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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 H.F. Lee Steam Electric Plant’s CCR
management system encompasses the Active Ash Pond and three inactive ash ponds (Ash

Pond 1, Ash pond 2, and Ash Pond 3). The discussion and conclusions are based on a review of
available documents and on the site assessment conducted by Dewberry personnel on February
18,2011. We found the supporting technical documentation adequate (Section 1.1.3). As
detailed in Section 1.2.5, there are three recommendations based on field observations that may
help to maintain a safe and trouble-free operation.

In summary, the Lee Ash Pond 1 (inactive) and Ash Pond 3 (inactive) are SATISFACTORY.
The Active Ash Pond and Ash Pond 2(inactive) are FAIR 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 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
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

Section 104(e), to assist the Agency in assessing the structural stability and functionality of such
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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 that have or have not been rated 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 H.F. Lee Steam Electric Plant 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, February 18,
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 on the Active Ash Pond 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. It is noted that, one section of the embankment (AB-1) did
not meet the minimum required standards for factors of safety. This
embankment has cohesionless soils that will lead to surficial failures, but
not deep-seated failures that could produce a dike breach.

Also, Pond 2 of the three inactive Ash Ponds was observed to have a
significant area of scarp at the toe of the downstream embankment caused
by erosion from the adjacent creek. Stabilization and protection against
future erosion is recommended.

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

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

1.1.3  Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The slope stability analysis provided adequate results for factors of safety
for static and seismic loading conditions. All additional technical
documentation appeared to be adequate. Engineering documentation
reviewed is referenced in Appendix A.
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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 assessment of the ash pond embankment system was that it
was in fair condition; however, on the Active Ash Pond the discharge
showed a slight grey color against the silty orange flow in the river which
Progress Energy Carolinas Inc. (PEC) stated they were monitoring and
meeting discharge criteria. Embankments appear structurally sound.

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 active fly ash management unit. However, there were areas of
seepage evident at the time of assessment along the eastern embankment
of the active ash pond. According to documentation provided by the
owner this seepage was repaired in 2009 by placement of geosynthetic
liner and riprap on the face of the slope. The repair was expanded to
adjacent areas in 2010. A plan to expand the repair again to adjacent side
slopes was approved by North Carolina Department of Environment and
Natural Resources (NCDENR) Dam Safety Division in March 2011.
Repairs were made in May 2011.

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. Six piezometers were installed in December 2007
for measuring ground water levels along the active ash pond.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

Ash Pond 1 (inactive) and Ash Pond 3 (inactive) are SATISFACTORY;
the Active Ash Pond and Ash Pond 2 (inactive) are FAIR for continued
safe and reliable operation due to marginaly sufficient safety data.
The classification of FAIR means minor deficiencies may exist that
require remedial action and/or secondary studies or investigations.
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Implementation of the following recommendations would help improve
the rating. It is anticipated that the Active Ash Pond and Ash Pond 2
(inactive) would be considered satisfactory for continued safe and reliable
operation upon two actions. One is remediation of the severe undercutting
on Inactive Ash Pond 2. The second is periodic monitoring and testing to
confirm stability of the Active Ash Pond embankment, and developing an
action plan to buttress the AB-1 embankment to increase surficial factors
of safety to meet all applicable standards and requirements. At the time of
the site visit, repairs were planned to address seepage along the
downstream slope of the Active Ash Pond. Since the visit, those repairs
have been made and NCDENR has provided an Approval to Impound
(Appendix A, Doc 11: Approval to Impound and Doc 12: Seepage Repair
As-builts).

1.2  RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability

Periodic monitoring and testing consistent with the 2010 Limited Field
Inspection, Lee Plant, dated 12/3/2010 (Appendix A, Doc 04: 2010
Inspection Report) is recommended for the Active Ash Pond. The
proposed expanded seepage stabilization measures have been completed.
After the initial site visit, an as-built drawing and NCDENR approval have
been provided by PEC (Appendix A, Doc 11: Approval to Impound and
Doc 12: Seepage Repair As-built).

Stabilization and protection against future erosion is recommended for
Ash Pond 2 (in-active). No recommendations appear warranted at this
time for Ash Pond 1 (in-active) and Ash Pond 3 (in-active).

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety
No recommendations appear warranted at this time.
1.2.3 Recommendations Regarding the Supporting Technical Documentation

Provide analysis of potential for liquefaction in Active Ash Pond
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1.2.4 Recommendations Regarding the Description of the Management Unit(s)
No recommendations appear warranted at this time.

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

e Remove woody vegetation along downstream slope of the Active
Ash Pond;

e Properly fill one bore hole along crest;

e Repair, stabilize and protect from future erosion undercutting
(scarp) along downstream slope of Ash Pond 2 (in-active);

1.2.6  Recommendations Regarding the Maintenance and Methods of Operation
No recommendations appear warranted at this time.
1.2.7 Recommendations Regarding the Surveillance and Monitoring Program
No recommendations appear warranted at this time.
1.2.8 Recommendations Regarding Continued Safe and Reliable Operation
e Analysis for potential of liquefaction should be performed.

e Develop an action plan to increase the factors of safety for the ash
pond embankments at all locations to meet or exceed the minimum
requirements for factors of safety for steady state (normal) and
seismic loading conditions.

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT
1.3.1 List of Participants

Fred Holt, Progress Energy

Julie Turner, Progress Energy

Robert Miller, Progress Energy

Bill Forster, Progress Energy

Wes Hare, NCDENR-DWM

Shawn McKee, NCDENR-DWM
Elizabeth Werner, NCDENR-DWM
Andy Schneider, NCDENR-Dam Safety
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Robert Belvin, NCDENR-LQ

Pat McClain, NCDENR-LQ

Al Tice, MACTEC Engineering and Consulting, Inc. (MACTEC)
Michael Hanson, Dewberry

Justin Story, Dewberry

1.3.2 Acknowledgement and Signature

We acknowledge that the management unit referenced herein has been
assessed on February 18, 2011.

Justin Story E.I., LEED AP BD+C
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Lee Plant is located near the Neuse River approximately 3 miles west of
Goldsboro, NC. Figure 2.1a depicts a vicinity map around the H.F. Lee Steam
Electric Plant while Figure 2.1b depicts an aerial view of the Lee Plant.
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Figure 2.1 a: Lee Steam Power Station Vicinity Map
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Figure 2.1 b: Lee Steam Power Station Aerial View
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Table 2.1: Summary of Dam Dimensions and Size

Active Inactive Inactive Inactive

Ash Pond | Ash Pond 1 | Ash Pond 2 | Ash Pond 3

Dam Height (ft) 20 5-7 12-15 8-10
Crest Width (ft) 12 14-20 14-20 12
Length (ft) 10,560 5,200 6,700 8,000
a',ci‘j Slopes (upstream) 2:1 21t03:1 | 2:1to3:1 | 2:1to3:1
a',ci‘j Slopes (downstream) 2:1 151t02:1 | 15:1t02:1 | 2:1t03:1

2.2.1 Fly Ash

2.2 COAL COMBUSTION RESIDUE HANDLING

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 ash pond. The discharge into the ash pond is continuous. A
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flowchart for handling the fly ash is shown in Appendix A. (Doc 01 — Ash
Handling System Overview).

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.

Boiler where boiler slag is discharged
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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 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 is one active ash pond and three inactive ash ponds.
Reference Table 2.1 for dam height, crest width, length and side slopes of all ponds.
The maximum storage volume corresponding to the top of the embankment for the
active ash pond is 1,980 acre feet and there is an estimated 6 of freeboard that
currently exists before overtopping the crest (See Appendix A: Doc 02 — Ash Pond
Summary). Per Table 2.3a the Size Classification of the active ash pond is
Intermediate. No impoundment capacity information was provided for the inactive
ash ponds, but as far as height classification they would all be in the small category.
Ash Pond 1 (in-active), Ash Pond 2(in-active) and Ash Pond 3 (in-active) are
mostly vegetated and Progress Energy is in the process of determining how to
permanently close these ponds. Based on the height information provided Per
Table 2.3a the Size Classification of the inactive ash ponds is Small.

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

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

A Hazard Classification of ‘High’ has been assigned by NCDENR to the Active
Ash Pond. No Hazard Classification has been assigned by a regulatory agency for
Ash Pond 1 (in-active), Ash Pond 2 (in-active) and Ash Pond 3 (in-active). Based
on our observations, a Federal hazard classification of Significant appears to be
appropriate for the Active Ash Pond and a Federal hazard classification of Low
appears to be appropriate for the three inactive ash ponds.
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Table 2.3b: FEMA Federal Guidelines for Dam Safety
Hazard Classification
Loss of Human Life Economic, Environmental, Lifeline Losses

Low None Expected Low and generally limited to owner
Significant | None Expected Yes
High Probable. One or Yes (but not necessary for classification)

more expected

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

The active ash pond contains fly ash, bottom ash, pyrites and boiler slag. The
inactive ash ponds no longer receive coal combustion residuals, but permanently
contain the same materials. The drainage area is assumed to be the surface area of

the ponds.
Table 2.4: Maximum Capacity of Unit
Active Ash Pond
Surface Area (acre) 143
Current Storage Capacity (cubic yards) 1,613,333
Current Storage Capacity (acre-feet) 1,000
Total Storage Capacity (cubic yards) 3,194,400
Total Storage Capacity (acre-feet) 1,980
Crest Elevation (feet) 90.0
Normal Pond Level (feet) 84.0

Based on report from 1999 prepared by Law Engineering and Environmental
Services, Inc. (Appendix A: Doc 10 — Lee Plant Historical Document).

Capacity information for Ash Pond 1 (in-active), Ash Pond 2(in-active) and Ash
Pond 3 (in-active) was not provided.

2.5 PRINCIPAL PROJECT STRUCTURES
2.5.1 Earth Embankment

The original material of the active Ash Pond embankment appears to be
native soils based on Progress Energy’s supplied Geotechnical data
(Appendix A, Doc 06: Stability and Seepage Analysis).

No geotechnical data was provided for the three inactive ash ponds.
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2.5.2 Outlet Structures

The outlet works consists of a 15-inch diameter vertical reinforce concrete
pipe (RCP) riser with 15-inch diameter RCP pipe under the dike into
secondary settling basin. A second 15-inch RCP riser and outlet pipe
provide release to the Neuse River. Neither of the outlet pipes have
seepage collars. (Appendix A, Doc 02: Ash Pond Summary)

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

All critical structures were located by using aerial photography which might not
accurately represent what currently exists down-gradient of the site. The City of
Goldsboro is approximately 3-4 miles. There are multiple churches, schools and
other critical infrastructure within 5 miles down gradient. There is an additional
critical infrastructure that can be found in Appendix A: Doc 03 — Lee 5 Mile Map.

Figure 2.6: Critical Infrastructure Downstream of Lee Plant
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT UNIT

2010 Limited Field Inspection, Lee Plant, dated 12/3/2010. (Appendix A, Doc 04:
2010 Inspection Report)

e Drainage channels adjacent to the interior containment berms should be
maintained by removal of vegetation and other obstructions to flow;

e Follow-up inspection should be provided during dry conditions at the site to
confirm the extent of any additional seepage along the outside toe of the
secondary settling basin. Extending the riprap slope stabilization may be
warranted based on follow-up inspection;

e Continue to check the toe of the dike on the east side for beaver activities
that could create ponding against the toe;

e Inspected recommended revisiting the site during a period with drier
conditions to check seepage;

e Riprap stabilization should be extended at one location per an old inspection
report.

Five-Year Independent Consultant Inspection, Lee Plant, dated 12/30/2009.
(Appendix A, Doc 05: Five-Year Independent Consultant Inspection)

e Brushy vegetation and small trees on the lower parts of the slopes that were
not cut by the spring mowing should be cut;

e Mowing to control vegetation growth in the riprap blanket repair areas on
the interior slopes should continue on a regular schedule;

e The 1989 Dam Safety inspection report recommended that the perimeter
dike be raised or the maximum pond operating level be adjusted downward
to elevation 87.5 feet to safely accommodate the design storm. Progress
energy has adopted the elevation 87.5 feet as the maximum operating level,
and has typically operated the pond at elevations of about 83 to 85 feet in
response to the 1989 recommendations;

e If'the operating conditions arise such that the pond level needs to be raised
to the maximum level of elevation 87.5 feet, at least four piezometers should
be installed on the south dike to monitor changes in the phreatic surface as

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

H.F. Lee Steam Electric Plant 3-1
Progress Energy Carolinas Coal Combustion Residue Impoundment
Wayne County, North Carolina Dam Assessment Report




FINAL

the pond level rises. When the pond operating level is raised, water level
readings should be obtained weekly for the first month after the raise,
monthly for the next three months and quarterly for the next year. Readings
should be furnished to Progress Energy engineers for review;

e Modify piezometer data sheets to include elevations of the water level.

3.2 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

The dam is inspected by NCDENR Dam Safety and Division of Water Quality and
the impoundment.

Discharge from the impoundment is regulated by the Federal National Pollutant
Discharge Elimination Program (NPDES) and the impoundment has been issued a
National Pollutant Discharge Elimination System Permit, Permit No. NC0003417.

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS

Data reviewed by Dewberry did not indicate any spills, unpermitted releases, or
other performance related problems with the dam over the last 10 years.

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

H.F. Lee Steam Electric Plant 3-2
Progress Energy Carolinas Coal Combustion Residue Impoundment
Wayne County, North Carolina Dam Assessment Report




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

FINAL

4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

4.1 SUMMARY OF CONSTRUCTION HISTORY

4.1.1

Original Construction

Construction began on September 1, 1978 and was completed in April of
1980 for the Active Ash Pond. Garrison Grading performed the
construction work and testing during construction was performed.

The three inactive ponds were constructed in the 1950°s and 1960’s. No
construction details were provided.

Significant Changes/Modifications in Design since Original Construction

No documentation for significant changes/modifications since original
construction was provided.

The last of the three inactive ponds was taken out of service in 1980, when
the Active Ash Pond was put into service.

Significant Repairs/Rehabilitation since Original Construction

In 2000, intense rain, wind and flooding during Hurricane Floyd caused
significant interior slope slumping and distress along part of the exterior
slope. Repairs were made in 2000 based on a design by LAW with Allen
Grading performing the construction.

No documentation was provided for significant repairs/rehabilitation for
the three inactive ponds.

4.2 SUMMARY OF OPERATIONAL PROCEDURES

4.2.1

Original Operational Procedures

The ash ponds were designed and operated for sedimentation and sediment
storage of fly ash. Plant process waste water, coal combustion waste, and
minimal stormwater runoff around the Ash Pond facility are discharged
into the Active Ash Pond. Inflow water is treated through gravity settling
and deposition, and the treated process water and stormwater runoff is
discharged through an unregulated type overflow outlet structure. There is
a cooling lake adjacent to the plant, but no direct waste streams that would
carry coal combustion products are discharged into the cooling lake.
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4.2.2 Significant Changes in Operational Procedures and Original Startup

In 1989 it was recommended that Progress Energy consider raising the
perimeter dike 0.5 feet or lowering the operating level to 87.5 feet msl to
allow safe accommodation of the design storm. Progress Energy has
adopted the lower maximum operating level of elevation 87.5 feet
(Appendix A: Doc 05 — Five-Year Independent Consultant Inspection).

The three inactive ponds were taken out of service in 1980 and have not
been used since.

4.2.3 Current Operational Procedures

To the best of our knowledge, since Progress Energy lowered the
maximum operating level of the pool to elevation 87.5 feet, the operating
procedures have not changed.

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., LEED AP BD+C and Justin Story E.I.,
LEED AP BD+C performed a site visit on Friday, February 18, 2011 in company
with the participants.

The site visit began at 10:00 AM. The weather was cloudy and cool in the morning.
Photographs were taken of conditions observed. Please refer to the Dam Inspection
Checklist in Appendix B. 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 non-
critical findings were noted.

5.2 ACTIVE ASH POND (WAYNE-022)
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. Filling of one bore hole was noted as being needed during field
visit.

5.2.2 Upstream/Inside Slope

The upstream slopes are mostly vegetated with tall grasses and other
wetland vegetation. The upstream slope is also embedded with
stone/riprap held down by a geotextile fabric. No scarps, sloughs,
depressions, bulging or other indications of slope instability or signs of
erosion were observed.
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Riprap and geotextile fabric along upstream slope

5.2.3 Downstream/Outside Slope and Toe

There were no signs of surficial sloughing, rill erosion or cause for
concerns along the downstream slope and toe. The repair from 2000 due
to seepage is complete and is being monitored. Repairs were made after
the initial site visit that addressed seepage along the downstream slope
(Appendix A, Doc 11: Approval to Impound and Doc 12: Seepage Repair
As-builts). There were areas where a concrete buttress was along the
downstream sloped, which was explained by Progress Energy to be a part
of the original design. There were wetlands and drainage channels along
the toe of the slope in areas.
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Wetlands along downstream toe

Riprap at seepage location that was repaired

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.
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5.3 INACTIVE ASH POND 1 (WAYNE-031)

5.3.1 Crest

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

Typical view of crest, upstream and downstream slope
5.3.2  Upstream/Inside Slope

The upstream slopes were heavily vegetated. No scarps, sloughs,
depressions, bulging or other indications of slope instability or signs of
erosion were observed.

5.3.3 Downstream/Outside Slope and Toe

The downstream slopes were heavily vegetated. No scarps, sloughs,
depressions, bulging or other indications of slope instability or signs of
erosion were observed.

5.3.4 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.
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5.4 INACTIVE ASH POND 2(WAYNE-032)
54.1 Crest

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

5.4.2 Upstream/Inside Slope

The upstream slopes were heavily vegetated. No scarps, sloughs,
depressions, bulging or other indications of slope instability or signs of
erosion were observed.

5.4.3 Downstream/Outside Slope and Toe

The downstream slopes were heavily vegetated. There were 2 areas
observed showing significant undercutting along the east side of the
embankment where an active stream flows at the toe.

Significant erosion was occurring downstream of this picture

5.4.4 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.
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5.5 INACTIVE ASH POND 3 (WAYNE-033)
5.5.1 Crest

Several areas along the crest will hold 6-12” of runoff which should be
remediated and monitored. Other than that, the crest had no significant
signs or other indications of settlement or shear failure and appeared to be
in satisfactory condition. The entire embankment was not observed
because inaccessibility due to dense vegetation.

5.5.2  Upstream/Inside Slope

The upstream slopes were heavily vegetated. No scarps, sloughs,
depressions, bulging or other indications of slope instability or signs of
erosion were observed. The entire embankment was not observed because
inaccessibility due to dense vegetation.

5.5.3 Downstream/Outside Slope and Toe

The downstream slopes were heavily vegetated. No scarps, sloughs,
depressions, bulging or other indications of slope instability or signs of
erosion were observed. The entire embankment was not observed because
inaccessibility due to dense vegetation.

5.5.4 Abutments and Groin Areas

The ash pond embankment that we were able to visually observe consists
of a dike system completely surrounding the pond, therefore the observed
earthen embankment does not abut existing hillsides, rock outcrops or
other raised topographic features. However, it was noted that the side that
we were unable to observe is a small rise (hillside).

5.6 OUTLET STRUCTURES
5.6.1 Overflow Structure

The outlet works consist of a 15-inch diameter vertical reinforced concrete
pipe (RCP) riser with 15-inch diameter RCP pipe under the dike that
discharges into the secondary settling basin. A second 15-inch RCP riser
and outlet pipe provides release to the Neuse River. Neither of the outlets
have seepage collars.
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No information was provided on the three inactive ponds, but the riser
structures are not being maintained and appear to be clogged with debris.
The actual discharge capacity of each outfall is unknown.

5.6.2 Outlet Conduit

The visual portion of the outlet conduit was functioning properly with no
apparent deterioration. Progress energy reported having lined the
discharge pipe due to a joint failure exterior to the Ash Pond (date was not
provided). The discharge water appeared grey against the background
orange silt coloration of the Neuse River. When questioned on this
Progress Energy indicated they were monitoring and meeting discharge
quality criteria.

The three inactive ponds are no longer in service and should only be
discharging stormwater runoff. No discharge was observed during the site
visit.

5.6.3 Emergency Spillway
No emergency spillway is present.
5.6.4 Low Level Outlet

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

6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Flood of Record

No documentation has been provided about the flood of record. The Ash
Pond is a diked embankment facility having a contributing drainage area
equal to the surface area of the impoundment; therefore the impounded
pool would not be anticipated to experience significant flood stages. It
was noted that during 2000 when Hurricane Floyd hit, some significant
slope failure occurred without release of ash or water. Repairs were
enacted and monitoring continues.

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 reservoir,
and to design spillways and outlet works that are capable of safely
accommodating the floodflow without risking the loss of the dam or
endangering areas downstream from the dam to flows greater than the
inflow. The recommended IDF or spillway design flood for a low hazard
intermediate sized structure (See section 2.2), in accordance with the
USACE Recommended Guidelines for Safety Inspection of Dams ER
1110-2-106 criteria is the 100 year to 2 PMF (See Table 6.1.2).

Table 6.1.2: USACE Hydrologic Evaluation Guidelines
Recommended Spillway Design floods
Hazard Size Spillway Design Flood

Small 50 to 100-yr frequency
Low Intermediate 100-yr to % PMF

Large % PMF to PMF

Small 100-yr to %» PMF
Significant Intermediate % PMF to PMF

Large PMF

Small % PMF to PMF
High Intermediate PMF

Large PMF

The Probable Maximum Precipitation (PMP) is defined by 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)
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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 41 inches. Since the facility has
a contributing drainage area equal to the surface area of the impoundment,
it is anticipated adequate freeboard exists so the facility would not
experience significant flood states.

For the inactive ash ponds, no estimated storage capacity was provided.
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

A dam breach analysis and inundation map development was performed
for the site and the result was that there could potentially be two bridges
and a mobile home community that could be affected if a breach occurred
on the eastern side of the ash ponds. It was determined that a breach along
the western side would result in a discharge into the cooling lake, which
would have very little effect in the water level of the lake. (See Appendix
A, Doc 10: Lee Ash Pond Inundation Report).

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

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

H.F. Lee Steam Electric Plant 6-2
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION

7.1.1

Stability Analyses and Load Cases Analyzed

A stability analysis report for the ash pond dated February, 2011 by
MACTEC Engineering and Consulting, Inc. provides information on the
stability analysis results and is presented in Section 7.1.4 Factors of Safety
and Base Stresses. Steady state (normal) and seismic loading conditions
were analyzed. See Appendix A (Doc 06 - Stability and Seepage
Analysis) for the complete report.

No documentation was provided for the three inactive ponds.
Design Parameters and Dam Materials

A report for the ash pond was prepared by MACTEC Engineering and
Consulting, Inc. in 2011. The report includes documentation of the shear
strength design properties and dam materials for the ash pond
embankments, which is included in this report and is presented in the
following section; see Appendix A (Doc 06 - Stability and Seepage
Analysis.pdf) for the complete report.

Test results showing the strength parameters of the embankments are
presented below. The results present generally acceptable values for these
types of materials.

No documentation was provided for the three inactive ponds.

Table 4a
Soil Properties for Stability Analysis (Section AB-1)
Soil Description (USCS Moist Unit | Saturated Unit | Cohesion | Fiction Angle
Classification) Weight (pcf) | Weight (pcf) (psf) (degrees)
Sedimented Ash 100 105 0 30
Dike Fill: (SM) 120 125 0 32
Dike Fill: (CH) 120 125 10 36
Dike Fill: (SC) 120 125 10 37
Foundation Soil: Clay (CL) 120 125 0 35
Foundation Soil: Sand (SP) 120 120 0 31
Foundation Soil: Sand (SM) 120 120 0 36
H.F. Lee Steam Electric Plant 7-1
Progress Energy Carolinas Coal Combustion Residue Impoundment
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Figure 7.1.2a: Stability Analysis Section (AB-1)
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-l Sedimented Ash 100 105 0 30
: Dike Fill: (SC) 120 125 10 37
u Dike Fill: (CL-CH, CL) 120 125 10 37
E Dike Fill: (SC) 120 125 10 37
q Foundation Soil: Clay (CL) 120 125 0 35
ﬂ Foundation Soil: Sand (SP) 120 120 0 33
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Figure 7.1.2b: Stability Analysis Section (AB-2)

o Table 4c

n Soil Properties for Stability Analysis (Section AB-3)

m Soil Description (USCS Moist Unit | Saturated | Cohesion Fiction

Classification) Weight Unit Weight (psf) Angle

> (pcf) (pcf) (degrees)

E Sedimented Ash 100 105 0 30

U' Dike Fill: (CL) 120 125 10 37

ﬁ Foundation Soil: Clay (CL-CH) 120 125 0 35

q Foundation Soil: Clay (CL) 120 125 0 30

ﬁ Foundation Soil: Sand (SP) 120 120 0 33
H.F. Lee Steam Electric Plant 7-3
Progress Energy Carolinas Coal Combustion Residue Impoundment

Wayne County, North Carolina Dam Assessment Report




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

FINAL

Figure 7.1.2c: Stability Analysis Section (AB-3)

Table 4c

Soil Properties for Stability Analysis (1999 Section)

Soil Description (USCS Moist Unit | Saturated Cohesion Fiction
Classification) Weight Unit Weight (psf) Angle
(pcf) (pcf) (degrees)
Dike Fill 130 135 200 30
Coastal Plain Sediments 115 120 100 32
H.F. Lee Steam Electric Plant 7-4
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Figure 7.1.2d: Stability Analysis Section (1999 Section)
7.1.3  Uplift and/or Phreatic Surface Assumptions

Monitoring instrumentation devices have been installed to verify water
levels within the embankment. The assumed phreatic surfaces are shown
on the figures in section 7.1.2 above and the depiction seems appropriate
for these types of structures. A full summary of the phreatic surface
analysis can be found in Appendix A. (Doc 06 - Stability and Seepage
Analysis). The water level of the Active Ash Pond was stated to be 84.0°.
This elevation was not verified.

No documentation was provided for the three inactive ponds.
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7.1.4 Factors of Safety and Base Stresses

Table 7.1.4 — FACTORS OF SAFETY AGAINST SLOPE FAILURE

Factor of Safety
Static Seismic
Ash Pond — Section AB-1 1.49 1.23
Ash Pond — Section AB-1 1.34 1.13
Ash Pond — Section AB-2 1.80 1.45
Ash Pond — Section AB-2 1.52 1.29
Ash Pond — Section CB-3 1.68 1.39
Ash Pond — Section CB-3 1.53 1.29
Ash Pond — 1999 Section 2.15 1.77
Ash Pond — 1999 Section 1.70 1.49

Section AB-1’s factor of safety does not meet the minimum standard of
1.5, but in the report by MACTEC it states that this section was analyzed
for failure surfaces constrained within the dike. This failure surface is a
result of very shallow-depth circles and does not represent a potential for
deep seated failures that would lead to a breach of the dike (Appendix A:
Doc 06 — Stability and Seepage Analysis).

No documentation was provided for the three inactive ponds.

7.1.5 Liquefaction Potential

No liquefaction potential documentation was provided.

7.1.6  Critical Geological Conditions

The site is located in a transition from the Piedmont to Coastal Plain. It is
in a Seismic Zone 1 according to the Corp of Engineers with a design

earthquake of ah=0.025g.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Structural stability documentation is adequate based on MACTEC’s explanation of
the failure and our independent review of their analysis..; Due to the surficial nature
of the failures we would not recommend further buttressing of Section AB-1.

7.3 ASSESSMENT OF STRUCTURAL STABILITY

Overall, the structural stability of the dam appears to be Fair given the lack of
liquefaction analysis and the surficial failures under static load identified by the

MACTEC analysis.

H.F. Lee Steam Electric Plant
Progress Energy Carolinas
Wayne County, North Carolina

7-6

Coal Combustion Residue Impoundment

Dam Assessment Report



FINAL

8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATING PROCEDURES
Operational procedures are adequate.
8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES
The maintenance of the dam and project facilities was adequate.
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
Discussion of maintenance procedures

Based on the assessments of this report, operation procedures seemed to
be adequate.

Based on the assessments of this report, maintenance procedures appear to
be adequate.
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES
Surveillance procedures appear to be adequate.
Monthly Inspections:

Monthly inspections were provided by Progress Energy and can be found in
Appendix A: Doc 07 & 08

Annual Inspections:

Annual inspections were provided by Progress Energy and can be found in
Appendix A: Doc 04: 2010 Inspection Report

Five-Year Inspections:

Five-Year inspections reports were provided by Progress Energy and can be found
in Appendix A: Doc 05: Five-Year Inspection

9.2 INSTRUMENTATION MONITORING

Water level observation casings installed are adequate for monitoring the phreatic
surface. Hand auger bores to check for presence of water or wet soils at the toe of
the slope is also used.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program

Based on the data reviewed by Dewberry, including observations during
the site visit, the inspection program is adequate.

9.3.2 Adequacy of Instrumentation Monitoring Program

Based on the data reviewed by Dewberry, including observations during
the site visit, the inspection program is adequate.
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APPENDIX A

Document 1

Ash Handling System Overview
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System Purpose

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

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

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

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

System Flow Path

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

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

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

Ash Pond Summary
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DAM INFORMATION SUMMARY
H. F. Lee Steam Electric Plant
Ash Pond
Wayne County, North Carolina

1. Location
Located across Neuse River from plant
Latitude: N3.37915
Longitude: W78.0698°
NC Dam Number: Wayne-022

2. Size and Dimensions
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Length: 2 miles
Maximum Structural Height: 20 feet
Surface Area: 143 acres
Storage capacity: 1,980 acre feet
Size Classification: Medium
Hazard Classification: High

(Based on NC Dam Safety Inventory and Regulations)
Regulatory Design Storm Y% PMP*
US Slope: 2.0(H):1(V)
DS Slope: 2.0(H):1(V)
Crest Width: 12 feet
Crest Elevation: 90.0 feet
Normal Pool Elevation: 84.0 feet in 2010
Maximum Design Level: 88.0 feet
Instrumentation: None

*Probable Maximum Precipitation (PMP) is 41 inches over 24 hours. % PMP is 20.5”.
100-year storm is 8.5” over 24 hours.

3. Geology and Seismicity

Located in transition from Piedmont to Coastal Plain

Zone 1 seismic zone according to Corps of Engineers with

Design Earthquake: a, = 0.025 g

4. Design Information

Design plans prepared by CP&L. Subsurface exploration performed. Stability analyses
performed by CP&L in 1989 using soil properties measured from original explorations
Steady State Seepage with pool elev. at 88 feet: FS=1.77

Steepest slopes:

FS=1.34

Additional evaluation by LAW in 1999 concluded FS of 1.57 to 2.25 based on new field data.

Seepage analysis performed with indicated negligible amount. No internal drainage

provided.

Updated 1-25-11

3301 Atlantic Avenue, Raleigh, NC 27604



Information Summary Lee Plant
January 25, 2011 Ash Pond Dikes
Page 2 of 3

Outlet works consist of 15-inch diameter vertical reinforced concrete pipe (RCP) riser with
15-inch diameter RCP pipe under dike into secondary settling basin. A second 15-inch RCP
riser and outlet pipe provide release to the Neuse River. Neither of the outlet pipes have
seepage collars.

With pond at design level, outlet works can pass a storm of %2 PMP, but water level rises to
within 3 inches of crest. Progress Energy has made a decision to not raise the pond level
above its present elevation, which provides up to 5 feet of storage for the design flood.

5. Construction History

1978-1980: Construction started on September 1, 1978 and completed April, 1980.
Construction was done by Garrison Grading. Testing during construction was performed.

1984, 1994: Repairs to local sloughs on interior slopes.
2000: Intense rain and wind during Hurricane Floyd accompanied by record floods on Neuse
River caused significant interior slope slumping and distress along part of exterior slope.

Repairs were made in 2000, designed by LAW and constructed by Allen Grading.

2004: The riser in the main pond fell over in 2004 and was replaced with a new riser. No
impacts on the dam occurred.

2006-2007: Progress Energy completed work on providing additional ash storage capacity
within the existing ash pond area.

2009: Repairs made to local seepage area on secondary settling pond exterior dike. Major
clearing of brush and trees on exterior dike slopes.

2010: Additional rip rap added to area of local seepage on secondary settling pond exterior
dike, adjacent to 2009 area.

6. Inspection History

The dam is inspected on 5-year intervals. Since 2002, yearly site visits have been made for
limited visual observations.

William Wells: 1979
Ralph Fadum: 1984
LAW/MACTEC: 1989, 1994, 1999, 2000, 2002, 2003, 2004, 2005, 2006, 2007, 2008,
2009, 2010. Italics indicate 5-year inspections.
7. Current Issues

The 2010 annual inspection noted no significant issues were noted.

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

3301 Atlantic Avenue, Raleigh, NC 27604




Information Summary Lee Plant
January 25, 2011 Ash Pond Dikes
Page 3 0of 3

8. Overall Condition

The 2009 5-year inspection indicated the ash pond dikes were in satisfactory condition. The
2010 inspection found no significant change in condition of the ash pond dikes from the 2009
five-year inspection..
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Document 3

Lee 5-Mile Map
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Document 4

2010 Inspection Report
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4 MACTEC

engineering and constructing a better tomorrow

Drecember 3. 2010

Mir, Bl Forster

Progress Energy

T001 Binecrest Road

Kaleigh, Morth Carolina 27613

Suhject: REPORT OF 2610 LIMITED FIELD INSPECTION (2011
COOLING LAKE DIKE AND ASH FOND DIKES
LEE PLANT, WAYNE COUNTY, NORTH CAROQLINA
MACTEC PROJECT NO. £468-10-(0025 (07}
H. F. LEE COOLING LAKE DAM — STATE TD NO. WAYNE-009
H. F. LEE ACTIVE ASH FOND - STATE ID NO. WAYNE-022

Dear br. Farster:

On February 16, 20000 Mr. Scofl Auger and James Schill of MACTED Enginecring and
Comsulting, Tne. (MACTEC) visited the Lec Plant to perform o himited feld inspeetion of the Ash
Pond Dike and the Cooling Lake Dike. Me. Dennis Cole and Mr Bicks Miller served as the
primary cotacis and coordinated nspection aetivities during the visit. Representatives from the
Morth Caroling Department of Environment and Matural Resources, Division of Tuand Resources,
Dam Safety Progrant were on site o assess the dikes at the time of this inspection. Poor to the
inspection, we reviewed the 2009 S-vear Independent Consuliant Inspection Beport T confirm
chservations from previous inspections.

Effective January 1, 2000, regulatory oversight was wansferred from the Morth Carolina Utilities
Conumission { NCUCY 1o the North Careling Departiment of Environment and Matural Resources,
Division of Land Quality, Land Quality Secticn, Dam Safety Program (NCDENR Dam Sufety),
The dams and dikes covered by this tnspection report are included in the NCDENR Dam Safety
inventony as follows:

State Hazard Foienial

State 1T Mo State Dam Mame Dieserintion
WA WE-00D I1LF. Lee Mower Station Cooline Lake Daimn Hizh
WAYNE-22 H. F. Lec Active Ash Pond Hizh

The field inspection included a discussion of plant inspection and malnlcnance activities since the
last inspection visit, review of available records and a driving/walking reconnaissance tour of the
dikes. The weather conditions during the inspection were penerally clear and conl. Some slight
precipitation had occurred the day before. and the ground conditions were generally wet from
recent heavy ramfall. We observed that the Neuze River was at a fairly high stape, This lotter
repart  swmmarizes  the  observations  during  the  current  inspection  and  provides  our
recommendations for follow-up actions,  Photographs ol selected conditions and  uglated
Progress Energy comdilion assessment forms are also inctuded with this repent by attachment.

The last 3-yvear Independent Consuliant Inspection was performed by MACTEC in 2009 and the
next s scheduled for 2014,

MALCTEC Enginesring ond '::'_:;tnsl,llﬁngJ Ing.
FA0T Alorr Awens, 2ol &_Jh_ ST ASEDE e e SR 2AA NS m e Fos
ap i Pannse BT Fag QT SOSST o Tren :L:»g__r,-' G e A choe . eo

L T B T TRl A Y L IL R L B
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MACTEC Sk N ndnd- 10028 107)

The results for Follow-up site visits by MACTEREC ace included in this report as follows:

On August 20, 2000, Mr. ). Allan Tice of MACTEC performed a follow-up $ite visin o
check for seepage condilions associated with the arca of previous riprap stabilization
provided for the toe of the Cooling Pond dike.

On Octoher 1 N0, MACTEC pertormed a follw-up site visit © check seepage
conditions for the Ash Pond secondary settling hasin under dry site conditions,

On November [0, 2010, Mr. Scon Avger of MACTEC petformed a Follow-up site visirto
update plant response to recommendations identificd feom the annwal Inspection. The
results far this follew-up site visit are noted with the recommendations in this report.
Contact was made with Mr. Dennis Cole for discussion and review of status.

SUMMARY

Based on the field observations noted s repact, the Ash Pond Dike and Cooling Lake Thke
generally appear to be stable and in salisfactory condition. Far this inspection. we observed a
significant improvement in maintenance of vegetation growins on the dikes.

During 20049, riprap wus placed along the cuside e of slope for the secondary settling basin.

The recommendations thal regquire follow-up action from the curment inspection are sumsanized
as ol Lowes:

Recommended
Reference Implementation
No. 2010 Inspectivn Recommenduativns Schedule
AP Dwainagne chanmnels sopacent w the inlerior Chanmnels should  Bevigwed dring foallowe-ms
conlainment berms shouald Te maintained by be clearcd 5% visit on | LANKIO. Mo
remucrval of vegetalion and other obstewctions  Jreguemly as [l prerforeeed
1oy leaw, NECEEsAry W during 201000 Plant wall
mimlain Tow adress this ws a routine
MALNER IR ACTEvily,
AP2HO-2 Follow-up mspectisn should be proviged Engineerityg MACTED provided i

AP-200-3

CP-20H0-1

during drey conditpoms an 1w s 1w conlinn
the eatent ol any wdditional seepame alonyg the
vutsicle e af the secondany settling basin.
Fxtending the ciprap slope stahilizton wy
be worranted based an folluowe-up ins pection.

Comtinue W chech the L of The dike on the
risl side for beaver aciivities thut could
cozate ponding against e o,

MACTEC showbd provide o Follasw-up
angpeaction v civek the seepage fur the riprup

plan e B
completed
cluring 200110,
Ruevcommnwend
il e ALt
wilh dey wealher
im 201 1.

Druring drver
season of the
Seal in 20H0

Z'MACTEC

LI Arbmie Anen o Hibaph, sl S

Eolbaw-up inspeclion
110 10 Awhorizstion
[rovided b propare
engineering plan oy
cxtending riprup.

Reviewed during fodlow-up
wisit an 1AL Plamt
et that there 15 aciive
beirver actiy iy dmed s 1o
wcdelress as rouling
nearern ey dolivily.
MACTEC (AL Tiee)
privvided a Tollow-up



Frosress Fatersy Heport of Lianreed Pl fispeecsfon

flepember 3, 260100 fooi Plane Likey

Frage Taf 12 MALTED Lok M, A3dAE- Tep-(Ki25 (117
blanket an the toe ol the north dike during imspetion om S0 and
period with dricr conditons at the sile. the report s ineloded as

Annotcly 13,

CP-2110-2  The MAUTEC nspuction pepurl Joe Bipeap has koo Reviewed during follow-up
follow-up inspection on #2000 indicares cxtended g visitoen LI
thit riprap stabilization should be exlended. Ml nkE nance Clomfarsed thal additienal

aetivily, riprap i heen placed as

recommendad by Tioe.
RECORDS

The plant is continuing to perform routine deiving inspections of the ash pond and cocling
reservolr areas on d weekly basis, Plint envirormental personnel alsc check the ash piping and
discharge at the ash pond on o daily basis,

We conlinmed with plant pecsunmed that routine inspeetions are being perfenmed consisieng with
the Lec Plant Doam and Dike Inspectiom Proceduce, EXEY-LERC-00033, Revisieon 0, dawed
Septemnber, 2004 Plant epection repocts fromm November 20089 0 Febroary 20100 were
reviewed, No significant concerns for the condition of the dikes were noled rom review of these
reports.

Ash Pond Piesometers

In December 2007, MACTED installed sixpiczometers Por monitering groundswater lovel for (he
sl pond seeoadary contaimment o the g whene seepage and slope stability concems have been
wentified by inspecton. The water level reedings since nitul installution have been recorded by
the plant consistent with discussumn for the Coaling Lake.

The locations for the Ash Pond piczometers are shown on Exhibil & From the 20090 S-vear
inspection report (included in Appendix C) and further described as lollows:

v Picrometors Ko, PLoand P4 oare locited wlong the erest of the dike,
¢ Picrometers Moo 2 and P53 are locited on the exterior slope of the dike,
»  Picromcter No. P3 and PO ure located at the toe of the dike,

For this report, the most currenl dita is compared w the seleced previous readings for review in
Appendix C, Table Cl. We have also included a plov of ihe data with Table C1 to facilitawe
review and assessment of any apparent trends, The plowed daa indicates thae the plezometer
wiler levels were elevated around the fime of the inspection but have retirned 1o o more normal
level besed on review of readings abtained after the annual inspection.

Cooling Lake Pieromelers

[n December, 2002, cight piczomelers were instulled on the north side of the Coaling Lake ke
in the aeea where scepage and boals bad been observed (oo dike Shwion 1534, Plesometer
restdings are oblained by the plant on g guarterly basis in conjuncion with the docunenied
mspection. During the cummon nspection visit. plant pessonnel obtained readines for these
piczometers which appearcd 1o be elevated, W have also included piezoameter readings obtamed
by the plano on 560 10 and BF300 10 for this reporl.

ZMACTEC
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The locations For the Cooling Lake piezometers are shown on Exhibit 13 from the 2009 5-veor
inspection report (included in Appendix C) and {urther deseribed as follows;

Piczomwters No. PL, P2, P3 und P7 ate locaied along the crest of the dike.
Piczomelers No. P4 and P3 are located on the exterior slope ol the dike.
Piezometer No. PA s Tocated inothe rip rap near the toe of the dikae.
Fieaomueter Mo, PE s located ot the toe of the dike oear the rprap.

The plant maieains i record of the Cocling Lake presomister daty for comparison of the current
readings with the previous readings. For this seport, the most current Cooling Lake picsometer
duty 15 provided in Appendix C, Table C2. We have also included a plot of the data with Table
C2 o Tacifitale review and assessment of any apparent trends. From our review of the data, we
noticed a Irend toward shightly elevated water levels over the period of record for piezometer Po,
located in the rip map ot the toe of the dike. The trend line 15 included with the data plot for
piczometer P based on linear regression of the data, We also noticed that the water levels for
piezometers lcated onthe crest of the dike (PL P23, and F7) were elevated around the time of
the imspueetion and have sings returmed G more nonmal levels,

monitoring points are provided ta check for movement of the conerete discharge structure at the
Cocling Lake in conjunction with the 5-year dam satety inspections, The last readings were
recorded by MeKim and Creed in July, 2008, The Jdisclarge sirocture showed ne visible chanpe
fratn previous inspections,

ACTEVITIES SINCE 2008 INSPECTION

Remaoval of trees on the exterior stopes of the dikes wus performed in late 2008 and carly 2000
We ohserved sigmbicant improvement i maimlenance effons for controlling segelation, brash
and tree growth for the dikes. We reeommend that this maintenanee cutiimg of grass and brosh
should continue.

Additional gravel has been placed on the crest of the wsh pond dike along widh limited placement
tor the crest of coaling pond dike.,

N wedditional work appears to Rave been performed since the last inspection to seal cricks in the
asphaltic liner for the Cooling Lake, The cracks did not appear to have changed from proevieus
site inspections and repores. We have proviously detenmined thae the cracks did not present o
significant probalem 1y the overull dike stabahty.

As confirmed during the follow-un site visit on November [, 2010, plant personnel have

extended the viprap at the toe of the Cooling Pond dike consistant with recommendations
provided by MACTEC report in Appendix C.

ZMACTEC
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FIELD OBSERVATIONS
Ash Pond Dike

The crest, interior slopes and exterior slepes of the dike generally appear to be stable. We did not
ohserve muts or standing waler on the crest. As previously noted, the crest was recently stabilized
with crushed sone for the entire perimeter. Representative views ot conditions ohserved during
the inspection of the dike arc mcluded in Appendix A as follows:

¢ Phowgraphs 1, 2 and 3 are representateve for the south dile;

¢ Photograph 4 is cepresentative for the caq dike;

¢ Pholograph 5 (s represeniative for the nontl dike.

Ash material continues w be discharged withm the horseshoe-shaped interior contianment i,
We understand that the existing inlecior containment area s not consilered o be jueisdictional by
MNCDENE Dam Safety, During owr inspection, we observed thal the drainage channels adjacent
to the conlainment were partially blocked by vegelation and other obstructions. The channels
should be mmintained to assure free flowing conditions for drainage purposcs.

The plant has ent brush and trees trom the cxierior slope to the toe for the entire dike. The slope
surfuces are somewhat uneven but appeared o be sable. Standing woter was observed oo low
spot along the we on the south side of the posd. The standing water did non appear 1w be
dssociated with active seepige. This condition bas been observed previously and appeurs to be
associated with flooding from the adiacenl Mewse Bover. The poap material placed for
stabilization of the extenior slape on the sowth dike appeared W0 he in good condition.

The punsiche 1o ol the seeondacy settling basin was inspected by walking for the entire lengih.
The riprap materisl placed on the exterwr slope for seepage control was in poeod condition |
Scepage was observed emerging from the slope beyond the existing limits of the riprap tor the
secandary selllmg basin. The plaot requested dicection on swhether the riprap stabil Gation shoold
he extended to address the apparent seepage. Because of recent nonfall and wer site condinans,
we reoomimended o tollow-up visit to confirme the extent of any additional seepuge prior o
procesding with further remwedial work,  The current condition appears w be consistent with
previows observations of seepupe. Pholograph & provides a representative view of the cucrent
condition for the riprap material at the we of slope.

O October 10, 2010, MACTEC performid o {ollow-up site visit to check seepage conditions for
the Ash Pond sccondary settling hasin under dry site conditions. Bosed on this sile sisit.
MACTEC recommended cxtending the riprap provided Tor siabilization. Progress Energy has
authorized preparation of an engineering plan o cxtending the rgrap slope pratecticn.

Crenms Cole accompanied the inspection team and attempted to Iocate an arca of new seepage
reported for the extenor slope of the east dike. The seepage was apparently noticed by the crew
cutting brash and trees oa the slope, We were unable to locate any indication of seepuge during
the current inspection. We did observe evidense of beaver activity in the drainage channel
rutking alosg the toe of the cast dike. Mr, Cole indicated thaut efforts have been made to reroove
beavers from this area m the past.

The discharge riser appeared o be clear of and free Dowing, We bave previously reconnmended
puriclically inspecting the riser by hoat to canfirm condition of structure. The discharge into the

ZMACTEC
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secomdary conbuanment arca wis boiling consistent with provious mspections and the outlet
appeared to be free Mowing. The discharge pipe al the river appeared o he free flowing. High

waler wus ubserved for the fiver ol the time of the mspection.

discharge features are pravided by Photographs 7, § and 4.

Representative vicws of the

Fur the Axh Pond Dike, the status For addresstng previous recommendaiions dating from the last
(2009 S-year independent consultant inspection i as follows:

Ref M.
AP-2n- |

AP 2042

AP-2E9-R

AP 20HA-4

AD-200-5

Recommendations
Brushy vepelatiom and small irees o 1he
Tevwet parts of (he sfopus Whal were i cul by
the spring wevwing should be cul during the
200 mowing. Progress Energy hos
accomalished this work,
Contiol veyetabiun wrowth 10 Lhe riprag
blankel repair areas on 1be Tnlerior slopes
showl] comtane ana pepubar sehecdule,

The 1989 Dam Safety ispection reporl
et nded thay raksing the perimeter dike
or [evaaering the macsinum pond operaking
lewel wo Elevation 875 feat to safely
sceniialate the Uesien storm,

TE cpperating cumcdilioms arise suah that the
pond kevels need W be raised o the
neasimum devel ol 87,5 Feel, an least bour
puuee o bers should beinstalled on the somhb
dike W mwmitor chanpes in the phreatic
surbiee as the mod rises.,

Modity plezometer data sheets ro proside
inchigaation of waner level slevidion,

Couling Lake Dike

Eeconnmencled
Time for
[malementation
Corpleted
during 200

Rewuline
manienanee

Tor b poeev sl
Tost change in
operaling waler
lowuel.

T b B weged
lesr chanpe in
Gperdting witer
Lz v,

The water level observed on the staff gage was at Elevation 794,

Current Statis
Reviewed during tollow-up
wisab an BLFIIWYOL Pland
will comtinwe 1o meanitor
and provvide mainlenance
citing us needed.
Rewiewed during falloweup
¥isit on 111010, Plant
ke tels [or Py as negdaed
o gontral growth., Check
durine 2011 isnection,
"Fhe plam is currcmly
cperting the prnd belween
Llevation 83 und Elevalinon
RS Mo action currently
reapired,

Mo otion cuergntly
reqquired.

MMieznweter water leyvel
slevation is i uded o ihe
ol hed data sammiiey.

The downstream spillway channel wis mostly submerged at the time of inspection from high
water conditions in the Neuse River. We did not observe cracking or other conditions that would
mdicate concern foe the structore. Representilive vicws of the conditions abserved for the
spillwaey arca are provided by Photographs 10 a0d 11

The intake area appeared w be e good condition. We did oot observe anusial seithement or ather
conditions that might indicate a prablem with this structuee,

The asphaltic liner near the spillway appeared o be in satistactory condition and effective for
slope protection (Phowgraph 12,

ACTEC
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The crest of the dike generally appeared to be stable with minimal ruting. The exterior slopes
wire genenilly observed to be in good condition. Trees and brush have besn cut for the cxtenor
slope to the e of the dike. We observed o tree roat ball at the woe in vicinity of Reference
Statien 22-23 on the south dike, The root ball did not appear to be causing seepuge ar slope
stability problems.  Wo alse observed a smalier oot ball ar the woe near the drain gale at
Reference Station 15-12, This smaller rool ball also appearcd 10 not be a concern for the dike
stafrlity,  We do oot consider mandenance work s nequired for these root bails at this time,
[epreseniative views ol comditions abserved during the inspectiom of the Cooling Lake dike are
included w Appendix A as follows:

& Photographs 13 and 14 for the norh dike,

s Phaotographs 15 for the sowh dike.

We walked along the toe of the riprap blanket placed o conteol seepage on north dike in the
vicinity ol Reterence Station 31, Seepage flow was observed to be emerging from the riprap
approximately in line with piezomeler PA, The plant obtained piezometer water level readings
during the sile visit which werne reviewed und comparad with past readings. As previously noled,
wi have observer o tremd toward slightly elevated water levels for piezometer PG over the period
of record.

There was alwe some standing water oheeeved near the e of the nprop. The scepage Mow
appearad to be clear and did not appear to be caceying Fine material. There was no indication of
slope stabllity problems associated with the observed seepage. The plant requested puidance on
the need for placement of additional fpeap for stabilization.  1In Fellow-up o the curreat
inspeciion, we recommended inspection for the toe of the dike at a Hme when the site conditions
were penerally drice. We believe the existing riprap continues (o0 be effective in containing the
seepage and prowecting the 1o of the dike. A representitive view ot the riprap placed along the
loe of the dike is shown in Phowograph 13.

On August 30, 2000, Mr. 1. Allan Twe of MACTEC pertformed a follow-up site visin e check for
seepage condittons associated with the area of previows ripeap stabilization provided for the e of
the Cooling Pond dike, Mr, Tice provided a letter repoet on August 31, 2000, that swmimarised
the results ol the inspection and included reconmendations for extending the riprap provided for
stahilization purpases included in Appendis B, Progress Energy has catended the riprap as a
mainienance aclivity consisient with MACTEC recommendations,

The riptap provided for protection af the interior slope penerally uppearcd to be in satisfuciony
condition. We observed nprap that was missing or has shpped down slape o0 a limited muonber of
locations, ind extent of slope (noted on south dike between Refercnee Statiens |3 — 16). This
dovs not currently appear 1o be conttibuling (o slope dumasze but should continue to be checked
during routinge inspections,

We observed growth of small irees in the riprap that should be reinoved,
The two ubundoned dexin gates on the south dike were checked and appeared (o be in good
conditions consistent with past inspections. Standing wiler along the toe prevented inspection of

the outlet for the drain gate near Relerence Station 25-26. The abandoned drain zgaws are shown
in Fhotographs 17 and 18,

ZMACTEC
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The recirculation structure appeared to be in satisfactory condilion with no indication of
sipnificant movermnent or new cricks {(Photograph 1493,

For the Cooling Luake Dike, the status for addressing previous recommendatioss diting fram the

lask (20050 S-year inspection report is as lollows;

Ref M.

CLL-20004 1

CL-204k2

L I 1

CE-2Hm-4

£1.-200%-5

CL-2INE-R

Eecomimnendations
The seepage conlrsl hlanked at lie 1o of the nomilh
dike should he observed by the pland pecsone! foc
sagns af meresse inovolume, sppearance of beils or
acemnulitieon of sell fines.
Survey readings for the recirculation stroclure snd
soundings in the outlel channgl shoudd be obrained
s part uf the nest Independent Consulian
Irspection in 2014, or sooner 3 plam obseevations
stip@eal chaurses i cotlifiog.,
Cloantine abstaining wader levels In piecoaneers
imsLalled i e porth dike seepoee ares on
quurterly imbervals. Aadditional reading showld be
Takere |1 ehie dee e appears Lo increase in vodogme
and 11 the lake level rises fooopoeint that i heeins
Moswinp oever The spillweay. Blodily piesometer
data =heels o include elevations of e water [evel,
Wepglaewe wpowllin open cracks i e asphilis
cunenehe wave profcetion Blunket near the spillwuy
shiaubeh e spriveed. {apen oracks within the vaoge
ul nomnaad proed level Tucluatioms should be
vibseryed during resular inspoectioms 10 cheek for
eviderce ol erosion wmler twe liner.
wdiinterance cunting and sprayiog by contred rees
and vegelagive prowlh slensld e corlinwed.
Fallen trees und trees growing in e wsphaln liner
of 1he cxlenion shogre showdad b cue and removed
Rusisl Les thse towe oF tlae dike.
Prowide penmanent marking as reference stadian
lewr cise in identifying specilic fealures during
Iy P L.
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Time for
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4
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during annul
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Check with plam
cluring anewal
INSpeCtivy.

Check weith plant
during snnual
mspection.
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Current Status
Riprap exteneded
during 20010

By et
curreitly
reguired,

Ficsnmeler
walur level
clevitlim 15
e [Lchesel i e
b sl
SUITHHATY .

Lreninas Cole
reporiogd thit
w|WEYINY
pertirined
annwally.
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wink in
e 2000,
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CLOSING

MACTEC 1 pleased to continue assisting Progress Energy with inspeciions of the dams ot the
Lee Plant.

Please contact us if you have any questions about this report.

-‘1_1.“““'!“.

SA% DA g,

Sincerely, & ";;S‘:nq wriies Ri? e,

I .;u.,'f“ﬂm L 4:,,.1:_
MACTEC ENGINEERING AND CONSULTING, INC. 5 : S £ .Fii. b #:

= H B R 5
I, Adlan Tice, PLH. (Raviewer) Richard 5. Auger, P.E. (Responsible Enginecr)
Sentar Principal Engincer Fringipal Engineer
Registered, Nosth Carolina 6428 Kegistered, Morth Carding 81609
RSArsa
APPENDICES

APPHMNIIX A
*  {Al)Photograph Location Plan - Ash Ponl
# {A2) Photograph Location Plan — Cooling ke
*  Pholographs

APFENDILX B
o MACTEC Report dated August 31, 2010, prepared by [ Allan Tice, P.E., for the follow-
up inspection for the toe of the Cooling Lake dike on August 30, 20010,

APPENDX
o Table CI - Lee Ash Pond Sceondary Settling Basin Piezometer Data Summary
*  Table C2 — Cooling Lake Pieromener [ty Summary
* Reference Exhibit 6 showing the location of the Ash Pend piezometers
s Reference Exhibit 13 showing location of Cooling [ake piezometers

AMACTEC
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APPENDIX A

= (AL Photopraph Location Plan Ash Pond
= {A2) Pholograph Location Plan - Cooling Lake
+  Pholographs
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NOTES:

1. THE SYMBOL @-ﬂ' REPRESENTS THE AFPROX.
LOCATION AND ORIENTATION OF THE PHOTOGRAPH.

2. PHOTOGRAPHS TAKEN FEBRUARY 16, 2010.
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MACTEC EMGINEERING AN COMELA TIMNG 0F GECRGLA Il
3301 ATLANTIC AYEHUE RALE IG5 MORTH CARDLIMA

MEW ASH CONTAINMENT BERM

APPROX, LOCATION FOR
STAMDING WATER AT TCE

APPROX, LOCATION FOR
OBZERVED SEEFPAGE

PHOTOGRAPH LOCATION PLAN
H.F. LEE STEAM ELECTRIC PLANT
ASH POND DIKE

AFPPROX, LIMITS FOR

RIPRAP AT TOE
SECONDARY SETTLIMG
BASIMN DISCHARGE
STRUCTURE
DRAWN: R.R. DATE: NOVEMBER 2010
DFT CHECK: SCALE: M.T.S.

APPROVAL: JOB: 6468-10-0025(07)






Appendix A — Photographs
2010 Lee Limited (Annual) Field Inspection

1. Ash Pond Dike — View of crest for south dike looking toward west.
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2. Ash Pond Dike — View of crest for south dike looking toward east.

Richard S. Auger and Page 1 February 16, 2010 Photographs
James A. Schiff




Appendix A — Photographs
2010 Lee Limited (Annual) Field Inspection

3. Ash Pond Dike — View of crest and outside slope on south dike.
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4, Ash Pond Dike — View of crest for east dike.

Richard S. Auger and Page 2 February 16, 2010 Photographs
James A. Schiff




Appendix A — Photographs
2010 Lee Limited (Annual) Field Inspection

5. 5 Ash Pond Dike — View of crest for north dike.
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6. 6 Ash Pond Dike — View of riprap placed along toe of outside slope for secondary
settling basin.

Richard S. Auger and Page 3 February 16, 2010 Photographs
James A. Schiff




Appendix A — Photographs
2010 Lee Limited (Annual) Field Inspection

7. Ash Pond Dike — View of skimmer for ash pond discharge.
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8. Ash Pond Dike - View of secondary settlement basin and skimmer for discharge
riser. Turbulence is from ash pond discharge

Richard S. Auger and Page 4 February 16, 2010 Photographs
James A. Schiff




Appendix A — Photographs
2010 Lee Limited (Annual) Field Inspection

9. Ash Pond Dike — View of discharge from secondary settling basin at Neuse River.
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Richard S. Auger and Page 5 February 16, 2010 Photographs
James A. Schiff




Appendix A — Photographs
2010 Lee Limited (Annual) Field Inspection
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11. Cooling Lake Dike — View of energy dissipation blocks and downstream spillway
channel with high tailwater conditions.

Richard S. Auger and Page 6 February 16, 2010 Photographs
James A. Schiff




Pregress Litergy Heprort of Linvited Fieled fnspection

Dlveember 3, 3110 Lae Pl Dikes
Page 11 6f 12 MACTRC folr No, 6468-10-0025 167 )
APPENDIX B

+ MACTEC Report dated August 31, 2010, prepared by 1. Allan Tiee, PLE., for the follow-
up inspection for the 10e of the Cooling Lake dike on August 30, 2010,
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MACTEC

engineering and consfructing o batter tomaorrow

August 51, 2010

Frogress Energy Carolinas, Inc,
7001 Pine Forest Road
Ealeigh, NC 27613

Attention: hir. Bill Forster
SUBIECT: FIELD VISIT §-30-10
LEE PLANT
MACTEC JOB No, 6458-10-0025, Task 07

Digar bir. Forster;

On August 30, 2010, Mr. Al Tice of MACTEC visited the Lee Plant Cooling Lake at the request of
Mr. Ricky Miller, Plant Envirconmenta! Coordinator. Mr, Bill Forster and Mr, Dennis Cole were also
presett. The purpose of the visit was to observe conditions af the seepage area adjacent to the toe of the
dike on the north side of the lake.

The seepage area was noted in 1998 and a weighted filter consisting of geotextile fabric and stone was
placed on the area. Several expansions of the weighted filter have been placed subscquently. Clear
water typically continues to emerze from the edges of the weighted filter in pne or two spots. Plant
persennel tegularly observe the area for signs of changes. Approwimately tiee weeks ago, plant
personmel noticed an apparent presence of silt in the flow from one of the normal exit points of water.
A small accumulation of silt was also seen. MACTEC was asked to observe the conditions and
recommend appropriale actions.

The water exit point is at the outer edge of the previously placed weighted filter and is approximately
50 feet west of piezometer P-6. Water was emserging from the underside of the filler. Water was also
emerging from a small diameter boil located & few inches north of the filter edge. The boil had a slight
roiling appearapce and traces of silt or fine sand were observed in the flow. A small deltz of fine sand
was present at the boil. Photograph 1 shows the area. Photograph 2 showsthe boil. Probing of the boil
found an approximate 1-inch diameter npening 4 1o § inches deep. The exit flow was estimated at less
than 1galton per minunie,

At the other nermal water exit point, near the edge of the weighted filter and piezometer P-6, clear flow
was emerging in 2 diffuse pattern from undemeath the edpe of the filter. No indications of accumulated
silt or fine sand were noted.

The ohserved conditions were less severe than those seen at other boil areas observed prior to placing
the weighted filter over the area. The boil does represent a condition that should be addressed. A
recommended expansion of the weighted filter is show on the attached sketeh. The current conditions
do oot indicate & need for emergency rcsponse; however, the recommended expansion should be
implemented within the next six weeks.

MALTEC Engineering and Consulting, Inc
301 Atlantic Avenwe, Ralgigh, MC 27604 = Phone: 519 8760416 = Fax: 5158318136
License Wumber; MG Engingering F-0653  NC Gealogy C-247

whess, mactes com
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In the interim, we recommend the area be observed daily by the same plant person who can note if
changes are ocourzing, Observation on weekends 15 00t Decessary.

Please contact the writer if there are any questions.

Sincerely,

Senior Principal Engineer
Registered, North Carolina 6428

JaTfjat

Attachments
Ce: Ricky Miller, wiati






Photograph 2. Boal area {stick is in boil}
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APPENDIX C
o Table 1 - Lee Ash Pond Sccondary Settling Basin Piezomerer Diati Summary
o Tubic C2 - Coling Lake Piczometer Data Summary
v Reference Exhitit €& showing the loeation of the Ash Pond piezometers
o Reference Exhibit 13 showing location of Cooling Lake pierormeters
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1.0 SUMMARY

1.1 General

This report presents the results of an independent consultant inspection of the Cooling Pond Dike and
Ash Pond Dike at Progress Energy H. F. Lee Steam Electric Plant near Goldsboro, North Carolina.
The independent inspection is performed at five-year intervals as required by the North Carolina
Utilities Commission (NCUC) for facilities in North Carolina owned by Progress Energy and not
licensed by the Federal Energy Regulatory Commission (FERC). The inspection was performed in

accordance with U.S. Army Corps of Engineers guidelines®"™".

Previous independent inspections were made in 1979 by William L. Wells, in 1984 by Ralph E.
Fadum, and by Law Engineering and Environmental Services, Inc. (now known as MACTEC
Engineering and Consulting, Inc.) in 1989, 1994, 1999 and 2004®. The results of these inspections
were presented in written reports.  During the 1999 inspection, a historical volume was prepared
containing information about the site geology, engineering data, design, construction and operations
of the dikes and ponds. The historical volume @ serves as a background document for the present

inspection.

1.2 Purpose and Scope

The purpose of this dam safety inspection and report is to identify, within the limitations of surficial
field inspection and office review of available data, records and operating history, any actual or
potential deficiencies related to the maintenance, operation, or surveillance of the dikes and other
water control structures of the plant in order to protect the public's safety and property. The objective
is to recommend immediate action for public protection where necessary, further studies and analyses
where required, and acceptance of the present condition of the dam if justified by the engineering data

and inspections.

This report, prepared for Progress Energy, is concerned with a safety evaluation of the Cooling Pond

*  Numbers in parentheses refer to references listed in Section 5.0.

1
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Dike and the Ash Pond Dike for the H. F. Lee Steam Electric Plant. These water-retaining structures
were constructed in 1960 and 1978, respectively. The last 5-year independent consultant was in 2004
by MACTEC.

This investigation has been conducted in general conformity with the guidelines for Phase |
inspections outlined in the USACOE publication, “Recommended Guidelines for Safety Inspection of
Dams”®. It encompassed a review of the 2004 safety inspection report including a description of the
geologic and engineering data relative to site conditions, as well as the design, construction, and
operational features of the dikes and appurtenant structures. Maintenance history and plans for future
maintenance activities were reviewed in consultation with maintenance and operations personnel at
the H. F. Lee Plant.

Site visits were made on June 4, 2009 and July 7, 2009 for the purpose of inspecting features relating
to the safety and integrity of the dikes and appurtenant structures. These features included evidence
of leakage, erosion, seepage, slope instability, settlement, and conditions of protective vegetation.
Photographs were obtained to document the general condition of the dike and significant features
observed during the field inspection. A third site visit was made December 3, 2009 to observe

clearing of trees on the ash pond exterior slopes.

1.3 Conclusions

Based upon a review of the pertinent data in the manner described above, the following conclusions

were reached:

1. The Cooling Pond Dike, Ash Pond Dike and appurtenant structures are judged to have been

adequately designed and generally well constructed.

2. At the time of our inspection, no deficiencies were noted which constitute a concern for near-

future safety of the structures.

3. No significant deficiencies were found in the maintenance practices for these structures. A

review of the inspection reports indicates that inspections and maintenance were carried out



conscientiously.

4. Seepage noted in the 2004 Five-Year Independent Consultant Inspection Report has been
addressed satisfactorily. Dike slope improvements were made at an area of seepage observed

at the ash pond secondary stilling basin exterior dike.

5. Seepage at the toe of the cooling pond north dike is controlled by a drainage blanket underlain

by geotextile filter material. This area is monitored by plant personnel for signs of change.

6. Review of monitoring records indicates that the 1993 remediation work to minimize

deformation of the recirculation discharge structures has been effective.

7. Excessive vegetation continues to be observed in a few locations on the lower sections of
portions of the Cooling Pond Dike and the Ash Pond Dike. Clearing of excess brush and trees
on the lower portion of the Cooling Pond Dike and theAsh Pond Dikes was completed during

the time frame of this report.

8. Open cracks were observed in the asphaltic concrete wave protection blanket adjacent to the

spillway entrance at the cooling pond.
9. Damage to the lower part of the asphaltic concrete slope protection layer at two locations on
the Cooling Pond Dike from trees uprooted during Hurricanes Dennis and Floyd has not

progressed or caused a danger to the dike.

10. Repairs to the damage caused by Hurricane Floyd in 1999 on the interior and exterior slopes of

the Ash Pond Dikes are in good condition.

1.4 Recommendations

Based on the field inspection and review of available data, the recommendations listed below are

made. The recommended remedial activities/repairs generally fall under the category of normal
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maintenance and are not considered emergency actions.




1.4.1 Cooling Pond

1. The seepage control blanket area at the toe of the north dike should be observed by plant
personnel weekly for signs of increase in volume, appearance of boils or accumulation of soil

fines.

2. Survey readings for the recirculation discharge structure and channel soundings should be
obtained again as part of the next Independent Consultant Inspection in 2014, or sooner if

plant observations suggest changes in conditions.

3. Continue obtaining water levels in piezometers installed in the north dike seepage area on
quarterly intervals. Additional readings should be taken if the seepage appears to increase in
volume and if the lake level rises to a point that it begins flowing over the spillway. Modify

piezometer data sheets to include elevations of the water level.

4. Vegetative growth in open cracks in the asphaltic concrete wave protection blanket near the
spillway should be sprayed. Open cracks within the range of normal pond level fluctuations

should be observed during regular inspections to check for evidence of erosion under the liner.

5. Maintenance cutting and spraying to control trees and vegetative growth should be continued.
Fallen trees and trees growing in the asphalt liner of the exterior slope should be cut and
removed at least to the toe of the dike. Progress Energy completed this work in late December,
2009, and MACTEC has been requested to review for suitability in early 2010.

6. Provide permanent markings of dike reference stations on the interior slope liner or by signs

for ease in identifying specific features during inspections.

1.4.2 AshPond

1. Brushy vegetation and small trees on the lower parts of the slopes that were not cut by the
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spring mowing should be cut. Progress Energy has accomplished this work as discussed in




Section 4.3.3.

2. Mowing to control vegetation growth in the riprap blanket repair areas on the interior slopes

should continue on a regular schedule.

3. The 1989 Dam Safety inspection report recommended that the perimeter dike be raised or the
maximum pond operating level be adjusted downward to elevation 87.5 feet to safely
accommodate the design storm. Progress Energy has adopted elevation 87.5 feet as the
maximum operating level, and has typically operated the pond at elevations of about 83 to 85

feet in response to the 1989 recommendations.

4. If operating conditions arise such that the pond level needs to be raised to the maximum level
of elevation 87.5 feet, at least four piezometers should be installed on the south dike to monitor
changes in the phreatic surface as the pond level rises. When the pond operating level is
raised, water level readings should be obtained weekly for the first month after the raise,
monthly for the next three months and quarterly for the next year. Readings should be

furnished to Progress Energy engineers for review.

5. Modify piezometer data sheets to include elevations of the water level.
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2.0 DIKE DESCRIPTIONS

Brief descriptions of the Cooling Pond Dike and Ash Pond Dike are presented in this section.
Further details about the design and construction of the structures are contained in the Historical

Volume®,

2.1 Location

The H. F. Lee Steam Electric Plant and the cooling pond are located on a peninsula formed by a large
U-shaped bend (Quaker Neck) in the Neuse River in Wayne County, about 4.5 miles west of
Goldshoro, North Carolina. The ash pond is located on the north side of the bend, across the river
from the cooling pond. Access to the plant is by means of State Road 1007 and Carolina Power &
Light's road connecting thereto. Exhibit 1 shows the location of the plant, cooling pond and ash pond
on the Northwest Goldsboro and Southwest Goldsboro USGS 7-1/2 minute quadrangle maps. The

latitudes and longitudes of the cooling pond and ash pond are as follows:

Cooling Pond N 35° 22’ 28”, W 78° 4’ 30”
Ash Pond N 35°22* 587, W 78°4’ 24"

2.2 Cooling Pond Dike

Ebasco Services, Inc. designed the Cooling Pond Dike and appurtenant structures in 1960. Subsurface
explorations were conducted by Eustis Engineering Company of Metairie, Louisiana under the
supervision of Ebasco. Construction of the pond was done under the direction and supervision of
Ebasco Services, Inc. The construction was completed in 1961 and the pond was first filled in
December 1961. Exhibit 2 is a general plan of the cooling pond. Sections and details of the dike and

appurtenant structures are shown on Exhibit 3.

The total length of the outer dike is 4.6 miles and the volume of water stored at the design normal

water level, elevation 80.0 feet mean sea level (msl), is 3,808 acre-feet with a corresponding surface
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area of 545 acres. The maximum and minimum depths of the pond are 15 feet and 4 feet,

respectively. The dike crest has a 10-foot width at elevation 83.0 feet msl.

The pond contains internal diversion and skimmer dikes to increase circulation of cooling water and
aid in temperature control. The length of the diversion dike is 1.6 miles and that of the skimmer dike
is 0.17 miles. These dikes have 3(H):1(V) side slopes and asphaltic concrete protection on both sides.
An earthen dike that impounds the coal storage runoff for release into the cooling pond is located on
the western side of the cooling pond north of the discharge structure. These dikes are not of concern

with respect to the safety of the Cooling Pond Dike.

The perimeter dike is constructed of compacted sand with an interior slope facing of compacted clay
topped by an asphaltic concrete wave protection blanket. Design slopes are 3(H):1(V) on both

interior and exterior slopes.

In 1986, broken or damaged sections of the asphaltic concrete wave protection blanket were repaired
by placing a blanket of rip-rap underlain by a filter fabric on the interior slope from the toe to
approximate elevation 80 feet msl. Repairs continued between 1990 and 1992, ultimately creating a
wave protection zone of fabric and rip-rap along the entire length of the perimeter, diversion and

skimmer dikes.

Water is pumped from the Neuse River into the cooling pond by two pumps located at the reservoir
make-up structure. A recirculation system constructed in 1973 takes water directly from the pond to
the river intake distribution structure, so that the pond operates as a closed-cycle circulating water

system with a normal pond level typically maintained between elevations 78.5 and 79.9 feet msl.

The original construction included a gated concrete spillway and two discharge structures discharging
to the Neuse River. The two discharge structures are now sealed to prevent leakage from the pond
into the river, which would violate Progress Energy's NPDES permit. The gated spillway is
operational but has only been used during severe flood events since construction of the recirculation

system in 1973.

Two recirculating water discharge structures are located at the west end of the cooling pond. Cooling
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water pumped from the plant discharges into the cooling pond from these structures. The two
structures are concrete boxes, side by side, with each structure approximately 17 feet across the face,
14 feet high and extending 21 feet into the bank of the cooling pond. The structures were constructed
of cast-in-place reinforced concrete. A 66-inch diameter reinforced concrete pipe penetrates the rear

wall of each structure.

In 1993, CP&L personnel noticed tension cracks and subsidence of soil behind the two recirculating
water discharge structures. Subsequent inspection by divers revealed a large void beneath the
structures. Repairs to the structures included installing inclined columns with screw-jacks for
temporary support of the structures, placing a rip-rap berm in the pond to cross in front of the
structures, and pumping concrete into voids beneath and along the sides of the structures. A

monitoring program was also setup to check for future movements.

The cooling pond is operated as recirculating closed system. Hydrologic evaluations conducted as
part of the 1989 dam safety inspection concluded that the pond has sufficient freeboard to retain the

design storm without overtopping the dikes, although only minimal freeboard would be available.

2.3 Ash Pond Dike

The Ash Pond Dike was designed by Carolina Power & Light (CP&L), which also provided
supervision of construction. Earthwork construction was provided by Garrison Grading Company.
Subsurface investigation and soil testing during construction were provided by Law Engineering
Testing Company. Construction began on September 1, 1978 and was completed in April 1980.

Exhibit 4 is a general plan of the ash pond. Typical sections are shown on Exhibit 5.

The total length of the dike is 2.0 miles. The water level of the pond is constantly maintained by a
metal skimmer type spillway that discharges into a small secondary settling basin. A second skimmer
spillway discharges from the settling pond into the Neuse River. The dike was designed for an
ultimate operating level of elevation 88.0 feet msl which provides storage of 1980 acre-feet. The dike

crest is 12 feet wide at elevation 90.0 feet msl. Design side slopes are 2(H):1(V).

At the design operating level, 88 feet msl, the design storm (1/2 PMP) would come within three
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inches of overtopping the perimeter dike and would overtop the slightly lower separating dike
between the pond and the secondary settling basin. As discussed in the 2004 inspection report®, it
was recommended that Progress Energy consider raising the perimeter dike 0.5 feet or lowering the
operating level to 87.5 feet msl to allow safe accommodation of the design storm. Progress Energy

has adopted the lower maximum operating level of elevation 87.5 feet.

2.4 Size Classification

2.4.1 Cooling Pond Dike

The Corps of Engineers (Reference 1) uses both height of dike and storage capacity in their size
classification system. Based on the maximum dike height of 17 feet as determined from information
on Exhibit 2, and a storage capacity at the top of dike of 5446 acre-feet, the cooling pond dike
classifies as an intermediate size dike (based on storage capacity). The comparable size classification

under the North Carolina Dam Safety Guidelines would be “medium”.

2.4.2 Ash Pond Dike

The ash pond dike has a maximum height of 20 feet and a storage capacity at the top of dike of about
2020 acre-feet as determined from information on Exhibit 4. The storage capacity places the dike in
the intermediate size classification in the Corps of Engineers' system. The comparable size

classification under the North Carolina Dam Safety Guidelines® would be “medium”.

2.5 Hazard Classification

2.5.1 Cooling Pond Dike

The Corps of Engineers (Reference 1) considers potential for loss of life and damage to downstream
features in evaluating hazard potential of a dam. In the event of a dike failure, water would flow

directly into the Neuse River and its flood plain or the discharge channel leading to the river.

There are a few residential structures across the river, south of the pond, along S.R. 1008.
These structures appear to be above elevation 75 feet. In the event of a dike failure during a time of

normal river flow, there is adequate storage in the river flood plain below elevation 75 feet to
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accommodate all the cooling pond water. The flood wave could cause temporary flooding over S.R.
1008 at the bridge across the Neuse River about 3/4 mile below the junction of the discharge canal

and the dike. The potential for loss of life appears minimal.

If a dike failure were to occur at a time when the Neuse River was flooding, the additional water
would not be noticeable. Past work (Reference 3) has found that even a 10 year frequency flood
would be at elevation ranging from 73.8 feet to 78.2 feet around the dike. The effects of a dike failure

are not likely to have any greater impact than potential natural events.

Because of the negligible potential for loss of life but because some damage to downstream features
could occur, MACTEC considers a "significant" hazard classification appropriate for the Cooling
Pond Dike under the Corps of Engineers referenced document®. The comparable hazard
classification under the North Carolina Dam Safety Guidelines® is interpreted as “Class B,

intermediate” prior to consideration of potential for environmental damage.

2.5.2 Ash Pond Dike

A failure of the ash pond dike would also release water directly into the Neuse River and the adjacent
flood plain. The entire contents of the ash pond can be stored in the flood plain below elevation 75.0
feet. There are no residences in the area of likely inundation. Based on the limited potential for
damage, MACTEC considers a hazard classification of "low" appropriate under the Corps of
Engineers' guidelines. The comparable hazard classification under the North Carolina Dam Safety
Guidelines® is interpreted as “Class A, low” prior to consideration of potential for environmental

damage.

10
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3.0 ACTIVITIES SINCE 2004 INSPECTION

3.1 Maintenance Activities

Tree and brush removal along exterior slopes of the Cooling Pond Dike has been performed at
periodic intervals during the past 5 years. Plant growth protruding through the exterior asphaltic-
concrete protection liner has been sprayed or cut. Vegetation control has not been fully effective as

discussed in Section 4.2.3.

The drainage blanket at the seepage area at the toe of the north dike of the cooling pond was
expanded in 2004 to cover more wet areas, and the surrounding vegetation was cut back to allow
better observation of the area by plant personnel during regular inspections.

Routine removal of brush and small trees along portions of the interior and exterior slopes of the

Ash Pond Dike has been performed since the 2004 inspection. The lower sections of the Ash Pond

Dike exterior slopes need additional vegetation removal as discussed in Section 4.3.3.

3.2 Engineering Studies and Inspections

Engineering evaluations and inspections have been performed or initiated since the 2004 inspection

as described below.

3.2.1  Ash Pond Secondary Settling Pond Dike Review and Repairs

Wet surface conditions observed at the base of the eastern dike of the secondary settling pond during
past inspections were evaluated as part of the 2008 inspection activities. Geotechnical borings were
performed and piezometers were installed. Exhibit 6 shows locations of the borings and piezometers.

Information on the piezometer readings is discussed in Section 4.4.

The geotechnical studies concluded the dike was safe against a significant stability failure, but that the

softened surface soils in the toe area should be stabilized. Progress Energy implemented slope

11
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improvements in April, 2009. Vegetation was cleared by hand methods to approximately five feet
outside the dike toe and up to about the midpoint of the slope. Geotextile fabric and rip rap were

placed by hand methods. Exhibit 7 describes the improvements.

3.2.2  Site Visits

MACTEC conducted limited field inspections of the Cooling Pond Dike and Ash Pond Dike in 2005,
2006, 2007, and 2008. Reports (References 5, 6, 7 and 8) summarizing the observations and

providing recommendations were furnished to Progress Energy.

12



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

4.0 FIELD INSPECTION OBSERVATIONS

4.1 Method of Inspection

Initial visual inspection of the dikes, and appurtenant structures, was made on June 4, 2009, by Mr. Al
Tice and Mr. James Schiff of MACTEC Engineering and Consulting, Inc. Mr. Dennis Cole, who is in
charge of dam inspections and maintenance at the Lee Plant, was also interviewed during the site visit
and accompanied MACTEC on portions of the site walkover. The dike crest and side slopes were
inspected on foot and from a slowly moving vehicle. A visual inspection of the river banks and
discharge canal banks was made from a boat accompanied by Mr. David Daughtry of Progress

Energy.

A second site visit was made by Mr. Tice on July 7, 2009 to complete observations of the Ash Pond
Dike. Following the commencement of vegetation clearing on the Ash Pond Dike in December,
2009, Mr. Tice made a final site visit to check on the approach to clearing. The clearing was

satisfactory.

Photographs to show conditions existing at the time of the site visits are included in Appendix C. The
locations and orientation of the photographs are shown on Photograph Location Maps 1 and 2,
inserted in a pocket in front of the photographs as Appendix B. In general, a comparison of the

present photographs with comparable 2004 photographs showed no significant changes.

The inspection discussions presented in the following sections are based on the field visits.

4.2 Cooling Pond Dike

The cooling pond level at the time of the June 4, 2009 inspection visit was at elevation 79.3 feet
msl. The river level was lower than normal. In this report, station references used are taken from
inspection reference stations designated by Progress Energy and shown on their inspection
reference maps. These stations do not correspond to original plan station references that have been
used in previous reports. The reference stations are not well marked on the dike; we recommend

that permanent markings be established by paint or signs for ease of identifying inspection

13
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notations.

4.2.1 Crest

The crest of the dike has a gravel surface and is in good condition. Photographs 1 through 4 show the
typical appearance. No significant rutting or settling was seen.

4.2.2 Interior Slopes

The interior slope has a protective blanket of asphalt from below the pond level to the dike crest. For
most of the pond geotextile and rip-rap have been placed on the asphalt to combat wave-induced
erosion. The riprap is in good condition (Photographs 2, 5 and 6). The riprap has slid down the

asphalt in a few places (Photograph 7); no actions are needed, observe for further slippage.

No indications of slope slumping, slides or excessive erosion were seen on the interior slopes of the
dike. The asphalt blanket above the riprap has joints with some form of filling or caulking on a
regular spacing. These joint fill materials are deteriorating. No action is needed at this time; however,
repairs may become necessary within the next five years. Loss of the joint filler material could allow
wave action to cause local undermining of the asphalt liner. Continued observation and repairs as

needed is recommended.

A small portion of the interior slope, near the spillway, does not have the rip-rap. The asphalt from
the spillway to approximately the start of the rip-rap has some open cracks that appear to extend
through the asphalt (Photograph 8). The 2004 report recommended providing repairs to seal cracks in
the asphalt liner on the interior slope near the spillway entrance. The asphalt liner is more vulnerable
to degradation from weathering effects and wave action if the cracks are not repaired. Some repair

work was accomplished in 2004 and 2005. No further repair work has been completed.

The observed cracks above the water level do not pose a significant stability issue; in many spots the
natural ground beyond the exterior slope is above the pond level. Continued rises and falls of the
pond could create local loss of ground below the asphalt liner and lead to local potholes in the liner.

Observation for such conditions and repair as they are found is a reasonable future course of action.

Many of the observed cracks in the asphalt liner or deteriorated joint filling have grass or weed

14
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growth (Photograph 8). As part of the regular maintenance program, the vegetation should be sprayed

to prevent roots from causing disruption of the liner.

4.2.3  Exterior Slopes

The exterior slopes are in satisfactory visual condition. Photographs 1, 9 and 10 illustrate the typical

conditions.

The slopes on the north side of the lake are well vegetated with grass. The grass is well maintained
to a reasonable distance beyond the toe. No indications of slumping or seepage emerging from the
slope face were seen. At approximately station 31, where the drainage blanket has been placed, no
signs of boils were seen. A very slight outflow (12 to % gallons per minute) of clear water was
seen emerging from the edge or the blanket about 15 feet west of Piezometer 6; this area is
typically a point of slight seepage. The vegetation has been cut back to allow clear views for
inspection (Photograph 11). Standing water was observed to cover more area than usual. The area
is topographically low and the cut vegetation may be contributing to some of the standing water by

inhibiting outflow along the relatively flat drainage swales.

The two pipes leading under the dike from the sealed discharge structures were inspected and
appeared to be in satisfactory condition. There was no indication of seepage or leakage observed at
the discharge ends (Photographs 12 and 13).

The toe area along the dike (except for the drainage blanket area) is dry. Some standing water was
observed near station 27, a typical condition due to the relatively flat topography. Most of the area
beyond the dike toe on the south side was dry. It is not unusual to see standing water in low spots in
this section. Normally this water is 40 to 50 feet beyond the dike toe. No signs of boils or seepage

related to the dike were seen.

Vegetation has crept up the asphalt exterior slope liner to a point that it needs maintenance. Some
small trees growing in joints were seen (Photographs 10 and 14). Vines and other brush are starting to
encroach into joints as well. Removal of vegetation from the liner and to a distance of five feet
beyond the toe is recommended; however there are some large trees growing just beyond the toe of
the dike whose removal could damage the liner. Such trees could be left in place. Subsequent to the

field visits, Progress Energy reported that vegetation removal was completed in late December, 2009.

15
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4.2.4 River Banks

The general condition of the river banks and the rip rap areas were observed from a boat during the
June 4 site visit. Photographs 15 and 16 show typical conditions. The river level at the time of our
observation was lower than normal. No significant losses of riprap or significant bank failures
were observed. The river bank area adjacent to the north part of the dike does not have riprap. A
small amount of seepage was observed in this area, near the end of the riprap. This condition was
also noted in the 1999 and 2004 5-year inspections, and the conditions seen in 2009 appeared

similar.

The river bank areas without rip rap show occasional presence of low height vertical banks and some
oozing of seepage but no signs of major slumping. The Cooling Pond Dike is more than 200 feet
from the river banks. Local slumps at the river bank would not raise concern for the dike stability.
The original riprap placement was done because progression of erosion was noted in inspections

shortly after the dikes were completed. The riprap has controlled progression of the erosion.

4.2.5 Structures

The concrete spillway entrance, bottom slab, outflow chute and energy dissipation blocks appeared to
be in good condition (Photographs 17 and 18). There is a very minor amount of leakage under the
seals of the concrete gates; no repairs are necessary. Some vegetative growth is present in bottom
slab joints that should be removed (Photograph 17). The spillway exit walls are concrete that
transition to steel sheet piling for the last 100+ feet. The concrete portions are in good visual
condition. There are a few vertical cracks and widened vertical joints. There is a small amount of
seepage through the lower part of some of the joints, but no apparent loss of ground behind the
walls. No action appears necessary. The amount of seepage observed during the current inspection

visit was less than in the past.

The steel sheet piles show corrosion consistent with their age. Even if the sheet piles experience

failure, the remainder of the spillway would not likely be impacted.

Vegetation along both sides of the spillway was cut several years ago. The cut vegetation has been
left on the slopes as directed by the Corp of Engineers. Removal of the cut vegetation is not allowed

due to environmental restrictions. A sand bar with vegetation was observed near the junction of the
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spillway outfall and the Neuse River (Photograph 19). Discussions with Progress Energy personnel
indicate that the sand bar has been present for some time. Removal of the sand bar would be difficult
to permit, and the flow patterns in the river would likely recreate a sand bar. Because the spillway is
not activated except in a flood condition when the river level would be above the sand bar, flows
should not be affected significantly by the sand bar. Removal of the vegetation should be done so

future flooding of the Neuse River may reduce or remove the sand bar by erosion.

The recirculating water discharge structure consists of two concrete boxes (Photograph 20). Severe
undermining of the structures and erosion in the intake channel occurred in 1993. Repairs were
made as described in Reference 4, and movements of the intake boxes and profile of the channel in
front of the boxes have been monitored since. The concrete and steel of the discharge structures
appears to be in good condition. No change in the appearance of the structures has been noticed
during annual site visits since the 2004 inspection in terms of displacement. The southern structure
is slightly higher than the northern structure, but this condition has been noted in prior inspections.
There were no signs of further void or tension crack development in the soils around the structure.

The monitoring will be discussed in section 4.4.

4.3 Ash Pond Dike

At the time of the field inspection, the ash pond had water in about 1/3 of the original area; the
remainder was filled with sedimented ash. The water level was at about elevation 81 feet, about 7
feet below the design maximum elevation. Since the 2004 inspection, Progress Energy has been
placing ash in the western end of the ash pond which had not had ash placed in it for at least 15
years. The placement is designed to create a horseshoe-shaped low-height dike area with the ash
discharged at the west end of the horseshoe and allowed to flow out the east (open) end of the

horseshoe. The concept is to promote more ash sedimentation in old, unused portion of the pond.

The field inspection was performed by driving around the entire dike and performing walking
inspections at selected locations. The crest, interior slopes and exterior slopes of the dam generally

appeared to be stable.

4.3.1 Crest
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The crest of the dike is in satisfactory condition with no areas of concern noted. Photographs 21
through 24 are overviews of the dike showing the crest. The roadway along the crest is mostly gravel
with a moderate grass cover between traveled paths. No significant deformations or ruts were

observed.

4.3.2 Interior Slopes

The interior slopes are in good condition (Photographs 22, 25 and 26). Areas repaired in 2000 are
performing well (Photographs 25 and 26). Vegetation has covered much of the riprap and rock
blankets. This vegetation should be controlled by annual spraying to prevent large root
development that can disrupt the blankets. In the areas with impounded water, there is a good
growth of reeds and cattails at the water edge that serves to reduce wave impacts. No significant

erosion areas were noted.

There is a separator dike between the ash pond and the secondary settling pond. The slopes of the

separator dike are in fair condition (Photograph 23). Excess vegetation on the slopes should be cut.

4.3.3  Exterior Slopes

Photographs 24 and 27 through 30 show typical views of the exterior slopes of the dike. The slopes
on the southern dike have some locations where small scarps are present near the crest. These
appear old, and they have been seen in past inspections. No signs of recent movement were seen.
The areas repaired in 1996 and 2000 show no visual signs of further movement. The toe of the
dike along the south side is dry, with no apparent seepage. Near the western end of the south dike,
an area of ponded water was observed in a topographic low area that begins about 100 feet outside
the dike toe. Water in this area appears to be from rainfall and from river over-bank flooding. The

observed conditions pose not concern for dike stability.

The eastern and northern parts of the dike have a generally flatter slope than other sections.
Vegetation on the slopes had been cut with a mower shortly before this site visit. In areas where
the dike height was too great for the mower to reach the lower sections of the slope, vegetation was

not cut.

Subsequent to the field inspections, Progress Energy contracted with a tree cutting firm to remove
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brush and trees on the exterior slope around the entire ash pond. The work was observed in
progress by Mr. Tice on December 3, 2009 and, with very minor local concerns, was proceeding
satisfactorily. Discussions were held with Progress Energy personnel and the tree cutter to address
the minor concerns. Photograph 31 shows a portion of the north dike where clearing had been

completed.

During past inspections, the exterior slope of the secondary settling basin dike on the east side has
been noted to have soft and wet soils with occasional slight ooze of seepage. The area affected
gradually enlarged both laterally and upslope. There has been little seepage flow and no signs of boils
or soil particle movement. Due to the proximity of the area to a creek and the Neuse River, the area
beyond the dike toe is also marshy. As discussed in section 3.2.1 improvements to the worst of the
slope areas were made in spring, 2009. The improvements included clearing, placing geotextile fabric

and placing riprap. The improvements were in good condition (Photograph 32).

Additional toe and slope wet areas were noted to extend from the north end of the improvements to
the north end of the secondary settling pond dike with the worst spot associated with a fallen tree
(Photograph 33). These areas should be observed for signs of increasing seepage or local surface

movement. If such are noted, the improvement concept should be extended over this area.

An existing creek runs parallel to the dike toe along the north dike (Photograph 34). The creek is 20
to 50 feet beyond the dike toe. Beavers live along the creek and build dams that block creek flow
(Photograph 35). The blockages generally do not impound water against the dike. Progress Energy
continues to remove the dams and is working on a plan to remove the beavers. A walk along the
north and east dike toe did not find evidence for any seepage out of the ash pond dike. Local water
0oze spots were seen along the creek bank on both sides of the creek. These spots are interpreted as
groundwater or bank storage release, not as seepage from the ash pond. Continued maintenance to

remove beaver dams is necessary, as Progress Energy is doing.

4.3.4 Outlet Structures

The vertical riser in the ash pond fell over in 2004 and was repaired. The skimmer structure on top
of the riser appears to have a slight vertical tilt; otherwise, the skimmer structure is in good

condition (Photograph 36).
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Water leaving the pond vertical riser flows through a horizontal pipe into the secondary settling
basin. The discharge of the flow creates a “burping” effect at times due to unbalanced hydraulic
head and air becoming trapped in the discharge stream. This condition does not appear to affect

the operation of the structures, and the conditions have been noted in the past.

The secondary settling pond skimmer is in good condition. Outflow from the secondary settling
basin exits at the Neuse River through a concrete pipe with riprap as an energy dissipation method.
The outlet was flowing nearly full at the time of the inspection, and no indications of water flowing
underneath the pipe were seen. The riprap in the outlet channel was visible due to the lower river

level. The riprap appeared in good condition (Photograph 37).

4.4 Monitoring Program

Until September, 2009, the plant personnel conducted visual observations of the Cooling Pond Dikes
and Ash Pond Dikes weekly during a preventive maintenance ride around the dike. Inspections were
made quarterly using a check list. Review of these forms found them to be satisfactory. Progress
Energy implemented a new procedure for dam and dike inspections in September, 2009 (Exhibit 9).
The new procedure establishes a monthly schedule for inspection of the Cooling Pond Dikes and the
Ash Pond Dikes. Checklists are furnished in the new procedure for guiding the inspection. Training
of inspectors is also required. Information at the plant from the first inspections conducted under the

new procedure was reviewed during the December 3, 2009 site visit and found satisfactory.
Originally, there was no safety or performance instrumentation in the dikes. As discussed earlier,
piezometers have been added at selected areas on both ponds, and survey monitoring points have been

established on the Cooling Pond recirculation discharge structure.

4.4.1 Cooling Pond Dike

Soundings of the cooling pond bottom in front of the structures and elevations on monitoring points
on the structures were taken in May 1993, October 1993, July 1994, July, 1999 and June, 2004 by

Smith & Smith Surveyors. Based on the evaluation of the results of the monitoring during the 1994
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inspection, annual monitoring was discontinued. Soundings in front of the structures and elevations
on most of the monitoring points were taken for the 2009 inspection by McKim and Creed in July,
2009.

Exhibit 10 shows the 2009 bottom sounding readings. The results of the 2009 bottom soundings were
reviewed with respect to past readings. Exhibit 11 compares present sounding results to readings
reported in October, 1993, soon after the rip rap was placed. Present readings are typically a foot or
two above previous readings. Problems with turbulence and irregularities in the rip rap shapes make
point to point comparisons questionable. MACTEC interprets the present readings as showing no

significant loss of rip rap. Soundings should be planned as part of the next 5-year inspection.

Exhibit 12 shows the 2009 survey elevations of the monitoring points on the discharge structure
compared to the 2004 readings. Two of the monitoring points were not surveyed in 2009 due to their
markings being obscured by wear. The 2009 readings indicate settlements of about 1 inch or less with
about the same change at all but one of the monitoring points compared. The visual observations do
not suggest movements of the magnitude calculated. It is possible use of a different surveyor or even
changes in the reference point benchmark could account for the differences. Progress Energy may
desire to have the points re-surveyed earlier than the normal 5-year interval to check changes against
the 2009 readings.

In December, 2002, eight piezometers were installed on the north side of the Cooling Pond Dike in
the area where seepage and boils had been observed. Piezometer locations are shown on Exhibit
13, and information on the piezometers is contained in Exhibit 14. Piezometers readings have been
are obtained by the plant on a generally quarterly basis. Exhibit 15 shows the results of the

readings.

Based on review of the readings, elevations of water in the in the piezometers on the crest of the
dike fluctuate much more than elevations in piezometers on the slope or at the toe. Fluctuations on
the order of 7 feet have been recorded. Because the cooling pond level fluctuation is about 1 to 2
feet, the large fluctuation in the crest piezometers may be related to variations in the Neuse River
water levels. Readings in the crest piezometers in September, 2009 were near the historical low

elevation, and the river level was low. In contrast, readings in the crest piezometers in December,
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2009, after a period of heavy rains in November and December, were at the historical high,
suggesting a close association of piezometer levels with changes in river levels. Even at the
highest elevations recorded, the water level indicated at the crest is below the base of the dike fill,
indicating the seepage at the toe drainage blanket is not a result of seepage through the dike. Water
elevations in piezometers at the toe of the dike are five to 10 feet below the drainage blanket.
Piezometer #8 is located outside the main seepage area and typically reflects presence or absence

of standing water in the topographic low areas near the toe of the dike.

4.4.2 Ash Pond Dike

A previously discussed, MACTEC installed piezometers in December, 2007 for monitoring
groundwater levels in the ash pond secondary containment dike in the area where seepage along the
exterior slope toe and beyond had been identified by inspections. Exhibit 6 shows the locations
and installation information for the piezometers. Exhibit 16 shows water level readings made by
Progress Energy personnel since the installation. Water levels in the dike slope and toe have
shown very little fluctuation. Water levels in the piezometers at the dike crest are near or below the
base of the dike, and have shown fluctuations of about 2 feet around a typical value of 23 feet
depth at Piezometer 1 and about 1 foot around a typical value of 15.5 feet depth at Piezometer 4.
Water levels in the toe area are within a foot of the original ground surface at the north end and
about three feet below the original ground surface at the south end. MACTEC recommends water
level readings continue on a quarterly schedule. Water levels are currently being reported by the
plant as depths below the top of the piezometer. Elevations for the tops of the piezometer casings
as estimated by MACTEC from installation information are included in Exhibit 6. Reporting

sheets should provide depth and elevation readings.

Progress Energy is currently operating the ash pond with the riser elevation at approximately 83 feet
msl. Past plans to raise the level of the riser have not been implemented. If the riser is to be raised in
the future, MACTEC recommends four piezometers be installed along the south dike for monitoring
the phreatic surface in the dike as the pond water level is raised. The piezometers should be installed
beginning about 100 feet west of the separator dike and then at about 200-foot intervals to the west.
Flush-mounted covers can be used to avoid interference with traffic and maintenance activities.

When the pond operating level is raised, water level readings should be obtained weekly for the first
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EXHIBITS

1.

10.

11.

12.

13.

14.

15.

16.

Site location map (taken from USGS 7-1/2 minute quadrangle maps).
Cooling Pond, General Plan — Ebasco Drawing G-164890.

Cooling Pond Dam, Sections and Details — Ebasco Drawing G-164891.
Ash Pond Area Plan — CP&L Drawing RCD-372.

Ash Disposal Area — Sections & Details — CP&L Drawing RCD-373.

Plan and Sections for Piezometers at Secondary Settling Pond Dike — MACTEC Drawing
No. C1, December, 2007.

Field Observations, Repairs of Lee Ash Pond Dike Slope, MACTEC letter dated April 27,
20009.

As-built Drawing of Ash Pond Dike Flood Damage Repairs — Law Engineering Drawing No.
5 dated January 5, 2001.

Lee Plant Dam and Dike Inspection Procedure, Progress Energy Procedure EVC-LEEC-
00033, Rev. 0, September, 2009.

Results of Bottom Sounding Survey at Recirculating Discharge Structure — McKim and
Creed, July, 2009.

Comparison of Soundings at Recirculating Discharge Structure.
Comparison of Elevations at Recirculating Discharge Structure.

Plan of Piezometer Installation, Cooling Pond North Dike, Lee Plant - MACTEC Drawing
No. 1, June, 2003.

Summary of Piezometer Installations, Cooling Pond North Dike..
Summary of Piezometer Readings, Cooling Pond North Dike.

Summary of Piezometer Readings, Ash Pond Secondary Settling Pond
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MACTEC

engineering and constructing a better tomorrow
April 27, 2009

Mr. Bill Forster

Progress Energy

7001 Pinecrest Road

Raleigh, North Carolina 27613

Subject: FIELD OBSERVATIONS
REFPAIRS OF LEE ASH POND DIKE SLOPE
MACTEC PROJECT NO. 646E-09-2297

Dear Mr. Forster:

Ag autherized by Progress Energy Work Authorization 2720-167, MACTEC Engineering and
Consulting, inc. (MACTEC) has observed the repair work at the extenor slope of the secondary
settling basin of the Lee Ash Pond. This Jetter summarizes cur observations.

REPAIR PLAN

The repair intent was to provide a surficial layer of rip rap placed over geotextile in an area that
hes seepage. The seepage was noticed during dam inspections as early as 1997. Seepage has
very gradually become more extensive and greater in volume, but flowing seeps are rarc. Mo loss
of sail at presence of boils hes been noted. Due to the general increase in seepage extent and

volume, the repair measores were instituted to provide protection against lecal surface slides or
loss of ground,

The arza for the rip rap was planned as the lawer third of the dike slope and five feet outside the
toe of the slope covering a length of about 360 feet. The general plan included the following:
»  Clearing vegetation in the repeir area.
s Placing a Mirafi geotextile {Type 116-N) on the cleared area with minimum 12-
inch overlap and sccuring (o the slope using pins.
o Placing a layer of NC DOT Class B rip rap about 12 inches thick on the
geotextile vsing methods that minimize potential for damage to the rip rap.

MACTEC OBSEEVATIONS

Progress Energy contracted with TransAsh for the repairs. A two-man crew from TransAsh led
by Mr. Cecil Wilson performed the work beginning April 6, 2009 and ending April 17, 2009.
MACTEC participated in a conference call on April 6, 2009 with TransAsh and Pragress Energy
to review the planned work. [n this call, it was agreed thal two exisling trees near the base of the
giope having diameters of about 18 inches could be left in place. Also, removal of root systems
of trees remeved should be aveided. The trees should be cut flush with the ground.  Where
necessary, soil or gravel could be placed around cut tree stumps so they would not create
potential puncture hazards for the geatextile.

MACTEC visited the zite on the dates shown below. The purposes of the visits and associated
observations are stated,

EXHIBIT 7
MACTEC Enginegring and Cansulting, Inc.

3301 Aclontic Avenae = E-::|:—:'gh_ MC 2704 ¢ Phones: 219 8700405 ¢ Tax, 19831 2134
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e April O, 2009 - Site visit by Al Tice and Mark Blackley iMACTEC senior technician) to
check status of chearing and 10 orient Mr, Blackley as to phservation needs. de. Tice [eft
aiter the orentation, Clearing done was not satistactony {Photograph 1) Additions
recotmiendations for clearing were given o My Walson, Me. Blackley remained on site
and ohserved continued cleaning work, reporting hat W was achieving desired resubts.

o Apnl B4 2009 — Blackley observed clearing completion and accepted slope for
placemient of geatestile, Geotextite was placed with minimuam of 12 inches overlap and
staked using long pins, Geotextile placement was satisfactory, The antount of geotextile
obtained was not sufficicnt @ tolly cover the repair wea,  Additional geotextile was
ardered by Transdsh,

o April 15, 2009 — Blackley arrived to observe placement of op rap, Rip rap delivery was
delaved due to problems with the order, and no rip rap was placesl.

o Apnl 16, 2009 - Blackley obhserved placement of rip rap. Work wias salisfactory and wis
compleled up o the avea where additional pemextile was e be placed. The additional
geolextile was expected woartve April 17,

o April 17, 2009 - Tiee visited to observe compleied work,  Ceotexstile had not arived a
time of vizit, but Tranzash was expeocting it hetween | oand ¢ M. Completed work
phserved was generally satisfuctory with exception of local spots where sbiiicnal rip rap
was needed Dbecause the oniginal pacement did oot fally cover the  peotextile
(Phowngraphs 2-3). Tice also nodiced an area adiacent to the planned eastern end of the
rip rap whers more geotextile and vip vap needed to be placed. The area was macked o
the feld and consisted of gboul g 5-fool castward exiensinn at the top of the area,
lapering Lo the planned cdpe at the base of the area. The crest of the dike was observed to
have excess rip rap, and some rulling was observed (Pholograph 5)0 Alsoe, exeass vip rap
was placed an the interior slope and upper portion of the exterior slope. The obscrvations
were discussed with bMr Wilson who had alveady noted the arcas veeding muore 1ip rap,
and planned to use the ¢xeess vip rap on the interior slope to fill in the spats,

M. Tiee Jeft the site prior to amival of the needed geotextile, Mr, Wilson called My, Tice
at f:45 PM Lo repart that the pestextile had arived and he had completed the wock.

«  April 20, 2009 - Tice visited the site te meet with [Dennis Cole of ke Lee Plamt and by
Farster fiwr a fmal mspeetion. The final placement of rip rap had been completed
satisfactorily, The recommended area for additional rvip rap bad also been completed
satisfucterily. Muost of the local arse necding additional rip eap had been filled, bl there
were still a fow spots needing moere rip rap (Photograph 6. Mr. Cole stated these could
ke handled by plant stuff by hand placernent using exeess vip rap that bad been lefl on the
waderior slope above the repair area, The crest of the slope had been smombed sume, but
Progress Energy noted a need for more work which could hg hamdted by plant personnel,

Based on owr observations and the comimiiment from Me Cole 1o cover the oy arens where
additional cip rap s needed, MACTUEC considers the repars have been comtpleted satisfactorily.

+MACTEC
VGL Al e feetee e za S0 TSR EXHIBIT ?_
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MACTEC is pleased 1o provide these comments. Please contact us if there are any questions,

Sincerely
MACTEC Engineerimg and Consulting, Ine.

Senior Prineipal Engineer
Registered, North Caroling 6428

Attachmeni — Photographs
1ATHat

ce: Hicky Miller, Lee Plant Cnyironmental Coordinator

MACTEC

JNAL elars o A, Balnph b T

EXHIBIT ¥
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Attachment - Photographs
Lee Dike Slope Rip Rap Addition

I. Tnitial slope cleanng 4-9-09 — Not accepted; additional clearing done by TransAsh prior
to geotextile instailation and reviewed by MACTEC.

2. Fwnat area for geotexiile and riprap placement 4-17-08. Note satisfactory eleating.

EXHIBIT 7
Phowgraphs by Al Tice Page | Photo Date: As Shown on Photo 4 of6



Atterhment - Photographs
Lee Dike Slope Rip Rap Addition

3. Areas within completed rip rap blanket where additional rp rap is needed 4-17-09,

4. Owerview of completed blanket 4- 17-09.

EXHIBIT 7

Phutegraphs by Al Tice Page 2 Photo Dawe; As Shown on Photo 50f 6



Attachment - Photographs
Lee Drike Stope Rip Rap Addiilen

6. Overview 4-20-09. Note a few remaining spots that need more rp rap.

EXHIBIT 7

Photographs by Al Tice Page 3 Photo [Dale: As Shown on Phioto 6 of 8
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AUTHORIZED COPY

Chocumiant Ltk

Lee Plant Dam and Dike Inspection Procedure

Procustanl numbsr

EVC-LEEC-00033

pepiise 1 Leg Fogsil Plant - Carolinas

Hepwsrds.  ENVironmantzl, dam inspettioh

Legang: zational Applicabili

OF5  Oparations Crganizational Applicability

ENG  Enginesring OPS | ENG | WMT | TRN | ENV | FIN | ICT | ADM
WMT  Wore Management X A X X

TAN  Training

ENY  Envirormantal

M  Fingnezal

ICT  Cosmbestion Turkzing
ACN  Administrabve

1.0 PURPOSE

11 The purpose of this program is o implement a dam and dike inspection procedure that
effectively ideniifies any signs of potential problems that may require a repair or special
attention. This procedure is also intended to comply with the reguirements specified in
corporate document - Mon-Hydroelectric Facility Dam and Dike Inspection Program
Manual.

2.0 TERMS AND DEFINITIONS

21 Breach —An opening or a breakthrough of a dam sometimes caused by rapid erosion of 5
section of earth embankment by water.

2.2 Dam - An artificial barrier constructed to impound or divert water or liquefied material.
2.3 Dam Emergency Notification — A document that identifies potential emergency conditions at
a dam or dike and specifies preplanned actions to be followed to minimize impacts to the

environment.

2.4  Dike/leves — Any artificial barrier that will divert or restrain the flow of a stream or other
body of water for the purpose of protecting an area fram flooding by flow walers.

25 Distress — A condition of severe stress, strain, or deterioralion indicating possible or
potential failure.

26  Embankment — Fill material placed with sioping sides and usually with a length greater than
its height. An “embankment” is a part of a dam.

[ sve-LeEC-om033 | Fav. & 208/09) [ Paga 1ol |
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2.7

2.8

249

210

3.0

3.1

3.2

AUTHORIZED COPY
Freeboard — The vertical dimension between the crest of the dam at its lowest peint and the
resernvoir watsr surface.

Riprap — & layer of large stones, broken rock, or precast blocks placed in random fashion
on the upstream slope of an embankment dam.

Sespage — The slow oozing of a fluid through a permeable material. A small amount of
seepage will normally ocour in any dam or ambankment that retains water. The raie will
depend on the relative permeability of the material in and under the structure, the depth of
water behind the struciure, and the length of the path the water must travel through or
under the structure.

Spillwayhweir — A passage to conduct excess water or other liquid safely through, over, or
around a dam or othar artificial barrier that impounds the liquid.

RESPONSIBILITIES

Dam safety issues at Lee Plant fall under the regulatory Jurisdiction of the North Carclina
Utilities Commission (NCUCY. This procedure specifias how the Lee Planl completes and
documents dam and dike inspections. In the event of an ash pond release, all employees
shal! reference EMG-LEEC-00001 Lee Plant Ash Pond Dam Emergency Notification.

Plant Manager

The plant manager is the person responsible for impiementing the dam and dike inspection
procedure. Implementation includes ensuring that inspections are completed on the
specified frequency and that appropriate funding is available to correct any identifled
problems or deficiencies.

Plant Environmental Coordinator

The plant environmental coordinator has the primary responsibility of updating the dam and
dike inspection procedure. The procedure shall be updated every two years or in the event
that inspection procedures andfor practices need to be added and/or modified.

The plant environmental coordinator will assist in ensuring that the dam and dike
inspections are completed by the specified freguency. The plant environmental coordinator
will review the inspection reporis and file in the appropriate file paint location of 13580C.

The plant environmental. coordinator will assist in ensuring that inspection
recommendations and deficiencies are addressed in & timely manner. The plant
environmental coordinator will contact the Dam and Dike Program Manager — Field
Engineering of conditions found during inspection {including censtruction on or in close
proximity to dams) and if inspection results indicate any significant problem(s).

The plant environmeantal coordinator will assist in scheduling annual inspection training.
The inspection training will be conducied by a third party contractor after the third party
contractor conducts the annual dam and dike inspection.
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Fuel Handling Personngal

The plant fuei handling personne! are responsible for conducting the dam and dike
inspections. The plant fuel handling persannel shalf receive annual inspection training.

The plant fuel handling personnel wili use and fill out FRM-LEEC-00091 Les Flant Active
Ash Pond WMonthly Inspection Form, ERM-LEEC-00092 Lee Plant Inactive Ash Pand
Monthly Inspection Form, and FRM-LEEC 00033 Lee Plant Cooling Pond Wonthly
Inspection Form while conducting the dam and dike inspections. The plant fuel handling
personnel will give the ¢ompleted inspection forms to the fuel handling Supervisor for
review and the Supervisor will then give the forms to the plant environmental coordinator
for review and filing. If the inspection indicates issues and or problems with the dam and/or
dikes, the plant fuel handling Supervisor will generate a wark order to address the problem
when appropriate.

PRECAUTIONS AND LIMITATIONS

The tonthly Dam and Dike Competent inspector shouid have annual training. The training
i5 {o be provided by the technical consultant that is performing the annual inspection. The
training 18 to octur during the annual inspection filed data gathering, and will be scheduled
through the facility environmental coerdinator and the technical consultant. The plant
manager is responsible for assuring that designated personnel ars available for the
training.

In the event the designated persannei is not able to atiend the training, a special training
session will be provided in which the facility environmental coordinator will provide the
fraining to the individual. This is for special circumstances only, and should not be a
normal training situation.

Train the Trainer - Monthly Dam and Dike Inspection Inspector

The Envirenmental Coordinater will be trained as a train the trainer at each facility as part of
the ongeing ORC contact hours of traiming required by to be an NPDES facility
representative.  The training shall be coordinated between the ORC coordinator and
technical consultant that are performing the annual inspection to provide the training and
rescurces needed to be considered competent to be able fo train the designated plant
employees on how to perform the menthly dam and dike inspections.

The pragram manager will attend the training to audit the course, and determing if
additional information is required to satisfy the individual aspects of the inspection pregram.

PREREQUISITES

Annual dam and dike inspeciion fraining provided by a third party contractor. (Lee Dam
Inspection Training Materiats)
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MATERIAL AND SPECIAL EQUIPMENT
NONE
PRCCEDURE

Active Ash Pond

The overall structurel integrity of the Active Ash Pond shall be inspected on a monthly
basis. The Active Ash Pond was built in 1980, The total length of the dike is 2 miles and
the volume of wakter or ash stored at the waier elevation of 81.0 ft., is 1000 acre-feat with a
surface area of 143 acres. The water level in the pond is maintained by a metal skimmer
type spillway that discharges inte a small secondary setlling basin. A second skimmer
spillway discharges from the seftling pond into the Neuse River. The dike crest is 12 ft
wide at elevation n 90.0ft. msl.

In 2005, an interior berm was installed to increase the storage capacity. This berm is not
considered to be a dike. The original pond's exterior dike is still the primary ash
impoundment.

The Active Ash Pond shall be inspected on a monthly basis and if possible the inspection
shall take place during periods of dry weather. The desirable inspection condition i5 at least
two days without rainfall so the ground is dry.

Use and complete FRM-LEEC-00091 Lee Plant Active Ash Pond Monthly Inspection Farm
while conducting the monthly inspection.

Return completed inspection famn to the plant fuel handling Supervisor and the
environmental coordinator and discuss any noked issues or areas of concern.

Based on discussion with the plant environmental coordinator, the fuel handling Supervisor
will submit work orders 1o address issues OF CONCEINs as appropriate.

Inactive Ash Pond

The overall structural integrity of the Inactive Ash Pond shall be inspected on @ monthly
basis. For the purposes of this procedure all inactive Ash Ponds will be referred fo as
Inactive Ash Pond and will encompass all prior used ponds. The Inaciive Ash Peonds
between 1953 and 1980 and are comprised of three different ponds. Al ponds were builk
close to one ancther and two share connecting dikes. All inactive Ash Ponds now have
trees that were either planied or free growing. These Inactive Ash Ponds have no water
addad cther than rain water and the aytlet structures have been closad.

The Inactive Ash Pond shall be inspected an a monthly basis and if possible the ingpaction
shall take place during periods of dry weather. The desirable inspection condition is at least
two days without rainfall 50 the ground is dry.
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Use and complete FRM-L EEC-00082 Lee Plant Inactive Ash Pond Monthiy Inspection
Form while conducting the monthly inspection.

Return completed inspection form to the fual handling Supervisor and plant environmental
coordinator and discuss any noted issues or areas of concern.

Based on discussion with the plant environmental coordinator, the fue! handing Supervisar
wil submit work crders to address issues or concerns as appropriate.

Cogling Pond

The Cooling Pond construction was completed in 1961 and was first filled in December
1961. The total length of the culer dike is 4.6 miles and the volume of water stored at the
design normal water elevation (80.0 ft. mean sea level) is 3,808 acre ft. with a
comespending surface area of 545 acres. The maximum and minimum depths of the pond
are 15 f. and 4 ft. respectively. The Cooling Pond is located on a peninsula formed by 2
farge U-shaped bend (Quaker Neck) in the Neuse River in Wayne County 4.5 miles west of
Goldshoro, North Carolina.  The Pond contains internal diversion dikes {o increase
circulation and aid in temperature control. These dikes are not of concern with respect to
the safety of the Cooling Pond dikes. The perimeter dike is constructed of compacted sand
with an interior slope facing of compacted clay topped by an asphaltic concrete wave
blanket. In 1986 broken and damaged asphaitic concrete wave profection blankets were
repaired by placing a filter fabric and rip-rap on the interior slope from the toe to
approximately elevation 80 ft. msl. Repairs have been made to the entire length of the
perimeter dike. Water is pumped from the Neuse River into the Cooling Pond by twe
pumps located at the resetvoir make-up structure.  The eriginal construction included a
gated concrete spillway and two discharge steuctures discharging to the Neuse River. The
two discharge structures are now sealed to prevent leakage from the pond and the gated
spillway is operational but is only used during severe flood events.

The Cooling Pond shall be inspected on a tonthly basis and if possible the inspection
shall take place during pericds of dry weather. The desirable inspection conditicn is at feast
two days without rainfall so the ground is dry. On an annual basis the Cooling Pond Dikes
shall be inspected by placing a boat in the Neuse River. Then by either going upstream or
downstream the condition of the Caoling Pond dikes shall be inspected. Use and complate
FEM-LEEC-00093 Lee Plant Cooling Pond Manthly Inspection Form for this inspection and
clearly note this is an annual inspection.

Use and complete FRM-LEEC-00083 Lee Plant Cooling Pond Monthly Inspection Form
while conducting the manthly inspection.

Return completed inspection form to the fuel handling Supervisor and the to the plant
environmental ¢coordinator and discuss any noted issuas or areas for concern.

Based on discussion with the plant environmental coordinator, the fuel handling Supervisor
submits work arders to address issues or concerns as appropriate.
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8.0 RETURNTO NORMAL

NOMNE |

9.0 DOCUMENTATION
NONE

10.0 REFERENCES

10.4 EMG-LEEC-00001 Lee Plani Ash Fond Dam Emergency Motification

10,2  Non-Hydroelectric Dam and Dike Inspection Program fdanual

10.3 Lee Dam Inspeclion Training hMalerials

11.0 ATTACHMENTS/FCGRMS

11,1 FRM-LEEC-00091 Lee Plant Active Ash Pond Monthly Inspection Form

112 FRM-LEEC-00092 Lee Plant Inactive Ash Pond Monthly Inspection Form

11,3 FRM-LEEC-00093 Lee Plant Cooling Fond Monthly Inspection Form
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Lee Plant Active Ash Pand Monthly Inspection Form

File Point: 13580-C

Datz inspected {Manth/Day/ear): Inspected by

ConditionsMWWeather around time of Inspection {If possible, perform inspection during dry weather):

Was previous monthly report reviewed?

Active Ash Pond:

Parameter to be Condition Location of Corrective Comments -
Inspected Problem Action Taken Any early
No Issues {i.e., wark order | warnlng slgns?
Issues | Exist submitted)

Vegetation Growth,
including trees

Overall condition of pand
(overflow likely)

Erosion cantrol of
exterior slopes

Erosion contrgl of
interior banks/slopes
{wave-induced beaching
erosion or fram animal
Burrows)

Seepage control of
embankment/slopes

Any beaver dams
blocking fiows at toes
drains

Fipe from primary basin
to secondary basin
operating correctly

FPond Spillway (blocked
or plugged)

Commenis

Emyrarcddys Bl UTAMA, g repeckan; BYG-LEEC 003 F AW LEE CHMxFr
Appliesio: Lir Fosed Honi  Casinos R 4 Ry
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Lee Flant Inactive Ash Pond Monthlﬁ.r Ingpection Farm

File No. 13580-C

Date inspected (MonthiDay/Year):

inspected by:

ConditionsiWaather around time of Inspection {If possible, perform inspection durng dry weather):

Was previous monthly report reviewed?

Inactive Ash Pond:

Parameter te be
Inspectad

Condition

T Location of

Problem

Mo
IssuEs

Issues
Exist

Carrective
Action Taken
(i.e., wark order
submitted)

Comments -
Any early
warning signs?

Yegetation Growth,
including irees

Overall condition of
ermbankment/slopes

Erosion control of
exterior slopes

Eresion control of
interior banks/siopes
{wave-induced
beaching erosion or
from animal burrows)

Erosion control below
outlet pipe in io
discharge canal

Cutlet discharge pipe
to canal {corroded)

Seepage cantrol of
embankment/slopes
{in particular along
base of north dike)

Ensure the ald pond
spillways are blackad
and not discharging

Dike Cap (cracks)

Comments:

Mryaids,  CrlOMEE T darm EpeCior; t\"C-LEG{lmﬁ:]

Appls o Las Foss | Fand - s nas
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Lee Plant Cooling Pond Manthly Inspection Form

File Point: 13580-C

Date inspected (Month/DayYear): Inspacted by:

ConditionsMWeather around time of Inspection {If possible, perform inspection during dry weather):

Vifas previous monthly report reviewed?

Coollng Pond:

Parameter to be Condition Location of Corractive Comments -
Inspected Problem Action Taken Any early
No Issues {i.e., work order | warning signs?
Issues | Exist submitted)
Vegetation Grawth,

including trees

Cwerall condition of
pond (overflow likely)

Erasion contral of
exteriar slopes

"Erosien control of
interior banks/slopes
{wave-induced
beaching ercesion or
fram animal burmows)

"Seepage control of T
embankment/slopes

Any beaver dams
bBlacking flows at toes
drains or ather areas

Discharge structures
io ensure no ieakage

FPond Spilhway
iblocked or plugged)
Comments;
mﬁ ::ﬁmiﬁmc:;ﬁm N E;:..:_’r:::'éﬂ-?;m
el 1
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STATION
E325/5725
E325/5740-5745
E325/5750
E325/5765
E325/5775
E325/5790-5800
E300/5725
E300/5740-5745
E300/5750
E300/5765
E300/5775
E300/5790-3300
E275/5725
E275/5740-5745
E275/5750
E275/5755
E275/577%
E275/5790-5800
E250/5725
E250/5740-5745
E250/5750
E250/5765
£250/5775
£250,/5790-5800
£225/58725
£225/5740-5745
£225/5750
E225/$765
E225/5775
E225/5790-5800

{1} From soundings in October, 1993 about 5 months after riprap placed.

EXHIBIT 11
COMPARISION OF BOTTOM SOUNDINGS AT RECIRCULATION DISCHARGE STRUCTURE

Initial Elevation, ft. {1}

75.2
726
70.0
71.0
71.0
734
750
712
70.8
70.0
0.0
7.8
Fa.4
708
69.0
69.4
B%.0
73.2
72.8
608
59.3
710
b9.2
713
Fe.0
71.0
F0.0
68.4
$9.8
710

{2} From soundings in July, 2009,

Current Elevatian, ft. (2}

77.45
73.84
F1.43
F0.85
7091
7194
77.50
73.04
7209
¥0.80
¥0.32
¥0.91
76.01
7340
73.23
7
74.04
71.33
70 48
71.56
7057
71.38
11.36
¥0.91
76.94
70.8S
F0.45
70.34
0A7
71.33

Difference
+2.26
+1.24
+1.43
-015
-0.08
-1.46
+2.50
+1.84
+1.29
+[.80
+0.32
-1.29
+1.61
+2.60
+4.23
+3.30
+5.04
-1.87
+3.68
+1.76
+0.77
+0.38
+2.16
-(.B9
+0.94
-0.11
+[.45
+1.94
+0.67
+(.33
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EXHIBIT 12

COMPARISON OF ELEVATIONS AT RECIRCULATING DISCHARGE STRUCTURE

MONITORING 2009 2004

POINT NUMBER ELEVATION, FT. | ELEVATION, FT. | DIFFERENCE, FT.
1003 82.59 82.58 -0.01
1004 82.48 82.46 -0.02
1005 82.62 82.605 -0.015
1007 86.38 86.365 -0.015
1008 86.49 86.48 -0.01
1009 86.47 86.47 0

NOTES:

1. 2009 survey by McKim and Creed 7/23/09 and 7/30/09

2. Vertical datum based on lake surface elevation of 79.58' (office reading, 7/23/09)
3. 2004 survey data taken from 2004 survey by Smith and Smith as shown

in 2004 5-year inspection report, Exhibit 13.
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Appendix C — Photographs
2009 H.F. Lee Electric Generating Plant-Five Year Independent Inspection

21. ASH POND- Crest of north dike.

22. ASH POND- Crest and interior slope-east dike. Note good conditions of rip rap
repair.
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Al Tice and James Schiff Page 11 of 19
Photographs taken in 2009
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Appendix C — Photographs
2009 H.F. Lee Electric Generating Plant-Five Year Independent Inspection
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24. ASH POND- Crest and exterior slope of south dike.

Al Tice and James Schiff Page 12 of 19
Photographs taken in 2009



Appendix C — Photographs

2009 H.F. Lee Electric Generating Plant-Five Year Independent Inspectio
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26. ASH POND- Interior slope of south dike. Note vegetation on erosion matting.

Al Tice and James Schiff Page 13 of 19
Photographs taken in 2009




Appendix C — Photographs
2009 H.F. Lee Electric Gene:giting Plant-Five Year Independent Inspection
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28. ASH POND- Exterior slope south dike.

Al Tice and James Schiff Page 14 of 19
Photographs taken in 2009




Appendix C — Photographs
2009 H.F. Lee Electric Generating Plant-Five Year Independent Inspection

29. ASH POND- Crest and exterior slope-north dike.

-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
-t
o
i
2,
-

30. ASH POND- Exterior slope - east dike.
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Photographs taken in 2009




Appendix C — Photographs
2009 H.F. Lee Electric Generating Plant-Five Year Independent Inspection
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32. ASH POND- Drainage blanket at secondary settling pond-east slope

Al Tice and James Schiff Page 16 of 19
Photographs taken in 2009




Appendix C- Photographs

33. ASH POND-Fallen tree and slight seepage at toe of secondary settling pond-north
of repair area.
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34. ASH POND-Small creek beside north dike.

Al Tice and James Schiff Page 17 of 19
Photographs taken in 2009
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Appendix C — Photographs
2009 H.F. Lee Electric Generating Plant-Five Year Independent Inspection

35. ASH POND-Small beaver dam on creek beside north dike.

36. ASH POND-Skimmer structure on ash pond riser.

Al Tice and James Schiff Page 18 of 19
Photographs taken in 2009



Appendix C — Photographs
2009 H.F. Lee Electric Generating Plant-Five Year Independent Inspection

37. ASH POND-Discharge point for secondary settling pond outfall.

-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
-t
o
i
2,
-

Al Tice and James Schiff Page 19 of 19
Photographs taken in 2009




APPENDIX A
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Stability and Seepage Analysis
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H.F. Lee Steam Electric Plant
Progress Energy Carolinas Coal Combustion Residue Impoundment
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E: Progress Energy

Stability and Seepage Analysis
Lee Plant Ash Pond Dikes
Wayne County, North Carolina

- Prepared By -

MACTEC ENGINEERING AND CONSULTING, INC.
3301 Atlantic Avenue
Raleigh, North Carolina 27604

February, 2011

MACTEC Job No. 6468-10-0181
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ASH POND

ASSESSMENT OF DIKE STRUCTURAL STABILITY

PROGRESS ENERGY — H.F. LEE STEAM ELECTRIC PLANT
WAYNE COUNTY, NORTH CAROLINA

1.0 INTRODUCTION

MACTEC Engineering and Consulting, Inc. (MACTEC) was retained by Progress Energy to provide an
assessment of dike structural stability for the Ash Pond Dikes located at the H.F. Lee Steam Electric Plant
in Wayne County, North Carolina. The location of the Ash Pond is shown on Figure 1. The services
provided are based on the scope of work contained in Work Authorization No. 2720-203 dated
September 20, 2010. This report presents the results of the subsurface investigation, laboratory testing
and stability analysis for the Ash Pond dikes.

1.1 PROJECT BACKGROUND

The H.F. Lee Steam Plant Ash Pond is located northeast of the power plant (Figure 1). The Ash Pond was
formed by constructing a perimeter dike above natural ground adjacent to the north bank of the Neuse
River. There were no existing streams entering the area. The Ash Pond has a transmission line on the
north side, and a swampy area that drains to the Neuse River is present east of the dike.

The Ash Pond was designed in 1978 by the Power Plant Construction Department of Progress Energy
(then known as Carolina Power & Light Company). Reduced copies of the design plan (Drawing RCD-
372) and design sections (Drawing RCD-373 are included in Appendix A. A subsurface exploration of
materials within the proposed impoundment area was conducted by Law Engineering of Raleigh, NC to
provide information on characteristics of the borrow material.

The Ash Pond includes a secondary settling basin in the southeast corner that is separated from the
main pond by a separator dike. Water from the main pond is released into the secondary settling basin
through a vertical riser pipe connected to a horizontal outflow pipe. The water level in the secondary
settling basin is maintained at elevation 78.5 feet. A second vertical riser connected to a horizontal
outflow pipe releases water into the Neuse River. The design drawings in Appendix A indicate the dike
was to be constructed of “selected fill” and reference technical specification PPCD-78-5-116 for
construction. Construction was completed in April, 1980. General information on the Ash Pond dike is
presented below.

e Design crest elevation - 90 feet (MSL)

e Dike crest width — 12 feet

e Design interior and exterior slopes — 2(H) : 1(V)
e Perimeter Dike Length — 2 miles

MACTEC Engineering and Consulting, Inc. 1 Assessment of Dike Structural Stability Progress Energy
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e Design maximum water level elevation — 88 feet. Pond has never operated at design maximum
level.

e Current water level elevation in main pond - approximately 84.5 feet; plant reports no plans to
operate at a higher level for remaining life of the pond.

e Spillway type — Vertical riser pipe connected to horizontal outflow that releases water into the
secondary settling basin. A second vertical riser pipe connected to a horizontal discharge outflow
pipe leads to the Neuse River.

e Current water level elevation in secondary settling basin —78.5 feet
e Maximum structural height — 20 feet

e Surface area — 143 acres at design dike crest

e Storage capacity — Approximately 1,980 acre-feet (as designed)

e Regulatory Design Storm — % Probable Maximum Precipitation (PMP). The % PMP is 20.5 inches
over 24 hours.

e Current size classification (NCAC 15A.2K.0205) - Medium
e Current hazard classification (NCAC 15A.2K.0105; NC Inventory of Dams) - High

1.2 SCOPE OF ANALYSIS

For the present study, MACTEC performed soil test borings with laboratory testing of selected samples
and installed temporary casings for water level observation at four locations on the perimeter dike.
Hand auger borings were performed at the toe of the slope at each location to help evaluate the
phreatic water level in the dike. Additional hand auger borings were performed along the crest and
slope of the dike at the location of boring AB-3 to better evaluate the phreatic water level in the dike.
The additional hand auger borings were performed at this location due to shallow water measured in
the well casing at boring AB-3. Information from this exploration was used to perform the detailed
stability analysis of the Ash Pond dikes. The boring locations are shown on Figure 2. Dike cross-sections
at boring locations are shown in Figures 4 through 9.

In addition to our current activities, borings and stability analyses were performed on the dike during
past geotechnical studies by Law Engineering/MACTEC in 1999 and 2009. The locations of the previous
borings are also shown on Figure 2. Boring records and other information from the past studies are
included in Appendices B, C and F. The stability analyses are discussed in Section 8.

2.0 SUMMARY

This report presents results of a geotechnical study of the stability of existing dikes at the Lee Plant Ash
Pond. The study included review of past dam inspection reports and existing geotechnical information
and performing additional geotechnical borings and laboratory testing. Topographic information was
obtained from an aerial topographic map prepared in 2010 as part of other plant studies.

Slope stability analyses were performed for cross sections considered representative of the dike
conditions. Results of the analyses found factors of safety for dikes to be greater than regulatory
MACTEC Engineering and Consulting, Inc. 2 Assessment of Dike Structural Stability Progress Energy
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requirements. At one section, a factor of safety less than 1.5 was found for a very shallow-depth
pathway; however, satisfactory factors of safety exist for pathways that are deeper within the dike.

Seepage conditions were reviewed. Neither past dam inspections nor observations from the present
study indicate seepage is emerging on the exterior slopes of the dikes with one exception. An area of
the secondary settling pond exhibits surface wetness conditions and local seepage oozing both on the
lower portion of the dike slope and in the toe area. The conditions have existed for many years with
little change observed. Riprap slope protection has been placed over the affected area.

On the basis of the current study and past information, MACTEC concludes the Lee Plant Ash Pond dikes
are in satisfactory condition and no structural repairs are necessary. Inspection for changes in
conditions combined with maintenance of vegetation should continue.

3.0 FIELD INVESTIGATION

The field investigation program was performed from October 27 through November 11, 2010 and
included the following:

e Advancing four soil test borings with standard penetration sampling from the crest of the existing
dikes. Boreholes were sealed with cement-bentonite grout to the surface at completion of drilling.

e Obtaining intact samples of the soft cohesive soils using hydraulically pushed Shelby-tubes.

e Performing eight shallow-depth hand auger borings along the dike toe and on the dike slopes to
check for shallow water or soft soils.

e Installing temporary water level observation casings adjacent to the boreholes to allow checks of
water levels over time.

e Determining slope geometry by collecting elevations with a level and grade rod at selected points.
The crest of the dike was used as a temporary benchmark with the elevations taken from an aerial
topographic survey performed in 2010.

EXPLORATORY METHODS

The boring locations were identified in the field by MACTEC personnel utilizing a Trimble GPS unit. The
soil borings were performed by a trailer mounted CME 45C drill rig. Mud-rotary drilling procedures
were used. Standard penetration testing (SPT) was performed at 2.5 to 5-foot intervals by driving a 1-
3/8 inch ID split-spoon sampler in general accordance with ASTM D 1586. The split-spoon sampler is
driven into the soil a distance of 18 inches by a manual hammer weighing 140-pounds from a free fall
height of 30 inches. The number of blows required to drive each 6-inches of the sampler were noted,
and the number of blows from the last two increments are added to obtain the Standard Penetration
Resistance (N-Value).

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

Hand auger borings were advanced at locations shown on Figure 2 to supplement the machine-drilled
borings. The hand auger borings were advanced to depths of four to seven feet below the ground
surface and were stopped just beneath the depth groundwater was encountered. The hand auger
boreholes were left open for a short time to allow for stabilized water levels to be measured, then the
boreholes were closed by filling with bentonite chips.

A field geologist observed all drilling operations, logged all recovered soil samples, recorded SPT blow
counts and measured groundwater levels if encountered. Each of the soil samples was described in
general accordance with the Unified Soil Classification System (USCS). Detailed descriptions of the soil
samples recovered from the borings are presented on the boring logs in Appendix B-1. The stratification
lines indicated on the boring logs represent the approximate boundaries between soil types; in-situ, the
transitions may be gradual. Variations in soil conditions between borings can also occur.

To allow checks for water levels over time, 1-inch diameter PVC pipes with slotted sections were
installed with a GeoProbe adjacent to the soil test borings. The PVC pipes were set in the open hole, a
sand pack placed to within 2 feet of the ground surface and a bentonite seal was used to fill the
remainder of the borehole. Steel protective covers were installed flush with the dike crest. Hand auger
boreholes were left open to allow for water checks over time, then filled with bentonite chips.

4.0 LABORATORY TESTING

Soil samples were re-examined in the laboratory by an experienced engineer/geologist to confirm field
classifications and were revised where necessary. Soil samples were grouped into major strata based on
visual-manual identification procedures. Laboratory testing was conducted on representative soil
samples to aid in classification. Laboratory tests performed included natural moisture contents, particle
size analysis, Atterberg Limits and consolidated undrained triaxial shear tests. All testing was done in
general accordance with applicable ASTM specifications. A summary of laboratory results and test
results is included in Appendix C-1. Strength test results from previous studies are also included in
Appendices C-2 and C-3.

5.0 SUBSURFACE CONDITIONS

Subsurface conditions are illustrated on Figures 4 through 8; a legend for the symbols used is on Figure
3. Based on borings performed for this exploration and previous explorations, the dike fill materials
typically consist of layers of medium stiff to very stiff fine sandy and silty clay (CL, CH) and loose to
medium dense clayey and silty fine to medium sands (SC, SM). N-values within the fill range from 7 to
20 blows per foot (bpf) in the clays and from 9 to 19 bpf in the sands. The average N-values within the
fill are 14 bpf in the upper clays and 15 bpf in the sands. Values in this range are indicative of fills that
have received a reasonable amount of compaction. Material properties of the fill are discussed further
in Section 5.

Beneath the fill, Coastal Plain soils were encountered to the termination depth of the borings. Based on
the borings, the original ground surface in the locations of borings AB-1, AB-2 and AB-3 consists of fine
MACTEC Engineering and Consulting, Inc. 4 Assessment of Dike Structural Stability Progress Energy
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sandy and silty clay (CL, CL-CH). The original ground surface in the location of boring AB-4 consists of
medium dense fine to coarse sand (SP). Coastal Plain soils encountered in borings AB-1, AB-2 and AB-3
typically consist of a 3.5 to 9 feet thick layer of soft to stiff fine sandy and silty clays (CL, CL-CH) underlain
by medium dense to dense silty and relatively “clean” sands (SM, SP) to the depth of boring termination.
Coastal Plain soils encountered in boring AB-4 consists of layers of medium dense to dense slightly silty
and clayey fine sands (SP,SC) to the depth of boring termination. N-values within the Coastal Plain soils
range from 3 to 44 bpf indicating a soft to very stiff consistency for the clays and medium dense to
dense relative density for the sands. The average N-values in the foundation soils are 11 bpf in the clays
and 25 bpf in the sands. Material properties of these soils are discussed further in Section 5.

A review of borings performed by Law Engineering and MACTEC in previous explorations indicates
similar materials within the dike and foundation soils to those encountered in this exploration. Boring
logs from the previous explorations are in Appendices B-2 and B-3.

6.0 MATERIALS PROPERTIES

DIKE FILL

Based on previous information, borrow material for the ash pond dikes was obtained by excavating
natural soils located within the ash pond. No specifications have been located that indicate a degree of
compaction required. Based on the generally moderate to high N-values, MACTEC concludes the dike fill
did receive reasonable compaction. The strength properties for the dike fill consisting of clayey sand
(SC) and silty and sandy clay (CL) were assigned based on a consolidated undrained triaxial test
performed within the dike fill soils during a previous exploration. Correlations of N-values with friction
angle were used to estimate a friction angle for the sand portion of the dike fill. Because the dike has
been in place for approximately 50 years, pore water pressures are stabilized. Thus, effective stress
(drained) parameters were used in the analysis to assess the static stability. The parameters used in the
analysis are summarized in Table 1. The results of the triaxial test are presented in Appendix C-1.

FOUNDATION SOILS

This layer typically extends from the dike-natural soil interface to a depth of 30 feet below the dike crest
and is comprised of silty and sandy clay, clayey sand, silty sand and relatively “clean” sand. The SPT data
indicate soft to very stiff consistencies and medium dense to dense relative densities for the foundation
soils. As mentioned above, the dike has been in place for more than 50 years, therefore pore water
pressures are stabilized in the foundation soils and the soils are fully consolidated. Thus, effective stress
(drained) parameters were used in the analysis to assess the static stability. The parameters used in the
analysis are summarized in Table 1.

Strength parameters for the foundation soil sandy and silty clays were assigned based on consolidated
undrained triaxial tests performed during this exploration and on a consolidated undrained triaxial test
performed on a similar material during a 2007 exploration for the secondary settling pond dike. The
test results are provided in Appendix C. Atterberg Limit test results are included in Appendix C of this
report. The Plasticity Index (PI) value of the clays within the project site varies between 12 and 26. Based
on the empirical relationship between effective stress friction angle (¢°) and Pl proposed by Terzaghi, Peck
and Mesri, 1996 (as contained in Reference 3), ®’ is between 24 and 32°. A soft clay layer was
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encountered in boring AB-1 from approximately 17.5 to 21 feet below the crest of the dike. Based on
strength test results, an effective friction angle of 35 degrees was assigned to this layer. Values within this
range or values determined from strength tests were used in analysis as shown on Table 1. Correlations of
N-values with friction angle were used to estimate a friction angle for the sand portion of the foundation

sails.
TABLE 1: MATERIAL PROPERTIES FOR ANALYSIS - SUMMARY
- e [ stureed T e | Eecie
Weight Weight Cohesion Angle
# pcf pcf psf Deg
Section AB-1
h 1 Sedimented Ash 100 105 0 30
z 2 Dike Fill: (SM) 120 125 0 32
m 3 Dike Fill: (CH) 120 125 10 36
E 4 Dike Fill: (SC) 120 125 10 37
: 5 Foundation Soil: Clay (CL) 120 125 0 35
U 6 Foundation Soil: Sand (SP) 120 120 0 31
7 Foundation Soil: Sand (SM) 120 120 0 36
o Section AB-2
n 1 Sedimented Ash 100 105 0 30
2 Dike Fill (SC) 120 125 10 37
m 3 Dike Fill(CL-CH,CL) 120 125 10 37
> 4 Dike Fill: (SC) 120 125 10 37
H 5 Foundation Soil: Clay (CL) 120 125 0 35
: 6 Foundation Soil: Sand (SP) 120 120 0 33
u Section AB-3
m 1 Sedimented Ash 100 105 0 30
d 2 Dike Fill (CL) 120 125 10 37
3 Foundation Soil: Clay (CL-CH) 120 125 0 35
¢ 4 Foundation Soil: Clay (CL) 120 125 0 30
n 5 Foundation Soil: Sand (SP) 120 120 0 33
m 1999 Section
m. 1 Dike Fill 130 135 200 30
: 2 Coastal Plain Sediments 115 120 100 32
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7.0 PHREATIC SURFACES

The normal water level in the Ash Pond is controlled by the top of the vertical riser which is at
approximately elevation 84.5 feet. Much of the pond has filled in with sedimented ash, and plant re-
stacking operations have resulted in levels of sedimented ash in the western area of the pond that are
higher than the normal pond water level. Based on field measurements at the time of field
investigation, the water level or the level of ash sediments in the ash pond was approximately 1 to 4 feet
below the top of the dike (approximately elevation 85 to 87.5 feet). For purposes of the stability
analysis, a water level within the sedimented ash was assumed to be at the top of the ash. For sections
adjacent to the water area of the pond, the present pond water level was used in the stability analysis.

Water level observation casings were installed adjacent to the geotechnical borings to allow checks of
water levels over time. In addition, hand auger borings were performed at the toe of the dike at each
boring location and along the slope at boring AB-3 to check for presence of water or wet soils. Stabilized
water levels measured in hand auger borings ranged from 0.6 to 6.9 feet below the ground surface.
Hand auger HA-AB-2-1 did not encounter water and was observed dry at 5.5 feet below the existing
ground surface approximately 12 days after completion. The measured water levels are summarized in
Table 3 following the text.

There were no signs of water emerging on the slope or at the dike toe at the locations of boring AB-1,
AB-2, AB-3 and AB-4 at the time of the exploration. Past dam inspections have not identified seepage
along the toe of the dike except at the secondary settling pond dike. That area was the subject of a
previous study (2009), and placement of riprap for control of seepage effects has been done. There are
existing small streams and wet areas present on the north and east sides of the ash pond located several
feet distant from the dike toe except in the vicinity of the secondary settling pond east side dike.

For analysis purposes, a phreatic surface passing from the pond water or saturated ash level at its
intersection with the dike interior slope, through the measured water level in the observation casings
and at the measured water level in the hand auger borings performed along the slope and at the toe
was used to represent the static conditions. Short-term rises in the pond level due to occurrence of the
design storm would not impact the phreatic surface due to the low permeability of the asphalt slope
protection and a short duration of the increased water level. The phreatic lines for each geotechnical
section are shown on Figures 4 through 9.

8.0 SEISMIC LOADS

No additional load on the ground surface is considered for static slope stability analysis. For an
earthquake analysis, seismic design parameters were obtained using American State Highway
Transportation Officials software program AASHTO GM 2-1) which is based on based on 5% in 50 year
probabilistic data from the United States Geological Survey (USGS). The program inputs include project
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site location information (Latitude: 35.591 and Longitude: -079.042) and the “Site Class” determined in
accordance with the International Building Code 2006".

The site class is based on average soil properties in Top 100 feet. Based on the current and historic
borings the site class for the project site is a D. For analysis purposes a site class D is used which
corresponds to stiff soil profile (15 < N,,< 50). Using the site coefficients from the AASHTO GM 2-1
program output, the Peak Ground Acceleration (PGA) is calculated in accordance with section 1802.2.7
of International Building Code 2006® and is included in Appendix E of this report. A PGA of 0.08 g is
applicable to structures in this zone. Therefore, for a pseudo-static representation of earthquake
effects, a seismic coefficient of 0.08 g is used to scale the horizontal component of earthquake force
relative to the sliding mass. It is also assumed that earthquake force does not change the pre-
earthquake static pore pressure in the slope.

9.0 SLOPE STABILITY ANALYSIS

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

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

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

e Minimum factor of safety for rapid draw-down conditions from current pool elevation is 1.25.

USACOE
Based on USACOE Engineering Manual (EM) 1110-2-1902®

e  Minimum factor of safety for maximum surcharge pool (design flood) is 1.4
e Minimum factor of safety for seismic conditions from current pool elevation is 1.0

Slope stability analysis performed for the exterior slopes of the Ash Pond dikes considered both static
and seismic loading conditions. The analyses were conducted for the normal operating level of the
pond. Hydraulic and hydrologic analyses performed in a parallel study found that the design storm
rainfall would be impounded and not result in outflow over the spillway structure or overtopping of the
dikes.  The impounded water would gradually drop back to normal pond operating levels. Rapid
drawdown conditions were not evaluated because in order to have a rapid drawdown condition, a
breach of the dam would be needed.

Examination of the geotechnical cross sections at the boring locations performed for this exploration
indicates very similar embankment configurations, soil characteristics and phreatic levels. However, the
phreatic level in Section AB-3 is at a higher elevation than the other sections. Three sections were
selected for slope stability analyses — at boring AB-1 (Figure 4), at boring AB-2 (Figure 5), and at AB-3

MACTEC Engineering and Consulting, Inc. 8 Assessment of Dike Structural Stability Progress Energy
Ash Pond H.F. Lee Steam Electric Plant
Wayne County, North Carolina




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

(Figure 6). These three sections represent the highest dike fill areas and spots where groundwater is
nearest the ground surface at the dike toe or where the phreatic surface is at a higher elevation within
the dike.

The section of the dike located just west of the settling pond has a steeper embankment configuration
than the sections evaluated during this exploration. Historically, two small portions of this section
experienced local surface cracking along the crest at the exterior edge and had stability berms placed as
a protection against possible movement. This section was analyzed in 1999 by Law Engineering. An
analysis was performed on the same embankment section evaluated in the 1999 report. Soil properties
used in the 1999 report were used in this analysis. The exterior slope of the embankment was
measured to be approximately 1.4(H): 1(V).

The computer program PCSTABL5M with Windows based interactive STEDwin software was used for
analysis. The Modified Bishop’s method was used in calculating the factor of safety for circular arc
failure surfaces. For each section, separate analyses were performed to consider two cases - circular
arcs constrained to be within the dike and circular arcs penetrating into the foundation. The minimum
factors of safety are provided in the Table 3 below. Analyses were performed for exterior slopes. Plots
of critical surfaces with factors of safety and the summary of input data are included in Appendix D.

TABLE 2: FACTORS OF SAFETY AGAINST SLOPE FAILURE

Factor of Safety
Description of Analysis

Static Seismic

Ash Pond — Analysis Section AB-1
Exterior Slope, Phreatic Surface developed from measured water 1.49 1.23
level. Failure surface extending into the foundation.

Exterior Slope, Phreatic Surface developed from measured water
level. Failure surface constrained to be within the dike. Result shown
is for shallow depth surface near face of slope.

Ash Pond — Analysis Section AB-2
Exterior Slope, Phreatic Surface developed from measured water 1.80 1.45
level. Failure surface extending into the foundation.

1.34 1.13

Exterior Slope, Phreatic Surface developed from measured water 1.52 1.29
level. Failure surface constrained to be within the dike

Ash Pond — Analysis Section CB-3

Exterior Slope, Phreatic Surface developed from measured water

) . . 1.68 1.39
level. Failure Surface extending into the foundation.
Exterior Slope, Phreatic Surface developed from measured water
. . . . 1.53 1.29
level. Failure surface constrained to be within the dike.
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Ash Pond — 1999 Analysis Section

Exterior Slope, Phreatic Surface developed from measured water

level. Failure surface extending into the foundation. 2.15 1.77

Exterior Slope, Phreatic Surface developed from measured water

level. Failure surface constrained to be within the dike 1.70 1.49

For Sections AB-1, AB-2, AB-3 and the 1999 section, at static conditions, the lowest factor of safety for
sliding surfaces that are constrained to stay within the dike was 1.34. Considering sliding surfaces that
extend into the foundation soils, the lowest factor of safety for these two sections was 1.49. The factor
of safety of 1.34 indicated in Section AB-1 was analyized or failure surfaces constrained within the dike.
This failure surface is a result of very shallow-depth circles and does not represent a potential for deeper
seated failures.

10.0 SEEPAGE CONDITIONS

Areas along the toe of the dikes have been observed for indications of seepage during dam inspections
by MACTEC since 1989. The toe of the dike along the south side has been noted as dry, with no
apparent seepage. Near the western end of the south dike, an area of ponded water is normally present
in a topographic low area that begins about 100 feet outside the dike toe. Water in this area appears to
be from rainfall and from river over-bank flooding. The standing water was observed during the present
geotechnical study. The observed conditions pose not concern for dike stability.

The exterior slope of the secondary settling basin dike on the east side has been noted to have wet soils
with occasional slight ooze of seepage. Little seepage flow and no signs of boils or soil particle movement
have been reported. Due to the proximity of the area to a creek and the Neuse River, the area beyond the
dike toe is also marshy. A riprap layer was placed on this section in 2009, and additional riprap placement
has been designed for placement in 2011.

An existing creek runs parallel to the dike toe along the north dike. The creek is 20 to 50 feet beyond the
dike toe. Beavers live along the creek and build dams that block creek flow (Photograph 35). The
blockages generally do not impound water against the dike. Progress Energy continues to remove the
dams and is working on a plan to remove the beavers. Observations along the north and east dike toe
during recent dam inspections have not found evidence for seepage out of the ash pond dike. Local water
ooze spots are present along the creek bank on both sides of the creek. These spots are interpreted as
groundwater or bank storage release, not as seepage from the ash pond.

11.0 CONCLUSIONS

The stability analysis results for the Ash Pond dikes indicate the dikes are in satisfactory structural
condition with respect to potential for structural failure. Observations made during inspections since
MACTEC Engineering and Consulting, Inc. 10 Assessment of Dike Structural Stability Progress Energy
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1989 have not noted indications of slope or foundation distress that would suggest potential failure
concerns.

Inspections and observations of conditions on the slopes and the exterior toes of the dikes should be
continued. The planned placement of additional riprap along the secondary settlement pond dike will
assist in protecting that section from surficial soil movement related to seepage. No structural remedial
activities are recommended.
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13.0 CLOSING

MACTEC appreciates the continued opportunity to provide engineering and consulting services to Progress
Energy. If you have any questions or need any additional information, please do not hesitate to contact us.

Sincerely,

MACTEC Engineering and Consulting, Inc.

J. Shane Johnson, P.G., P.E. (Preparer) J. Allan Tice, P.E. (Responsible Engineer)

Project Geotechnical Engineer Senior Principal Engineer

Registered, North Carolina Registered, North Carolina 6428
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Project:

Location:
Drilled:
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Lec Plant - Ash Pond Dike Stability

Boring No.: AB-4
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Hand Auper Log

Job Name: [ee Ash Pond Stebility

Date: 11A3H10

Client: Progress Encrgy

MACTEC Job No. 64658-10-01%1

Boring Mo. 11A-AB-1

Boring Location: Near Toe of Slope at AR-1

Depth

Blow Counts

Visual So0il Deseription

(feet)
0-4

NA

Crray Silty Clay (CHY, with Trace of Sand,
wl

Groundwater at |8 feet ut completion of
hand auzcr,

Trroundwater at 005 fecton L1SL1AD

Crroundwater at 0.6 fecton 11715570

Hand Aager Log

Client: rog ress E;rg_'_r

Job Name: Lee Ash Pond Stabilivy

Date: 11/03/10

MACTEC Joh No. 6465-10-0181

 Boring No. HA-AB-2

Boring Location; Near Toe of slope al AB-2

Depth Blow Counlts Visual Sail Bescripilicn

ifeet)

-2 My Brown Fine Sands 5ilt (ML), Moist

2-5 MA Crange and Gray Silty Clay (C1) moist
5—3. NA Crange and Gray Fine Sandy Clay (UL wet

Boring dry at completion of hand avger.

Borehole dry cave at 3.3 feei on 11711710

Borehole dry cave at 5.3 Teet on 11715710

Prepared by: ) 4.5

Reviewed by: di,
2 MACTEé/



Hand Auper Lop

Job Name: Lee Ash Pand Stability

Date: 11711720040

Client: Prooress Encrgy

MACTEC Job Nu. 6468-10-0181

Boring Mo, HA-ADB-3-1

Boring Location: Top of Dike Nenar AB-3

Depth EBlow Counis Yisual Soil Description
iTeet)
-1.5 A Crray Silty Five Sand (Ash (SM ) moist
1.>-4 ¥ Orange-lrown Fioe Sandy Sily Clay (CL)
manst
4 855 MA Orange-Brown clayey Fine Sand (SO, wet
5.5-7.0 WA Oranee-Brown 1o Gray Fine Sandy Clay

(CL) with Sand Seams, wet

Ciroundwarer at 3.8 {eet at hand auger
coutpletion.

Groundwaler at 2.6 [eet on 1171510

Hand Auger Log

Job Name: Leg Ash Pond Stability

Date: 1171172018

Client: Prozress Energy

MACTEC Job No. 64468-10-10181

Boring Mo, HA-AB-3-2

Boring Location: Top of Dike Near AB-3

Depth Blovw Cunnts Yisual Seil Desceription

{feet)

-3 N Brown-Orange Fine Sandy Silty Clay (CL).
- S : s

i-4 A Orange-Brown Clayey Fine Sand {500 motist

10 wer
4 5E N Brown-Orange Silty Clay (C1), mois
55-6 WA Brovwn to Gray Clayes Silty Fine 1o Coarse:
~ Sand (85M} wel
67 WA Brown 1o Gray Fuawe Sondy Sty Clav {01,

e

Borehole wet at 7 leet at hand auger
completion,

Ciroundwater at & fect on H1FLE/10

Prepared by 3 J T

Reviewed by

s

#MACTEC




Hand Auger Lowr

Job Name: | ce Ash Pond Stahility

Date: 1171172010

' Client: Progress Engrmy

MACTEC Job ™, 6468-10-01R1

Boring No. 11A-AB-3-3

Boring Location: Onm Slope near AB-3

Depth Blow Counts Visual Soil Nescription
{fert)
fr-22 MNA Tan-Orange Fine Sandy Clay {CL) with
Clavey Sand Lavers. moist
2.5- 6.0 A, Brown-Change to Gray Fine Sandy Clay
(CLY with Clavey Sand Lavers. Moist —
6.0-6.7 NA Gray Siley Fine SAND (SMY wt
= 6.7-70 NA Gray Silty Clay ¢CL-CH). wet

Borchole wet at 7 feet ot hand auper
woamp letion,

Crroundwaler at 6.4 feet on [ 171510

lland Auger Log

Jub Name; Lee Ash Pond Stabiline

Date: 11372010, 11/11/2910

Client: Progress Encrey

| MACTEC Jub No. 6468-10-0181

Boring No. HA-AR-3-4

Boring Location: Near Toe of slope at AB-3

Depth Blww Counts Visual Soil Deseription
fieet)
h— 1.5 Py Tan Fine Sandy Silt{ML). moist
15-4 A Brown-Crange Siliy Clay (C1L), moisl
= 4.6 NA Red-Brawn Fine Sandy Silty Clay (CL-CH).
MOIst 1 wet
6 6.5 NA Brown-Orange Clavey Fine Sand {SO), wol
65-7 MA Brown fine Samdy Clay (C1.0, wel

Giroundwater 2t 6.8 fect at hand uugcr_
comnletion (117117100

Groundwater at 6.9 feet on 11715710

*Hand auger advanced 1o 4 feet on [ 1/320110
and from 4 to 7 feet on | 1/11/2010,

Prepared by NEN

Reviewed by /% f
#MACTEC




Haod Auwper Log

Job Naie: Lee Ash Pond Stabilin

Date: 11/032010

Chient: Progress Energy

MACTEC Job No. 6468-10-0{%]

Boring Nu. HA-AR-4-]

Boring Lecaidion: Near Ditch a1 AB-4

Depth Blew Counts Visual Soil Description

i Ecet)

0-3 NA Uiray Slightly Clayey Silty Fine 1o Coarse
Sand (580 wer

3-4 WA Gray Silty Clay (CH). wer

Craundwater at 2.0 feet at hand avyger
completion.

Groundwater &1 0.7 feston | 1511710

Grovndwater at 0.8 Feel on 117157710

Hand Apger Log

Jdnb Name: [ee Ash Pond Stabiliy

Date: 11/117Z1010)

Client: Progress Energy

MACTEC Job No. 6468-10-011K1

Boring No. HA-AB-4-2

Boring Location: Near Toe of slope at AB-4

Depth Blow Counts Visual Soil Description
{feety
-2 NA Tun Sikty Fine Sand {SMh inoist
2-3 NA Ciray 5ily Tine 5and (Sh). wel
3.4 NA Tan-Oranpe Clavey Fine Sand (507, wel
4 43 NA Ciray Clavey Fine to Coarse Sand (507,
saturaled
B Groundwater at 4.0 feer at hand aouger
cowpletion,
Oroundwater ut 3.5 feet on | 1713710
Prepared by S J7T Reviewed by: ,é}(‘i-

AMACTEC



APPENDIX B-2

Boring Logs from 2007

MACTES Engineering and Consulbing, lec. Astosernent of Dike Swructural Stabalivy
Frogress Snergy &gh Pond, HF, Lee Steam Eleczric Flan
Wayne County, Narth Carolina
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THIS RECORM 1K A BEAKDMNATRLE INTERFRETATLON OF SLESURIALE J
COMDITIONSG AT THE EXFLORATION LOCATION, 5UTBSLRTALE
IR DOFILME &' TS CHER LGZ AT S AND AT OTHER TUMES MaY
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Hand Auger Log

i Job Name: Lee Steam Electic Plant, Secondary Date: 12/11/2037
Containment Dike at the Dry Ash Storage Pond
Client; PGN MACTEC Job No. 6468-07-1834
Boring No. HA-| Roring Location: Slope or sast side of dike
Depth Blow Counts Vizual Soil Description
(feet)
-1 MiA Moist, brown, slightly clayey fine to
medivm SAND (5C)
-z I A, Moist, reddish-brewn, sliphtly clayey fine (o
medinm SAND {(SC)
-3 Nia Moist, reddish-brown, slightly clayey fine to
medivm SAND {30)
-4 © Nfa Maist, reddish-brown, shightly clayey fine to
medinm SAND (3
-5 ) MiA Moist o wet, reddish-brown, shightly clayey
fine to coarse SAND (30
-2 Nia Saturated, reddish-brown, slightly cla}rey fine
1o coarse SAND (RO
=¥ N/A Samrated, reddish-brown, slightly clayey fine
to coarse SAND (80} — water obgerved
-8 . i MYA Saturated, reddish-brown, slightly clayey fine
to coarse SAND (5C) = water sbserved
Baoring terminated at ¥ feet.

Hand Auger Log
Job Mame: Lec Steam Electric Plant, Secondary Drate: 1271172067
Containment Prike at the Dry Ash Storage Pond
Client: PGN MACTEC Job No. 6468-07-1584
[ Boring No. HAZ Boring Location: Slops on east side of dike
Depth Biow Counts Visual Seil Description
{feet)
-1 N/A Saturated, black, slightly fine sandy CLAY
(CH)
-2 NiA Sawrated, brown, very ¢layey fine 1o
medinm SAND (5C)
=3 NiA Saturated, grey, slightly fine to medinm
sandy CLAY (CH) — water ohserved
-4 Nia Saturated, grey, slightly fine to medium
sandy CLAY (CH} — water observed
-3 Mia Satarated, brown, very clayey fine o
| mediom SAND (3C) - water observed
Boring terminated at 3 feet.

Prepared by: <E Reviewed by: %/

ZAMACTEC
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Hand Auger Log

Job Name: Lee Stearn Electric Flant, Secondary

Containment Dike at the Dry Ash Storage Pond

Date; 1271142007

Client: PGIN MACTEC Job No, 6468-07-1884
Boring No. HA-3 Boring Location: Slope on east side of dike
Depth (feet) Blow Counts Visual Soil Description
-i MNrA Muoist, reddish-brown, clayey fine to coarse
1 SAND (5C)
-2 Mef Maist, reddish-brown, shghtly clayey fine to
coarse SAND (5C) L
-3 NiA Maist, reddish-brown, slightly clayey fine to
. eoarse SAND (5C)
-4 N/A Biwist, reddish-brown, slighty clayey fins to
caarse SAND (S8C)
-5 Wi J Moist te wer, reddish-brown, slightly clavey
: fina to coarse SAND (5C)
- Iofdy Wet, brown, very clayey fine to coarse
SAND (5C)
-7 /A, Saturated, brown with grey, very clayey fine
1o coarse SAND (5C) - water observed
-8 NiA Samirated, brown with grey, very clayey fine
' to coarse SAND (SC) — water observed
Bonng terminated at § feet.
Hand Aueger Log

Joh Name: Lee Steam Electric Flant, Secondary

Contaipment Dike at the Dry Ash Storage Pond

Date: 1X11/2007

Client: PGIN [ MACTEC Job No. 6468.07-1884
Bering No. HA-4 [ Boring Lecation: Slope on gast side of dike
Depth (feet) Blow Counts Visual Soil [rescription
-1 WA Saturated, biack, slightly silty, fine to
medinm sandy CLAY (CL-CH) —water
" phserved
-2 MrA Saturated, tlack with brown, shightly silty,
very clayey fine to medium SAND (50) -
water chserved
-3 Mia Saterated, black with boown, slightly silty,
very clayey fine to medium SAND (SC} -
waier observed
-4 MIA Samreted, black with brown, slightly silty,
very clayey fine to medium SAND (SC) —
waler ohgerved
Boring terminated at 4 feet.
Prepared by:_£-— Reviewed by: )

#AMACTEC




BIACTEC Enginesnang and Consulting, Inc,
Brogress Enermy

APPENDIX B-3

Boring Logs from 1999

Agcessiment af Dike Structural Stebility
Ash Pond, HF. Lee Steam Elgctric Plant
Wayr.e County, Morth Carolinag




P ——— ——— ———

na

AL IFZSOICP.GT LAW {]lE!-E_'I_.GEIT ik M

H ) I . .14 I o 1Tl
B SOIL CLASSIFICATION L !oE SAMPLES | regm | wepe | LLge
| 'IP AND TIEMARES E . E ]]J $ & FINES {54
o
o SEE XEY E‘r'MHl?qL SHEET FOR EXPLANATICGN OF N £y E | %5 o 5PT (bph
. SYMNOLS AN aTHREVIA TIHONE RELDW. [u} q - 2 =
: 'lg} i) ! | I &5 ~F 19 20 3¢ 49 50 60 0 &b % 100
= - TOPEOIL iy | i
L 4 PO Firn Le siEf, minsl. brown, same pray, sandy, sty olex g 4 35 o= dal.§ S ] -
1CH; SR 1
: - . | - .
L | Sl i ] L i
'. 3
- _ oo 4 L J
— 5 %%‘E"’ = - 5
- i @‘3&%’{— 4 Uk 3 [ O - 4
. pELaa
- - %x%& L - L | J
: -t o Y w
- - B ol “ _— - E
EX 1
— 10— Zﬁ“ K";— — — L g
. _ .. EmE d s 281 ssa | !
i FI_L: Loess, mazsl, gaay and Brown, siley, fine 10 medium el i : ]
- =and (S tracs fine graval L‘cfﬁﬁ\ He k | - 1 ! E
LEanTEr :
L 4 %&@:15“_ 4 - 2
i T massivle FILL: ST le ';';r)' ‘sufl, most, bresn and gray, rhtges 1ve i I| dow 3 3
15 —  sandy, sily clay [CH) T — — — k- 15
| (Vrace Line reas 2t 15.0 feer :Ei?ég_ | o Gt |
K nni w - .
L i Rint | - 1 .\
G S 1
L 4 R A 4 - L .
L] éﬁt‘i Toss [l ees | > ]
: L A
a2 " : AR . F u
: Loase, mazsd, ton, 515y, e SAND (55} R ¥ [+
- - {1 5% |2 444 [ o -
L 4 _ Ee I | i i
L 3-1-5 1
- . . g = |I J
— 25 . e T 25
e
- 1 185 HEl sl | . 1
L 1 Firm, weel, gmy and browm, sandy 3ILT (ML) [ i 123 _ 3
b 35 EE 23
- - 3 J L 4
| 3p ' Eonng temmineied at 29,5 foet, . - 0
i T 27 ciwrmerer #¥C pizzomersr installed 21 25.0 dreL ] i I ]
L i i | L H 2
35 o — : - | 5%
L | L i i - 4
I
'Eh n ~ 4
- 1 - | i 1 H :
C as || | ]

g B I 3 40 30 6 T OED 90 100

jDRILLER: T.1ahn
EQUEPMENT: Disdeich D5t
WMETHOD 2-114" [DHER
HCLE DEA.:

REMAKES,  Grouwndwarer msaswed at 27,2 feml o1 boring e mimation.
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LOCATION. SUT83URFACE CONDITIONS AT OTHER,
LOCATIONS ANWD AT THER TI-IES MaY DIFFER.

[MTERTACES BEWEEM STRATA ART APPROHIMALE.
THAMSITIONS BETWEEN STRATA MAY BE GERATHIAL.

Project: Lee Dike Stability Boring Na: LD- ]\
Coord M

i Coord E:

Drilled: May 26, 1999

| Project #: I0T20-5-3525.03 Page 1 of 1)
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INTEGRITY IR TERTING

CONSOLIDATED UNDRAINED TRIAXIAL TEST

WITH PORE PRESSURE READINGS
ASTH D4TET-04 ! AASHTO T207-94  (SOP-5IH)

Chent MACTEC

Clignt Refargnce tEE PUANT (468-10-0151

Projest Mo. 2011-71601

Lab D 2011-T16-04-01 Spucific Gravily (assumed! 27
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS
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INTEG RITY IW TESTINGS

COWSDLIDATED UNDRAINED TRIAMIAL TEST
WITH PORE PRESSURE READINGS
ASTHS D47E7-05 ) AASHTD T2D7-04  (S0A-5E:

Thent MMaCTES Boring hog. AB-1
Chicnt mefergnec LEE P apn™ cdsh-10-[81 Deqthits 187207
Projec: Mo 1-TI6-D0 Semate Mg v
Lab 10 11-71E -,
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G2 T
1
|
1
1 1
a0 —
afr -
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CONSOLIDATED UNDRAINED TRIAXIAL TEST eotechnics
WITH PORE PRESSURE READINGS IMNTEGRITY Ih TESTHNG
ASTN D2PET-05 1 AASHT O T2A7-094 {SOP-32E)

Cliem MACTEC Boring Ne. AEB-1
Clienl Referencs 1 EE PLANT G4G8-10-0151 [epingfi) 15.7-20.2
Progect ha. 2011-716-01 Sample Ho. 571
Lak O 2011-718-01 00
Vigaa Descrplion: GRAeY BROWN FAT CEAY WITH SAND
Stage o, 1 INITiIAL SAMPLE DIMENSIONS {in)
Tes! Mo 1
L ength 6,057 Diamater 1 2.860
PRESSURES {psi) Length 2 5,561 Ciameter ? Z 851
Length 3 8081  Diameler 3 2674
Cal' Pressurelosi) 57 .6 AvgLengs  BOE0  Avg. Diam.= 2.797
Back Press. epsl) 504
Ef. Cons. Prassure{psit T2 VOLUME CHANGE
Faore Pressura Initigl Burelte Reading {rml} 4.2
Fespongse (%) a7 Firal Burette Reading (mil) nao
Firsat Ghange {ml) v
MAXIMUMN OBLIQUITY POINTS
- Iniiai Diar Reading (D7), mils 178
F = 400 0.R. Afte- Saturalian, mils 327
| = 248 D.R. afer Consohdation. mis J68
_,__..._=-_—-_'—'-—"=_
LOAD DEFORMATION PORE FPRESSURE
(LBS) {INCHES) (PSI)
9.8 0.aoo 50.4
134 0001 504
2.2 G002 514
2754 0.006 5726
32.0 0012 53.5
e n.azo 546G
358 0.036 4.8
i34 0.047 55,1
5.2 0.07] 535
368 0.0584 oh.7
7o 1731 G610
382 0160 Lo
306 0.184 5.1
386 0207 6.1
a1.7 (.24% 561
431 {267 L6 2
437 0.342 g6 .1
44.7 01, 384 561
a6 G 0.445 56,1
47 5 0.4 o1
1 C.531 54E.0
-1 0385 a3
2.5 0,644 EE D
L3 0.7 £5.9
D48 JFTS LR
e 034 Hh.6
S8.0 0.5924 ah.7
£0.E 0.999 n5 .G
H2.0 4ar2 265
BZE T8 205
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COMSOLIDATED UNDRANED TRIAXIAL TEST eotechnics

W|TH PORE PRESSURE READINGS INTEGRITY TR TESTING
AT DAFET-95 7 AASHTD TZYF-0s (505528

Clienl MACTEC Boring Mo, AE -1
Client Refarsnae LEE PLAMT £468-10-0181 Crepthift. ) 16.7-2C.2
Projec: Na. Z001-Ta6-09 Sample Mo =11

_ar D 20% -7 16-0%-01

Yizual Description” GRAY BROWN FAT CLAY WITH ZAND

Effagtive Confinmg Pressure (o5 7.2

Slage No. 1
Test Mo 1

INITIAL HMENSHIONS

VOLUME CHANGE

Initia! Sarnple Lenglh [in) &.06 Vowme After Consoidation (" 3) KRN
Imitia Sample Dwmeter (in) 2.80 Lengih After Consolidatian (ing n.a7
Inilia, Sample Aea {in"2) f14 firea After Conscolidaton {in®2} 5726
Inilia” Sample vaume {in*3) vz

Sirain  Dewiation AU o G,  Effective Principle A P Q

(% Siress

Stress Ratio

AR He 0.71 .53 7.37
003 “ B8 ‘05 5132
0.1 4.09 2.25 B 0a
0.21 3.88 307 798
042 4 3f £.20 7.36
0.62 <59 4.44 1727
08¢ .51 4.74 6.97
1.°9 4.5% 514 f.f2
1.61 4.62 5.33 643
2.23 4,60 560 8.40
273 4.98 b.69 5.50
3.22 5,032 567 G.56
G483 5.01 £.8% 602
4,24 5.2 573 £.7o
5.07 £.52 5.81 c.81
S £.57 575 T.02
G .49 5.7 77
T.a8 593 L T.a2
8,37 5.96 5.66 753
9.30 6.2 f.64 TF9
114 G.26 555 91
080 645 5.53 g.14
11.84 5.72 552 £.40
13,20 £.7d 5.48 8.50
14,71 6497 5.35 B &0
13.74 709 5.5 &.98
7.0 7.24 5.5 2.1%
i) Foag 5.02 0.54
1855 7.5% 08 =g

lested By MPS Date

6.7 1108 6.7a 7K 0.33
.2 1.522 (.55 7.14 0.98
50 14524 075 .50 1.54
4.1 1834 0.82 .06 183
30 2453 0.a9 §.13 256
28 2 635 1.02 5.01 225
2.5 2.833 * 08 572 2 26
2.1 3.208 b 4,34 228
1.8 3572 15 495 2.3
1.6 3993 1.20 400 2.40
15 4.305 1.18 4.00 2.4%
1.5 4.29° 116 4.0¢4 2.51
1.5 4,520 1.17 4.02 2.51
15 4,628 111 4.13 266
1.4 4.968 1.08 4.15 2.76
.5 4.542 " 0R 4.24 2.79
15 4.829 * .04 4.32 2.84
1.5 4.981 0.9 4.46 2.97
15 4883 £.97 454 2.9
1.6 4.986 093 4 B7 5.11
1.6 4.798 .91 4.8 5.13
1.7 4.889 (.88 4.6 5.22
1.7 4.998 (.85 5.04 336
L ¥ 4.951 (.83 5.11 5.3
18 4742 .79 332 3458
1.8 4. ThH2 0.77y 943 3504
2.0 4,708 0.75 5.57 3.62
2.4 4.533 0.7 5 B2 372
a1 4.569 €69 5.8Y 5.77
211:201%  Input Checked By 2% T Date < U

pose d ol

PeUD Vo sl ghvuse FoulEars « ule 105 = Sliar N5 FT0s s Higne S8 BE-0400 - Do 5SS RTG-IAN G s feal 2000 D20



COMNSOLIDATED UNDRAINED TRIAXIAL TEST I
WITH PORE PRESSURE READINGS eOtec h ni cs

ASTH DLTET-U57 RASHTO T207-0d  [SOP-528) INTECRITY [N TERTIN G
g WMACTEL Baring Mo, AB-
Chert Reference LEE PLANT BA65-10-0181 Depthif ] 20.2-20.7
Projes: No. 20 1-7 160 Samale ke, a7
Lat 10 F011-T1E6-01-01

Visua. Dascripiion: GRAY BROWN FAT LAY WITH SAND

Staoe No. 1 _1_N]TIAL SAMPLE DIMENSIONS [in)
Test Mo 2
Langth 1 £.034  Diamele 1 2,038
PRESSUREE [psi) Lengih & £.082  [Hameter 2 2544
EEngth 3 £.097 Digmater 3 2851
Cel Pressurs(osi) BY.q Avg Leng.s B0 Avg Diam= z.844
Back Pressure{pst) 40,4
Efl. Cons. Pressuns(ps 16,7 YOLUME CHANGE
Fore Pressure bnitias Bureis Reading {mi] 1.1
Fesponse (%) 45 Fina: Buratle Peading {rl] 0.0
Final Change [rmil] 0
MAXIMUM OBLIQUITY POINTS
. initia! Dial Reading (DR}, mils 243
F = 22.89 0O.R. After Saturation, mils a
Q = 14249 DR After Consolidation, mils 350
10AD DEFORMATION FORE FRESSURE
{LES) fINCHES) (P35l
7.5 x.0ac 40.4
0.7 0003 et 2
303 .00 420
48 € 000G 44 1
B4 C.O01% 459
234 003 £5 5
e R 0.038 £8.G
1664 0,048 49 B
1233 0070 501
3G 0084 0.2
161.0 01340 I
176 .G 1310 408
192,35 £.190 431
2001 Q207 AG.8
MEZ 0,248 45.0
2364 0,297 47 2
2518 0312 45,5
2642 0.356 457
2734 0.447 45.8
2904 C.&92 44 1
3002 5o £3d
20EB.4 0.587 429
a4 8 0647 425
3261 c.701 41 .8
KA TN LI 4743
321 0,636 409
3814 0,923 404
3574 1.007 401
o4 1076 LR
a69.5 4153 385
Tested By WOS  Date p4i2011  Input Ghacked By —ED  Dae &30
fEge oot b b Tzl DnfE G2t FLATRE

s Weshinghause Boulowara S0z 103 Balsigh, RO VG« Srgne |55k ETE-A UG - maa (D76 F R e (IR Gt Eot R T | L



CONSOLIDATED UNDRAINED TRIAXIAL TEST eotechnics

wWiTH PORE PRESSURE READINGS

ATTR DATET-B5 § AASHTO T2Ur-54  {SDP-5248) INTEGRITY (h TEETING
Client MLCTEC Borng e, LB
Client Relaranoe LEE PLANT G46B-10-1181 Dapthf.} 20,2207
Project Na, 201%-716-01 Sample M. =1
Lan ID 2011-716-01-01

Visua. Dezanplion: SRAY BRIV FAT SLAY WITH SANL

Effecie LOonhning Fressure (Do 16.7 Siage Ao, 1
Tes! Ve 2
{NITIAL DIMENSIONES o YOLUME CHANGE
mnitial Samiple Length (in.} 6.09 YVolume Afler Consolidatian {in® %) 55490
lritial Samale Dismeter (in.] 2.54 Length After Consolidalion: {in] £.oa
Inibal Samiple Area (in*2) g 35 Arga Afler Consalidation (in"Z) 6.0713
Initig Sampie Yolume {n"3} L
Strain  Devigton AU i, 5,  Effective Principie A P Q
(%) Stress Stress Ratio
K] 249 2.64 18.06 5.0 1.138 .59 16 B .90
p.ot 3.78 1.60 1%.88 HN 1,251 042 16.9% ~.80
014 582 3649 19483 120 1,644 055 16 42 341
D25 .94 548 20va 11.2 1.844 Nn.ca 1%.848 476
L5 1363 £.0% 22.25 ) 2.563 [.B1 1543 .82
C.td T4 TE 5681 2204 a1 2825 [ 50 545 7.8
0.8 45534 922 383 YA 3184 .58 Th.ES 817
AT 19.04 T eG 28.08 7.0 3705 L.32 1656 a5z
107 HNET 9606 25,21 G.9 &130 [ 4B 1771 10 80
218 Fa 05 2.56 A219 A 4 A48 .36 052 1% 48
258 27T 4% 9,16 34,95 T 4 BAT (.54 2125 AT
KR T 2078 a7 37 .To £.G &L T3S {.30 2249 74.30
3,47 2051 H36 3976 g2 4705 c.2e 2380 12 46
L6 3357 764 42.064 21 4. 704 023 2983 1679
q 57 3518 G.E5D 4508 R 4 Brd 0.8 2795 15.0%
2,73 3825 6,07 A8 HE 106 4.5949 ] 2975 18.12
G 45 30,83 537 51.30 11.4 £.533 0.1s 3133 18287
T.ab 4164 4.40 o 13 12,3 4,402 o1 33 2092
a2d 4318 3.7z EF.LG A 4,337 Qg3 i 21,689
023 44 15 2.87 57 9 13.7 4218 n.o7 KR 2z.0u
.09 5.0 2.01 b I 14.2 4174 .08 G T 22682
L 4% 5 207 .27 4.6 4120 a5 L 2282
11.74 4 7 o i Ge.01 ih2 LRI Q.03 2062 23,58
15.01 47.33 Ccay 53,16 158 .43 ncz A0 49 2567
1404 w7.3h 0.5 6454 TE.2 31.886 ;.01 ac Iz 234z
R 4533 DL0E Bo.02 16.7 a.e07 CA0 a0 B 2517
16,77 158,44 -0, G344 i7.G 3.648 - 2% .23 e
18.0: 45, Gi) oL D 606 17.3 G818 -0.C° 44,30 2430
19.23 2B.650 - 86 B 13 176 I 76T OGE 4184 2430
Tested By MPS  Daw 27304 Inpet Checker By = 1 Sate <2 S !
page G of B

ol Wostnghouse Boulewars » Suite 107 Faleigl, WO 2TE0S « Phone (B0 BFa-(aUD » Tar SEr VIR - e geclasnoer el



MACTEC Enpineering and Sonsulting, Inc.
Propress nergy

APPENDIX C-2
Results from 2007

Asgeasment of Dike Structural Stabilioy
Ash Pand, H.F. Lee Stearm Electric Flar
Wayne County, Marth Carclina
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eotechnics

INTEGRITY IM TESTIMG

CONSOLIDATED UNDRAIKED TRIAXIAL TEST

WITH PORE PRESSURE READINGS
ASTM D - 4767 (SQOP-528)

Clienk MACTEC

Client Reference PGN-LEE PLANT 6466-07-1884

Project Mo, 2007-F3R-01

Lab 1D 2007-738-01-03 Specific Gravity fassumed) 270

Visual Description: BROWHN CLAYEY SAMD {UNDISTURBED)

" SAMPLE CONDITION SUMMARY

Borng Mo, B-2 B2 B-2
Depth {it) 7474 8247 6.3-7.3
Sampls No. 5T 5T 5T
Tesi Ho. T T2 T3
Deformation Rate (infmin) 0.002 0.00008 000008
Back Pressune {psl) 60 0 49.9
Consolidefion Time (days) 1 4 4
Inifial State fwi) 102 12.7 12.7
Total Unit Weight (pef} 121.8 128.5 140.2
Dy Uit Weight {pct} 105 1140 124 4
Final State (w9 171 185 150
Inifal State Yoid Ralio,e 0526 0.478 0,355
Tested By TMS  Date 12118/07  Input Cheched BY  tes pale i sy
pags 1 of 1 y OET): ST-518 DATE £-25-90 REVISXRILETWCRZ007 PROJECTEI007-738 MATTETYICCT-FI8-01-04 Tnas, Sumreny. LS| Sheet

2200 Westinghouse Boulsvard - Sule 106 « Raleigh, NG 27604 « Phone (818] B76-0405 - Fax (918) §76-0460



eotechnics

INTEGRITY ft4 TEETING
CONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE PRESSURE READINGS
ASTM D4767-95 / AASHTO T207-84 {SOP-528)

Client MACTEC Boring Mo. E-2
Client Reference PGMN-LEE PLAMT B465-07-1884  Deplh{ft.) B.2-7.8
Project No. 2007-738-M1 Sample Mo, 5T
Lah ID 2007-728-01-03

Consolidated Undrained Triaxial Test with Pore Presﬁure
K]

i . T
; l | I
EIN® = TAN o , |
— a : .
o — ; .
50 FOS @ : Yy =
40
Ex
d
el S
10 —_
L = T
f 1 20 H 40 50 i T 80 a0 100
F. ipsi}
—&— Ma. Effeg, Sirexs Ratio Poinls  ==Fgure Envelope —5— Tegt N, 1 ~—ae Tiggh Mo, 2 —e— Tt Mo, 3
vk
a = 0.06 T = .08 "*f
a = 32.2 D = 39.09
Tested By TME  Date 12/18/2008 Approved By A4 Date ;oo

T o )
#1398 107 G 00 estingha USe HoLiavart « Sone 08+ &aleigh, NC 27604 « Phons (819) 875-0405 + Fax (619) 876-0450



CONSOLIBATED UNDRAINED TRIAMIAL TEST
WITH PORE PRESEURE READINGSE
ASTHW D4TEY-05 [ AARHTO T297-84  (S0P-528)

eotechnics

INTEGRITY I TESTING

Cliesit MALCTEC Boring Mo, B-2
Cliem, Reference FEHLEE PLANT B368-07-1584 DepthifL) £6.2-74
Projec M. 2007-738-01 Sample Ma. 5T
lab 1D 2007-738-01-03
Visual Desarigtion: BROWN CLAYEY SaMHD (UNDISTUREBED)
120 . T
| !
100 - i i - _

£

=

e

]

=

=

o

=]

! .
é: 10 1” 14 16 1B
Straln (%)
—2—Tesl Mo, 1 —&—Tesl Mo, 2 iy Tinst W, 3
Tesled By TWMS  Date 12182007 Approved By 47 Date S el

paqe Zof g

2200 Véesinghouse Boyleward - Suite 105 « Raleigh, NG 27604 « Phone (815)

575-04G5 « Fax {315) BTE-0460



eotechnics

IHMTEGRITY IM TEATIMG

CONSOLIDATED UNDRAINED TRIAXIAL TEST

WITH PORE PRESSURE READINGS
ASTM [ - 4767 {SOP-528)

Clienl MACTEC

Client Reference PGH-LEE PLANT &468-07-1584

Project Mo, 2007-733-01

Lab ID 2007-738-01-02 Specific Gravily {assumed) 2.70

Visugl Description: BROWN SANDY CLAY {UMDISTURBED)

SAMPLE CONDITION SUMMARY

Borng Mo, B-1 B-1 B-1
Diepth (1) 24.4-24.9 239-24.4 243238
Sampls Mo, ST 5T sT
Test Mo, T1 T2 T3
Oieformation Rate {infmin) 0.00005 B.00005 0.002
Back Pressure (psi} 5.1 al 50.1
Congalidalion Time (days) 3 3 1
Initial State (W) 41.4 41.4 185
Total Unit Weight [pcf} 126.5 1319 127.8
Cry Unit Weight {pct) £0.4 833 107.9
Final Stxte (wa) 20.5 237 19.4
Initial State Vaoid Ratio,e 0885 0.807 0582
Tesed By TMS Dak 12M7/07  Input Checked By o Date /o -7
page 1 of 1 [HCR. DT-525 DATE 6-25-36 REVISIOMLAB 13007 PROJESTSIN0T-735 MACTECYMKT-758 401 02 Trigs Summary XL Sneell

2200 westinghouse Boulevard » Suite 705 - RBaleigk, NC 27804 » Pogne (5149] B76-0408 « Fax (9714 B75-[ME0



eotechnics
IMTEGRITY IM TESTIHNG
CONSOLIDATED UNDRAIMED TRIAXIAL TEST
WITH PORE PRESSURE READINGS
ASTM DA7EY-Q5 F AASHTO T297-84 (S0OP-528)

Client MACTELDC Baring Mo, B-1
Client Reference PGMN-LEE PLAMT 6468-07-1884 Depth(ft.) 23,3249
Froject Na. 2007-738-01 Sample Mo, ST

Lab 1D 2007-7a8-01-02

Consolidated Undrained Triaxial Test with Pore Pressure

Fiil | | ! -
BIN @ = TAN & !
_ a )
o | |
& COS o ; 1 et :
| ~ |
4: H
|
&0
o
4f
[ !
T a
o :
A
i
'
I
8o o iy 120 40

P, {psi}
—tir— Max. Eeg. Sipgs Fatio Foins e pilure Enyaiops —&=—Test N, ¥ ——Text M. 2 —t= Tegl Mg, 3

"'\\
a = 1.36 T = 1652 > et
= -

a = 28.6 = 34.80

Teshed By TME  Date 121707 Approved By  Am Date  —y'omr
page Tof 8 DICN: CT-5378 DATE £-25-98 REV5CH 3
2200 \Westinghouse Boulevard - Suite 105 « Raleigh, NG 27604 » Phoree (919 BTE-0405 « Fax (819 876-0450




eotechnics

CONEDLIBATED UNDRAINED TRIAMIAL TEST INTEGRITY [N TELTING
WITH PORE FRESSURE READINGS
ASTM DAyET-05 ¢ AASHTO T297-04  (SOR-528)

Client MACTEC Boring Mo, B-1
Client Reference PGH-LEE PLANT 6468-07-1584 Deptht.) 23.3-24.9
Projerct Ma, Z00¥-738-0% Sampla Mo. 8T
Lab 1D ZROF-738-0F 0%
YWigual Description: BROWHN SANDY CLAY {UND']STURBED]

141

Devilator Siress [pzl)

a4

L. ]

14 18 18

Siraln {%}
=—fr=—Tes1 Mo. 1 —8—Teg! ko 2 —_—t— Tz Mo. 3
Testad By TS  Dale 12011707 Approved By e Dae Ao -pf

pege S el &

2200 Westinghouse Bouleyard » Sutte 105 « Raleigh, NC 2760& « Phone (878) 876-0405 - Fax [18) B7G-046C



WACTEC Engineering and Cansulting, Inc.
Progress Erergy

APPENDIX C-3
Results from 1599

Azgessmant of Dike Sfructural Stabiliey
fch Pond, A.F. Lee Steam Electric Plant
Wayne County, Marth Cargling




UNCONF INED COMPRESSION TEST

baf

Compressive Stress,

10 15 23

LAxinl SEtrain, E

Somple number: [ i
| Uneentined strengih, t=f 465

Undroined shear strengih, tsf 2.532 _
Rete of strain, B/min 0.503

| Woier content . & 182

Vaild ratio 0, 4835

Saturogtion. % 898 .%

Dry density, pof 117,58

Sorcimen cijameter, 1o Z.84

Specimaen height, in 5._61

Description: (WISUALMREDR YELLCW AND OLIVE CLAY

LL = 5B |PL - 25 =

0.0 GS = Z.EBG Type: UNOISTUREED

Project No.: 22720933525
fAgte: JUWE 0, 19399
Ferarks:

SPECIFIC GRAaYITY |15
ASSUMED

YOl et

Project: ASH FOND O IKE STATILITY

H.F. LEE PLANT

Loco? ion: LOD-1, 5T-%, 3'-7'

Fig Mo. LR1-1

UHRCONF |NED COMFRZSS 70N TEST

LAW ENGINEERING

noVeWED BY: //’5'4 f/rﬁ?x/é




200

£ .00

sf

i

Compressive Sliress,
]

UNCONF INED COMPRESSION TEST

.....................

o 5 10 12 20

Awxiagl Stra‘n, %

Tamole number: 1

Uncoafined strengih, 1sf ; =. 81

Urndrairaed shear strengthn, tsf 1.80Q

Rate of strain, & min n_ 8oz

Wioter content, & 1.3

Word rotic Q.4751

Saturation, & 100,50

Dry density, pef 1i2.6 |

Soecimen digmeter, in 7. 84

Somcimen height, in E.E" |
Descrigtion: {VISUALIOLIVE CLAY WITH GRAY CLAY LEMSES

-L = E5 [P = 30 [PI= 350 |88 =2.66 | Type: UNDISTUREZD

PFroject Mo
Dote: JUME 10

FRarorks:

SPECZIFIC GRAVITY |5

ABIZUNED .

Fig No. LDi-2

3072093525 [Client:

. TEEY

Froject: ASH POND DIKE STABRITLLTY
H.F. LEE PLANT

Leocotion: LO-1. 3T-2, '3'=135"°

UNCONF INED COMPRESSIONM TEST

LAW ENGINEERING

FIEUIEW;Y! //Z//ﬁz



5.0C :
4 .20

E

2 3.00

A

LA

'

>

]

o]

e

L

(&R

=

2

0

UNCONF INED COMPRESSION TEST

......................................

¥ 2.5 a2 7.5 10
axial Strafin, &
Samole nomber: K
draconfined stresgth, fsf 2._30
Undrained sheor strength, isf LS
Rate of sirain, %/ min 0.B02
| Mioter content. & 22.40
Woie rotic 0. 5849
Zaturctiom, & 94 .7
Ory density., pof 104, 4
Speciren diameter, in Z.B5
Specimes Reiont, ir A_B1 i |

Cescripiion:

(W ISLALTY YELLDW BROWN AND GRAy MOTTLED CLAY

LL = KG | PL = NO IPI - GS = 2.65 | Type: UNDISTURBED

Fraject No.: 3072083525 Cliant:

Date: JUNE 10, 1999

Rema s - Project: ASH POMD DIKE STABILITY “
NO=NOT DSTEAMINED. H.F. LEE PLANT

SPECIF.Z CRavYITy 1S ASSUMED.

Ffig WNa. LE2-1

Lecation; L2, IT-~7, 8'=—10°

UHCOMFIMNED COMPRZIZSIOM TEST

LAW ENGINEERING

REVIEWED Y; ,% MM



UNCONF INED COMPRESSION TEST

5.00
4.00
w
3.00

Compressive Stress,

14 13 20

Axial Sirain, &

Zampla number: 1 !

Urconfined strenogth, tef 2_EBq

Ungrained sheer strengith, tsf 1.25 j
Rate of strain, %/ min O.802

Water conisnt., % 25 .8

Yoid rotic C.6220

Soturation, % 3.2

Ory dens'ty, gef t02 .0

Specimen digmeter, in Z.84

Specimen hELEDt- in 3.61

Description: (VISU&A_Y OLIVE AND GRAY CLAY WITH CRGAN|C LAYERS

LL = HO [PL:MD Pl

| GhH o= 2,55 Type: REMOLDED

Fraject Meo.: 3072093525

Lote; JUWE 10, 13548

Rama s - Project: ASH POND DIKE STABILITY i
wDmMHCT DETERKIMNED, H.F. LEE PLANT
Logation: LD=2, ST=2, 18 -Z20°
CRECLFIC GRAY . TT |5 ASSUMED. =
LIHCONT | NED COMFRESS QM TZST I
Fig No. LDZ-2 LAW ENGINEERING ]

Cliemt -

REVIEWED BY: M



mMALTEC Engineering and Consutting, [ac,
Progross Energy

APPENDIX D

Stability Analysis Plots
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APPENDIXE

Seismic Site Class and Peak Ground Acceleration Calculations

MACTEC Enginaering and Consulting, [AC.
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Iiernational Ruilding Code Jite Class Caleulation - Manual Hammer

Praoject: L Ash Pend Stability Anilysis
Location: Caldshers, BC
Project ks ErMSE-10-01581
Date; [ 12472000
Input hy: Sharae Tallamudi C‘JE«‘I( W ;II{‘ f”
Borlag N, ARl | AB2 [ AR3 | ABA
Sample Depth | Field | Field | Fleld | Fietd
From To SFT | 5PT SPT SFT
1] 2.3 (& o 1 0
x5 3 1£ 19 [ 13
5 B 7 0 149 15
[ 16k 19 L3 7 7
10 15 13 Ly 15 7
is ] 3 L5 20 11
iy 25 13 LY & 15
25 1] 42 28 2l Rl
3a 35 42 23 n Kl
33 W a2 H 2l 18
4a 45 42 2B 21 3k
LE] o L0} 1K) 1(H) 10X)
5a 55 L 10 144 100
55 A0 [[£ 1] 100 REX 101
# 0¥ [0 L LK) 100
&5 70 124 140 14x] 100
it 5 100 LK) 154 100
i5 20 10 L K3 L[] 100
[ ¢} 33 100 LIk} {53 100
i Eadl JLLE 10,15 Ly L
Hi us 100 LM 17 1!
u5 [ELY 100 15X 17K 100
Mavg 24 35 26 k1]
Site Class | © 1} ] D
Sile Clar Wy b Cu
4 21 Ay ok
L] 1 e T A BTLY
- 12w, 280 < Dl
o Eod U FES 1700 - 2O
B alix) s 4 1

[apz I of

Mol

-The surficial materials are inteclayered sandy clavs,
clavey sands and sunds typacal of Incer Coastal Plain
whily degpor mizgerials are residual Sloy soil derived
from chemical and physical weathering of
metavoleanis cocks, With inaeasias depihhe
residual sails tcansistion g1 panially weialhered rock
(EYERY andl rock.

-Borings ane typically wrmanated at o depeh of 30-ft.
- P%R is assumed below o depth of 45 Feet based on

the avalluble histonc boring dae withim the project
sie.

Site CovlTigients and adjusted maximum considered esclbhyguake spectral response acccleratign paromelers

Zite coalMicient for CLASS D
Hitg cocfficient for CLASS D

Mapped Spoctral aceel=rabiong o

shorl petiods

Mapped Speciral response for L-ze0

petcel
E.5,
E3,
PP

Peax wround dccelembon =

$42.5

[R]
24

=LI3E

= 13003
= [}.7564
= .2M05

k107

= 0.050

(AASHTOVUSGS Ghi-2.] sofiwars)
(AASHTOVUSGS GiA-2.] sofmwvare)

(AASHTUSCSE GiA-2,1 software)

(AASHTOMISGS Gbl-2. 1 soflwars)
{Eq.15-37 Intemational building code 2006)

1 Eg.16-38 [ntemational building code 2006)
(Eq.16-40 [ntemaricnal building code 2008



AASHTO Earthguake Ground Motion Parameters - ¥ersion 2.10
{AASHTO GM-2.1}
Seismic Design Parameters for
2007 AASHTO Seismic Design Guidelines

Poject: Lee Plant - Ash Pond & Cooling Pond Stability Analysis
Date and Time: 1124/2010 10:23.36 AM

Conterminous 48 States
2007 AASHTO Bridee Design Guidelines
AASHTC Spectrum for 7% PE in 75 years

Latitude = 35371%66
Longitude =-078.068689
Site Class B
Data are based on a Q.05 deg prid spacing.
Period 5a
{sec) ()
0.0 0.049 PGA-Site Class B
02 0117 5z -Site Class B

1.0 0.045 51 -5iteClass B

Conterminous 48 States

2007 AASHTO Bridge Design Guidelines

Spectral Rezponse Accelerations SDs and 5D
Latitude = 35.3715%66
Langitude = -078.068659
As = FpgaPGA, 5Ds = Fabs, and 501 = Fysl
SiteClass C - Fpepa= 120, Fa= 1.20, Fv= 1.70
Cata are based on a 0.05 deg grid spacing.

Pariod Sa

{sec) {g}
0.0 0059 Az -SiteClassC
0.2 0.141 SDs -Site Class C
1.0 0076 SD1-5iteClags C

Contarminaus 48 States

2007 AASHTO Bridge Design Guidelines

Spectra] Response Accelerations S0s and 501
Latitude = 35371566
Longitude = -078.06BEES
A =FpgaPGA, SDs = Fass, and 501 = Fuil
SiteClass D - Fpga= 1.80, Fa= 160, Fv= 2.40
Draata are based on a D.05 deg grid spacing.

Perind Sa

(sec) (g}
0.n Q0078 As -5SiteClassD
.2 0188 5Ds-Site Class D

1.8 (0. 107  5D1-5ite Class D



Corterminaus 48 States

2007 AASHTO Bridge Dresign Guidelines

Spectral Response Accelerations 5Ds and 5D1
Latitude = 35371566
Longitude = -078 06680

As = FppaPGA, 5Ds = Fass, and 501 = Fvsl

Site Class E - Fpga = 2.50, Fa = 250, Fv= 3.50
Data are based on a 0.05 deg grid spacing.

Period ka
{sec) {g)
0.0 0,127 As -Site ClassE

0.2 0.293 SDe-SiteClass E
1.0 0150 5DL-5SieClass E

Purpose - The ground motion parameters ohiained in this analysis are for use with the design
procedures described in AASHTO Guidefines for the Seismic Design of Highway Bridges {2007) The user
may talculate seismic design parameters and response spectra {both for period and displacement), for
Site Class A through £

Description - This program allows the user to chiain seismic design parameters for sites in the 50 states
of the United States, Puerto Rico and the U 5. Virgin Isiands. In most cases the user may perform an
analysis for a site by specifying location by either latitude-longitude {recommended) or zip code,
However, locations in Puerte and the Virgin lslands may only be specified by latitude-langitude, Ground
rmotion maps are included in POF format. These maps may be opened using a map viewer that is part of
the spfware package.

Data - The 2007 AASHTO maps are based on 5% in 50 year probabilistic data from the U.5. Geological
Survey tdata sets far the following regions: 48 conterminous states (2002), Alaska [2006), Hawaii (1998),
Puerta Rico and the Virgin Islands (2003). These were the most recent data available at the timea of
preparatian of the AASHTO maps. The AASHTO maps are labeled with a probability of exceedance of7%
in 75 years which is appraximately equal to the 5% in 50 year data.



MACTEC Engineeering Consulting, Inc.

Lee Plant
24 Movarnigar 2010
INPUT OUTPUT
Siate Plang, NADED Gepqraphie, NADES
3290 - Marth Canging, LS. Feat Vartical - MAVDBS, 1.5, Faat
Wertical - NAYDHES, U5, Fegt
cB-4 172
Morthingf¥: 531450 .44 Latitsde: 35 22 17.539%0 CSS-?‘:?—[EEG)
Easgting/X; 2271523, 24 Longitude: 73 D4 C7,27084
-0
Elevation/Z: 10 Etevation/F: 10,000 (78 EB&ET)
Convergenge: © 32 15,0535
Secale Fastor: ©. 55987474649
Combined Faclor: 0. 353875757
AB-1 812
Marthing/Y: S526532.36 Latituds: 35 23 CB.OBET33 {:35-‘335 FY 'L)
Easting/X: 2276734 . 36 Lengituda: 7B 04 17.43D021
ElavationiZ: 17 Elevation/Z: 10.000 {?5-&?1553}

Convergence: & 32 79.25L8%
Seala Fackar: 7.959BT3217
Camblnad Fackor: 2.929B802G]

Ramark:
Corpagan vE.0L1, LS, Army Corps of Enginaars



APPENDIX F

Historical Geotechnical Information
F-1 Stability Analysis from 1999 work {Excerpts)

F-2 Stability Analysis at Secondary Settling Pond from 2007 work

(Excerpts)
MACTEC Enginesring and Cansulting, Inc. Acsassment of Diike Stroctoral Stability
Progress Energy Ask Pond, Y.F. Lee Eteacm Electre Plant

Wayne County, NWarth Carolina




APPENDIX F-1

Stability Analysis from 1999 work {Excerpts}

MACTED Engineertng and Consulbing, Inc.
Progres Enargy

Assessment of Bike Stroctural Stability
Ash Pomd, H.F. Lee Steam Eloctriz Plans
Wayne County, Nortn Carolina
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APPENDIX F-2

Stability Analysis at Secondary Settling Pond from 2007 work (Excerpts)

MACTEL Englacering and Consulting, Inc.
Propross Energy

Assassrmant af Dike Steuckural kability
Ach Fond, .5, Lee Steam Electric Plant
Wayne County, Morth Carceliaa




LEE PLANT ASH POND
SECONDARY SETTLING DIKE STABILITY INFORMATION
Siope Stability Analysis Results
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1.0 Executive Summary

The Ash Pond is a storage area for coal combustion byproducts for the Progress Energy H. F. Lee Plant.
The Ash Pond Dam is an approximately 20-foot high earthen dam. The impoundment has a normal
surface area of approximately 143 acres and a design maximum storage capacity of approximately 1,980
acre-feet. This report summarizes the dam breach and breach inundation analyses completed for the Ash
Pond Dam. The analyses were completed for a wet weather failure and a dry weather failure. The breach
flood wave was routed into the Neuse River. The breach flood wave was routed through the downstream
floodplain using HEC-RAS.

Based on available information there appears to be few inhabited structures along the floodplain of the
Neuse River within the vicinity of the embankment, with the exception of the Stevens Mill Village mobile
home community which is located approximately 2.7 miles from the Ash Pond Dam. There are two
bridge crossings that could be affected by a breach flood wave, the most heavily traveled of which is the
bridge over the Neuse River on State Road 1008 (also known as Stevens Mill Road).

These analyses are intended to be conservative, using worst case assumptions related to failure events, for
use in an Emergency Action Plan for the facility. Data for the hydraulic analyses were obtained from
readily available information with limited field data collection. The HEC-RAS model developed by
FEMA for the preparation of the Wayne County Flood Insurance Study was used to analyze the resulting
inundation of the breach wave. The elevation — storage volume curve for the Ash Pond was developed
from topographic information provided by Progress Energy.

Available information indicates that the constructed top width of the embankment is 12 feet and the crest
elevation is 90 feet North American Vertical Datum of 1988 (NAVD). The design side slopes were
estimated to be 2 foot horizontal to 1 foot vertical (2H:1V) on the interior and exterior. The maximum
height of the dam is 20 ft from crest low point to the downstream toe near the Neuse River. The
hydrologic design criterion for the storage area is retention of one half of the Probable Maximum
Precipitation (PMP).

The routing of the flood wave was accomplished using Hydrologic Engineering Center — River Analysis
System (HEC-RAS) version 4.1 (US Army Corps of Engineers, 2010). The breach of the embankment
was routed directly into the Neuse River without any attenuation of the flood wave occurring in the
overbank portion of the river.

The breach parameters were developed pursuant to the empirical equations presented by Froehlich (1995)
following the evaluation of 63 dam breaches. The breach width estimates were based on a storage
volume equal to 60 percent of the total capacity of the impoundment. The bottom width of a trapezoidal-
shaped breach was estimated to be 24 feet. The bottom elevation of the breach was assumed to be at 70
feet NAVD. Breach section side slopes of 1H:1V were chosen as they represent the upper limit of the
typical range of values. The breach development time was estimated to be 0.5 hours.

The breach analyses indicates that the breach of the Ash Pond is not likely to cause a water level increase
of greater than 1 foot in any area downstream of the Ash Pond within the extent of analyses for the wet
weather condition. The breach analyses indicate that the areas inundated by the dry weather breach will
be contained to the confines of the banks of the Neuse River with, the exception of the area adjacent to
the southeast corner of the embankment. Therefore, it is apparent that a breach of the Ash Pond Dam will
not pose a significant risk to public safety.
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2.0 Introduction

This report summarizes dam breach analyses completed for the Ash Pond at the Progress Energy H. F.
Lee Plant to determine the extent of the inundation resulting from a dam breach. Analyses were
completed using Hydrologic Engineering Center — River Analysis System (HEC-RAS) version 4.1 (US
Army Corps of Engineers, 2010). Basic pertinent information regarding the impoundment and dam is
summarized in Table 1.

Table 1. Ash Pond Structure Information

Impoundment Name

Ash Pond

State Dam ID No

Not assigned

Current Size Classification

Intermediate

Current Hazard Classification Significant

Location Latitude: 35.379° Longitude: -78.069°
County Wayne

Receiving Stream(s) Neuse River

Impoundment Area 143 acres

Maximum Dam Height 20 feet (70 ft to 90 ft)

Normal Water Elevation 84 feet NAVD

Maximum Depth 20 feet

Maximum Hydraulic Storage VVolume

1,980 acre-feet (as designed) (3,194,400 cubic yards)

Material(s) Stored

Coal combustion product

Storage status Unknown
Principal Spillway None
Emergency Spillway None

Dam Minimum Section

Top width: 12 feet, Interior Slope: 2.0H:1V,
Exterior Slope: 2.0H:1V

Embankment Materials

Earthen

3.0 Description of Facilities and Potentially Impacted Area

3.1 General

The Ash Pond Dam is used for storage of coal combustion byproducts for the H. F. Lee Plant. The
reservoir has a designed storage capacity of 1,980 acre-feet (AF) below the embankment crest elevation
of 90 feet NAVD. Information describing the characteristics of the impoundment, spillway facilities and
maximum dam section are provided in Table 1.

The breach flood wave was routed directly the Neuse River with no interlaying overland flow. The
analyses included an assessment of the sensitivity of the model predictions to various breach parameters
and flowable impoundment storage volumes.

Based on available information there appears to be few, inhabited structures along the floodplain of the
Neuse River within the vicinity of the embankment, with the exception of the Stevens Mill Village mobile
home community which is located approximately 2.7 miles from the Ash Pond Dam. There are two
bridge crossings that could be affected by a breach flood wave, the most heavily traveled of which is the
bridge over the Neuse River on State Road 1008 (also known as Stevens Mill Road).
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3.2 Impoundment and Embankment Characteristics

The impoundment characteristics were determined from topographic information provided by Progress
Energy. The elevation — volume curve for the impoundment were developed in accordance with the
methodologies presented in Malcom 1995. The elevation — volume curve for the Ash Pond is presented
in Figure 1.

90

88 /

86

84

82

w0 -
) ~
N

e

Elevation (ft NGVD)

70

0 500 1000 1500 2000 2500

Storage (acre-feet)

Figure 1. Ash Pond Elevation — Storage Volume Curve

The design top width of the embankment is 12 feet. The design side slopes are 2H:1V on the interior and
2H:1V the exterior. The dam crest is approximately 20 feet above surrounding grade. Excess water in
the reservoir is discharged into the Neuse River through a barrel and riser with an overflow elevation of
84 ft NAVD. The hydrologic design criterion for the storage area is retention of one half of the PMP.

4.0 Scope of Investigation

This report summarizes the results of analyses completed to determine the extent of the inundation
resulting from a breach of the Ash Pond dam. The analyses extended as far downstream from the
impoundment structure in question as significant impacts of a reasonable worst case scenario were
determined to propagate. The extent of significant impacts was a site-specific determination, considering
factors such as:

e sensitivity of impacted features to high water level (human safety, property damage, emergency
services demands, transportation systems, etc.), and

e maximum water level relative to naturally occurring high water levels and fluctuations from
precipitation events.
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Assessment of the risk of a dam breach occurrence was not part of this work; nor was detailed
investigation of the most probable breach location or breach characteristics such as rate of growth,
dimensions, and other information that would require more detailed geotechnical information including
site-specific materials investigations, testing and analyses. The detailed considerations and analyses
required to develop a quantitative descriptive model of the fluidization of coal combustion products
(CCP) stored in the impoundment, the transport and settlement at downstream locations was also not
included in the scope of this investigation. Rather, it was assumed that the volume of fluid discharged as
a result of a breach behaves as water, a Newtonian fluid in hydraulics terminology. This is a conservative
assumption because entrainment of solids in the fluids discharged would cause increased energy losses in
the fluid, resulting in slower velocities, quicker flood wave dissipation due to loss of volume due to solids
settling and other fluid mechanics considerations.

Recognizing that conservative assumptions regarding breach formation characteristics, conditions at time
of breach, along with an assumption that the entire impoundment volume is water would create an
unrealistically conservative prediction, the analyses did include an assumption regarding the fraction of
the total impoundment volume that would become fluidized and discharged. Also recognizing that this is
an assumption, a sensitivity assessment was completed to characterize resultant critical predictions of
water levels and timing as a function of the assumed storage volume fluidized.

Data for model development were from readily available sources with limited field work to confirm
conditions or collect additional information. No engineering survey was completed for floodplain cross
sections or bridges that cross the streams.

5.0 Summary of Methods and Approach
5.1 Hydraulic Analysis

The hydraulic analyses completed for this study were based predominantly on application of the hydraulic
model Hydraulic Engineering Center — River Analysis System (HEC-RAS), version 4.1 (USACE HEC,
January 2010). HEC-RAS is a general application, one-dimensional model that can perform unsteady
flow routing through an open channel system that may also include culverts, bridges, levees, tributaries,
storage areas and traversing dams. Unsteady flow analyses deals with flow conditions that vary
temporally and spatially.

For this study, the general approach was to define the impoundment as a HEC-RAS storage area and
analyze a dam breach using the lateral structure option to model the embankment to be breached. A
lateral structure in HEC-RAS is a structure located parallel to the flow direction of the river with flow
over the structure being analyzed as a weir for which a breach scenario can be prescribed. The hydraulic
model of the Neuse River developed by FEMA for the Flood Insurance Study of Wayne County was used
to analyze the affects to the Neuse River resulting from the breach of the Ash Pond Dam.

5.2 Boundary Conditions

The inundation resulting from a breach of the embankment was analyzed for two separate weather
conditions. For both weather conditions, the boundaries of the hydraulic model were described using a
constant flow rate at the headwater of the model, and a specified stage at the tailwater of the model. The
flow and tailwater stage of the Neuse River for a dry weather scenario was determined from the
maximum monthly mean discharge of 4,700 cfs specified in the 2009 Water Data Report for USGS
streamflow gauge 02089000 — Neuse River near Goldsboro (Wayne County). The boundary conditions
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for the wet weather condition were input as the flow rate and tailwater stage of the Neuse River for a 100-
year frequency flood of 39,093 cfs as specified in the Flood Insurance Study for Wayne County.

The initial pool elevation for the dry weather scenario was set to the normal pool elevation of 84 feet
NAVD. The initial pool elevation for the wet weather scenario was set to the crest elevation of 90 feet
NAVD.

5.3 Embankment Breach

The breach parameters were developed pursuant to the empirical equations presented by Froehlich (1995)
following the evaluation of 63 dam breaches. The breach width estimates were based on a storage
volume equal to 60 percent of the total capacity of the impoundment. It was assumed that 60 percent of
the total water and solids volume of the Ash Pond would flow out of the pond. The trapezoidal-shaped
breach bottom width was estimated to be 24 feet for the wet weather failure scenario. The breach bottom
width was estimated to be 23 feet for the dry weather failure scenario. The bottom elevation of the breach
was assumed to be the elevation of the reservoir bottom, which is approximately 70 feet NAVD 1988.
Breach side slopes of 1H:1V were chosen as they represent the upper limit of the typical range of values.
The breach development time was estimated at 0.5 hours.
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6.0 Sensitivity Assessment

There are several parameters that can be identified as potentially important to determining the prediction
of results of a dam breach. Not all, but most, of these are typically inputs to available dam breach models.
These parameters have a significant amount of uncertainty in what a representative value might be. In
addition to these normal uncertainties, modeling of discharges from impoundments that contain material
such as ash or gypsum that may be fluidized by a breach presents additional uncertainties.

It is unlikely that all the contents of the 143-acre impoundment would become fluidized in the event of
even an extremely large and rapid embankment breach. To assess the impacts of the assumption
regarding the fraction of total volume (solids and pore space water) that would be mobilized, various
fractions of the total storage volume were assumed to be discharged. The results of four simulations with
various fractions of the total storage volume are presented below. Additionally, model sensitivity to
breach bottom width, breach development time, and breach side slopes were evaluated. The results of the
sensitivity analysis are presented in Tables 2 and 3.

Table 2. Results of Sensitivity Analysis for a Dry Weather Breach

Modification Peak Discharge Rate (cubic Peak Tailwater Stage (feet
feet per second) NAVD 1988)
None 5,181 68.9

Increased Breach Bottom
Width by 50%

6,696 69.1
Reduced Breach
Development Time to 0.25 hr 5363 68.9
Increased Breach
Development Time to 1 hr 4.876 68.9

Table 3. Peak Breach Discharge versus Discharge VVolume for a Dry Weather Breach

Percent of Total Peak Discharge Rate (cubic Discharge Volume
Volume feet per second) (acre-feet)
100% 5,951 1,842
80% 5,616 1,499
60% 5,181 1,145
40% 4,627 778

7.0 Summary of Selected Final Analyses
7.1 Assumptions and Selected Inputs

The sensitivity assessment indicates that minor changes in the maximum inundation will result from the
modification of the selected parameters, with the most significant alteration in the breach hydrograph
resulting from the increase in breach bottom width. Increasing the breach bottom width by 50 percent
results in a peak discharge rate increase of 1,122 cfs (23.7 percent). The selected HEC-RAS model inputs
for the final breach analyses are presented in Table 4.
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Table 4. HEC-RAS Model Inputs

Input Value
Breach Development Time (minutes) 30
Breach Bottom Width (feet) 24 feet (Wet Weather)*
Breach Side Slopes (H:1V) 1
Breach Bottom Elevation (feet NAVD 1988) 70 feet
Breach Progression Rate Linear
Computation time increment (seconds) 60

* Breach bottom width was estimated to be 23 feet for the dry weather condition.
7.2 Flood Wave Travel Time and Route of Travel

It is important for emergency responders to have an estimate of how much time is available in the event
of a dam failure to take action at various downstream locations. The available time is not dependent on
the time of arrival of the maximum water level, but rather on a condition that is typically less clear —
when impacts become critical. Perhaps the most apparent example of this is when access to an area
becomes inundated, affecting the safety of movement of the public and emergency service workers. A
default initial impact of 1 feet of inundation was chosen since this is a value were egress by automobile
becomes difficult.

The flood wave travel time was determined for two initial conditions. The first initial condition is
representative of typical dry weather conditions where the pool elevation is at 84 feet NAVD. The second
initial condition is representative of wet weather conditions where the pool elevation is at 90 feet and
failure of the embankment occurs as a result of overtopping from high inflow. Due to the conveyance
capacity of Neuse River relative to the discharge rate occurring from the embankment breach, minimal
inundation is observed for either breach scenario. As a result no areas of the Neuse River were inundated
more than 1 foot for the wet weather condition. A summary of the inundation depth and flood wave
travel time is presented for the dry weather condition in Table 5.

Table 5. Flood Wave Travel Time (Dry Weather Conditions)

Time from Start of
Distance Peak Inundation Breach (minutes)
Location Downstream Depth At Initial At Peak
(miles) (feet) Impacts Elevation
Near beginning of 04 1.5 45 115
Quaker Neck
Near Stevens Mill 2.6 1.1 130 200
Village Mobile Home
Community
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A discharge and stage hydrograph at the inflow to the Neuse River is presented for the dry weather
condition and the wet weather condition in Figures 2 and 3, respectively.
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| :7000 Legend
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Figure 2. Discharge and Stage Hydrographs at inflow to Neuse River, Dry Weather Breach
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Figure 3. Discharge and Stage Hydrographs at inflow to Neuse River, Wet Weather Breach
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Stream profiles depicting the affects to the Neuse River from the embankment breach for the dry and wet
weather scenarios are provided in Figures 4 and 5. The baseline stream profile is depicted as well.

Lee Plant Inundation Study Plan: 1) Dry Breach AP 60 10/27/2010
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Figure 4. Stream Profile, Dry Weather Breach affect to Neuse River
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Lee Plant Inundation Study Plan: 100 yr Ash 60 10/27/2010
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Figure 5. Stream Profile, Wet Weather Breach affect to Neuse River

7.3 Summary of Breach Analysis

The breach analyses indicates that the breach of the Ash Pond is not likely to cause a water level increase
of greater than 1 foot in any area downstream of the Ash Pond within the extent of analyses for the wet
weather condition. The breach analyses indicate that the areas inundated by the dry weather breach will
be contained to the confines of the banks of the Neuse River with, the exception of the area adjacent to
the southeast corner of the embankment. Therefore, it is apparent that a breach of the Ash Pond Dam will
not pose a significant risk to public safety.
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9.0 Abbreviations

AF

cfs

GIS
HEC-RAS
HW
NCDENR
NAVD
NOAA
NRCS
PMP

RS

SCS

T™W
USGS
WS

acre-feet

cubic feet per second

geographic information system

Hydrologic Engineering Center — River Analysis System
headwater (HEC-RAYS)

North Carolina Department of Environment and Natural Resources
North American Vertical Datum of 1988

National Oceanic and Atmospheric Agency

Natural Resource Conservation Service (formerly SCS)
Probable Maximum Precipitation

River Station (HEC-RAS)

Soil Conservation Service

tailwater (HEC-RAS)

United States Geological Survey

water surface (HEC-RAS)
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Ash Pond Dam — Aerial Inundation Map

Ash Pond Dam — Topographical Inundation Map
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Ash Pond - Topographic Inundation Map

Path: G:\progress o\lee_working_topo.mxd
Date 189#23? 11 F‘Iﬂm 1(.":2?:5_4 AMg pﬁ
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Approval to Impound
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H.F. Lee Steam Electric Plant
Progress Energy Carolinas Coal Combustion Residue Impoundment
Wayne County, NC Dam Assessment Report
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Document 12

Seepage Repair As-Built

-
<
w
=
-
.
O
(&
L
-
—
p
)
o
<L
<L
o 8
L
2,
-

H.F. Lee Steam Electric Plant
Progress Energy Carolinas Coal Combustion Residue Impoundment
Wayne County, NC Dam Assessment Report







APPENDIX B

Document 13

Dam Inspection Check List Form — Active
Pond
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Wayne County, NC Dam Assessment Report




US Envimnmental o
Coal Combustion Dam ingpection Checklist Form Froiection Agency (\J

EPA FORM X007



. . Oﬂﬁu ¥lap,
U. S. Environmental Protection Agency L

(N
&
%’4; oo
Coal Combustion Waste (CCW)
Impoundment Inspection
Impoundment NPDES Permit# A/ C o000 ZY/7 INSPECTOR _ D g Wy

Date 2|1 } 20l -

Impoundment Name Actoe ligh Lond
Impoundment Company _‘%ﬁu__g— £ »nerg o/
EPA Region T g

State Agency (Field Office) Addresss

Name of Impoundment
(Report each impoundment on a separate form under the same Impoundment NPDES
Permit number)

New Update .

Yes No
Is impoundment currently under construction? ~
Is water or ccw currently being pumped into
the impoundment? r il

IMPOUNDMENT FUNCTION: A cecomreea CELL /ﬂﬂu A U 72

Nearest Downstream Town : Name MM’

Distance from the impoundment 32 phreled

Impoundment

Location: Longitude k/75.£¥iDegrees Minutes Seconds
Latitude a/37. 374r Degrees Minutes Seconds

State  p/C County _Mlﬁﬂ

Does a state agency regulate this impoundment? YES v NO

If So Which State Agency? NEDENR P&d_% ¢ D/a;- ‘;/A/AZJQM

EPA Form XXXX-XXX, Jan 09
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HAZARD POTENTIAL {In the event the impoundment should fail, the
following would accur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or ecoromic or environmental
losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principaily
limited to the owner’s property.

‘/SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life bui 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,

HIGH HAZARD POTENTIAL: Dams assigned the kigh hazard
potential classification are those where failure or misoperation wil| probably cause
loss of humman life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

i il 1 " moihem " - — al R Bl i Ly i

C

EPFA Foros XXXX-XXX, Tao 09 2



ONFIGURATION:

SIDE-HILL

M T T DIKED
j

|
|

‘\: ol ] -’I'I'I:l':'llrl:f:lf]l?;:r'f]r’i"'r"l'I-l ; WRLT 9F
o L . I i |f|||||'u. "
- Sy i "~
- ﬂ\.« \ N
nnginel yrownd
INCISED

Water vy vew

groutdl

. Cross-Valley
Side-Hill
« Diked
. IHUiS¢d {form complution optional}
Combination Incized/Diked

_ . v
Embankment Ilsight 20 feet Embankment Material Yifure 4o/

Poal Area Y3 acres Liner M

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

Current Frecboard 5.5 feet  Liner Permeability N/A

EPA Form XXXX-XXX, Jan 09




TYPE OF OUTLET (Mark all that apply)
Open Channel Spillway ~ TRAPEZOIDAL B
Trapezoidal Top Width Top Width
Triangular S
Rectangular e e

Irregular Bott
—rregu Width.

A
v

___ depth _ RECTANGULAR [RREGULAR
bottom (or average) width Average Width

top width B I ppn [ '
S .
—

I Cratlet

n
)5 inside diameter

blaterial Inside | Diameter
comugated metal
welded steet
v~ concrete
plastic {hdpe, pvc, etc)
cther {specify)

Is water flowing through the outlet?  YES / NO

A/ No Outlet

m Other Type of Outlet (specify)

The Impoundment was Designed By fhegusd Energy
LB Wiliry” “
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EPA Form XXXX-XXX, Jan 09




Has there ever been a failure at this site? YES 1/ NO

If So When? 2000

If So Please Describe : c/é’W Narin M /%ﬁmbcé/ml
7/’4;/,4/ & prnponned L Al 2 frod Hecae Koot

Ly X i 4
d X Aot L2 22 L S AR 34 AANALLAR ZA T L] .1.‘./4.4.441’

el A £
s Bond A RS P
2. LA 2D L Lh o4 . AL R L2} (] L 7 =) £ L2

CAE ¢ A e o

et ot g 2505, do s {;z//Jd/;/
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Has there ever been sigmficant seepapes at this site? YES / ]

If So When? 2 A2 - Totl

IF Sa Pl -.-.l:nbe ,di—t.djfiﬁ?fjtf_ S W
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES NO

If so, which method (e.g., piezometers, gw pumping,...)? /A%MQZL

If so Ple%z : J/W//MM%/ ,416%4/6 W
. ’ l

WL Y 3.

EPA Form XXXX-XXX, Jan 09



US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If thereisno information just note that.

No

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

No

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

There was evidence of approximately 170 linear feet of local seepage observed from the mid-dike to
the toe of the secondary settling pond northern exterior dike. There also was evidence of
approximately 400 linear feet of a past seepage repair adjacent to the observed seepage which
consisted of geotextile fabric and rip rap. This was further clarified by the owner’ s representative to be
an ongoing repair effort. The latest activities (expansion of the repaired area) were not yet completed
at the time of the visit.
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APPENDIX B

Document 14

Dam Inspection Check List Form — Inactive
Pond 1
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H.F. Lee Steam Electric Plant
Progress Energy Carolinas Coal Combustion Residue Impoundment
Wayne County, NC Dam Assessment Report




Us Enviranmanlal %
Coal Cambustion Dam Inspection Checklist Form Prolaction Agency \‘S&

—~——

Site Name: PECL. bLoee Phat Date: 2'/fg /ZOff

Unit Name: Ay h Pesel | Ftu- A7l )
Unit1.D.;

Inspector‘s Name:

uf, rwurd “WIA Any unwj_mnm

(-l i s [t o

mmmath}n nmucmnmmuldmmwt D11 § ' an Ll
ampgrimgnt grosg | sepamie forma gro ysod, [gentjhy annmmmtammﬂmm

Yas Na

1, Frequancy o Company’'s Dam inapacions? M‘ : *| 18. Sioughing or buiging an elopes’?
2. Pocl elevation {cparator recorda)’ A/ ,'}}] 18. Major erosion of siope delaroratiun?
3. Gacanl inlel alevation (pparalor raconda)y? /V /}q 20, Ddcard Plpgs:
4. Opan channs| epiiway alavallon foperator reconds)? A;- /A{ Is weaiter gnlaring inlel, but nol exillng outlet?
% Lowesl dam crast ekevallcn (cparator recorda )’ 5’ ] I3 water exiling cullat, bul nal entaring inlet?
8, If inetrumantation |6 presant, are readinge '

micordod (Sparalor ronds)? /]/ /A 18 watar axiting nﬂl_l_a_nl. _riﬂ?nng clasar?
7. {8 the ambankiment currenily under ponstruelion? ,.lrf//’ ﬂaiﬁﬁﬂ%ﬁﬁﬂﬁﬁﬂiﬁﬂm curig fings,

8, Foundation prapamtlon {remave vegatalion,stumps, /
iopaall in aron wher ambrkmyt il wil be gaced)? A//A | Fromunderdrain?
0. Traae rowing on ambankment? (If ao, indicates | S .
largest dlameter beiow) e Al inciatid painky o rmbankment slopes?
10, Gracks or 8ca/ps on crest? P At natural hiliglda In the embankment area?
11. Ia there eignllicant sattlamant along Ihe crast? V""‘ Dver widas presd arsas?
12, Ar dicant lrashwacks claar and it placa? ‘,-""f F rom downstream foundation arna?
13. Depressions or ginkholas in Lallings surfaca or . . -
whirpgal in thi: pood aroa? "’f il E'Tﬁ?.df_a.tf? . il
14, Clogped spliways, grain or diversion dilches? L,.-"'{ Argund the putside of |ho decunt pipe? M/’ﬂ
135, An spilheary or ditch lining s detarioraled?® p"'f 22, Surface movements [n valley botlom or on hillside? e
16. Are outhets af decanl ar utdrerdrains blocksd? L-"'/’ 23 Walar agatnst downstream loa? ﬁ-"/‘
17 Cracka or scarps on sopos? +=" | 24 Were Pholos taken during the dam mepection? e

Major advarsa changes in thesa [lems could cause instability and should be reported for
furthar avaluation. Adverge conditions noted in these items should normally be described [extent, locatton,
volume, etc.) In the space below and on the back of this sheet.

Ingpectian (ssue ¥ Commants

T ot Wﬁmﬁﬁ MWM.::M ileredt an fotikie Wém
. PM Gt awa{z aﬁim A tmeomalon pg
b forrns Mm mﬁ”mm oot 1it e S w% W
23 v W@J Eur/ﬁwm WWW
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#._-;w ¥y,
U. S. Environmental Protection Agency . g,

: @
N
A p e
Coal Combustion Waste (CCW)
Impoundment Inspection
Impoundment NPDES Permit # __A/C pff 2417 INSPECTOR )MW/V;/
" C

Date 2 /1g/ 20/
Impoundment Name M /M l ( GJIL "&&Z:u;t)

Impoundment Company PA?{ ) E*ny%’q
EPA Region 7 174

State Agency (Field Office) Addresss -

Name of Impoundment

(Report each impoundment on a separate form under the same Impoundment NPDES
Permit number)

New Update v

Yes No
Is impoundment currently under construction?
Is water or ccw currently being pumped into w"f
the impoundment?

IMPOUNDMENT FUNCTION: <At —~acZit dence (473

Nearest Downstream Town : Name 4 W

Distance from the impoundment 3.2 et
Impoundment
Location: Longitude /- 78 Degrees (  Minutes 20 _ Seconds

Latitude 4/ 35 Degrees 22 Minutes 352 Seconds

State AN C County _“M

Does a state agency regulate this impoundment? YES +~~ NO
If So Which State Agency? N CBEMR Dl ion / A alen 6?444,,/(%

EPA Form XXXX-XXX, Jan 09
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HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are 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.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause

loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

EPA Form XXXX-XXX, Jan 09
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CONFIGURATION:

ﬂ;. i

Waler or cow

<, et
.,
nngin.ll round
INCISED
Waler ur oot

- = ongingt

/‘&X >< ~ Kreund
___ Cross-Valley
T Side-Hill

v 1iked
Inciscd {{orm completion uptionnl)
Cotnbination Incised/Diked
Embankment Height -7
Pool Area *

Current Freehoard foet

EPA Form XXXX-XXX, Jan 09

* Coeplalily fd

feet Embankment Malerial
acrcs Liner
Liner Permeability

A

T o/




TYPE OF OUTLET (Mark all that apply)

A/A_Open Channel Spillway =~ TRAPEZOIDAL e
Trapezoidal Top Width Top Width
Triangular N > S

Depth Depth
Rectangular Vg 5
Irregular Bottom
Width
_ depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width
top width

Avg '
I epts
4+ —>

[ Outlet
36 ! inside diameter Wuﬁa&- WM)

YMatenal Inside | Dhameter
corrugated meral
welded stesl

v~ concrete
plastic (hdpe, prve, etc.)
other [specify)

Is water flowing through the outlet?  YES NO

MM' No Outlet

&ﬁ Other Type of Outlet (specify)

The Impoundment was Designed By WM .- cﬂé@n MM
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Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09



Has there ever been significant seepages at this site? YES NO

If So When?

IF So Please Describe:
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EPA Form XXXX-XXX, Jan 09




Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches /
at this site? YES NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If thereisno information just note that.

No geotechnical datawas provided.

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

No

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

No



APPENDIX B

Document 15

Dam Inspection Check List Form — Inactive
Pond 2
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H.F. Lee Steam Electric Plant
Progress Energy Carolinas Coal Combustion Residue Impoundment
Wayne County, NC Dam Assessment Report
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US Envirenmaental ErN

Coal Combustion Oam Inspection Chackllat Form Protection Agengy L\%}

Site Name: Date: Z/18 /201l

1 7 - 2

Unit Name: 4 ./ Zpunf 2 (cley-deZile) Operator's Name: ﬁt@ﬁ?’ (s

Unit 1.0 Hazard Potential Classification: Wah Sianieant (Low)

Inspector's Nama:;
Chuch tho pporoprpte box balgw. Provi h ‘ ullubie, focard "N/A",_Any ynysul congiiongor
sonzrustion praclices thal sheuld ba noted X 5 30CHK arga Jiked ambynkments, seogeate shockllsts may be used for diferopt
ambankmant uraps. Il sepuraty lormy gre us |agynit re i, hg fgrm applleg o in eompmits,

Yas  No Yasg No

1. Fraquency of Company's Dam Inspgctions? W"" 18. Bloughing or bulging on slpes? p/ﬁ

7. Pool elavallon (opermior records)? / A /ﬁ 19, Mnjor arpaian or slopn datarloration? ) f_/"'r =

3. Cacant Inlat slavation (operator racords)? A’/ﬂ 20. Ducunl Plpes: _

4, Opan chansml aplilvay skvalion (opemior raconds)? /V/ﬁ 13 watar gntq:nng Inlat. But not exiting oullal?

3. Lawant dawr crant slévellon (oparaior megrds )T 5"{) 19 water axiting outed, but not enleding nlel?

4 :Lf;;“ﬂf;‘ﬂﬁ[‘;,‘,‘_‘;‘,‘;;‘;:,‘” ol /VA? 15 watar axfing utiet Rowing claar?

7. It the embankment currently under conalruction? ’A/XA{ i;ai%:ﬁ:&:gﬁ“:&;ﬂ;:‘ﬁ% ”b:ﬁ':r;.'ﬂ‘ caries finng,

8. Founsiation praparation (rmove vegetalon slumps, “
topaall In aron whorg ambankment 11 will ba placed)?

. Trows growing on ambankment? {If so, Indicate F_..-
Iargast dlametor below)

10. Cracka or acnmn on craat?

From undurdrain?

At lulated polnts un smbonkment slopas?

At natural Alllaide o e embsnkment srea?

11, |a thara algnificani auitlerment nlong the crest? Crvar widaspraad aronet

12, Arg dgggnt treshracks clagr and (1 (ace 7 :.-""" From downelraom foundotion area?

whirlpool n 1ha poo| Ar8a? "Bolla” benaath atrearm of porkied waler?

H/A

L,..-r"'“

13 Draprassionys of alnkholes o wallings sudace o F/"’
‘__,.-""

14. loggod spilways, groin of divereton dilchas? Arcunc the culside of the dacant pips? A
15 Are uq{lhmsy or dilch limnga datenicratad? -:éi.*. Surfagn mnuemenié-a;;]év Luxttarm or on bl lwide? e
16, Are Cutlets of dacant or underdrains blockad? (f/ 23 Wator agalingt downgtreanm (o7 ’__‘,.a’
17, Crucks or scarpa on slopas? L___..r’ 4. Were Photos taken during the du.m irlsmdi;n? M"f

Majar advarse changes In these itema could causs Inataklity and should be reported for
further gvaluation. Adverze conditions noted In thase itame should normally be deacrined (axtant, location,
volura, atc.) In the space below and on the back of thia sheat.

Inspaction Issus # comments o )
9. wlu-ailie pod o i&c@ yoroided/ en nTiren cuad olede el dbpnga.
_IZ. Dreqnd pcpt .m-.u/&.a dw{féﬁjﬂi TPt priegpar P2 Mfiﬁr{f
9 aneay adf '--_’ ol ttrtalpn coed (deangd ) oo J—zd_'_.?é;? pre, %MF-
/ J e : b : ’ :
bl 4ol alorg active any - foillprorocol puemmenciiTong

_azs-_@m..//mw &@;{Mfﬁﬁm&n)

EFA FORM -XXXX
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U. S. Environmental Protection Agency

¥ agp ot
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Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit# N C @04 3417 INSPECTOR >,W6'0V7“/

Date 20/
Impoundment Name v/&o\,’a—oz;;e,)
Impoundment Compan
EPA Region
h State Agency (Field Office) Addresss
z Name of Impoundment
L (Report each impoundment on a separate form under the same Impoundment NPDES
E Permit number)
: New Update .~
8 Yes No .
Is impoundment currently under construction? il
n Is water or ccw currently being pumped into .
the impoundment? e
L
a IMPOUNDMENT FUNCTION: / 773
U Nearest Downstream Town : Name
(a4 Distance from the impoundment 3.2 2eed
q Impoundment
Location: Longitudew7#- @4 Degrees Minutes Seconds
q Latitude 4/25 3%z§ Degrees Minutes Seconds
State Coun
o Y
Ll Does a state agency regulate this impoundment? YES v NO
g If So Which State Agency? & PENR o /Y W

EPA Form XXXX-XXX, Jan 09
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HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are 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.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause

loss of human life.

DESCRIBE REASONING FOR HAZ RATING CHOSEN:
Areed

EPA Form XXXX-XXX, Jan 09



CONFIGURATIUN:

nriginal
wround

o CROSS-VALLEY

SIDE-HILL.

e e e DIKED

Yyalor or cow
-

wriginal ground =—_

INCISED

Watcr ur Cow '-\-\.\_x

ungiml _———
ikl

_ Cross-Valley
Side-Hill

" Diked Xc /s Qé‘W
Incised {form complation aptionnd)

Ciombination Ingised/Ihked _
Embankment Height 12~ 1S feet Embankment Material WMW
Pool Arca g3 % acras  Liner V/A
Current Frecboard -"!r"'/f..# feet  Finer Permeability N/A
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TYPE OF OUTLET (Mark all that apply)

#//# Open Channel Spillway  TRAZEZOIDAL TRIANGULAR

Trapezoidal Top Width Top Width
Triangular N =

Rectangular . \ 5 .

G
Irregular Bottom
Width

v

___ depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width

~ top width S I D | y

+——>
Width

/ Oetlef

_EL” mside diameter W@J

Material Inside | Diameter
corrugatad metal
welded steel

« concrete
plastic fhdpe, pve, ete.)
vther (specify)

Is water flowing through the outlet?  YES NO —

4/A& No Outlet

A//A Other Type of Outlet (specify)

The Impoundment was Designed By U4/ #). O L4den asel W
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Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09



Has there ever been significant seepages at this site? YES NO /

If So When?

IF So Please Describe:
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES

NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If thereisno information just note that.

No geotechnical datawas provided.

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

No

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

No



APPENDIX B
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S Environmental

Coal Combuslion Dam Inspection Checklist Form Protection Agency [\J
Site Name: Date: 4 & Faolf
Unit Name: O erator's Name; &£~ e
Unit 1.0.: Hazard Potentral Classification: High  Significant  ow

Inspectur's Name

amhanﬂnt areas If ;m el g Iqﬂ Ja:] u;ﬂ jdelify ﬂppm:lmata area thal m& Torm ma 10 ire ::DiT@_b;___ .
fes No Yes Mo

1. Fraquandsy of Campany's Dam Ingpections?

2. Pool slavation {operalor reconds)?
3. Dacanl nkat alwegiion (oporaloe acods)?
4, Opan channel spllmy elawation (oparalor reeords)? A
5. Lowegt dam oregl stavation {operaler reconda)? o I5 watar exiting cutled, but nod entering inkel?
§. H matnamantallon i presant, are reodings
reconded [operator racords)? H/A A

7. I tha embankmant currently under constheclion?

/]

o

. Tregs growing on embankmenl? {If o, indicate
lar eat diamater Delow

Inspaction Issue # Coammenls

9. AnaZie - oo oo Lide 4edo
M/w;/ /Zli/f” - -

Z. Fornerrilen
m Aree ’wﬁ/'
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LR
U. S. Environmental Protection Agency i)

Fy ko)
x e
kM &
A Fﬁﬂ'ﬂ"&
Coal Combustion Waste (CCW)
Impoundment Inspection
Impoundment NPDES Permit# _ A/C. £48 3417 INSPECTOR DWL;‘/

Date 2 / 1€ /201

Impoundment Name B W

Impoundment Company
EPA Region
State Agency (Field Office) Addresss

Name of Impoundment

(Report each impoundment on a separate form under the same Impoundment NPDES
Permit number)

New Update -~

Yes
Is impoundment currently under construction?

No
-
Is water or ccw currently being pumped into .
the impoundment? e

IMPOUNDMENT FUNCTION: 197%

Nearest Downstream Town : Name

Distance from the impoundment

Impoundment

Location: Longitude W ¥ i egrees Minutes Seconds
Latitude M 55 =258 Degrees Minutes Seconds
State County

Does a state agency regulate this impoundment? YES / NO

If So Which State Agency? @ DENR Day W/

EPA Form XXXX-XXX, Jan 09
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HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are 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.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard

potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE ASONING FOR HAZ RATING CHOSEN:

EPA Form XXXX-XXX, Jan 09
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TYPE OF OUTLET (Mark all that apply)

Open Channel Spillway L TRIANGULAR
Trapezoidal Top Width Top Width
Triangular N > S
Depth Depth
Rectangular
Irregular Botom
Width
—_— depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width
tOp Width I Depth '
— —>
Width
( Ouilet

3 inside diameter (mﬁr& M>

Material Diameter
cormugated metal
welded steel
concrete
plastic {hdpe, pvc, etc)
other {specify)

Is water flowing through the outlet?  YES NO /

ﬁj‘rﬂ; No Outlet

ggﬁ Other Type of Outlet (specify)

The Impoundment was Designed By _ )yt Dlden M/ M

EPA Form XXXX-XXX, Jan 09
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Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09



Has there ever been significant seepages at this site? YES NO

If So When?

IF So Please Describe:
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If thereisno information just note that.

No geotechnical datawas provided.

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

No

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

No
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