03 33.87 e, fs, U
CPT-24A 3/26/03 3.20 e, fs, U
CPT-25 3/26/03 31.25 Qe, fs, U

The cone penetration test data and pore pressure measurements are presented
in graphical form in Appendix A. Penetration depths are referenced to the
existing ground surface at the time of the investigation.

The inferred stratigraphic profile at each CPT test location is included with this
report. The stratigraphic soil type behavior interpretations are based on
relationships between q, fs, and uz. The fiiction ratio (fJ/q) is a calculated
parameter that is indicative of soil behavior and is therefore used to identify the
soil behavior type.

Generally, cohesive soils have high friction ratios, low cone bearing and generate
large excess pore water pressures. Cohesionless soils have lower friction ratios,
high cone bearing and generate little in the way of excess pore water pressures.
In this report, the classification of soils is based on the correlations developed by
Robertson (1990) shown in Figure 2.

GREGG IN SITU
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1000

100

Cone Bearing (bar}), &

10

1 2 3 4 5 5 7
Friction Ratio (%), R

L nagrained
, i argamcma’tenal

Figure 2
Soit Behavior Type Classification Chart
{Rabartson 1690}

GREGG IN SITU




Canadys Slurry Wall 6
Withers & Ravenel

3.2 PORE PRESSURE DISSIPATION TEST RESULTS

Pore water pressures are monitored in order to measured hydrostatic water
pressures and approximate the depth to the groundwater table. Pore pressure
dissipations were automatically recorded at 5-second intervals and where
appropriate during pauses in the penetration. Complete dissipations were
conducted at selected depths. The select pore pressure dissipations conducted
as part of this investigation are included in Appendix B.

Pore pressure dissipations conducted in sounding CPT-09 at a depth of 39.53
feet and sounding CPT-24 at a depth of 8.04 feet appear to be influenced from
the slurry wail material. For such tests the pore pressure exerted on the filter
element can be reported, however interpretation of hydrostatic conditions cannot
be conducted without knowing the unit weight of the slurry wall material. Due to
the properties of the slurry wall material these tests do not behave within the
realm of soil mechanics but fluid mechanics. In cases such as these GREGG
recommends further analysis of dissipations conducted on the upstream side of
the wall to evaluate the stability of the wall.

3.3 CPTINTERPRETATION SUMMARY

The data diskette in Appendix D presents a generalized summary of the soil
parameters with respect to depth. These methods are based on general
geotechnical engineering principles and current literature being published in the
discipline of CPT technologies. A listing of definitions and interpretation
methodologies is presented in the Appendix C.

The interpretations of soils encountered are conducted using correlations
developed by Robertson 1990. It should be noted that it is not always possible to
clearly identify a soil type based on qg, fs and u. In these situations, experience
and judgement and an assessment of the pore pressure dissipation test data
should be used to infer the soil behavior type.

4.0 DATA DISKETTE

GREGG IN SITU



Canadys Slurry Wall 7
Withers & Ravenel

The enclosed data diskette contains the data files recorded and generated for
this testing program. The following table details the different files.

Files on Data Diskette

File Exdension | File Description

COR Gregg formeat CPT file:

Calumn 1: Depth {m)

Column 2: Tip Resistance - qc {tsh)

Coluran 3:  Sleeve Friclion — fs {sf)

Colurnn 4:  Dynamic Pore Pressure — u {psi)

PPD Pore pressure dissipation file

IFl Interpretation oudput file

These files and parameters were generated for 044CP01 *, D44CP0D2.* etc. The
Data Diskette is inciuded in Appendix D.

GREGG IN SITU



APPENDIX A

STANDARD CPT PLOTS
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APPENDIX B

PORE PRESSURE DISSIPATIONS
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APPENDIX C

INTERPRETATION METHODS
AND REFERENCES



g GREGG IN SITU

N Environmental and Geotechnical Site Investigation Contractors

GREGG IN SITU CPT Intferpretations as of July 31, 2002 (Release 1.20c)

GREGG IN SITU's interpretation routine provides a tabular output of geotechnical parameters based on
current published CPT correlations and is subject to change to reflect the current state of practice. The
interpreted values are not considered valid for afl soil types. The interpretations are presented only as a
guide for geotechnical use and should be carefully scrutinized for consideration in any geotechnical
design. Reference to current literature is strongly recommended. GREGG IN SITU, Inc. and GREGG
DRILLING & TESTING Inc. do not warranty the correctness or the applicability of any of the geotechnical
parameters interpreted by the program and can not assume liability for any use of the results in any
design or review. Representative hand calculations should be made for any parameter that is critical for
design purposes. The end user of the interpreted output should also be fully aware of the techniques and
the limitations of any method used in this program. The purpose of this document is to inform the user
as to which methods were used and what the appropniate papers and/or publications are for further
reference.

The CPT interpretations are based on values of tip, sieeve friction and pore pressure averaged over a
user specified interval (e.g. 0.20m). Note that g, is the recorded tip value, q., corrected for pore pressure
effects. Since ali GREGG IN SITU cones have equal end area friction sleeves, pore pressure
corrections to sleeve friction, Fs, are not required.

The tip correction is: G=q:+(1-a)eu

where: ¢, is the corrected tip resistance
q. is the recorded tip resistance
u; is the recorded dynamic pore pressure behind the tip (u, position)
a is the Net Area Ratio for the cone (typically 0.85 for GREGG IN SiTU cones)

The total stress calculations are based on soil unit weights that have been assigned to the Soil Behavior
Type zones, from a user defined unit weight profile or by using a single value throughout the profile.
Effective vertical overburden stresses are calculated based on a hydrostatic distribution of equilibrium
pore pressures below the water table or from a user defined equilibrium pore pressure profile {this can be
obtained from CPT dissipation tests). For over water projects the effects of the column of water have
been taken in to account as has the appropriate unit weight of water. How this is done depends on where
the instruments were zeroed (i.e. on deck or at mud line}).

Details regarding the interpretation methods for all of the interpreted parameters are provided in Table 1.
The appropriate references cited in Table 1 are listed in Table 2. Where methods are based on charts or
techniques that are too complex to describe in this summary the user should reference to the cited
references.

The estimated Soil Behavior Types (normalized and non-normalized) are based on the charts developed
by Robertson and Campanella shown in Figures 1 and 2.

Where the results of a calculation/interpretation are declared ‘invalid’ the value will be represented by the
text strings “-9999° or °-9999.0". Invalid results will occur because of (and not limited to) one or a
combination of:

1. Invalid or undefined CPT data (e.g. drilled out section or data gap).

2. Where the interpretation method is inappropriate, for example, drained parameters in an
undrained material (and vice versa).

3. Where interpretation input values are heyond the range of the referenced charts or speciied
limitations of the interpretation method.

4. Where pre-requisite or intermediate interpretation calculations are invalid.



CPT Interpretations

The parameters s&lecied for ovtpul from the program are aften specific to a particular project. As such,
nat all of the interpreted parameters listed in Table 1 may be inclisded in the output fites delivered with

this report.

Table 1
CPT Interpretation Methods
interpreted .
Paramates Drescripion Equation el
Mid Layer Caplh
Depth {whare inlerprefenans ara Jone ol each poil than Mid Layer Depth {tayer Top) + Daplh (Layar Bonom) ¢ 2.0
Dﬂp!h Recorded Dﬁprhj
Ebevation of Mid Layer besed on snunﬂln-g eodlar elevation _—_— _—
Ebvatinn supplied by ctienl Elevation = Collar Edgvation - Depth
I L E
Awgnc Axrrag dd recorded lip value () L = ®
A=1 when ferprelatons afe Jong o each poet]
|-
A li here: A - -
| ik
o A=1 when Rlorprofetions am dat gt esch pon!
|
Awgls Averaged shoeve Irickion {f,) A - 'n-gﬁ
m=1 when npehaens &% dond &l asch taoe
Awmﬁchmﬁmtﬁﬂwm riction ratio it defned as: AveRy = 100% « ATEE
AgRI A7 = tote & Ay
4l =i m‘]en hrerprefatnrrs are tiane at eav:h pamt
Avgu Averaged dynamic pate pressune (u) Ay E:'”
n=1 when n‘erpre!nhms am dnne af eauh puu'r:
AwgRes | Averaged Resistivty ((his data is neX abvays available singe it | Om == E RESISTIVITY.
= a specialized lest reqouiring an additional module) a=1 whan mmpm‘ﬂmrrs are tione gf each Pﬂl‘ﬂf
Mem;ed U'I-'IF ul‘l.r&-uu!el: mduced ﬂunrﬁﬁenoe :I.hls dala is 1
PgUVIF rod Aways available since A & g spevialaed lest redqUimg an A= EWF
addmonal mn-dula} n=1 wnan m!wpmtarbn.s am duna &taach p-:u'rl'
Avereged Tempetature {Ihls data is nol aways availabby Avge =~ iTEﬁfPEﬂ{ TURE,
AVTEMD | ice il is @ speciakeed le:.t} et
— - o e et eme—. . _].B=1 when inizfpeatelions are done i each point -
AvgGamma Averaged Gamma Counts (s dats & rat shways available Avpw = lEGAMHA
since fl s & spacialized o4 requiring an addilional module) nad wh&n mraupfafahms are dnne st 64ch point
SBT Snd E!-h-wm Trpe as de'l"meﬁ h'_l' Fi’uhe-rl.lon anl:l Campane'.la Sa-a Figura 1 2,5
I.Jmt Weight of suil dmermmad Trgim one ul IhE.‘ fokewing uyes
selectable options.:
LWL 1y unttorm velue Sew reforences 5
£) walye assigned fo each SBT zone
3 user supp!uﬂ unrt vmghl pml‘ria
Tui.al va Iv:.al owverburden stms t Mig i.a Da 1h -
T.Stress " y 58 yer Lop e Ly b
A layer is deftnod a8 e averegang iarvel speciied by the whers s Erver unid wesghl
Oy usar. For dafa inferprated al sach poml the Mt Layer Doapth hi; is layer thicknass
is firo seme o5 e moorded dapth.
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CPT inkerpretations

Inierprelad .
P arametar Des ehiplion E quation Ret
£. Gtress
(o Etfeciime verlical cvertiurden stress at Wid Leper Depth Extress = Fsfrass - by
- ]
For hydiostalic oplion:
Equilibrium pone pressure detarmined feom sne of Ue
following uses saleclabis oplons: u =y, rH-0)
. whete iz equildyium pare prassura
Ueq 11 hydrosiahe from water lable depth ;':qiE u:;ilt wetghl of water
2} user supplied profile D is Ih curnent depth
D 1 the depth o the waler tabla
Cﬂﬂfﬂr}“ls
Cn SPT Ny, averburden carection Tactar whate  &,7i5 in lsf
B, c2d
SPT Nalue al 60% energy calculated from qUH ratios
Mo assigned 10 each SBT zone. This mathad has abrugt N See Frure 1 4.5
yalue changes al zong boundarkes,
SPTN Value a 60% energy. This method is a sfighl
maodification of tha Jeferdes and Davies lechnig e whereby
Mes (I tha qUN ra%io vanas scross sodl classificalion zones based on | Ses Frure 1 58
the |c parameter. This techniques is limited 1o zones 2
mrwgh ¥ an 1.ha nnnnalu.ed Sul Behamnr T1_.-pa Chart
{N1)ss SPT Ny value comecied for m‘burde-n PFES5Ure [Nl = Cn e ilgn 4
ﬁu‘r :.w - JH » L'H h
¥where: Kspris defined as:
AN Equkvalerd Cle o 1o (N 4
By qu an Sand Corection 1o (H. e 40 fr FOC < 5%
06T« (FC-5) for 5% < FC < 35%
05 lor FC = 35%
Fe - Fines Canfentin %
M bancs Equivakent Clean Sand [Ny {(NTipce= [N + A{N T} 4
; | e - _.__.. - - ql_':.r.._ —— -
Hu Undrained shaar shength - My is user seleciable fu=—-"= 1. %
FY]
3 Cu-elﬁment of plzrmea:-luly {asargnﬂl tu ea:h SET zune} L
Tt
Bg Pola pressure parametar Whers: o, o oya 1.5
£l
ang v = dyNamic pork rassuis
Uyg = SGLADAUT DOME INESEUT
Monmalized o, lor Soﬂ Eehamr 'Eypr: elassificabon @ deﬁntd O = ’"'_f_?"- 2 5
v by Raberison, 1990 P '
anmahzed Friclion Ratio for Soi Behavior Tj'pa classiication Fr = e — 3 5
F, as dal'll'lad bf Rdnrbm. 1990 W=, '
SBTn Hormah.tad Sl Bahavied T'_u'pﬂ as dal?ned hy Robmaon and Sea Fiqure 2 2.5

Campinesla
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CPT Interpretations

strains bazed on U wotk by Been and JeHeries

Inlevpratad o .
Paramsler Descriglion Equaticn Raf
Qet i | g = e tPaim
q niwmnalized tov overburden stress used for selsmic analySis | where:  Pa = alm. Pressyre i
qQ is in MPg
e in dimersionfess form usad for semmic analysis Gk = 4 / Pa 3
bt L where.  Pa= alm, pressune
K= 1002164
Ko Equiwelent clean sand comeation or Qe Ko = i) for i 1,84 (see referente) 3
Fo= t.0Mor .64 <1, = 2,36 and o = 0L5%
Ye1mm Clean Sand equivalen o.w Pravar = Gem # Ky 3
fo = AT — iad Q) + flog g Fr o+ 1,227 PS5
Witrera: - ¥ P )
" - . » e- A L
Ig Soil index a7 estimaling grain charactarislios Ang Fris in percent 3.8
F, = alimosphore pressure
Pz = afmosphens [res sure
nvanes bom 0.5 1.0 and & seecied
wt &n deralfve mannar based on the resulng .
FC=1.75ik™*).27
FC=100 for ic: = 3.5
FG Apparent lines content {3) FC=0 fork <1.76 3
FO= 5% F1.64 < lo < 2.6 AND F=f2.5
le< 1.2 Zone=T
1.3 < le < 208 Zame =6
& Zone This parameler is e Sgil Behavior Type 2one based on the 205« 14« 2580 Zong =5 1
Ie paramater (valid for zanes 2 thrpugh 7 on SETn chan) 260 =le <2385 Ze = 4
285 < Jg < 3,60 fone =13
o> 350 Zone = 2
Friction Anghe determined from one of the follkewing wser
Sefeclable optmng;
PHI 5
‘ ay Campanela and Robarmacn See reference
by Qurgunogic and Milchel
c} Janbt
Relatve Dansity determined fram ong of Ihe following user
sefedmble op lons:
Dr @) Ticino Sand Sea reference &
b) Hokksurd Sand
c} Schmecmanm 1976
d) Jamit ozl - All Sands
a) Based on Schmermann's mehod imehvng a
plol of B.J0a, 1 B /o, e and QCR
OLR Ower Conzolidation Rabs — & methods availat e by Based on P &
OCR=Ke| = 52
.
witere an average valug of k=0,3 is used
Stam The slzale paramatar is used [p descibe whelher 5 scd iz
Faramel comtracive (SF is positiva) of dilatve (5P is negalive) at large | See rafetenco 876
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CPT Intarpretations

[nterpreded

Fratemetas Cesciiplion Equation Rel
FOF (oo < 100"
cm—w[':*ﬁ]" st
) 1000 '
CRR Cyudie. Resislance Ralis ffor M=7.9) For (Gagdes < 50: 5
{gen sy’
CRA =1}, 2] 2008
0833+ [ Y000 +0.0
Youngs Moduluz based on the work by Bakdi. There are .
threo hpem of sands consideres] in this techmgue, Theusar | Meannomal stress i evaluated from:
selecls Ihe approdfale typa or U $ite from:; 1
a) OC Saneds . ‘i't':f.*ﬂ'a*ﬂ'.y
¥ Hings b) Aged WG Sands 5
Madylus E £} Recent NC Sands whare o' verical effecive siress
an = hiorizontal eMfective sloess
Each sand type has a family of curves thel depend on mnéan
nopmal sless. The program calculates rmaan normab StTess | and ga= K, " 0, with Ko assumet Io be 0.5
and linearly interpolales babween e ko exiremes provided
in Beldi's chart.
K Coefficient of lzeral ean pressure 21 rest. £ =01 [L:TE*-"] 5
Savannah River Site Specific Parametars
inlerpreled . .
Parameter Qescriptinn Equalinn Raf
5 = [(1.95 - logwF + Mogwe Fr v 178 7
Iz hased pn nomalized cata A the Savannah Rieer Soe; ; : ;
Ie . Whems: Qi fhe novrralred g resistance 10
devetoped by Frank Syms and 5GS And Fr iz e pormoatzed it ralo
FC=f 537 ") + 9.67
Fines confent haged on the nomalized Savannah River Ste .
FC A Far £ = 100 and oy = 15 157 {he maleral is 10
tc parameter; deweloped by Frank Syms and SG8 flagged as a sofl zone
FC = [[3.58 - boguofts)’ + (1.43 + fogra (RAF J**
Fof FC = 100 and gq; =< 15 &F e maledal is
o Fines Comer ditactly from non-normalized dats a1 the flagged as a sofl zone "

Savannan Riwer Site; developed by Frank Syms and SGS

Whare:
atsf is ha non-normrelized Io resistencey & kel
Rf i the non-Aormaized Mclom rako
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CPT Interpretations

Figure 1
Non-Normalized Behavior Type Clasgiflcation Chart
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Figure 2
Mormalized Behavior Type Classificatlon Chart
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CPT Interprelations
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Attachment D

Previous Monitoring Well Records

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




= 1 r1——

. | | WITHERS & RAVENEL
Frginrering & Surveying, Inc

HTIR%T & RA

1Y Mackensn Dtive - Cary, NEC. 27811

LOG OF BORING GWw-33

(Pago 1 of 1)

-—.

TR FEOC T 1 H i -3 b

07! 521

Canady's Station Dintir Slaried : B0/D7 Diling Company : Gro-Techaolpgles
Prolect No. 89076.18 Daly Complelad ! B0 Northing Coord. ©450.138.7804
— Holg Drigitur 14,2540, Easling Coond, 2,410, 888.4718
Onitling hethod : Hollow Stem Sugni Suryuy By WER
| Sampling Method : Ephil Spgn Logped Ry . John Palmgr
O 2| Wl Gw-33
Cinptn T g Elav.: 54.04 .
n ﬁ g DESCRIPTION = Cowver Wall Cuns!r_uchnn
Fal g _ Information
2| & |
o ] i - —
] ;| Sand with organles; FH-MD, i WELL CONSTRUCTION
] solt, very melst 1o very wet, L L Dater Conyd. | S0
-] black. " b Halo Din, D425 n,
18P} il o Errit. Mathad . Hollow Stam Augar
E bl [l 3 Compiny Rap, | Goo-Tachnologies
] | folareut WELL CASING
1 - . o fe Mulariz| “ Heh 40 PYC
: [ St i Troce Giagsom il Gl dn
] | very wat, gray =] F WELL SCREEN
o k.
| —— Casing Muteral Buh 40 FYC
4 JD‘L?TGMI' H ﬁ‘ln.w d
] = nle LA e
b 7 bantonite Opaning - Q10 slot
{5P ¢ 10 :
. .| FH BAMD PACK el
. 1 s :
. SCAL Bnlgifta
§ .
. . " NCTES
] | sand:Fr-c, son, Very Wol,
. .| Geign
A '
. 4
104 | 4 ;
Jswl v [ sand pack
] T Soraan
12
1 1 1T 510t wiin Fra eand: stif, vary = L
147 U] weat, citve gray - S
J5m] L .
. YA az ks
- . [Anlge A
16
18] ,
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WITHERS & RAVENEL
Engineering £ Surpﬁlhg, The
1H MmcKansn Drive - Cary, M. 2711

LOG OF BORING GW-34

AL A VEE {Page 1 of 1)
Ganady's Station Data Stanad | G003 Drilling Company : GRo-Tachnalogles
Prajact No. 95078.15 Dot Compluted “ 570N Norihing Conad, $a9,005. 2177
. Hola Dlamatgr :4.26 In. Ensiing Cotrd, CEMIT R TR0
. Culiling Method Hullow Stem Augor Survoy By CWER
Samp!lfng Mirlinged . Spifl Spoon Lcnpen) By »dein Palmor
=| Wall: Gww-34
8]
Dupth T g Efev.: 32.88 Weil Constructi
"8 DESCRIPTION —=, Covar Bl fransiruchion
Faot | &8 % g _ information
0 o = [ :
. ;| Sand with organic; FN-MD, Soff, el b WELL CONSTRUCTION
| W-Molst o Very Waet, Black kY Baln Corpl, - n7703
deol s Hesly Cilm, 475 n,
15F; ef Drli. Mathod : Hollow &tam Augr
. N e T Corngany R, : Goo-Tashaclogles
: =i WELL CASING
2 - . p o |7, .
5 Sand wilh traca Clay; soft, Very i 1w B’.’:.H.l?fw gﬁ: eV
) | Wet, Gray MEL e Joluts et
] Awng WELL 5GHEEN
. — bonicnita Hotorial : Sch a0 PYG
_ Diamaiar c 2,
4 Julris s hroaded
A—{5p — Opaning + B0 slol
] e I SANDPACK - modum
] B IR SCAL buntonite
] ]
3 - - NOTES
y 4 Band: FM-C5, saft, vary wel,
] bdge
]
—=and pack
= Screnn
- 3
B
10 8
] ]
3 | ity with FN-sandt; stiff, vary wet,
124 .| atve gray
] SRR
] W
] 15
] a0
14

18




-SEICT IS TS, 16,
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' I I. WITIERS & RAVENEL
Lngineering & Surveylag, fnc LDG QF BGR'NG GW‘35
RITHERS & RE 117 Muckenmn Drive - Ciey, NG, 27211 {pa“u 1of 1]
Canady's Station Dals Stared . &/rma Qriillng Company s Goo-Tochnokylan
Project No. 90076.18 Date Complatud LGB0 Nerhing Coued. T 449.829.5205
| 4 Hale Dlamator LA.Z5In. Evsting Coord, RN S TTAT
Birilling Maihod * Hipllow Stom dagnr Sirvey By I WER
Sumpling Maihod : Split Epoon . Lugnod By : Jahn Palyyiar
E| Wall; GwW-35
g Elev.: 82.27 .
DESCRIPTION _E £ Cover Wall Construction
& — Infarmation
= A
Sand with of ganics; FN-MD, zoft, [: B WELL CONSTRUCTIGH
Vary molat,to very wot, black SHE KR Pute Compl, . B{TH0A
Al liola Cia, i {4,256 in
W oAl b © Hillow Stam Adsgh
Zand with Face clay:solt, very i Y : [ grout Company Raj. : g:D-Tmﬁ?rngluur
wat, gray 4l WELL CATING
SEN
ks Matnral : Srh 4 PYE
% o Casing ‘(J'J;J.\I'nﬂumr 2in.
— - pu— - nls : Thrarnghed
ao 5and:FM-CE, soft, vary wet, baigo . L WELL BCREEN
. v . anion|le Matnrigl * ol A0 P
F o 7 HiE CHumutar c210n.
] - 0 RIE Jnlnlﬂl s ihrepcliad
| S e Chroning 010 slal
81 | HIES RAND PACK - tidium
Tsw, ) i SEAL ! bl
B—_ NOTES
: A
J
5
= Sl with FN Sand;somawhat suft,
' |\wary west ollve gray a
| Sunct; FN-CS, aoft, vory wet, 0
/| baige 14 ‘Sirunn
Ty eand pack
. B
| Sty eand; FN-MD s0M, vary wat, 14
pray 8
ll Silt with FM sand; stitf,vory wat,
| Glive gray
7 co 14
Tk 2 o
70 L
1— i . L0 I N
22— © ome - o




' I . RATIIERS & RAVENEL
~ Engineering & Surveping, Inc,

111 MacKonan (irva - Cary, NG, 22811

LOG OF BORING GW-36

AESGTICONTE AFBoT LogrGW-35 Sor

OF -1.5-20

I2RT (Page 1 of 1)
Canady’s Siatlon Diala Stared | BiTI0D Crilting Company : Geo-Tachnakeghos
Projact No. 976,18 Dute Compintod BRI Morhing C g, 1 440,405 8A37
. Holo Diarmaler c4.350n, Easllng Coard.  2.118,242.5528
Dirillng Mothod : tiollow Stam Auger Surviry By WAR
Sampling Mothod s Gl Spoon Legped By ! Juhn Palmar
O =1 ‘Welh GW.36
Caplh T g Elev.: §2.37
in 3 % DESCRIFTION — Ctwver Wall Construction
Feat | & é Infarmatlon
¢ : [
1 [&7 ] Glayoy siit with sand; somewhat ol e WELL CONSTRUETION
] soft, very malst 1o vory wol, gray Fif e Mt Compl, B0
] B i FHoda Dia, A28 in.
] " o | Creill, Meilwend . Hallirw Shemy Aupar
4 S HEL Company Rip. . Guo-Tachnaologles
- . . o o
Jsp| ": 1 arout WELL CASING
2] o il B Malnrial : Sch 40 PV
b SN Migimalar 3N
4 i E Jolnts : Ihrandod
b . i WELL ECREEN
. - = T Casing Milvielal : Sch 40 PYC
i T = Crigrnuter  din,
., | Band; FN-CS aall, very wot, gray Joints  throeaded
&4 ] | to buige Qpgping C R0 ol
] 4 [ hentonita EANE A CK, : i
] 6 BEAL { bortanitit
] B
B—: MOTES
15W].
B
] 6
] 7
10~
. a
1 |77 sandy sit; somowhat stift o sar,
] ) vary wet, ofive gray :
128PE -
150 ivfl\"f;ut slanm _-ﬂLJ -
14
16—




WITHIERY & RAVENEL

07 =1 520012 S IS0 TE. 16 Siowing Loers o DW-5T e

18

| | Engineering & Surveying, Ing LOG DF BDHI NG GW-E?
Pﬁg 119 MacHinan Drva « Cary, 8.5, 27511
TTHERS & j 11 wenomn Briva « Lay (Pagn 1of 1)
Canady’s Stalicn Dalo Starled s BI00 Drriing Company s Goo-Tarhnakogios
Froject Mo. 9507614 Baln Complatid : 4704 Nerihing Coord. L 450012170
Hule Diomptar s4.250m. Easting Cood. c2.119,088 4004
Dl Maibend : Hellowy Slérn Auper Furywmy Dy WER
Sumpling Malhod : Split Spoon Loggnd By : Jahn Palmge
O E| Wel GW.-37
Dapih T g Elov,; 6246 .
in gé % DESCRIPTION —= Cover Well Construction
Foat % — Information
| @
] . alo . —
] ‘| Sand with organics, VFN-FM, saft, bal 2 WELL CONSTRUCTION
] -, | very maist 1o wet, black e Data Compl. G703
b 1 Holp Dla, 1425 i,
] Crayey sand;VFN-FH, soft, wat 1o (o] by Crilt, Method . Hullow Stam Augar
1sp) vary wel, gray L LT Breut Company Ry, » Goo-Tachngloglios
.35} 1) WELL CASING
7 il Btlmmm : Soh 40 PV
3 7| Sund; VEN-FN, got, very wat, all amater o
: ga WELL SCREEN
] - Palra‘iﬁalla Rpbist ol Fch 40 PVC
4 [ I'.llur:'mtm c2n.
] o Jninta * i)
] RIR Oporing . 10 elat
- F H H
. ) SAND PACK » oidnel
p ; EEAL " Bauiigurite
£
T 1.7 | sana: Fu-cs, nok. very wot, : NOTES
2 L[ holge i
8]
E b
1 9 i
10 gand pack
] 10
| — Scroon
12
14 J- - L
N C | Sliftwith PR sand; stiff, vary wel, 1
e f
Jsel 0 ollve gray 5
1 : :
16




WITHERS & RAVENEL

Engineering £ Surveping, e
1 Mack .
Hﬁms arAyr] 111 Macknnon Drive - Cary, M. 27511
———

]

LOG OF BORING GwW-38

{Page 1 0f 1)

L oegs s 3W-3% hor

LTSS SO AT Eaing

Canady's Siation Cruste Started : SRS olling Cormpany : GoosTechnologhna
Prigjerct Mo, 9007515 Oativ Comploton) : B/F/03 Morthing Coord, * 450 433,057
Hule Dicmator i 4.25 In. Eaaling Cood, : 2,419,220.8600
., Clilng Mithod - Hollow Slom Auper Survey By WAHR
; Sompling Melhad » Bl Spoon _ Lopid By : Jahn Palmer
O <. Wel: GW.38
Oepih T <§ Efmv,; 63,11
in § DESCRIPTION —= Covar Well Construction
Faot | & & - Information
L2}
T " . — ) -
Sand with ﬂfgﬂ.l‘lh:i.".;. VFEMMD, : ‘. WELL COMSTRLUCTION
:| =oft, very moial 1o very west, bBlick bl by
; : ' | LR Dratn Cemp SIS
bl Fry grout Hole D, 1a.250n,
o Lrll. Mnthod . Hullow Stom Augor
N Company Rap. : Goo-Tochnoloping
e - WELL CASING
| Sand;VFH-M0 aoi, very wat, Muteral s &ah A0 PVE
| gray L[ Diamabar c2in,
{ —E@rﬁﬂﬁit& Jeinls s Ihreadnd
3 WELL BCREENM
Malenal L Seh 40 PYC
B Dby c2in.
f 7 Juirts : Ihewesiched
DpAning 2.0 ging
HAND PACK " i
Sand, FN-TS, solt, very wot, groy SCAL : bty
NOTES .
a
7
i
e A
14—
10
14
18
18 :
J | | St wilh sand:siif, very wel, olive
. qray
=M T a
24 | %
4 - _ 1
22 — - LI T YSPTE




Attachment E

Output Plots from SLOPE/W
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Seismic Stability Analysis - 95-Acre Ash Storage Pond, Canadys, SC

0.194

80

70

60

50

40

30

20

Morgenstern-Price Analysis

Distance between S-B wall (upstream) and C-B wall: 1 foot

Seismic coefficient: k=0.24

Capping System

50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

Name:
: Clayey sand  Model: Mohr-Coulomb  Unit Weight: 110 Cohesion: 0  Phi: 30
Widely graded sand  Model: Mohr-Coulomb  Unit Weight: 125 Cohesion: 550  Phi:

Name

Name:
Name:
Name:
:C-Bwall Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 10000 Phi: 0
Name:
Name:
Name:

Name

Distance

Silty sand  Model: Mohr-Coulomb  Unit Weight: 120  Cohesion: 0  Phi: 32

Cooper Marl ~ Model: Mohr-Coulomb  Unit Weight: 110  Cohesion: 4000  Phi: 0
Ash  Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 1 Phi: 0

Common fill  Model: Mohr-Coulomb  Unit Weight: 120  Cohesion: 0 Phi: 32
GABC Model: Mohr-Coulomb  Unit Weight: 125 Cohesion: 0  Phi: 38
Soil-Bentonite  Model: Mohr-Coulomb  Unit Weight: 130 Cohesion: 1 Phi: 0

TR

180 190 200 210 220

0



Seismic Stability Analysis - 95-Acre Ash Storage Pond, Canadys, SC

Morgenstern-Price Analysis
Distance between S-B wall (upstream) and C-B wall: 1 foot
Seismic coefficient: k=0.24

1.124

Capping System

_________ RN

-30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
Distance

Name: Silty sand  Model: Mohr-Coulomb  Unit Weight: 120  Cohesion: 0  Phi: 32

Name: Clayey sand  Model: Mohr-Coulomb  Unit Weight: 110  Cohesion: 0 Phi: 30
Name: Widely graded sand  Model: Mohr-Coulomb  Unit Weight: 125  Cohesion: 550 Phi: 0
Name: Cooper Marl  Model: Mohr-Coulomb  Unit Weight: 110  Cohesion: 4000  Phi: 0
Name: Ash  Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 1 Phi: 0

Name: C-B wall Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 10000 Phi: 0

Name: Common fill  Model: Mohr-Coulomb  Unit Weight: 1220 Cohesion: 0  Phi: 32
Name: GABC Model: Mohr-Coulomb  Unit Weight: 125 Cohesion: 0  Phi: 38

Name: Soil-Bentonite  Model: Mohr-Coulomb  Unit Weight: 130 Cohesion: 1 Phi: 0

US EPA ARCHIVE DOCUMENT
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Seismic Stability Analysis - 95-Acre Ash Storage Pond, Canadys, SC

Morgenstern-Price Analysis
Distance between S-B wall (upstream) and C-B wall: 1 foot

Seismic coefficient: k=0.24

0.175
®

BEEREREEEEEREREREEIL

Capping System
80

_______ H&w+++i

50
40
30

20

50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220

Distance

Name: Silty sand  Model: Mohr-Coulomb  Unit Weight: 120  Cohesion: 0  Phi: 32

Name: Clayey sand  Model: Mohr-Coulomb  Unit Weight: 110  Cohesion: 0 Phi: 30
Name: Widely graded sand  Model: Mohr-Coulomb  Unit Weight: 125  Cohesion: 550 Phi: 0
Name: Cooper Marl  Model: Mohr-Coulomb  Unit Weight: 110  Cohesion: 4000  Phi: 0
Name: Ash  Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 1 Phi: 0

Name: C-B wall Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 10000 Phi: 0

Name: Common fill  Model: Mohr-Coulomb  Unit Weight: 1220 Cohesion: 0  Phi: 32
Name: GABC Model: Mohr-Coulomb  Unit Weight: 125 Cohesion: 0  Phi: 38

Name: Soil-Bentonite  Model: Mohr-Coulomb  Unit Weight: 130 Cohesion: 1 Phi: 0
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Seismic Stability Analysis - 95-Acre Ash Storage Pond, Canadys, SC

Morgenstern-Price Analysis
Distance between S-B wall (upstream) and C-B wall: 1 foot

Seismic coefficient: k=0.24

FEREERRRRRR R R R
60 T vy gy

50

40

50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220

Distance

Name: Silty sand  Model: Mohr-Coulomb  Unit Weight: 120  Cohesion: 0  Phi: 32

Name: Clayey sand  Model: Mohr-Coulomb  Unit Weight: 110  Cohesion: 0 Phi: 30
Name: Widely graded sand  Model: Mohr-Coulomb  Unit Weight: 125  Cohesion: 550 Phi: 0
Name: Cooper Marl  Model: Mohr-Coulomb  Unit Weight: 110  Cohesion: 4000  Phi: 0
Name: Ash  Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 1 Phi: 0

Name: C-B wall Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 10000 Phi: 0

Name: Common fill  Model: Mohr-Coulomb  Unit Weight: 1220 Cohesion: 0  Phi: 32
Name: GABC Model: Mohr-Coulomb  Unit Weight: 125 Cohesion: 0  Phi: 38

Name: Soil-Bentonite  Model: Mohr-Coulomb  Unit Weight: 130 Cohesion: 1 Phi: 0



Seismic Stability Analysis - 95-Acre Ash Storage Pond, Canadys, SC

Morgenstern-Price Analysis

Distance between S-B wall (downstream) and C-B wall: 1 foot

Seismic coefficient: k=0.24

Silty Sand

Clayey Sand

elevation

40

Name:
Name:
Name:
Name:
Name:
Name:
Name:
Name:
Name:

120 160 180 200 220

Distance

60 80 100 140

Cohesion: 0 Phi: 32
Cohesion: 0 Phi: 30

Cohesion: 550

Phi: 0

Model: Mohr-Coulomb
Model: Mohr-Coulomb
Widely graded sand  Model: Mohr-Coulomb
Cooper Marl  Model: Mohr-Coulomb  Unit Weight: 110  Cohesion: 4000
Ash  Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 1 Phi: 0
C-Bwall Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 10000  Phi: 0
Common fill  Model: Mohr-Coulomb  Unit Weight: 1220 Cohesion: 0  Phi: 32
GABC Model: Mohr-Coulomb  Unit Weight: 125  Cohesion: 0 Phi: 38
Soil-Bentonite  Model: Mohr-Coulomb  Unit Weight: 115  Cohesion: 1

Unit Weight: 120
Unit Weight: 110
Unit Weight: 125

Silty sand
Clayey sand
Phi: 0

Phi: 0



Seismic Stability Analysis - 95-Acre Ash Storage Pond, Canadys, SC

Morgenstern-Price Analysis

Distance between S-B wall (downstream) and C-B wall: 1 foot

Seismic coefficient: k=0.24

1.009
o

Clayey Sand

elevation

40

Name:
Name:
Name:
Name:
Name:
Name:
Name:
Name:
Name:

120 160 180 200 220

Distance

60 80 100 140

Cohesion: 0 Phi: 32
Cohesion: 0 Phi: 30

Cohesion: 550

Phi: 0

Model: Mohr-Coulomb
Model: Mohr-Coulomb
Widely graded sand  Model: Mohr-Coulomb
Cooper Marl  Model: Mohr-Coulomb  Unit Weight: 110  Cohesion: 4000
Ash  Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 1 Phi: 0
C-Bwall Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 10000  Phi: 0
Common fill  Model: Mohr-Coulomb  Unit Weight: 1220 Cohesion: 0  Phi: 32
GABC Model: Mohr-Coulomb  Unit Weight: 125  Cohesion: 0 Phi: 38
Soil-Bentonite  Model: Mohr-Coulomb  Unit Weight: 115  Cohesion: 1

Unit Weight: 120
Unit Weight: 110
Unit Weight: 125

Silty sand
Clayey sand
Phi: 0

Phi: 0



elevation

Morgenstern-Price Analysis
Distance between S-B wall (downstream) and C-B wall: 1 foot

Seismic coefficient: k=0.24

80
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60
50
40
30
20
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Seismic Stability Analysis - 95-Acre Ash Storage Pond, Canadys, SC

1)

40

Silty Sand

Clayey Sand

60 80 100 120 140 160 180 200 220
Distance

Name: Silty sand  Model: Mohr-Coulomb  Unit Weight: 1220 Cohesion: 0  Phi: 32

Name: Clayey sand  Model: Mohr-Coulomb  Unit Weight: 110 Cohesion: 0  Phi: 30

Name: Widely graded sand  Model: Mohr-Coulomb  Unit Weight: 125  Cohesion: 550  Phi: 0
Name: Cooper Marl  Model: Mohr-Coulomb  Unit Weight: 110  Cohesion: 4000  Phi: 0
Name: Ash  Model: Mohr-Coulomb  Unit Weight: 80 Cohesion: 1 Phi: 0

Name: C-B wall Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 10000  Phi: 0

Name: Common fill Model: Mohr-Coulomb  Unit Weight: 120 Cohesion: 0 Phi: 32

Name: GABC Model: Mohr-Coulomb  Unit Weight: 125 Cohesion: 0  Phi: 38

Name: Soil-Bentonite  Model: Mohr-Coulomb  Unit Weight: 115 Cohesion: 1 Phi: 0



elevation

Morgenstern-Price Analysis
Distance between S-B wall (downstream) and C-B wall: 1 foot

Seismic coefficient: k=0.24

80
70
60
50
40
30
20

10

L vt v vvvvvyov

Seismic Stability Analysis - 95-Acre Ash Storage Pond, Canadys, SC

0.999
o

40

Sil

Clayey Sand ‘
4

‘ q

60 80 100 120 140 160 180 200 220

Distance

Name: Silty sand  Model: Mohr-Coulomb  Unit Weight: 120 Cohesion: 0  Phi: 32

Name: Clayey sand  Model: Mohr-Coulomb  Unit Weight: 110 Cohesion: 0  Phi: 30

Name: Widely graded sand  Model: Mohr-Coulomb  Unit Weight: 125  Cohesion: 550  Phi: 0
Name: Cooper Marl  Model: Mohr-Coulomb  Unit Weight: 110  Cohesion: 4000 Phi: 0
Name: Ash  Model: Mohr-Coulomb  Unit Weight: 80 Cohesion: 1 Phi: 0

Name: C-B wall Model: Mohr-Coulomb  Unit Weight: 80  Cohesion: 10000  Phi: 0

Name: Common fill Model: Mohr-Coulomb  Unit Weight: 120  Cohesion: 0 Phi: 32

Name: GABC Model: Mohr-Coulomb  Unit Weight: 125 Cohesion: 0  Phi: 38

Name: Soil-Bentonite  Model: Mohr-Coulomb  Unit Weight: 115 Cohesion: 1 Phi: 0
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Memorandum BERNARDEAU 53
Lic No 038338 e 3
To: Jean-Claude Younan & syt
From: Francois Bernardeau AL :~_.r
¢ TS /;? t
Date: May 17, 2011

Subject:  Static Slope Stability Analysis, South Carolina Electric & Gas Ash Storage
Pond — Canadys Power Station, Canadys, South Carolina

Background

This memorandum summarizes the review of the previous static slope stability analyses and our
updated static slope stability analyses results on current dike conditions for the Ash Storage Pond dike
at the Canadys Power Station in Canadys, South Carolina for South Carolina Electric & Gas (SCE&G).
The updated analyses were conducted under my supervision by Camp Dresser & McKee Inc. (COM) in
the Falls Church, Virginia office during the seismic slope stability evaluations. This memorandum
supplements CDM's slope seismic stability analyses memorandum dated March 16, 2011.

Elevations (El.) herein are in feet and referenced to the North America Vertical Datum (NAVD) of
1938.

Review of Previous Static Stability Analyses
The following previous dike stability analyses were reviewed.

1. Slope Stability Analyses, Canadys Station Ash Pond Dike, GEI Consultants, dated December 8,
2005.

2. Slope Stability Analyses, South Carolina Electric & Gas Ash Storage Pond — Canadys Power Station
Project, Canadys, South Carolina, CDM, dated April 3, 2007.

GEI (2005) performed the slope stability analyses on the dike to assess the construction impact of the
new cement bentonite cutoff wall on the stability of the ash pond dike. The construction equipment
surcharge was assumed to be 200 kips applied over top of dike. Two scenarios were analyzed: dike
stability during construction with surcharge loading from construction equipment and impact of
increasing the pond level by 3 feet.
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Slope Static Stability Analyses, Canadys, South Carolina
May 17, 2011
Page 2

CDM (2007) performed slope stability analyses of the dike with the new protective capping system
combined with a travel surface to handle heavy construction truck activities. Five optional protective
capping systems with heavy truck load on top of the dike were analyzed.

Both of the previous slope stability analyses assumed temporary construction conditions. This
involved heavy equipment surcharge on top of the dike and assumed that the cement bentonite
cutoff wall is under construction; therefore, it has limited strength. The cement bentonite cutoff wall
was constructed in 2007. Lab testing results indicated that the unconfined compressive strength of
the wall material is greater than 137 psi.

It should be noted that the updated static stability analyses summarized below are based on the
current condition, under which the strength of the cement bentonite cutoff wall is largely developed
and there is not construction surcharge load on top of the dike.

Basis of Evaluation

Soil properties used in the updated analyses were based on geotechnical data presented in Withers &
Ravenel’s report (2003).

The soil unit weight and friction angle values of the sandy soils are estimated using correlations with
SPT N-values provided in NAVFAC DM-7.1 (1986) and correlations with CPT tip resistance provided by
Robertson and Campanella (1983). The stability evaluation soil parameters are summarized in Table 1.

Table 1
Dike Soil Properties for Stability Analysis

Unit Friction Cohesion
Material Weight Angle Remarks
(pcf) (degrees)

(psf)

Ash 80 0 0 Assume no strength

Silty Sand 120 32 0 Average N=28; average CPT tip resistance = 68 tsf
Clayey Sand 110 30 0 Average N=26; average CPT tip resistance = 80 tsf
Widely Graded Sand 125 28 0 Average N=17; average CPT tip resistance = 60 tsf
ij::)y Silt (Cooper 110 0 4,000 N>50, CPT tip resistance > 100 tsf

Sml-(l?)entomte slurry 130 25 0 N ranges from 0 to 21.

wall

Cement-Bentonite 80 0 10,000 Tested gnconflned compressive strength

slurry wall >137 psi

@ Lab testing data was used to estimate the unit weight of the S-B wall material that was installed in
1986. SB wall material properties have also been used in these analyses.
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Slope Static Stability Analyses, Canadys, South Carolina
May 17, 2011
Page 3

Static Slope Stability Analysis for Current Dike Condition

Static stability analyses for different cases were performed using the Morgenstern-Price methods in
the computer program SLOPE/W (GEO-SLOPE, version 2007). Cases studied include stability for both
the upstream and downstream side slopes of the dike and ash storage pond water levels (at El. 72 and
74). The static slope stability factor of safety for each analyzed case is summarized in Table 2.

The factor of safety for slope failures under current conditions is above 1.5 for both upstream and
downstream slopes. The decrease of factor of safety due to rising of pond water level from El. 72 to
74 is not significant (within 5%).

Table 2
Factor of Safety against Slope Failure (Static Stability)

Slope Factor of Safety Low Pond | Factor of Safety High Pond

Water Level at El. 72 Water Level at El. 74
Upstream 1.90 1.88
Downstream 1.64 1.60

The stability analysis results are attached in Attachment A.

Conclusions

Based on the results of the updated static slope stability analyses, we conclude that the dike will be
stable and capable of retaining the coal ash under current working conditions.

References

NAVFAC, 1982. DM7 Design Manual 7: Volume 1 - Soil Mechanics; Volume 2 - Foundations and Earth
Structures, Department of the Navy, Naval Facilities Engineering Command.

Robertson, P. K., and Campanella, R. G., 1983. Interpretation of Cone Penetration Tests; Parts | and Il,
Canadian Geotechnical Journal, Volume 20, No. 4, pp 718-745.

Withers & Ravenel, Inc., 2003. 95-Acre Ash Storage Pond Slurry Wall Forensic Evaluation and
Hydrogeological Assessment Report, dated October 28, 2003.
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Stability Analysis Results
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Coul Combustion Dam apaction Checklist Form

Site Name:
Unit Name:

IUn'rt 1.0
lnslgglct_or's Name:

Fibezrk thy

- - — — i — - — — o — - —— — — " ——— — —

ORI £l AN CN TRE My F'rc_qylrhl Lol yubian dpwrropnitet ook npigpdiesbe o At awanlintahe meend RS Ay el cectidines
anatrelng gk g st b e i e el seclien Fon Laige sibkod sosaemnts senaeatn ok, ety b L A b
sk e e gy formz ane caed ] deily sapgarosiniabe ares 10 g e WHHLIE L e,

Yoy

Mo

US Environmenlal
Pratection Agency

Cate: -
Operator's Name:

Major adverse changes in these itams could cause Instability and should be reported for

further evaluation, Adverse conditions noted in these items shauld normally be described {(extent, 'ocatian,

volume, &te.} in the space below and on the back of this sheet.

Yes

Hazard Potentia Classification- Han Significant  Low

Mo

Inapwechion lssue i

FEAFOM -XXXK

o nanls



U. 3. Environmental Protection Agency S ey, e
_1. wi By ’:i
r":;h -e“:'

[ o

g} o
I

Coal Comhustion Waste (CCW)
Impoundment Inspection

Tmpoundoent NPDES Pepivy [NSPHOTOR
Dale

Impoundment Name

Inpoundmen Company

LPA Region

Stute Ageney (Fielkd Officey Addresss

Nume of Impoundment o .
(Report cach impoundment on a separate form under the same Impoundiment NPDES
Perni number)

New Update
Yoes No

[s impoundment eurrently under construction?

Is water or cew currently being pumped into

the mpoundmen’?

IMPOUNDMENT FUNCTION: )

Nearest Downstream Town : Name

Pistance from the impoundment

Imipeundment

[ocation: Longiude Degrees Mintes Secunds
Latude Degrees Minutes Seoongds
STHIY County

Doces aostate ageney cegulute this impoundiment? YIS )

8¢ Which Stte Agency?

EPA Form XXXX. XXX, Jan 09



HAZARD POTENTIAL (i the event the impoundment should tait, the
ollowing would oceur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in ne probable loss of human hife or ceconomic or environmental

loysses,

LOW HAZARD POTENTIAL: Dums assigned the low hazard potential
chassification are those where failure or misoperation results in ne probable Toss of
human life and low ceonomic and/or environnental losses. Dosses are principally
Timited to the owner™s property.

SIGNIFICANT HAZARD POTENTIAL:z Dams assianed the signilicant
hazird potential classification are those dams where failure or mizoperation resulis
in no probable loss of human e bul can cause ceonontic loss. environental
damage, disruption of lifeline facilitics, or can impact other coneerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural arcas but could be located in arcas with poputation and signiiicant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high havard
potential clussification are those where failure or misoperation will probably cause
lss o humian Hie.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

ra

FFyPorm SANKNNY Jan i)



CONFIGURATION:

7z

el TUSTL NS L

CROSS-VALLLEY

P DN T

Tyl

SIDE-HILL

IMKLD

Wtk ap ey

-

[FE ]
LR TP TN '

INCISED

[T

Cross-Valley

Side-11Ht

Ihked

Ietsed o cottpletioan aplierah
Combmation Incised. iked

Embankment Heighi feet Fmbankiment Maigrigl
ool Aren acres  Liner
Current Frechoard leet  Liner Penimeubility

EPA Form XXXX-XXX, Jan 09



TYPE OF OUTLET (Mark all that apply)

Open Channgl Spillway Her s TR

Trapezoidal

Trinngular —_— —* o

Rectangular _\}“_ - \/f o
—p

lrregular

Feops Wl o Walkih

Treetoae
Moy

depth
ottom {or averngey widih oot e e L
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Has there ever been o Eulure at this site!?
'S0 When?

I 50 Please Describe -
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Ias there ever been signilicant seepages at this site? YIS N()
IS0 When'?

L 5o Please Tyeseribyg:
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Has there ever been uny nweasures ondertaken w monitorfiower
Plircatic water table levels based on past seepages or breaches
al this site? Y15 MY

Hso, which method (e.g., piczometers, pw pumiping,...y?
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Coal Combustion Dam Inspactinn Checkiist Form Protachion Agency -
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Major adverse ehanges in these items could causa instability and should bo reported for
further avaluation. Adverse conditions noted in these items should normally be described {extent, location,

volume, ¢tc.) In the space below and an the back of this sheet.

Inapecton lssug . Comments
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Coal Combustian Waste (CCW)
Impoundment Inspection
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Impoundment Company
EPA Region .
stale Agency (Field Office) Addresss

MNiime of Impoundment . :
(Report cach impoundment on a separate form under the same Impoundiment NPIDLES

Pernut number)

New Updane
Yos No

Is impoundment ¢urrently under construgtion’?

Is waler or cew currently being pumped into

the impoundment!?

IMPOUNDMENT FLNCTION:

Nearest Downstrean Town @ Namg _

Iistance (rom the impoundment i

Lmpoundment

L.ocation: Longilude Degrees - Minuges Seconds
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EPA Form XXXX-XX¥X Jan 09



CONFIGURATION:

i

" EMLLUMAMLY !

CROSS-VALLEY

LTI

srupruot

g 1Rk

SIE-HILL

MKED

Mol

A L
o ey Tt e
B et P R U S e e N

PRI
el
Il A i

Hatahe
sl g

INCESED

Wl e "'i-\.\_\_

ARTIER IR

s .'.\.\'.Iu'

80

{rosx-Valley

Sicde-Hl

Ihedd

Fo iedh v cvonmpletion syl

Combinanon neised Diked
Enbankment [Tergh et Embankmem Material
"ol Arey aores  Lner

Current Freehogrd feer  Liner Permcability

EPA Form XXXX-XZX, Jan 04




HAZARD POTENTIAL (In the event the impoundiment should il e
following would ocenyy;

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperition of
the dam zesults 0 no prabable loss of human lile or cconomic or environmental

borsses,

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification ure thase where [ailure or misopetation results in no probable luss of
human lite and low ceonomic and/or cnvironmental fosses. Dosses are principally
liited te the owner™s property.

SIGNIFICANT HAZARD POTENTIAL: Dums assigned the signilicant
hazard potentiul classification are those dams where failure or misoperation results
in mo probable Toss of human lite but can ganse eccononic 1oss, environmental
damage. disruption of Tifehine tacilities, or can impact other coneerns. $ignificant
hazard potential classiflication dams are olien located in predominantly rural or
agricultural areas but could be located in arcas with population and significant
infrastructure.

HIGH HAZARD POTENTEIAL: Dams assigned the high fueard

potential classilication are those where failure or misoperation will probably canse
lesss oof human Jile.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

rd
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Flas there ever been a failore at this site? YIS M)
[t 50 When?

50 Please Deseribe
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Hax there ever been significant seepages at this site? YIS NG)
S50 When?

IF S0 Please Desertbe:
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s there ever been any measures undertaken to monitor/lower
Phreatic water tabic levels based on past seepages or breaches
at this site? YIS NC)

I sewhich method (e, piczometers, gw pumping,...)?

w0 Plewse Deseribe
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Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in thesg items should normally be doscribed (extent, tocation,
volume, ete.) in the space below and on the back of this sheet.

Inspaction 15suc §
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HAZARD POTENTIALE (I the event the impoundiment shouald Gil, the
[ollowimgz would oceur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dum results in no probable loss of human lile or economic or environmental
fomses,

LOW HAZARD POTENTIAL: Dams assigned the Tow hazard potential
classification arc those where failure or misoperation results in no probable loss of
hunzun life and low eeonomic andfor environmental losses. Losses are principally
limited to the owner's property.

SIGNIFICANT HAZARD POTENTIAL: Dums assigned the sipnilicant
hazard potential ¢lassification are those dams where fiilure or misoperation results
in na probable loss of human Life bul can ¢ause cconomic loss, environmental
damage, distuption of litehne fucilitics, or can impact other concerns. Signilicant
hazard potential elassification dams are often located in predominantly rural or
agricultural arcas but could be locuted in areas with population und sipnificam
mirastructurg,

HIGIHT HAZARD BPOTENTIAL: Dams assigned the kigh hazard

potential classification are those where failure or nisoperation will probably couse
loss of uman ik,

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
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Hlas there over been o Llure ot this site? YES N
I S0 When'?

1750 Please Deseribe -
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Fias there ever been signficant seepapees af this site? YES N()
I 50 When?
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Elas there ever been any measures undertaken 1o monitorflower

Phreatic water table devels bused on past seepages or breachos
at this site? Ylis
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