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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

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

This assessment of the stability and functionality of the Progress Energy Carolinas (Progress
Energy) L.V. Sutton Steam Electric Plant Ash Ponds is based on a review of available
documents and on the site assessment conducted by Dewberry personnel on February 17, 2011.
Dewberry assessed two ponds at this facility, the 1971 Pond (referred to in some State
documents as the 1983 Pond) and the 1984 Pond. We found the supporting technical
documentation adequate (Section 1.1.3). As detailed in Section 1.2.2, there are six
recommendations based on field observations that may help to maintain a safe and trouble-free
operation.

In summary, the Sutton 1971 Ash Pond and 1984 Ash Pond are Satisfactory for continued safe
and reliable operation, with no recognized existing or potential management unit safety
deficiencies.

PURPOSE AND SCOPE

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

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

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

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

The purpose of this report is to evaluate the condition and potential of residue release from
management units for hazard potential classification. This evaluation included a site visit.
Prior to conducting the site visit, a two-person team reviewed the information submitted to EPA,
reviewed any relevant publicly available information from state or federal agencies regarding the
unit hazard potential classification (if any) and accepted information provided via telephone
communication with the management unit owner. Also, after the field visit, additional
information was received by Dewberry & Davis LLC about the Sutton Ash Ponds that were
reviewed and used in preparation of this report.

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

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

LIMITATIONS
The assessment of dam safety reported herein is based on field observations and review of

readily available information provided by the owner/operator of the subject coal combustion
residue management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS

1.1  CONCLUSIONS

Conclusions are based on visual observations from a one-day site visit on
February 17, 2011, and review of technical documentation provided by Progress
Energy.

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. We note that
one area along the 1971 ash pond embankment did have a factor of safety
at the minimum acceptable value.

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

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

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

The description of the management unit provided by the owner was an
accurate representation of what Dewberry observed in the field.
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1.1.5 Conclusions Regarding the Field Observations

Overall, the visual assessment of the ash pond embankment system is
satisfactory; however, up to 12-inch diameter trees and numerous shrubs
were found on the outer slope of the south embankment of the 1971 Ash
Pond (State ID No. NEWHA-004) adjacent to the canal. The 1971 Ash
Pond is active. Although this pond does not receive ash sluice
continuously, it is a NPDES-permitted pond that receives coal ash sluice
water. The management or removal of these trees is being coordinated
with the North Carolina Department of Environment Natural Resources
(NCDENR). Within the 1984 Ash Pond (State ID No. NEWHA-005)
there were also a few areas of minor depressions, non-structural surface
erosion, and multiple burrows that require remediation. These areas are
reportedly being addressed on a regular maintenance schedule.

In September 2010, an intense local rainfall event of approximately 20
inches caused minor overflow of the 1984 Ash Pond primary dike leading
to down cut erosion along the dike exterior. The dike was temporarily
repaired under observation and approval of NCDENR at the time of the
site visit. (Appendix A: Doc 02 — Ash Pond Summary). Embankments
appear structurally sound. After the site visit, Progress Energy provided a
completion report and NCDENR’s approval of the repair which was dated
March 29, 2011. (See Appendix A, Doc 16: Final Approval to Impound
and Doc 14: Repair Completion Package.)

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 ponds.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

The surveillance program appears to be adequate. The management unit
dikes are instrumented. Piezometers were installed in February of 2009 so
there is limited data from the instrumentation.
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1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

The 1984 Ash Pond and 1971 Ash Pond are rated Satisfactory for
continued safe and reliable operation

1.2 RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability

A liquefaction potential analysis should be performed. Also Section B-2
of the 1971 Ash Pond is marginally acceptable for meeting Minimum
Factors of Safety for both static and seismic conditions. We would
recommend that Progress Energy monitor the slope’s performance and
potentially add buttressing or take other actions to improve the stability of
the slope.

1.2.2 Recommendations Regarding the Field Observations
The following issues need to be addressed with routine maintenance:

e Continue coordinating with NCDENR about trees on downstream
slope to determine a resolution.

e Re-vegetate downstream embankment where necessary.

e Re-vegetate interior embankment where recent work has taken
place.

e Address burrows along downstream slope.
e Address rill erosion at locations along downstream embankment.
e Address undercutting and erosion around outfall.

1.2.3 Recommendations Regarding Continued Safe and Reliable Operation

None warranted except those cited above.
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assessed on February 17, 2011.
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The L.V. Sutton Steam Electric Plant and ash ponds are located approximately 3
miles from Wilmington, NC off of U.S. 421. Figure 2.1a depicts a vicinity map
around the plant while Figure 2.1b depicts an aerial view of the facility.
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Figure 2.1a: L.V. Sutton Steam Electric Plant Vicinity Map
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1984 Ash Pond

L.V. Sutton
Plant

Figure 2.1b: L.V. Sutton Steam Electric Plant Aerial View

Table 2.1: Summary of Dam Dimensions and Size

1984 Ash Pond 1971 Ash Pond
Dam Height (ft) 32 24
Crest Width (ft) 12 12
Length (ft) 10,000 7,000
Side Slopes (upstream) H:V 3:1 3:1
Side Slopes (downstream) H:V 3:1 3:1

2.2 COAL COMBUSTION RESIDUE HANDLING
2.2.1 Fly Ash

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

Overview).
L.V. Sutton Steam Electric Plant 2-2
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Hopper and fly 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 ash pond.

2.2.3 Boiler Slag

Boiler slag is collected from the boiler and is sluiced into the same pipe
that conveys fly and bottom ash into the ash pond.
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Location from where boiler slag is piped
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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 produced or handled.

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 handling coal combustion residue (1971
Ash Pond and 1984 Ash Pond) with an internal dike separating the two. Reference
Table 2.1 for dam height, crest width, length and side slopes. The storage capacity
corresponding to the top of the embankment for the 1971 Pond is 248 acre-feet and
the 1984 Pond is 1,364 acre-feet based on the Dam Information Summary dated
January 25, 2011 provided by Progress Energy (See Appendix A: Doc 02 — Ash

Pond Summary).
Table 2.3a: USACE ER 1110-2-106
Size Classification

1984 Ash pond

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

Table 2.3b: USACE ER 1110-2-106
Size Classification

1971 Ash Pond
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

Per the Federal Guidelines for Dam Safety dated April 2004, a Significant Hazard
Potential classification applies to those dams where failure or misoperation results
in no probable loss of human life, but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure. A dam breach analysis and inundation map development was
performed for the site and the result was that there could potentially be commercial
properties affected if a breach occurred on the east side of the ash ponds.
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Table 2.3c: 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)

Considering the low probability of loss of life and potential for
economic/environmental losses should the ash dam system fail, a Federal Hazard
Classification of Significant appears to be appropriate for this facility.

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

Per a response to questions asked by the EPA, the following materials are
temporarily or permanently contained in the units: 1971 Pond contains fly ash,
bottom ash, boiler slag, storm water, ash sluice water, coal pile runoff, and
categorical low volume wastewater; the 1984 Pond contains fly ash, bottom ash,
boiler slag, and ash sluice water. The drainage area is assumed to be the surface
area of the ponds.

Table 2.4: Maximum Capacity of Unit

1984 Pond 1971 Pond
Surface Area (acre) 82 54
Current Storage Capacity (cubic yards) 2,200,587 400,107
Current Storage Capacity (acre-feet) 1,364 248
Total Storage Capacity (cubic yards) 2,463,560 1,092,227
Total Storage Capacity (acre-feet) 1,527 677
Crest Elevation (feet) 34 28
Normal Pond Level (feet) 26 24

2.5 PRINCIPAL PROJECT STRUCTURES

2.5.1 Earth Embankment

1971 Pond - Per a geotechnical report from Law Engineering, the ash
pond was added by constructing a sand fill dike along the north side of the
discharging canal. In 1983, the north ash pond dike was modified by
placing fill on the sides of the existing dike or constructing a new dike.
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Due to the 1983 modification of the 1971 Ash Pond, the 1971 Ash Pond is
often referred to as the 1983 Ash Pond.

Possible ash materials were encountered in borings from a subsurface
investigation of the 1971 Ash Pond embankment (See Appendix A:

Doc 11: Slope Stability Analysis). There is potential that at least a portion
of the impoundment was built over ash material.

1984 Pond - The ash pond was constructed of sand fill with one-foot thick
clay lining the interior face. The clay lining was covered with a two-foot

thick protective sand fill. (See Appendix A: Doc 03: Appendix A — Five-
Year Independent Consultant Inspection, October 29, 1987.)

No ash materials were documented in the subsurface investigation of the
1984 Ash Pond embankment. (See Appendix A: Doc 11: Slope Stability
Analysis).

2.5.2  Outlet Structures

1971 Pond — The outlet consists of a 4° diameter concrete vertical riser
connected to a 3’ diameter concrete pipe that would discharge into the
cooling lake.

1984 Pond — The outlet consists of a 4’ diameter concrete vertical riser
connected to a 3’ diameter concrete pipe that discharges into the cooling
lake. A gated diversion structure also allows flow to be piped to the Cape
Fear River.

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

All critical infrastructures were located using aerial photography and might not
accurately represent what currently exists down-gradient of the site. Progress
Energy provided a 5-mile downstream map showing L.V. Sutton Electric Steam
Plant and associated critical infrastructure that can be found in Appendix A (Doc
04: Sutton 5-mile Map). There are numerous roads, businesses, schools, places of
worship, and other critical areas within the 5-mile radius of the plant. Not all
critical infrastructures are labeled for clarity purposes.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT UNIT

Progress Energy has provided their dam inspection procedures which can be found
in Appendix A (Doc 05: Sutton Dam Inspection Procedure). Additional annual
inspections can be found in Appendix A as well.

The recommendations from the Five-Year Independent Consultant Inspection
Report, dated December 20, 2007 (Appendix A, Doc 03: Five-Year Independent
Consultant Inspection):

1971 Ash Pond

e Large bushes and brushy vegetation needed to be trimmed before summer
2008;

e Progress Energy should continue their tree cutting program,;
1984 Ash Pond

e Briars and small brush on interior slope need to be removed;

e Progress Energy should continue their tree cutting program,;

e The east dike repair area should be monitored to verify vegetative growth
has properly occurred.

Recommendations from the 2010 Limited (Annual) Field Inspection Report, dated
December 16, 2010 (Appendix A: Doc 07 — 2010 Annual Inspection):

e 1971 Ash Pond — Plant personnel shall follow up and confirm that water
level was lowered to meet the recommendation of NCDENR Dam Safety;

e 1971 Ash Pond — A survey was recommended to check the crest elevation
and then provide any necessary fill to bring the crest back to its original
elevation of 28.0°;

e 1984 Ash Pond — Locate and fill the animal burrows identified;

e 1984 Ash Pond — A survey was recommended to check the crest elevation
and then provide any necessary fill to bring the crest back to its original
elevation of 34.0°. It was also recommended to survey the crest of the
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interior storage dike and restore that elevation to 42.0°.
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3.2 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

The dam is inspected by NCDENR Dam Safety and Division of Water Quality. An
example of their inspection can be found in Appendix A (Doc 09 — NCDENR
Inspection).

Discharge from the impoundment is regulated by the Federal National Pollutant
Discharge Elimination Program and the impoundment has been issued a National
Pollutant Discharge Elimination System (NPDES) Permit, No. NC0001422, dated
December 14, 2006 (See Appendix A: Doc 10 — NPDES).

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS

In September of 2010, an intense local rainfall event of approximately 20 inches
caused minor overflow of the 1984 Ash Pond primary dike leading to down cut
erosion along the dike exterior. All ash was contained on site. At the time of the
site visit, the dike was temporarily repaired under observation and approval of
NCDENR and a permanent repair was scheduled to be implemented in 2011
(Appendix A: Doc 02 — Ash Pond Summary). After the site visit, Progress Energy
provided a completion report and NCDENR’s approval of the repair which was
dated March 29, 2011. (See Appendix A, Doc 16: Final Approval to Impound and
Doc 14: Repair Completion Package.)
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

4.1 SUMMARY OF CONSTRUCTION HISTORY

4.1.1

Original Construction

The 1971 Ash Pond was constructed in 1971 under the direction of Brown
& Root. The original crest elevation was 18.0°.

The 1984 Pond was constructed during 1984 through 1985 by Lindsay and
Associates under the direction of Carolina Power & Light.

Significant Changes/Modifications in Design since Original Construction

In 1983, the 1971 Ash Pond dikes were raised 8’ to a new crest elevation
0f 26.0° to provide additional storage capacity.

In 2006, additional storage capacity was generated within the 1984 Ash
Pond by the addition of an interior dike with a crest at 42 feet.

Significant Repairs/Rehabilitation since Original Construction

No significant repairs/rehabilitation documentation was provided for the
1971 Pond.

The 1984 Pond had some outlet pipe modifications in 2000 when a pipe
joint opened up under the upstream slope and seepage through the slope
caused a sinkhole. In 2001, interior slope repairs were made on the east
dike to fill areas of wave-action erosion. Repairs were made in 2007 to
the interior slope and clay liner on the east side of the pond. The most
current repair was the breach due to the 20 rainfall event in September
2010. (See Doc 14 — Repair Completion Package and Doc 15 — NCDENR
Repair Approval in Appendix A.)

4.2 SUMMARY OF OPERATIONAL PROCEDURES

4.2.1

Original Operational Procedures

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

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

4.2.3 Current Operational Procedures

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

4.2.4 Other Notable Events since Original Startup

No additional information was provided.
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5.0 FIELD OBSERVATIONS

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Michael Hanson, P.E., and Justin Story, EIT, performed a site
visit on Thursday, February 17, 2011, with the participants listed in Section 1.3.

The site visit began at 10:00 AM. The weather was windy, cool and partly cloudy.
Photographs were taken of conditions observed. Please refer to the Dam Inspection
Checklist in Appendix B for additional information from the site visit. 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 fair condition and only minor
findings were noted.

5.2 1971 ASH POND
5.2.1 Crest

The crest had no signs of depressions, tension cracking, or other
indications of settlement or shear failure and appeared to be in satisfactory
condition; however, there were signs of minor rutting, most likely from
vehi