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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

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

This assessment of the stability and functionality of the L.V. Sutton Steam Electric Plant Ash
Ponds is based on a review of available documents and on the site assessment conducted by
Dewberry personnel on February 17, 2011. We found the supporting technical documentation
adequate (Section 1.1.3). As detailed in Section 1.2.5, there are six recommendations based on
field observations that may help to maintain a safe and trouble-free operation.

In summary, the Sutton Ash Ponds 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 embarking on an initiative to investigate
the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e.,
management unit) from occurring at electric utilities in an effort to protect lives and property
from the consequences of a dam failure or the improper release of impounded slurry. The EPA
initiative is intended to identify conditions that may adversely affect the structural stability and
functionality of a management unit and its appurtenant structures (if present); to note the extent
of deterioration (if present), status of maintenance and/or a need for immediate repair; to
evaluate conformity with current design and construction practices; and to determine the hazard
potential classification for units not currently classified by the management unit owner or by

a state or federal agency. The initiative will address management units that are classified as
having a Less-than-Low, Low, Significant or High Hazard Potential ranking. (For Classification,
see pp. 3-8 of the 2004 Federal Guidelines for Dam Safety.)

In early 2009, the EPA sent it first wave of letters to coal-fired electric utilities seeking
information on the safety of surface impoundments and similar facilities that receive liquid-borne
material that store or dispose of coal combustion residue. This letter was issued under the
authority of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Section 104(e), to assist the Agency in assessing the structural stability and
functionality of such management units, including which facilities should be visited to perform a
safety assessment of the berms, dikes, and dams used in the construction of these impoundments.
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EPA requested that utility companies identify all management units including surface
impoundments or similar diked or bermed management units or management units designated as
landfills that receive liquid-borne material used for the storage or disposal of residuals or by-
products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler
slag, or flue gas emission control residuals. Utility companies provided information on the size,
design, age and the amount of material placed in the units. The EPA used the information
received from the utilities to determine preliminarily which management units had or potentially
could have High Hazard Potential ranking.

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

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

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

LIMITATIONS
The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion

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

1.1 CONCLUSIONS

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

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

The dike embankments and spillway appear to be structurally sound based
on a review of the engineering data provided by the owner’s technical staff
and Dewberry engineers’ observations during the site visit; however, one
area along the 1971 ash pond embankment did have a factor of safety
slightly below the acceptable standard.

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

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

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical
Documentation

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

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

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

1.1.5 Conclusions Regarding the Field Observations

Overall, the visual assessment of the ash pond embankment system is
satisfactory; however, up to 12-inch diameter trees and numerous shrubs
were found on the outer slope of the south embankment of the 1971 Ash
Pond (State ID No. NEWHA-004) adjacent to the canal. The 1971 Ash
Pond is inactive. The management or removal of these trees is being
coordinated with the North Carolina Department of Environment Natural
Resources (NCDENR). Within the 1984 Ash Pond (State ID No.
NEWHA-005) there were also a few areas of minor depressions, non-
structural surface erosion, and multiple burrows that require remediation.
These areas are reportedly being addressed on a regular maintenance
schedule.
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In September 2010, there was an overflow of the interior dike that caused
a minor overflow and erosion along the primary dike. The dike was
temporarily repaired under observation and approval of NCDENR and
permanent repair is schedule to be implemented in 2011 (Appendix A:
Doc 02 — Ash Pond Summary). 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 ash ponds.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

The surveillance program appears to be adequate. The management unit
dikes are instrumented. Piezometers were installed in February of 2009 so
there is limited data from the instrumentation.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

The facility is rated FAIR for continued safe and reliable operation
due to lack of sufficient engineering data. Implementation of the
following recommendations would help improve the rating. It is
anticipated that both ponds would be considered satisfactory for
continued safe and reliable operation upon satisfactorily addressing
recommendations in sections 1.2.1 and 1.2.2.

1.2  RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability

A liquefaction potential analysis should be performed and a plan of action
to further evaluate and address the factor of safety that does not meet the
applicable minimum factor of safety should be developed.

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

e Continue coordinating with NCDENR about trees on downstream
slope to determine a resolution.
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e Re-vegetate downstream embankment where necessary.

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

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

1.2.3 Recommendations Regarding Continued Safe and Reliable Operation

Develop a plan of action to address the insufficient factor of safety along
the 1971 ash pond embankment.
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

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

Figure 2.1a: L.V. Sutton Steam Electric Plant Vicinity Map
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1971 Ash Pond

L.V. Sutton
Plant

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

Table 2.1: Summary of Dam Dimensions and Size

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

2.2 COAL COMBUSTION RESIDUE HANDLING
2.2.1 Fly Ash

Fly ash is collected 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
flowchart for handling the fly ash is shown in Appendix A (Doc 01 — Ash
Handling System Overview).
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A

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.

-
4
Ll
>3
-
O
@
Q
L
=
-
L
O
ol
J
<
Q.
Ll
2
-

L.V. Sutton Steam Electric Plant 2-3
Progress Energy Coal Combustion Residue Impoundment
Wilmington, North Carolina Dam Assessment Report




Location from where boiler slag is piped

2.2.4 Flue Gas Desulfurization Sludge

No scrubbers are used in this plant so there is no flue gas desulfurization
(FGD) process or related waste products produced or handled.

2.3 SIZE AND HAZARD CLASSIFICATION

The ash pond is impounded by an earthen embankment system consisting of a dike
configuration. There are two main ponds, one of which is inactive (1971 Ash Pond)
and the other active (1984 Ash Pond) with an internal dike separating the two.
Reference Table 2.1 for dam height, crest width, length and side slopes. The
storage capacity corresponding to the top of the embankment for the 1971 Pond is
248 acre-feet and the 1984 Pond is 1,364 acre-feet based on the Dam Information
Summary dated January 25, 2011 provided by Progress Energy (See Appendix A:
Doc 02 — Ash Pond Summary).
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Table 2.3a: USACE ER 1110-2-106
Size Classification
1984 Ash pond

Category Storage (Ac-ft) Height (ft)

Small 50 and < 1,000 25 and <40

Intermediate 1,000 and < 50,000 40 and < 100

Large > 50,000 > 100
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Table 2.3b: USACE ER 1110-2-106
Size Classification

1971 Ash Pond
Category Storage (Ac-ft) Height (ft)
Small 50 and < 1,000 25 and < 40
Intermediate 1,000 and < 50,000 40 and < 100
Large > 50,000 > 100

Per the Federal Guidelines for Dam Safety dated April 2004, a Low Hazard
Potential classification applies to those dams where failure or misoperation results
in no probable loss of human life and/or environmental losses. Losses are
principally limited to the owner’s property.

Table 2.3c: FEMA Federal Guidelines for Dam Safety
Hazard Classification

Loss of Human Life Economic, Environmental,
Lifeline Losses
Low None Expected Low and generally limited to owner
Significant | None Expected Yes
High Probable. One or more Yes (but not necessary for
expected classification)

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

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

Per a response to questions asked by the EPA, the following materials are
temporarily or permanently contained in the units: 1971 Pond contains fly ash,
bottom ash, boiler slag, storm water, ash sluice water, coal pile runoff, and
categorical low volume wastewater; the 1984 Pond contains fly ash, bottom ash,
boiler slag, and ash sluice water. The drainage area is assumed to be the surface
area of the ponds.
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Table 2.4: Maximum Capacity of Unit

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

2.5 PRINCIPAL PROJECT STRUCTURES
2.5.1 Earth Embankment

Per a geotechnical report from Law Engineering, the 1971 Ash Pond was
added by constructing a sand fill dike along the north side of the
discharging canal. In 1983, the north ash pond dike was modified by
placing fill on the sides of the existing dike or constructing a new dike.
The 1984 Ash Pond was constructed of sand fill with one-foot thick clay
lining the interior face. The clay lining was covered with a two-foot thick
protective sand fill. (See Appendix A: Doc 03: Appendix A — Five-Year
Independent Consultant Inspection, October 29, 1987.)

2.5.2  Outlet Structures

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

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

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

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

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

L.V. Sutton Steam Electric Plant 2-6
Progress Energy Coal Combustion Residue Impoundment
Wilmington, North Carolina Dam Assessment Report




DRAFT

3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

Summary of Reports on the Safety of the Management Unit

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

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

1971 Ash Pond

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

e Progress Energy should continue their tree cutting program;

e [foperation is resumed on this pond, the exterior slope adjacent to the
cooling pond and discharge canal should be checked during monthly
inspections for signs of seepage;

1984 Ash Pond
e Briars and small brush on interior slope need to be removed,;
e Progress Energy should continue their tree cutting program;

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

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

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

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

e 1984 Ash Pond — Locate and fill the animal burrows identified;
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e 1984 Ash Pond — A survey was recommended to check the crest elevation
and then provide any necessary fill to bring the crest back to its original
elevation of 34.0°. It was also recommended to survey the crest of the
interior storage dike and restore that elevation to 42.0°.

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

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

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

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS

In September of 2010 there was an overflow of the interior dike during an intense
local rainfall of approximately 20 inches. This event caused minor overflow of the
1984 Ash Pond primary dike leading to down cut erosion along the dike exterior.
All ash was contained on site. The dike was temporarily repaired under observation
and approval of NCDENR and permanent repair is scheduled to be implemented in
2011 (Appendix A: Doc 02 — Ash Pond Summary.
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

4.1 SUMMARY OF CONSTRUCTION HISTORY

4.1.1

4.1.2

4.1.3

Original Construction

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

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

Significant Changes/Modifications in Design since Original Construction

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

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

Significant Repairs/Rehabilitation since Original Construction

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

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

4.2 SUMMARY OF OPERATIONAL PROCEDURES

4.2.1

Original Operational Procedures

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

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

4.2.3 Current Operational Procedures

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

4.2.4 Other Notable Events since Original Startup

No additional information was provided.
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5.0 FIELD OBSERVATIONS

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

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

The site visit began at 10:00 AM. The weather was windy, cool and partly cloudy.
Photographs were taken of conditions observed. Please refer to the Dam Inspection
Checklist in Appendix B for additional information from the site visit. Selected
photographs are included here for ease of visual reference. All pictures were taken
by Dewberry personnel during the site visit.

The overall assessment of the dam was that it was in fair condition and only minor
findings were noted.

52 1971 ASH POND (INACTIVE)

5.2.1 Crest

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

Vehicular rutting along crest
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5.2.2  Upstream/Inside Slope

The upstream/inside slopes were not vegetated in many areas. Progress
Energy had performed some work within the pond and stated they would
be seeding when the weather was appropriate.

Upstream slopes to be vegetated, Spring 2011

5.2.3 Downstream/Outside Slope and Toe

There were no signs of surficial sloughing along the downstream slope.
Rill erosion and animal burrows were found in multiple places along the
embankment. There were also areas that were bare from recent repairs
and needed to be seeded. Up to 12-inch diameter trees and numerous
shrubs were found on the downstream slope of the south embankment of
the 1971 Ash Pond adjacent to the canal. The management or removal of
these trees is being coordinated with the North Carolina Department of
Environment Natural Resources (NCDENR).
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Trees along downstream south slope
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5.2.4 Abutments and Groin Areas

The ash pond embankment consists of a dike system completely
surrounding the 1971 Ash Pond; therefore, the earthen embankment does
not abut existing hillsides, rock outcrops or other raised topographic
features.

5.3 1984 ASH POND
5.3.1 Crest

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

5.3.2 Upstream/Inside Slope

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

5.3.3 Downstream/Outside Slope and Toe

There were no signs of surficial sloughing along the downstream slope.
Rill erosion and animals burrows were found in multiple places along the
embankment. There were also areas that were bare and need to be seeded.
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Animal burrows along downstream slope, 1984 Ash Pond
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5.3.4 Abutments and Groin Areas

The 1984 Ash Pond embankment consists of a dike system completely
surrounding the pond; therefore, the earthen embankment does not abut
existing hillsides, rock outcrops or other raised topographic features.

5.4 OUTLET STRUCTURES
5.4.1 Overflow Structure
The risers for both ponds are described in Section 2.5.2.

5.4.2 Outlet Conduit

The visual portion of the outlet conduit was functioning properly with no
apparent deterioration. There was minor undercutting around the concrete
outfall caused by splashing from the raised outfall weir.

Concrete outfall of 1984 Ash Pond where undercutting is present
5.4.3 Emergency Spillway

No emergency spillway is present.
5.4.4 Low Level Outlet

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

6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Flood of Record

No documentation has been provided about the flood of record. The Ash
Pond system is a diked embankment facility having a contributing
drainage area equal to the surface area of the impoundments; therefore the
impounded pool would not be anticipated to experience significant flood
stages. It was noted that a 20” rain in September of 2010 did cause a
breach in the 1984 Ash Pond dike. It was also reported that impounded
water levels are being maintained at lower elevations since the incident.

6.1.2 Inflow Design Flood

According to FEMA Federal Guidelines for Dam Safety, the current
practice in the design of dams is to use the Inflow Design Flood (IDF) that
is deemed appropriate for the hazard potential of the dam and reservorr,
and to design spillways and outlet works that are capable of safely
accommodating the 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-size 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).
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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
L.V. Sutton Steam Electric Plant 6-1
Progress Energy Coal Combustion Residue Impoundment

Wilmington, North Carolina Dam Assessment Report




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

DRAFT

The Probable Maximum Precipitation (PMP) is defined by the American
Meteorological Society as the theoretically greatest depth of precipitation
for a given duration that is physically possible over a particular drainage
area at a certain time of year. The National Weather Service (NWS)
further states that in consideration of our limited knowledge of the
complicated processes and interrelationships in storms, PMP values are
identified as estimates. The NWS has published application procedures
that can be used with PMP estimates to develop spatial and temporal
characteristics of a Probable Maximum Storm (PMS). A PMS thus
developed can be used with a precipitation-runoff simulation model to
calculate a probable maximum flood (PMF) hydrograph.

The 24-hour, 10-sq mi PMP depth is 43 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. The reported maximum discharge
from the riser into the cooling pond during a 100-year event is 86.69 cfs.
No other flow values or predicted maximum elevations were 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 commercial
properties affected if a breach occurred on the east 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 on the
water level of the lake (Appendix A: Doc 11 — 71 Ash Pond Inundation
Report and Doc 13 — 84 Ash Pond Inundation Report).

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

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

7.1 SUPPORTING TECHNICAL DOCUMENTATION

7.1.1

7.1.2

Stability Analyses and Load Cases Analyzed

A stability analysis report for both the 1971 Ash Pond and the 1984 Ash
Pond, dated March 8, 2011, by MACTEC provides information on the
structural stability of the dikes. Steady state (normal) and seismic loading
conditions were analyzed. (See Appendix A — Doc 11: Slope Stability
Analysis for the complete report.) The analysis results are presented in
Section 7.1.4, Factors of Safety and Base Stresses.

Design Parameters and Dam Materials

The 2011 MACTEC report includes documentation of the shear strength
design properties for the ash pond embankments, which is included in this
report and is presented in the following section. (See Appendix A — Doc
11: Slope Stability Analysis 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.
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Table 4a
Soil Properties for Stability Analysis (1971/1983 Ash Pond)
Soil Description (USCS | Moist Unit Saturated Effective Effective
Classification) Weight Unit Weight | Cohesion Fiction
(pcf) (pcf) (psf) Angle
(degrees)
Section at B-1

Dike Fill: (SM, SP-SM) 120 125 10% 33

Dike Fill: (SP) 125 130 10% 38

Dike Fill: (SP) 120 125 0 33

Foundation: (SP) 120 125 0 32
— Section at B-2
z Dike Fill: (SM) 120 120 0 33
Ll Dike Fill: (SP) 125 130 0 38
E Dike Fill: (SM,SP-SM) 115 120 0 30
: Possible Ash (Silt): 100 105 0 25

(MH)
U Possible Ash (Silt): 100 105 0 30
@ (MH)
(] Foundation: (SM) 120 125 0 371
m Section at B-3
> Sedimented Ash 100 105 0 30
=i Dike Fill 125 130 0 38
.- Dike Fill: (SM) 120 125 0 31
u Dike Fill: (SM) 115 120 0 29
ﬁ Possible Ash (Silt): 100 105 0 29
- 4 (ML)

Foundation: (SM) 120 125 0 33
E * A nominal value of effective cohesion (10 psf) is assigned for analysis to avoid
T ls(l)(\)x; é“actors of safety associated with shallow slip surface along the face of the
7))
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Figure 7.1.2a: 1971 Ash Pond — Typical Stability Analysis Section (B-2)

Table 4a
Soil Properties for Stability Analysis (1984 Ash Pond)

Soil Description (USCS Moist Unit Saturated Effective Effective

Classification) Weight Unit Weight | Cohesion Fiction
(pcf) (pcf) (psf) Angle
(degrees)

Section at B-1

Dike Fill: (Sand) 120 125 10* 35
Protective Sand Cover 120 125 0 32
Clay Lining 120 125 150 22
Foundation: Sand 120 125 0 32

* A nominal value of effective cohesion (10 psf) is assigned for analysis to avoid low
factors of safety associated with shallow slip surface along the face of the slope.
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Figure 7.1.2b: 1984 Ash Pond — Typical Stability Analysis Section
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7.1.3  Uplift and/or Phreatic Surface Assumptions

Piezometers were installed in 2009 on the 1984 Ash Pond so data is
limited. A location map of the piezometer locations can be found in
Figure 7.1.3a. Piezometer readings are shown in the Figure 7.1.3b and
more can be found in Appendix A (Doc 11: Slope Stability Analysis)

Tt

- EXEROR

v FERCE LME

{INCH PEZOMETER

1 SRCTION UNE ON FIGURES § 4 400 6

[

!

I

1

i

¢

M . 240K FRICNETER
I

i ®

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

= | oo > o

- '] PIEZOMETER INSTALLATION LOCATIONS \ .uwm R - DATE:  APMIL 2010

i 4 3 1684 ASH POND DIKE ook - e

il lMACThC | SUTTON STEAM ELECTRIC PLANT iz B | 1

! gl VHCTIV ORI COTRUI e L\\‘I?SLL%'#SL NORTH CAROLINA | APPROVAL " | J00Na:  B4FB00-2M0 ‘

i’f-;_Tw:__-TWWM:::?::”* ﬁmm.ﬂfum—‘ﬁwwmmf— _‘-~ e S § |

Figure 7.1.3a: 1984 Ash Pond Piezometer Locations
L.V. Sutton Steam Electric Plant 7-5
Progress Energy Coal Combustion Residue Impoundment

Wilmington, North Carolina Dam Assessment Report




DRAFT

I
o P 1y
P2
M I——— I
Pl i A -
B = -
hi—H——t——x
¥ I e = =
¢ o > [ — - g
R |
4.0 Vilg -
e ¢
4 - 0n 0o ni ] nn am
(13 L) —
z SECTIONT
‘\
E R i
| s x
f " :
‘ (Y P— - = . o
g‘ R "/ R - ¥ GHRST AT SR it 1,
{ J N fe—— X
' ‘T:'——"—" T TYONL WATOR LEVEL MTH PO AY
J; Q;‘ A | HENEE _l}*:- - : -:‘:n’::.n I ARA I 38
\ f rmm——— e~ TN WA
O i i T—— : —>- — '
f B g — |
= === )
i ‘-_’ :_— f ____“ g}r(:;mm;s_w”nﬁlml@, l
et — | { PAESEVIS CORNNI A TR 218 |
m 1l 0 an ol o = - - (21M01 290 P TTRLED 0 9 LN 120 08 00 o)
| CUTMCE FT ORY AY Aol AN
== '1 SECTON? et
H (7 4R PETNE | PO IRETION LDSATONR,
I ,;
:| e
O = ' SUMMARY OF WATER LEVELS N PIEZOMETERS L T =
Y in M AC TEC EAST SIDE, 1984 ASH POND DIKE woes p e s
Ly, SUTTON STEAV ELECTRIC PLANT 13
q I R WILWNGTON, NORTH CAROLINA i Lmow e |
nmumw ' ' = = e————————
|| TITEITIER, 7 UL TIPOIAAR AT I UCHN AN (U ST J
m Figure 7.1.3b: 1984 Ash Pond — Summary of Water Levels in Piezometers

L.V. Sutton Steam Electric Plant 7-6
Progress Energy Coal Combustion Residue Impoundment
Wilmington, North Carolina Dam Assessment Report




DRAFT

7.1.4 Factors of Safety and Base Stresses

Table 7.1.4 — FACTORS OF SAFETY AGAINST SLOPE FAILURE
Factor of Safety
Static Seismic

1971 Pond — Section B-1 1.64 1.18
1971 Pond — Section B-1 1.85 1.40
1971 Pond — Section B-2 1.52 1.03
1971 Pond — Section B-2 1.78 1.25
1971 Pond — Section B-2 1.46* 1.01
1971 Pond — Section B-3 2.51 1.56
1971 Pond — Section B-3 251 1.68
1984 Pond 2.51 1.56
1984 Pond 2.51 1.68
1984 Pond — Original Slope 1.583 NA
Stability Analysis
1984 Pond — MACTEC Slope 1.57 NA
Stability Analysis with Original
phreatic surface

*A factor of safety of 1.46 does not meet the minimum requirement of 1.5.
MACTEC did note this in the Slope Stability Analysis (Doc 11, Appendix
A), but stated they consider this factor of safety acceptable based on the
performance of the dike and the expectation of closure in the near future.

7.1.5 Liquefaction Potential
No liquefaction potential documentation was provided.
7.1.6  Critical Geological Conditions

The site is located in the Coastal Plain Province and is underlain by Castle
Hayne Limestone which is eroded through in places to expose the PeeDee
Formation. The site falls in the Zone 1 seismic zone according to Corps of
Engineers with a design earthquake: ah=0.05g. (Appendix A: Doc 02 —
Ash Pond Summary)
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7.2  ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Structural stability documentation is adequate; however, we would recommend
further evaluating 1971 Pond - Section B-2 and developing a plan of action to
increase factors of safety to meet or exceed minimum applicable standards.

7.3 ASSESSMENT OF STRUCTURAL STABILITY

Overall, the structural stability of the dam appears to be satisfactory.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATING PROCEDURES
Operational procedures are described in Section 4.2.1.
8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

Maintenance of the dam and project facilities is adequate, although a few
maintenance items should be addressed.

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

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

8.3.2 Adequacy of Maintenance

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

9.1 SURVEILLANCE PROCEDURES
Surveillance procedures include monthly, annual, and five-year inspections.
Annual Inspections:

Annual inspections were provided by Progress Energy and can be found in
Appendix A: Doc 06-08.

Five-Year Inspections:

Five-Year inspections reports were provided by Progress Energy and can be found
in Appendix A: Doc 03 - Five-Year Independent Consultant Inspection.

9.2 INSTRUMENTATION MONITORING

The 1984 Ash Pond’s piezometer program is described in Section 7.1.3. The
piezometers were installed in 2009 and the number and location of the instruments
is adequate for monitoring the phreatic surface.

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

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

9.3.2 Adequacy of Instrumentation Monitoring Program

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



DAM INFORMATION SUMMARY
L.V. Sutton Steam Electric Plant
Ash Ponds
New Hanover County, North Carolina

1. Location

Located 3 miles northwest of Wilmington, NC

Latitude: N34.2931° (1983 Pond) N34.2991° (1984 Pond)

Longitude: W77.9928° (1983 Pond) W?77.9924° (1984 Pond)

Latitudes and longitudes taken from NC Dam Safety Inventory listing

NC Dam ldentification Numbers: NEWHA-004 (1983 Pond); NEWHA-005 (1984 Pond)
2. Size and Dimensions

1984 Pond 1983 Pond*

Length: 10,000 feet 7,000 feet
Maximum Structural Height: 32 feet 24 feet
Surface Area (acres): 82
Storage capacity (acre-feet): 1,364 248
Size Classification: Medium Small
Hazard Classification: Low Low

(Classifications based on NC Dam Safety Regulations and Dam Safety Inventory)
Regulatory Design Storm 100 yr ** 50 yr**
US Slope: 3 (H):1(V) 3 (H):1(V)
DS Slope: 3 (H):1(V) 3 (H):1(V)
Crest Width: 12 feet 12 feet
Crest Elevation: 34 feet 28 feet
Design maximum operating level: 32 feet 26 feet
Current Operating Level 26 feet 24 feet
Instrumentation 18 piezometers*** None

* The 1983 pond is listed as the 1971 ash pond in the NC Dam Inventory.
** 100-year storm is 10 inches over 12 hours. 50-year storm is 9 inches.
*** Installed in 2009.

3. Geology and Seismicity

Located in Coastal Plain Province. Underlain by Castle Hayne Limestone which is eroded through in
places to expose the PeeDee Formation

Zone 1 seismic zone according to Corps of Engineers with
Design Earthquake: a, = 0.05 ¢

4. Design Information
1983 Pond: Originally designed by Brown & Root in 1971, raised to present elevation under CP&L
design with assistance from William Wells. Limited subsurface exploration. No information on stability

or seepage analyses. No internal drainage.

Outlet works consist of a 4’ diameter concrete vertical riser connected to a 3’ diameter concrete pipe
through the dike that would discharge to the Cooling Lake. There are no seepage collars.
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Information Summary Sutton Plant
January 25, 2011 Ash Pond Dikes
Page 2 of 3

The capacity of the pond and outlet works is sufficient for a 100-yr storm without overtopping the dike.

1984 Pond: Designed by CP&L with assistance from William Wells. Subsurface exploration was
performed. Stability was re-evaluated by CP&L in 1987, FS = 1.58. Seepage analysis performed as part
of design assuming k = 1x10™ cm/sec for 1-foot thick clay liner with calculated seepage rate of 108 gpm.
No internal drainage provided.

Outlet works consist of a 4’ diameter concrete vertical riser connected to a 3’ diameter concrete pipe
through the dike that is connected to piping leading to the Cape Fear River. There are two seepage
collars.

The capacity of the pond and outlet works is sufficient for a 100-yr storm without overtopping the dike.
5. Construction History

1983 Pond

Original construction of north Ash Pond dike done in 1971 under direction of Brown & Root to crest
elevation of 18.0 feet. In 1983, Dickerson raised north Ash Pond to operating level to elevation 26.0
feet. Testing was conducted.

1984 Pond

e Constructed by Lindsay and Associates under direction of CP&L. Testing was performed.

e Outlet pipe modifications were provided in 1999 to connect discharge to a pipe leading to the Cape
Fear River. A pipe joint opened under the upstream slope and seepage through the slope created start
of sinkhole. Grouting of slope conducted in 2000 along with slip-lining of the pipe for long-term
protection.

e Interior slope repairs on east dike provided in summer, 2001 to fill areas of beaching erosion and
reseed.

e Additional storage capacity was constructed within the pond area and placed in service during 2006.
Engineering and design was provided by Withers & Ravenel, and construction by Trans-Ash. This
area is not included in the NC Dam Safety Inventory.

o Repairs were made in 2007 to the interior slope and clay liner on the east side of the pond, north end.

6. Inspection History

The dam is inspected on 5-year intervals. Since 2002, site visits have been made on a generally yearly

basis for limited visual observations.

LAW: 1987, 1997, 2002, 2003, 2004, 2005, 2007, 2008, 2009, 2010
S&ME: 1992

7. Current Issues
No significant issues based on the 2010 limited field inspection by MACTEC. Vegetation was cut in
2010. Subsequent to the 2010 inspection, a breach due to localized runoff from very heavy rains
overtopped a very small portion of the 1984 pond dike occurred in an area containing only sedimented
ash. No ash release occurred. Temporary repairs were made and permanent repairs are to be
implemented in 2011.
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8. Overall Condition

The 2010 inspection indicated the dikes are in good condition. No items requiring emergency actions by
the plant were noted.
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engineering and constructing a better tomorrow

Daecamber 20, 2007

Progress Energy
1420 Walpat Rnad
Smubfield. Morth Carslina 27577

Atlention: Mir. Bill Forster

SUBJECT: RET'ORT OF INDEPENDENT CONSULTANT INSPECTION
ASH POND DIKES
L.¥. SUTTON STEAM ELECTRIC PLANT
WILMINGTON, NEW HANOVER COUNTY, NORTH CAROLINA
MACTEC PROJECT NO. 6468-07-1686 {12)

[Pear Mr. Forstor:

MACTEC Engincering and Consulting, Ine. (MACTECY), is pleased to submil the attached report of oot live-
year independent consultant inspection for the ash pond dikes ol the Sutton Planl. This repoct has been
prepared in acenedance with Work Authotization Ma, 2720-33 under our cantract 2720,

DCruring the 1997 inspeotion, @ Historical Voleme was prepared which contained historical information
reparding the site geology. desiyn and consiouction, inspection history and exhibits relaed Lo these iems,
That volume i5 nol updated for subsequent inspections. The attached teport contains the (teld inspection
observations and recommendations, photographs, and pertinent exhibits specifically related o current dike
conditiuns.

[n gencral, our inspection noted oo exwrnal, presently visible signs of setious conditions reguiring vmergency
rgpairs for public safety. Other than rowine maintenance, scheduled Peogress Bnergy inspections, and soing
THAO FEPairs. no najor repaics appoal warmanied al this time, Owverall, the ash pond dikes appear w be in
gond eondition.

W appreciale the epportunily to provide our professional services to you on this project. Please contact us il
you have any questions,

Respectiully yours,

MACTEC ENGINEERING AND CONSULTING, INC.

I Allan Tice, PE.

Project Prafessional Senior Principal Geoleubmical Engineer
Assistant ¥ice-President
Registered, North Caraling 6428

JSIIATHs

MACTEC Engineering ond Cansulting, Inc.
AX] Atontc Awence w Raleigh, ™NC 27004 » Phone: 919 876 Ua 6o» fou R19.83 5138 woww, mactac.com
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ASH POND IMKES
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Prepared For:

Progress Energy
Smithfield, Narth Carolina

Prepared By:

MACTEC ENGINEERING AND CONSULTING, INC.,
Roleigh, North Carolina

December 20, 2007

MAUCTEC Project No. 6468-07-1686 (02}
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1.0 SUMMARY

1.1 {:cneral

This repon presents she results of un irdependent consullant inspecuon of the (983 and 1984 Ash Praud
dikes at Progiess Energy’s LV, Sutton Steam Elecctric Plunt in Wilmington, North Carslina, Fhe
indeperdent inspection iy performed ot five-year intervals as required by the Nonh Cuarclina Utilities
Commission (NCUCY for facilities owned by Progress Energy in Koath Caralina and not licensed by the
Federal Energy Repulatory Comunission (FERC). The inspection was performed in accorntbance with (LS.

S

Army Corps of Engineers { USACOE) maidelines

The last five-year independent inspection was mecle 1 2002 by Law Engineering and Environmental
Services, Tnc. (LLAW) now MACTEC Engineering and Coensulting, Inc. (MACTEC). MACTEC acquired
LAW in February 2002, The results of tha inspection were presented in a report dated QOctober 18, 2002
A review of the historical information about the site geology, engineenng data, design and construction of
the dikes and operations was prepared for the 1997 inspection ™ and is only summartized briefly in this
ducument,

A field nspection was perfornwd on December 4, 2007 to observe the condition of the sarth dike and
appurienant strectures of the ash ponds. Photographs were obtained to docurnent existing conditions and
signiticant teatsres, Inspection reponts prepared by Progress Bnergy plant personnel were also reviswed,

Overall, the ash pond dikes inspected and their appurtenant structires are judgzed 10 be adequately designed,
constructed and maintained., and in satisfactory condinon.

1.2 Purpost and Scope

The purpose of this dam safety mspection and repon 15w identify, within the limituions of surface Held
mspection and offics review of avnlable data, records and operating history, any actudl or potential
deticiencies related to the maintenance, operation, or surveillinee of the dams, dikes and other waler control
structures of the plant in order (o proteet the public’s sufety und propenty, The objective is to recommend
immediate action for public protection where necessary, further stedies and analysis where required, and
wceeptance of the present condition of the dikes if justified by the engincering data and 1nspections,

This report, prepared for Progress Energy, is concermed with a safety evaluation of the 1983 and 1984 Ash
Pond dikes for the LY. Sotton Steam Electeic Plani. These water reraiming struciures were consircicd 1o
their present configurations i 1983 and 1984- 1985, [nterior work in both ponds was done since the last
five-yeur independent inspection; however these interior works are not considered new dikes subject

Bt in parean beses reders 0 nolerenoe listed in Belerence List Seetion 540,



inspection, hecause the original pond exterior dikes remain as the primary ash impoundments. The interior
waorks were briefly inspecied for the purpose of confirming absence of conditions that weonld affet the
original exterior dikes.

This inspection has been conducted in general conformity with the poidelines cutlined in the USACQOE
publication, "Recommended Guidelines for Safety Inspection of Dams”, Phase I I encompassed  review
of the 2002 safety inspection report including o description of the geclogic and engineering data relative to
sile concditions as well 4y the design, construction, and operational features of the dikes and appurenant
structures,  Aclivities since the 2002 inspection, maintenance history and plans for felure maintenance
activitics were reviewed in consultation with mainlenance and operations personnel at the LY. Sutton Plant,

A site visit was mmade on December 4, 2007 by MACTEC personal for the purpose of inspecting features
relating to the safety and integrity of the ush pond dikes and appurtenant structures. These features included
evidence of lenkage. erosion, seepage, slope Instability, seltlerment, and conditions of protective vegetation.
Fhotographs were obtained 1o document the general condition of ihe dike and significant features observed
during the field inspection.

i.3 Conclusions

Based on a review of pertiognt data in the manner described above, the following conclusions wers reached:

L. There was no evidence of cxcessive scepage, erosion, instability or settlement of the dikes. In
generdl, the ask pond dikes appear to be in good condition and are adeguately maintained.  The
tlischarge structures are generally in good coadition: however, the 1983 Ash Pond outlel pipe was
nat visible for inspection.

2. A goud procedure is in place for plant personnel conducting regular safety inspections.

3 The recommended remoedid activigesfrepairs F01 under the category of normal mainlenanee and aee
nut considered emerpency aclions.

1.4 Recommendations

Based un the field inspection and review of available data, the Tallowing recommendations are mude, Most
of these were reviewed with plant persennel at the comgletion of the field inspection.

1983 Ash Pond Dike

L. The large bushes and brushy veretation on the west dike should be teoeed hefore summer, 2008
ter anllowa better slope visibility.

2. Frogress Encroy’s progran of cutting irees on the extarior slopes should continue.

3. If operation of the 1983 pond s reswmned, the exterior slope adjacent to the Cooling Pond and

discharge conal should be checked ducing the imonthly inspections for signs of sespage.



1984 Ash Pond Dike

l. Patches of briers and small brush on the interior slope should be controlled by spraying or cutting so
the slope can be abserved during rowine inspections.

2. FProgress Bnergy’s program of cutting trees on the exlerior slopes should coniim,

3. The east dike interior repair arca should be monitored lor progress of vegetative groswth the rip rap

sprayed as needed to control vegetation,

2.0 ASH POND DESCRIPTIONS

A bricf deseription of the dikes a the ash ponds s given in this section and on the information sheets
attached In Appendix A, Furher details abouwt the design and constroction of the ash ponds are contained in
the Historical Volume preparced for the 1997 inspection™

2.1 Locaticn

The subject ash ponds are located sbout 3,000 fect north of the generating area of the L.W. Sutton Plant
and op the east side of the plant cooling pond. The L.V, Sutton Plant is located along the sast side of the
Cape Fear River in New Hanover County, North Caroling, abouwt four miles north of the conflluence of the
Cape Fear and Nonheast Cape Fear Hivers. The site coordinates are 349 17°5F north latitsde and
TS0 west longitude. Exhibit | shows the site location on the Castle Hayne USGS 7. 5-minute
(uadrangle mep. Exhibit 2 shows the locations of the ash ponds relative 1o the plant.

2.2 1983 Ash Pond

2.2.1  General Description

The 1983 Ash Pond dikes were constiructed by raising original dikes constructed in 1971 The 1971
design and construction waus by Brown and Roor. The 1983 madifications werg designed by CP& L (now
Progress Energy) and constructed by Dickersen [ne. wunder the adminisiration of CP&L.  Law
Engincering provided field density testing,  Exhibit 3 shows general design information for the 1971
dikes. Exhibits 4 through ¥ show plan and sections for the 1983 modifications. The present dikes have o
crest elevalion varying from clevation 38 feer MST, to 34 leet M3L. The higher elevalion is at the
comman dike with the 1984 Ash Pond. The crest width is 12 feel and side slopes are 3(HRE1(V).
Including the commen dike, the dike length is about 3,800 feet. This ash pond was taken ol of service
in 1985, but opened in 2001 o ollow temnporary wse during various repair work and ash removal
activities in the 1983 and 1984 ponds, Currently, no ash is being discharped into the 1983 Ash Pond.
Some free water was present in parts of the pond at the tme of our inspection.  However most of this
pond. inchuding the mterior storage arca, was dry,

The 1983 pond main discharge siructure consists of a 48-inch dismeler vertivn] concrete riser connected
to a 12-inch diameter concrete outler pipe, and is located in the norhwest corner of the pond. At the time



of our fizld inspection there was minimal free water araund the struciure. No water was flowing into the
vertical riser. The outlet of the discharge pipe 15 submerged in the cooling pond and not visible, The
design top of the discharge riser wis elevation 26 feet MSL, MACTEC recommended in 2005 that the
maximum water level, based on a survey of the dike coost be established at elevation 2325 foet. At the
time of gue inspeeion, the water level was at upproximately elevation 22 feet,

There are no piezometers or movement momuments inthe dikes.

In 2005, an interior storage argd ways constructed as described in Section 3.1 10 Exhibits [0 and 11 show
plan and sections. The dike for teis storage arca is not considlered as g dike reguiring WOU inspections:
howewer 0y deseribed inoths report Tor reference and documentation purposas.

222 Size and Hazard Classification

The 1983 Ash Pond dikes are classified as smull saze dutns under both gnidelines of the US Army Corps
af E]lgincurﬁ“' and the North Carnlina Dam Salely Ra:.gLﬂutin;}nsl'H_ A dow horard clissitication is
appropriate (o the dikes duc 1o the lack of potential far loss of life or significant propenty damage if
failure were to occur. The historical volume™' provides additional discussion.

2.3 1984 Ash Pond

2.3.1 General Description

The 1984 Ash Pond was constructed during [284/1985. The design was done by CP&L (now Progress
Energy). Construction was by Lindsay and Associates wnder administration of CP&L. Spil and
Materials Engineers, Inc. provided Deld density testing. BExhibits 4 through 9 show plan, scction and
dissign details.

The erest of the dikes 15 af clevatwn 34 fecr MESL, the erest width 35 12 Teet and the interior ond exterior
slopes are AH: 1Y, The maximum dike heipht is about 32 feet. The length, inchuding the comumon dike
with the 1983 pond is about 10,000 fect. Tn 2006, an interior storage area was constructed in the south
portion of the pond as discussed in Section 3.YY, The planned maximum operating fevel for the 1984
posnd s clevation 32 feet M3L..

The discharge struceure for the 1984 pond is tocated al the west side, near the northern end. It consists of
a 48 inch conerete verticul niser connccted to o 3G inch diameter concrete cutlet pipe. The vertical riser is
constructed of approximate 2-foot tall sepments that can be added or reomoved as necdod o aflow
adjustment of the pond level. At the lime of the lield visit, the pomd level was at about elevation 24, and
waler wis [lowing inlo the riser,

There are no pleromelers or movemen! monwments o the dikes,



In 2001, CP&L contracted with Triangle Grading and Paving for removal of sedimented ash from Lhe
south portion of the pond. To accommaodste the work, entry and exit ramps were constructed up the
exlerior side slopes oo the cast dike, These ramps remain in place and are maintained to facilitate access
as needed for ush removal activities,

Tnn 2006, an ioterior storage args was constructed as deseribed in Section 3120 Exhibits 12 and 13 show
plan and sections. The dikes for thix storage area are not considered as dikes requiring NCUC
inxpectons: however they are deseribed in this tepart far reference and documentation purposes,

232 Size and Hazard Classification

The 1984 Ash Pond dikes are classified as intermediate size dams under both the guidelines of the (1.5,
Army Corps of Engineers'” and the Noeth Carolina Tram Safity chul;atinns"". A [ow  hazard
classification is appropriate for the dikes due 10 1he lack of potential for loss of lile or significant

property damawe if Bulure were to occur, The historical volume' " provides additional discussion.

a0 ACTIVITIES SINCE 2002 INSPECTION

The following actions related o the pedormance of the dikes, some in tesponse to the 2002 inspection, wers
taken since the 2002 field inspection by an independent consultant,

Al Interior Dike Construction

Twa projects have been conducted wy inerease ash storage capacity since the 2002 inspection. Neither
preject modified the original perimeter dikes of either pond, and these interior projects are not considered
modifications to the dikes subject to the NCTE inspection requirements, Both projects are described
briefly for information ard refierence by Tuture inspeciors.

310 1983 Ash Pond Interior Construction

[n 2008, TransAsh constructed low-height fapproximately & Teet high) dikes thae tied in Lo the 198321984
comman dike and formed an approximate 3d-aere area. The initial outfall construction experienced a
washaut around the pipe that was repaired. Exhibit 10 shows the general plan, and Exhibit 1] shows a
section ot the repatred outfall structure. The dikes were constructed by excavating ash from within the
pond and using it 1o form dikes. A vertical HRIPE riser with stoplog cupability wus connected to an
HDFEE outlet pipe that relesscd water inwo the 1983 pond near its discharge Facility. Thig itterior arca
was taken out of service in 2006, after the 1984 interior arca was placed tnoservice, Propress Bnergy
plans to alternate use of thas area with vhe 1984 sred 1o extend the overall ash storage capacity.



312 1984 Ash Pond Interior Constroction

In 2006, Withers & Ravenel designed an interior ash storage urea for the southern end of the 984 Ash
FPond. Exhibit No. 12 shows the general plan und section. The design crest elevation iz 42.0 ft MSL, and
the planned uperating level is elevation 4(h0 feet. The maximutn dike height above the origioal ash level
1s about 14 feet. The crest width 15 25 feer wide with o gravel road in the center. The interior slope s at
aratio of 2H: 1V and the exterior slope on the east, west and sowth sides is 411V, Where the new dikes
are adjacent 10 the 1984 pond perimeter dikes, the 1o of the slope is set bagk cight feet and the spuce s
graded o promote flow of waler toward the north, On the north side, where the dike is adjacent © the
impounded water of the 1984 pond, a stability berm with a 25-foot wide crest is added to the main slope.

Withers and Ravenel conducted geotechnical analyses to check the impact of the new dike and retained
ash on the exisaing 1984 pond dikes. Their analyses for static slope stability showed a factor of safity
greater than 2 for the existing dikes, which is acceptable. Becouse the 1984 pond dikes have o clay liner,
seepage through the 1984 dikes is not expeeted.

The discharge facility for this interior pond {(Fxhibit 13) consists of a concrete riser stouclure six feet
sauare connected 1o a 30-inch diameter HDPE pipe with an outlet invert clevition of 24.0 feet. The plans
show that the 36-inch diwmeter HDPE pipe has a flowuble {111 bedding coupled with a filter diapbragm
and seepage drain,

The interior pond dikes were constructed by TrnsAsh ain 2006 under observation by Progress Energy
personiel.

il 1484 Ash Pond Interior Slope Repairs

The interior slopes on the north and east dikes have a lustoey of erosion and loeal loss of cover aver the clay
liner. Repairs were made in 2001, bu subscquent storms and pond fevel fluctuations created additional
croswn. it 2006 Progress Energy made additional repairs to these slopes, The repairs were constructed by
TromsAsh uwsing details selected by Propress Encrgy from recommended options preparcd by Law
Engineering in 2000 {Exhibit 14) with addition of rip rup.

A2 BMaintenance Activilies

Evutine maintenanee consists of occastond] mowing the crest of the 1983 and 1984 Ash Pond dikes and
the exterior slopes of the 1984 Ash Pond dikes by Progress Hnergy personnel. Additional vegetation
control by application ol herbicides is conducied by Propress Energy. A program of marking trecs for
culting has been initiawed. and marked trees are removed as personnel schedoles and weather conditions
allow,



L Inspection Activities

Frogress Energy plant personnel conduct monthly visual inspections of the ash ponds and prepare reports
using a checklist. Over the past § vears, MACTEC has performed himited field inspections of the coaling
pond dike in 20003, 2004 and 2005, These limited field inspections consisted of a walking reconnaissance ol
the dams with representatives of Progress Energy and o review of inspection reports and maintenance
activitics for the past year. No sigmificant concems were nited duning the fleld reconnalssanes and reconds
review during these fimited inspections,

44 FIELD INSPECTION OBSERVATIONS

4.1 Method of Inspection

The field inspection Tor the Five-Yoear Tndependent Consubtunt Inspection of the Ash Pord Dikes was
conducted on December 4, 2007 by br. Al Tice and Mr, James Schifi of MACTEC. At the plan, we
nterviewed Mr. Bruce Mooreficld, and Mr. [ssac Alderman, both chemistey technicians. Mr. Aldermuan
conducts manthly visual inspeetions of the ash pond dikes,

A visual inspection was nxde of the dikes and appurtenant strictures by observations from o slowly toving
viehicle and on Towt. Observations were made of the condition of the crest, inkenor ane exterior slopes and
structures where fool-accessible.  Photopraphs were taken to decument existing conditions and are
contained in Appendix D, The location and orientation of cach photograph 15 shown on the Photograph
Locaten hMap also contnned in Appendix I3 1o general, comparison of 2007 photographs with comparably
2002 photographs showed no significant change in conditions {except For the repairs made 10 the northem
and castern interior slopes of the 1984450 Pond dike and the addition of the inlerior storaee sreas).

4.2 1482 Ash Pond

4.2.1  Dikes

Although no ash 1s presently being placed inlo the 19583 pond, there was & small area of water impounded
around the discharpe structure (Photograph 17, Maost of the pond surface is dry ash, and there is trec and
brush growth on most of the pond.  Progress Enerpy has cut most ot the lurger tree growth observed in
the 2002 inspection,

The water lovel ar the discharge structure was estimaned ar about six inches below the base of the
skimmer structure (Photograph 1), Mo apparent overflow was ocourning. The discharge stracture could
nol be accessed from the dike. We estimare the waler clevation is about 22 feel.



The erest is generally level and shows no signs of unusual settlement or tension cracks. A thin layer of
gravel 1s present on mast of the crest,

The cxweniore slope of the west dike, from the intersection with the 1984 Ash Pond dike to about 300 fret
south of the discharge structore, is moderaely to thickly covered with tall grass, Some trees and brush
are present at the [oe area, and occasional larger trees are prowing on the slope. The larger trees have
warkers identifving them to he cut during the nexe muintenance cutting. The slope in this ares shows no
seepage indications, Where the ash discharge pipe o the Cape Tear River was installed, thers are minor
local slumps upslope from the pipe, probably remnants of the pipe eacavation work, In spows, the HIYPE
pipe was panly exposed,

The ash line along the exterior slope erosses the Cooling Pond dischurge canal about 1000 leet south of
the discharge structure. From this point south, the slope of the dike and the toe area are heavily vepetated
with rall prasy, small brush and small trees. Doe o the season, the vegetation had litle folizge, and the
slope and toe arca could be seen with minimal difficully. However, in the growing season, it is enlikely
the lower slope and we will e visible from he crest. Frogress Energy has been conducting maintenance
cutting of trees and brush duriog the past five years as personnel schedules and weather permit. These
maintenance operations are planned o continue. The present program is adeguate and should continue,

The exterior slope in the area where water is impounded around the discharge stacture did not show
evidence of seepage from the stope or the toe.

Maost of the old 1ree growth on the interior slope atong the junction with the old ash surface was removed
its part of the 2005 intcrier ash storage area construction,

Along the commoen dike weth the 1984 pond, the interior slopes were in good visual condition. with
neceplable levels of vegelation, These conditions may change in the spring when vegetation 1% more
visible, We recommend if vegetation i observed in the interior slopes that it be mamtained and kept al a
T TN

4.2.2  Discharge Structure

The: discharge structure conbd nol be accessed Iraam the dike. The skimumer structure appears in good
condition (Photograph 13, Wawer did not appear 1o be entering the riser as no sound of flowing water
could be heard. The outlet of the discharge pipe is normally submerged below the cooling pond water
sieface. T 2003, @« time of low water level in the coating pond, Progress Enerey inspected the outlet
pipe and found it 1o be intact, but anly 12 inches in diameter, not the 36 inches expecied from the original
plans. The hydrologic discharge capacity was estimated in 2003 by MACTEC to require up to 83 hours
fo remove the water from the design storm of 8 inches, Because the 1983 Ash Pand 15 not regularly used,
and even when used 15 not filled to its maxiowem capacily, the outlet system s considered adequate.



4.3 1984 Ash Pand

4.3.1  Dikes

The: dikes for the 1994 pond were construeted of sand with an interior clay liner. The clay liner extends
across the pemd botom as well. The design crest of the dikes is a0 elevation 34 feet msl, the crest width
is 12 teet and the interior and exterior shopes are JHAIV. The maximom dike heiglt s abowt 32 feet. The
length meluding the comenon dike with the 1983 pond is about 10,000 feet, At the time of our
imspection, the pond level was aboul two 1o three inches above the riser, The riser top was ab aboul
elevation 24 fect MSL.

The field reconnaissance found the dike crest to be good visual condition with no stzns of unesual
settlement or cracking (Photogtaphs 2, 3 and 43 A few small pine trees ane present on the west dike,
These have heen marked Toc cotting by Progress Enerey.

The exterior slopes of the dikes are moderalely o well vegetated with grass and some bricrs and small
bushes and weeds (Photographs 2, 3 and 4). Patches of briers are beginning to establish themselves on
the slopes; we recommend these be controlled by spraving or cutting so the slope can be ohserved during
routine inspections. Mo signs of instability o ungstel coosion were seen. Even in sparsely vegetated
areas, the sand appears to have formed o thin crust which resists surface erosion, A fence has been
counstructed slong the 1oe that appears to be preventing access by 4-wheelers and horses which previously
dismupted the thin crust and cinsed local etesion. The ash remaeval contractor has constrected romps
bBoyramd the exterior dike shope. These do not appear W represent any hazard to the dike.

The exterior toe was dry on the west, north and cast sides of the pond with no imdication of secpuge.

The interior slopes arc well grassed, and there is a good grewth of vegetution wlong the water line that
reduces wove energy tn most areas (Photographs 4 and 33, Patches of bricrs are beginning to establish
themselves on the slopes: we recomunend these be controlled by spraying of cotting s the slope can be
nhserved during roating inspections.

The areas recently repaited on the torth and cost inteoor slopes were 0 goosd visual condition
(Photopraph 6. Wegetation is taking hold in the new rip rup. We recommend that spraying be done to
control growth of vegetution in the rip rap. Vegetation that grows In the ash at the water line 15 acoeptably
as this vegetation reduces wave cnergy.

The interiar slape atound the cutlet pipe showed no signs of settlement or Loss of ground.

4.3.2 Discharge Structure

The vertical riser was subroerged. The skimnoer structuee and interior surfaces that could be seen were In
gond visual conditiom. There is g conerewe junction structure on the exterior slope where the ash line
diversion te the Cape Fear River intersects the discharge line to the Cooling Pond.  Several hairline



cracks were seen o the west side of this sirueturs, near the ase, with minoe cfflorescence {(Photogruph
7). These have been observed previously, are not unusual and pose no concern,

433 Ash Inlet Lincs

The ash mlet lines are supported on the ground surface as they come up the exterior slope wt the south
und of the 1984 Ash Pomed, ¥Yalves have been installed wo allow dirccting ash either west to the 1983 Ash
FPond er nerth or east 1o the 1984 Ash Pond or its interior sterge area. The ash is presently being
discharged o the south end of the interior storage atea in the 1984 Ash Pond, The ash is allowed to
flow out direetly onto the sedimented ash. No significant concerns Tor erosion threats (o the dikes wers
observed.

4.4 2006 Interior Ash Pond Dike Praoject

d.4.1 Interior Dike in 1934 Ash Pond

At the time of our inspections, the water level in the interior sterape area was slightly above elevadon
40.0 feet MSL, and was flowing over the top of the riser {Photograph 8) and out into the 1984 ash pond
{Photngraph 93, A slight discharge of seepage water from the seepage drain pipe @longside the discharge
pipe was observed un the west side of the pipe.

The interiar slopes have np rap above the water level, and theee 14w good growth of vepetanon along the
water line thal reduces wave cnergy m most arsas.

The exterior slope has exposed fly ash with spurse to pood grass cover (Phoiogruphs 3 and 10). Erosion
contral netting s present on the slope, MACTEC observed severnl areas along the top of the stability
berm on the north dike where circulir depressions about one (o four inches deep and aboul one @ threc
lzet in diameter were present (Photograph 1150 Diseussions with Mr, Aldecman indicate these areas are
the result of Nilling in erosion rills that developed in the Ty ash slope. These areas are Milled by Progress
Energy as they are neted. We recommend such areas be cheched during cach monthly inspection and
their positions marked with flags so they con contimu: to be filled. We interpren these depressions as due
to nbiltration of surfice water and nat due 10 subsurface piping. Also, along the e of the stability berm
slope in the general vicinity of the discharge steuctuee, several local slumps with minor seepage or wet
areas were ohserved (Phologeaph 12}, Due to the width of the stubility berm and lhe gentle stope, these
local shumps do not represent an immediate concern,  They should be marked and observed doring
moenthly inspections tfor signs of increasing size or seepage flow,

10



4.5

Plant Inspection/Operation Procedures

Progress Energy has established a procedore for plane personne] 1o follow Tor safety-related inspections of
the dikes™ The procedure provides o list of fterns that the plant staff is to inspect. The procedure indicates
the inspection frequency should be monthly at a minnum with ess frequent inspection for undersiger
structures and anspections after major storm events,  The procedure alse comtains o deseription of
recommended inspection practices and o checklist for inspection.  Plant inspection records of inspections
under the procedure were reviewed and found o be documented in accordunce with the provedure. As
writlen, the procedure appears o be satisfaciory, We recommend that notes be 1aken of changes observed in
the dams including noting any phvsical changes (depressions or erosion). Places where there is etosion ar
depressions should be noted on a copy of the Photograph Location Pian (Fipure 2 in Appendic B,

5.0
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LIST OF EXHIBITS

Site Lewation Plan

Sutton Sicam Eleotric Plunt. Ash Pond Expansian (1983-1984}, Siwe Plan. Carolina Power
& Light Company Drawing Noo 123235, As-Built. Dated 10414435,

Civil, Ash Disposal Ponds, North Pood-Discharee Stroctuee, Sheet 1 of 2, Brown andd
Koot Dreawang Mo G-317TR, Duded 90371,

Sulton Steam Electric Plant, Ash Pond Expansion (1983-1984), Plan-3hect |, Cateling
Power & Light Company Drawing Mo, D-3236, As-Built, Dated 10414785,

Suton Steam Electric Plant, Ash Pood Expansion (1985- 1984, Plan-Sheet 2, Carolina
Power & Light Company Drawing No, 3252, As-Buily, Dated [O/14735,

Suuten Steam Electoie Plant, Ash Pond Expansion (1983-1984), Dike Secions (Sheet 1,
Caraling Power & Light Company Drawing Na. 13-3237, As-Built, [Dated 10714785,

Sutton Steam Electric Plant, Ash Pond Expansion, [2ike Sections (Sheet 23, Carolina
Power & Light Company, Drawing Ne. D-3239 As-Built, Dated 10714785

Sutlomt Steam Electrie Plunt, Ash Pond Expansion (1953-1984), Secians and Details
f5hest 1y, Caroding Porwer & Light Compuny Drawing No. 23238, As-Buill, Dared
10714085

Sutten Steam Electric Plant, Ash Pond Expansion, (1953-1984), Seaions and Details
i3heet 2), Caroling Power & Light Company Drawing Mo, [3-3253, As-Built, Dated
1 14785,

Sutton Plant 4-19-05 Survey, Drawing prepared by TrnsAsh dated 4-27-05.

Suton Plant Cratfall, Drawing prepared by Transash dated 9-30-05.

Sie Plan, Interior Ash Pond Dike Project, Progress Energy -Sutton Plant, Withers &
Ravienel; Shect No. 1, Dated May 2006.

New Dutfall Structure, Tnleriva Ash Pond Dike Project, Progeess Energy-Sutlon Plant,
Withers & Ravenel, Sheet Mo 2, Daled Muy N6,

Cliy Liner Repair Plan, Ash Dike Interior Slope, Sutton Plam-CP&L, Law Eogineering
and Environmental Scrvices, Inc., Drawing No. |, Dated September 2004,
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SITE LOCATION PLAN EXHIBIT 1

LY. SUTTON STEAM ELECTRIC PLANT
NEW HANOYER COUNTY, NORTH CAROLINA
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DAM INFORMATION SUMMARY
L.V. Sutton Steam Flectrie Plant
Ash Pond
New Hanover County, North Carolina

1. Location
Located 3 miles northwest of Wilmimglon, NO
Latitude: NI4T A
Lungitude: W 39 30

2. Size and Dimensions

1984 Pond 1953 Pond*
Lengih: 10,000 feet 7000 foet
Maximum Steoctural Fleight: 32 ieet
Surface Arca (acres): 32
Storage capacity (acre-feet): 1.364 248
Sive Classification: Intennediate Small
Harard Classification: T o Lo
Repulatory Desien Storm L0 wr e 2 PAAP **
1S Slope: ERU{ VRIS
D% Slope: I LEY)
Crest Width: 12 fest
Crest Elevation: 4.0 fect
Dresign maximum operatng level: 32.0 feet
Current Operating Level 26.0 teet
LmsErumentation MNang None

* The 1983 pond is nol currently in service. but it is able 1o receive ash on a temporary basis as
needed for ash management.,

#+ 1 O0-vear storm is 9.5 inches over 24 hours. Probable Maximum Precipitation (PMT) is 38.1
inches over 48 hours. % PMP s 19 The lang duration is due to potential tor iropical storms,

3. Geology and Seismicity

Localed in Coastal Plain Provinee. Underlain by Castle Hayne Limestone which is eraded tiwough in
places 10 expose the PeeDee Formation

Zone | scisntic zone according to Corps of Engineers with
Dresign Earthguake, a, =003 g

4. Tresign Information
1983 Pond: Criginally desizned by Brown & Root in 1971, raised to present elevation under CP&L
design with assistance from Wiltiam Wells. Limited subsurface exploration. Mo information on

stability or scopare analvses, No intcrmal drainage.

Qutlel works consist of a 47 dismeter conerete vertical riser connected to 2 127 diameter concrete pipe
through the dike that would discharge to the Cooling Pond,  There arc no seepape collars.

~ MACTEC
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"The capacity of the pond and outlet warks is sulficient for a 100-yr storm withowt overtoppimy the
dike.

An interior storage area constructed in 2005 using compacted ash dikes provides additional storape
capatality.

1984 Pond: Designed by CP&IL with assistance from Willism Wells. Subsurface exploration was
performed. Stability was re-evaluated by CP&L in E987, FS — 158, Scepage analysis performed as
patt of design assuming k = 1x 107 emisec for 1-foot thick clay liner with caleulated seepage rate of
08 gpm. No intecrnal draieage provided.

Cutlet works consist of a 4° diameter concrete vertical riser eonneeted to a 37 diameter concrete pipe
through the dike that 15 connected to piping leading to the Cape Fear River. There are lwo scepage
collars.

T'he eapacity of the pond and outlet works is sulTicient Tor a 100-yr storm without evertopping the
dike.

An intertor storage area constructed in 2006 using compacted ash dikes provides additional storage
vapability.

5. Constroetion Histery

1983 Pond

Original construction of north Ash Pond dike dene in 1971 under direction of Brown & Rool Lo crest
clevation of 18.0 teet. In 1943, Dickerson raised nerth Ash Pond to operating level o elevation 26.0
ieet. Testing was conducted. The 2003 jncrior storage area was consiructed by TransAsh. The
interior storsgc is not currently in use and the area is dry.

1984 Mond

s Constructed by Lindsay and Associates oncer dircetion of CP&L. Testing was performed.

o  Ouilet pipe modifications wer: provided in 1999 to conneet discharge to a pipe leading o the
Cape Fear River. A pipe joint opencd under the upstream slope and seepage through the slope
created start of sinkhole, Grouting of slope was conducted in 2008 along with 3lip-hning of the
pipe for long-lerm protection.
interior slope repairs on cast dike were done 2001 to fill areas of beaching erosion and reseed.
Additional interior slope repairs, including the 2001 arcas, were made Lo the north and east dike
in 2006 1o address continued problems with beaching crosion,

«  Additional storage capacity was constructed and placed in service during 2006, Engineering and
design was provided by Withers & Ravenel. and construction was by TranzAsh.

6. Inspectiom History

The dam is inspected an 3-year intervals, Since 2002, vearly site visits have been made for limited
visual chservations,

LAWMACTEC: 1087, 1907 2002, 2003, 2004, 2003
S ME: L9492

7. Currcog Issues

/MACTEC
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Imfnrmation Summeary Suton Plant
Dhecember 17, 2K Azl Pond Fhikes
N

MACTEC did not perform the limited annual inspection during 2004 becauvse of ¢onstruction in
propress for new ash storage capacity. The corrent issues reported by the 2007 S-year inspection are
as follows:

+ Continue vegetation maintenance.

8. Owerall Condition

The overall condition reporied for 2007 was that the dikes are in good condition.

#MACTEC

AEN] s Avprue, Faliph, RC 270R



APPENDIX B



rran

Mor, 17 Cee 2007 = 1 &30m

—F007 . dwq

¥

P LERBEN SR, Pro’ecks. Sutan_tBEE - SL1'CM 2007 darm [T-02]_biow:ngn sgk Fend Jikes |

)
REFAIRED

SLOFE
CREST ROAD
e | =

EXTERICR
_’ﬁmps (TYP.}

-—3)

2008 INTERIOR
STORAGE AREA

GCOOLING
FONT

LEGEND:

T-F PHOTOGRAPH NUMBER AND DIRECTION
1-.) {(FHOTOGRAPHS TAKEN DECEMBER 4, 2(07)

REFERENLE: CREL DRAWINGS D3312 & 03230, WITHERS & RAVENEL DRAWIMG i, TRANSASH DRAWING 4-19-05.

- -1984 ASH DISCHARGE
ASH POND: LINES .
(SEDIMENTED ASH| N\

1883 ASH POND

DISCHARGE CAMAL

DISCHARGE
STRUCTURE

Z MACTEC

ENGINEERING & CONSLLTING, WG
FALEIGH, MORTH CARGLINA

PHOTOGRAPH LOCATION PLAN

AZH POND BIKES
LY. SLITTON STEAM ELECTRIC PLANT
WILMINGTON, NORTH CARDLINA,

DATE

PREPARED SCALE CHECKED
BY DEC. 2007

RR NTS.

(8
408 HO- €466-07-1686402) PRURE. "4




Site Photographs of Ash Pond December 2007
L.V. Sutton Steam Electric Plant
Wilmington, North Carolina

Photo 1. 1983 Ash Pond — Outlet riser and ond water.

Photo 2. 1984 Ash Pond — Exterior Slope looking northwest.
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Site Photographs of Ash Pond December 2007
L.V. Sutton Steam Electric Plant
Wilmington, North Carolina

T

Photo 4. 1984 Ash Pond — Crest and int

- T ::\ e
erior slope looking north.
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Site Photographs of Ash Pond December 2007
L.V. Sutton Steam Electric Plant
Wilmington, North Carolina

Photo 5. 1984 Ash Pond — Typical interior slope looking south. Note minor grass growth.
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Photo 6. 1984 Ash Pond — Interior slope newly repaired with rip rap. Typical of section with good rip rap.




Site Photographs of Ash Pond December 2007
L.V. Sutton Steam Electric Plant
Wilmington, North Carolina

Photo 7. Ash Pond — Outlet drainage Structure looking northwest.
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Photo 8. 2006 Interior Ash Pond Inlet looking east.
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Site Photographs of Ash Pond December 2007
L.V. Sutton Steam Electric Plant
Wilmington, North Carolina

Photo 9. 2006 Outlet Pipe draining into 1984 pond.

Photo 10. Ash Pond —Typical exterior slopes of 2006 dike.



Site Photographs of Ash Pond December 2007
L.V. Sutton Steam Electric Plant
Wilmington, North Carolina
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Photo 12. 2006 interior Ash Dike — Area of erosion of ash along exterior slope of dike.
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Dacumant titha

Sutton Plant Dam and Dike Inspel tion Procedure

Document pumbar

EVC-SUTC-00038

Apptes to: Sutton Fossil Plant - Carolinas

Koywords:  environmental; inspection, dam, dike

Ia‘::s m.!_;pe,aﬁms Organizational Applicability
ENG Engineering OPS | ENG | WMT | TRN | ENV | FIN | ICT | ADM
WMT Work Management X X | X X

TRMN  Training

EMV  Environmantal

FIN  Financial

ICT  Combustion Turbine
ADM  Administrative

1.0 PURPOSE

1.1 The purpose of this program is to implement a dam and dike inspection procedure that
effectively identifies any signs of potential problems that may require a repair or special
attention.

1.2 This procedure is also intended to comply with the requirements specified in corporate
document - Non-Hydroelectric Facility Dam and Dike Inspection Program Manual.
|
1.3 Dam safety issues at Sutton Plant fall under the regulatory jurisdiction of the North Carolina
Utilities Commission (NCUC). This procedure specifies how Sutton Plant completes and
documents dam and dike inspections. |

1.4 IF there is a dam or dike release, THEN IMPLEMENT EMG-SUTC-00003, Sutton Plant
Dam Emergency Motification Procedure.

2,0 TERMS AND DEFINITIONS

2.1 Breach: An opening or a breakthrough of a dam sometimes caused by rapid erosion of a
section of earth or ash embankment by water.

2.2 Dam; An artificial barrier constructed to impound ar 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.

[ EVC-SUTC-00038 Rev. 1 (00/09) | Page 10f9




AUTHORIZED COPY
24  Dikellevee: Any artificial barrier that will divert or restrain the flow of a stream or other body
of water for the purpose of protecting an area from flooding by flow waters.

2.5  Distress: A condition of severe stress, strain, or deterioration indicating possible or
potential failure. '

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

2.7  Freeboard: The vertical dimension between the drest of the dam at its lowest point and the
reservoir water surface. |

2.8 Riprap: Alayer of large stones, broken rock, or precast blocks placed in random fashion on
the upstream slope of an embankment dam. The purpose of riprap is to aid in the
prevention of degradation of the structural fill portion of the dam.

2.9  Seepage: The slow oozing of a fluid through a permeable material. A small amount of
seepage will normally occur in any dam or embankment that retains water. The rate will
depend on the relative permeability of the material in and under the structure, the depth of
water behind the structure, and the length of the path the water must travel through or
under the structure,

2.10 Spillway/weir: A passage to conduct excess water or other liquid safely through, over, or
around a dam or other artificial barrier that impounds the liquid.

3.0 RESPONSIBILITIES

3.1 Plant Manager |
311 IMPLEMENT this ash pond dam inspection procedure.

1. ENSURE inspections are completed on the specified frequency.
2 IDENTIFY funding to correct problems or deficiencies.
3.1.2 REVIEW and SIGN inspection reports.
3.1.3 RETURN signed inspection report to plant ?nwmnmental coordinator,
3.2  Plant Environmental Coordinator
3.2.1 REVISE the dam and dike inspection procedure.

1. UPDATE every two years, OR

2. UPDATE when inspection procedures and/or practices need to be modified.

3.2.2 ASSIST in ensuring the dam and dike inspactions are completed by the specified
frequency.

EVC-SUTC-00038 Rev. 1(09/09) | Page 2 of 9




3.23
3.24
3.25
3.286

3.2.7

3.2.8
3.3

3.3.1

3.3.2

3.3.3
3.34
3.3.5
3.4

3.4.1
3.4.2
3.4.3
3.44
4.0

4.1

AUTHORIZED COPY
REVIEW inspection reports.
OBTAIN plant manager's signature on inspection report.
FILE inspection report in Sutton file point location of 13580-C.
ENSURE recommendation and deficiencies are addressed in a timely manner.
NOTIFY the Dam and Dike Program Manager — Field Engineering of conditions
found during inspection (including construction on or in close proximity to dams) and
if inspection results indicate any signiﬁcam;jfpmhlem(s}.

ASSIST in scheduling annual inspection training.

Plant Chemistry Technicians

CONDUCT the dam and dike inspection.

1. Should RECEIVE annual inspection training.

2 Sutton Dam Inspection Training Materials

COMPLETE FRM-SUTC-00011, Ash Pond Dam and Dike Inspection Form or FRM-
SUTC-00012, Sutton Lake Dam and Dike Inspection Form while conducting these
inspections.

GIVE the dam and dike inspection form(s) E‘J the plant environmental coordinator.
DISCUSS appropriate findings with the plant environmental coordinator.

INITIATE work request to address any obsarved issues or problems.

Field Engineering POG

VISIT the site at least once per year.

REVIEW Sutton Plant's dam safety inspection status.

IDENTIFY any concerns or potential follow-up items.

ASSIST with identifying funding to correct problems or deficiencies.

PRECAUTIONS AND LIMITATIONS

Detailed inspections have the polential for injury tnrj; plant personnel due to the traffic volume
on the constricted dike roads, crossing the train track rails, and uneven terrain that can

cause foot travel hazards.

-
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5.0 PREREQUISITES

5.1  ATTEND annual dam and dike inspection training by a third party contractor or qualified
individual.

5.2  MAINTAIN inspection consistency by using the same person(s) for observations and
condition assessment.

5.3 REVIEW this procedure and most recent previous inspection report PRIOR to performing
routine inspection.

54  RECEIVE any special training required to address safety concerns (such as: boating
safety).

6.0 MATERIAL AND SPECIAL EQUIPMENT |

6.1  There is currently no monitoring instrumentation i::\slalled for the dikes at Sutton Plant.

6.2 Suggested items to facilitate the inspection include:

6.2.1 Copy of previous inspection report for reference,

6.2.2 Copy of last 5-year NCUC inspection report for reference,

6.2.3 Camera to photograph areas of concern, l|

6.24 Cell phone or radio to maintain communication with plant for safety,
6.2.5 25 foot tape measure, ‘

6.2.6 Steel rod or stiff wooden pole to probe areas of concern,

6.2.7 Bush axe, |

6.2.8 Surveyors marking tape, |

6.2.9 Surveyors wooden stakes and marking pen, and

6.2.10 Plant vehicle or other motorized mode of tr%l nsportation.

EVC-SUTC-00038 Rew. 1 {08008) Pagae 4 of §
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7.0 PROCEDURE

7.1 Scope

AUTHORIZED COPY

7.1.1 REVIEW the latest 5-Year NCUC Dam Saﬁety Inspection Report to best describe the
dams, dikes, and appurtenant structures covered by this inspection procedure.

|
1. The cooling pond is exempted from North Carolina dam safety regulations
because the dikes are less than fifteen (15) feet in height.
|

7.1.2 INCLUDE the following key site features in the inspection scope:

1. Active (New) Ash Pond

a.

2. Coolin

QOverall integrity of appmxime&eEy 10,000 linear feet of enclosure dike
that surrounds the active ash pond area.

Condition of interior and exterior slopes for the dikes including
vegetation provided for stabilization.
|

|
Stability of crest of dikes and service road conditions.
Condition of discharge skimrriar and overflow standpipe.
Condition of outlet for pond discharge into cooling reservoir.

1
Condition of warning signs and other site features provided for public
safety. '

Pan

Overall integrity of approximately 19,000 linear feet of perimeter dike
placed adjacent to the Cape Fear River.

Condition of interior and exterior slopes for the dikes including
vegetation provided for stabilization, soil-cement interior liner and
riprap erosion protection material.

Stability of crest of dikes and ilerui-::e road conditions.
|

Condition of river discharge sTucture.

Condition of makeup water pumping station,

Condition of warning signs and other site features provided for public
safety and recreation.

EVC-5UTC-00038
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engineering and constructing a better tomorrow

June 34, 2000

Wr. Bill Forster

Progress BEnergy

001 Fineerest Road

Kaleigh, Morth Caroling 276153

Subject: REPORT OF 2009 LIMITED (ANNUAL) FIELD INSPECTTOEN
ASH POND DIKES
LV.SUTTON STEAM ELECTRIC PLANT
WILMINGTON, NEW HANOVER COUNTY, NORTH CAROLINA
MACTEC PROJECT NO. 6468-09-2351 {02)

D=ar kr. Forster:

O March 250 2009, Mr. Scott Aveger and My, James Schilf of MACTEC Engimeering and
Cansulting. e, (MACTEC) visited the LY. Sutton Steam Eleetric Plant to perform a limned field
inspection of the Ash Pond Thkes,  Prior 1o the inspection, we reviewed the 2008 Annnal
Inspection Report to confinn observalions from previous inspections, Tho prinary plant contacts
for Progress Encrgy during this inspection were M. Bruce Moorefield and Mr. Isaac Aldenman.

The feld mspection included a diseossion of activities sinee the [ast inspection wisit, review of
availahle records and 2 drivingfwalking reconnaissance of the Ash Pond dikes. The weather
conditions during the inspection were penerally parly cloody. cool and dry. There was no
significant raimfall within 24 hours prioe 19 the anspection. This lerter report summarizes the
ohservations during the current inspection and provides recommendations Tar any follow-up
actions. Photographs of selected conditions and updaied Progress Energy condition assessment
forms are also ingluded witk this repon by attachment.

MACTEC conducted o dam sabety training exercise for My, Moorchicld and Mr. Alderman i
conjusction with the current mspection,

The Tast S-year independent consultant inspection was performed by MACTEC in December, 2007
and the next is scheduled in 20132,

SUMMARY

Rased on the tield observarions nnded in this repont, the ash pord dikes penerally appear 1o be
slable and in satisfactory condition. For this inspection, we gencrally observed inprovemant in
maintenance af’ vegetation on the slopes. We continue to einphasies the imporance of controtiing
vepetalion, brush and tree groweh Tor slopes. The prmary objectivg s o maniain the vegetation in
a condition that will facilitate sate and etfective routme inspectaion activities by pland personnel. o
addition. trees should be cut oo the slopes before reaching a size that would allow raors o decply
penetrale the dikes.

For the cument inspection. the new recommendations for follow-up action include:

MACTEC Engineering and Consulting. Ing, MO Engineering License Mo, F-0553
3381 Atlantic Avenue - Raleigh, NC 27604 - Phone: $19-876-0416 - Fax: 919-231-81268
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{AP-2009-1) 2006 Interiar Storage Area - Riprap mawerial onthe inside slope was observed
1o have slipped down the slope o the sorth side of the dike near the discharge structure,
This appears to be a loczbized condiions affecting about 13220 linear feet along, shope.
There was no significant slape damage observed at the time of inspection. We recomimend
routinely checking this area for slope damuge and providing riprap repairs as soon as
prssihle.

(AP-200%-2) 1983 Ash Pond Area — There appeais to be more standing water for the pond
area near the discharpe structure compared with previous inspections.  This area has
reneralty been reponed Lo be inactive lor previous inspections. The comdition of the dikes
and adequacy of the discharge structure should be further evaluated in consideration of the
current utilization for this area.

(AP-2009-3) 1984 Ash Pond  Prior to the curment inspection. MACTEC provided support
for investigation of possible increased seepage for the 1984 Ash Pond area associaled with
raising the pond operating level. This condition was identified as a concem by the plam
based on comparison af inflow and outless estiveates. MACTEC performed  feld
inspeetions and mstalled picrometers for the dike 1@ suppon the scepage investigation.
The investigation resules 1w date and the current inspection activities do not appeat to
indicale thal seepage represents an mmediale congern for dike stabiline. The plane has
lowered the water level to the elevation before ohservation of the possible incircased
secpage. Further review of this condition may be warranted if the plant comsiders raising
the waler level in the futore,

HBECORDS

As anthorized by Progress Energy onder Work Authoreation Mo, 2720-161. dated Tanuary 26,
009 MACTEC installed new piezometers for the 1984 Ash Pond arvea to supporl seepage
investipattons.  The new piezometers were inslalled at & locations, with 3 piezometers al each
lncation, for a total of 18 new piezometers. Water level readings were obtained for the piezometers
during the curtent inspection and compared to initial readings.  The plezometer data does not
appear o indicate that the water level in the dikes is increasing or represents a concern for dike
stability.

There are currently no other active piezomelers ar manitaring insteumentation for the Ash Pond
Drikes.

Mr. Alderman confirmed that the routine monthly inspections were being perlonned by (he plant
staff,

ASH FOND INSPECTION

1983 Ash Pond

The 1983 Ash Pond dikes were comstructed by raisiog the original dikes constructed 1o 1971, The
present dikes have a crest elevation varying fom Elevation 28 feet (M5S0 to Flevation 34 feet
(MSL). The higher elevation is o the common dike with the 1984 Ash Pond.  The crest widih is
12 feet and side slopes are I(HL10YY.  including the common dike. the dike tength is abour 3 8010
feat. This ash pond arca was taken out of service following completion of the 1984 Ach Pond. ht

HMACTEC
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has been reporled thar the 1983 Ash Pond arca was tempararily retumed to service in 2000, We
have gencrally represented this ash pond arca as inactive for reeent mspeclion repotts.

For the current inspection, we observed mote standing water for the pond area near the discharpe
structure compared with previous inspections (Photopraphs 130 We also observed standing water
adjacent to the dike along the discharge canal on the south side of the pond area (Photograph 3.
We understand that this area currently receives stoem water inflow lrom plant sourees including
retention ponds, coal pile runofl, and tank fann drainage. o addition, we understand that an
interior containment area is actively used for Unit 1 & 2 battom ash disposal aperalions,

The 1983 Ash Pond discharge structure comsists of g 48-inch diameter vertical concrete riser
connected (o & 12-mch diameter conerete oullet pipe, and is located i the northwest corner of the
pond. The outlet of the discharge pipe is submerged in e cooling pend and not visible. The
discharge riser crest was checked by feld survey in 2003, and was reparted to be around Elevation
23R lect (MSLY. The 2003 survey indicated that the minimuwm ¢rest clevation for the dikes was
ground Elevation 2746 feet (MSLY  In follow-up to the ficld inspection. Mr. Woorefteld reported
thar a 2 foot extension prece was added 10 the riser sinee the 2003 survey, which would place the
clarrent riser crest at Clevation 25 50 (MSL) Mr. Moorelield further reported that the water level
neatr the discharpe structure venerally seems to stay below the crest of the riser except during
penods of heavy ramfall. 1l should be noted that previous inspection reports have recommended
maintaining the operating water level arcund Elevation 23.5 (MSLL

In follow-up 1o the current inspection. the condition of the dikes and adequacy of the discharge
strwctwre should be further evaluated in consideration of the current wilization for this area.

There are no piegometers or movemen! monwnents in the dikes.

It 2006, a temporary inlerior storage area wis constructed within the pond area.  The containment
dikes for this temporary storage area are not included in this inspection scope.  The temporany
comtainment arca did not appear to be retaining any sigoificant amount of standing waier at the
tirne of inspection,

The dike crest is generally level and shows ne sizns of unusual settlement or displacement.

The exterior slope of the west dike, from the intersection with the 19834 Ash Pond dike to abow 300
fect south of the discharge strueiure appears to have a fair grass cover for surface stabilization
{Photograph 2).

The exterior slope along the discharge canal continies (w0 be beavily overgrown with trees and
brush. [nspection of the exterior slopes in this arca was [bnited because of the heavy growth
{Fhotograph 4).

The upper portion of the dike slopes near the crest appeared W bave been mowed prior W the

ingpection. Progress Bnergy should continue with maintenangee cotling of trees and brush to
facilitate inspection.

ZMACTEC
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The available reference drawings showimy dike sections are ineluded v Appendix C — Exhibits.
This reference information was eobtained from the 2007 3-Year Independent Consultant Inspection
Beport,

1984 Ash Pond Area

The dikes for the 1984 pond were constructed of sand with an imerior clay liner. The ¢lay liner
exlends across the pond bottom as well, The crest width s 12 feet and slopes (interior and exterion)
are I(HLLV ) The maximum dike heipht s abonut 32 feel above original prade, and the design
crest of the dikes is at Blevation 34 feet (MELY The lengih including the common dike with the
b083 pond is abour 10000 fect. At the time of our inspection, the pond level was about two 1o
three inches above the riser.

Prior 1o the current inspection. MACTEC provided suppod Tor investigation of possible mereased
aeepage associated with the 1984 Ash Pend arca associaled with raising the pond operating level,
This condition was identified as a concern by the plant based on comparisen of inflow and autflow
cstimates. MACTEC performed field inspections and installed piggometcrs for the dikes to suppon
the seepage mvestigation, The investigation results o date and the current inspection getivitics do
not appear to indicate thal seepage reprosents an immediale concern for dike stability. The plan
has Iowered the water level 1o the clevation belore obsenvation of 1he possible mereased scepage.
Further review of this condition may be warranled if the plant cunsiders raising the water level in
the fulure,

Mr. Mooreficld reponed thar the pond level was raised to Elevation 3000 (MSL} in November,
2008, which ways the evel where the plamt observed possible inereased scepage. The plant
fowered the pond level 1o Elevation 28.0 {(MSL} in January. 2009, wiich is the current normal
water level.

The dike crest appeared 0 generally be good condition with ne signs of unusua! selement or
displacement. {Photographs 5 and &)

The interior slopes were heavily overgrown with tall grass along with patches of briers which
limited inspection. Grass and briers are also becoming established in the riprap slope protection on
the interior slope alony the east side of the pond arca (Photograph 7).

The exterior slopes of the dikes are moderately to well vepetated with grass along with some briers
and small bushes {Fhotograph &), For this inspection, most of the toe aresd was checked for
seepage. All locations inspected alomg the toe appearcd o be drny with ne indication of seepage or
slupe stability problems. The upper portion of the dike slope near the crest appeared (o have been
maowed prior 10 the inspection,

The vertical riser fur (e discharge structure was observed from the aceess platform. The skinmer
struciure. and imterior surfaces appearcd to be i good visual gondition {Phatograph 11 The
downstream outlet structure appeared to be structurally sound with no obviows signs of leakage or
dizsplacement {Photogeaph 12). The discharge from the structure appeared 10 be free flowing at the
time of inspection.  Representative pholographs of the dike slopes looking toward the discharge
structure are included with Appendix B (Photographs @ and 107

ZFMACTEC
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The available reference drawings showing dike sections are included in Appendix C — Exhibits.
This reference nformation was oliamed from the 2007 5-Year Independent Consultant Inspection
Repart.

1984 Ash Pond Intericr Storace Capacity Addition

In 2006, 'rogress Encrgy constructed an imierior ash storage arca for the southern end of the 1984
Ash Pond,  The storage capacity addition was desipned by Withers & Ravenel and constructed by
Trans Ash. The design crest clevation is 420 i (MSL), and the planned operating level s
Elewvation 40.0 feet (M5L). The maximum dike height above the original ash level is about 14 feal
The erest width 15 25 feel wide with 2 pravel road in the center. The interior slope s Z{ - 1{V}) and
the exterior slope on e east, west and zouth sides s AHE 1Y), Where the new dikes are adjacent
1 the 1984 pond perimeter dikes, the woe of the slope is set back eight feel and the space is praded
te promole flow of water toward the north. On the north side, where the dike is adjacent 1o the
impounded water of the 1284 pond, a stability berm with a 25-Toot wide crest s added to the main
slope. (Photoreaph 16)

The crest penerally appeared to be stable with no signs of unusual setdement or displacement.

The interior slope has tip rap Maced for erosion protection above the water level which generally
appeared to be macl.  However, riprap material on the inside slope was observed to have slipped
down the slope on the north side of the dike near the discharge structure, This appears to be o
localized conditioms affecting about 15-20 linear feer alomg slope, Thore was no significam slope
damape observed at the ime of imspection. We recommend routinely checking this aren for slope
damage and providing riprap repairs ds soom as passible, (Photograph 17)

There s a ftairly heavy growth of tall prass in the rip rap above the water line that limited
itspection.  Progress Energy should consider maintenance cutting or spraving of vepelation that is
aronwing in the riprap to facilitate inspection. (Photographs 13)

The exteriar slopes generatly appeared 1o be slable. However, the vepeiation on the exterior slopes
continued Lo appear sparse and should be roulinely checked 1or ernsion. The 1o of slope along the
east and west sides appeared to be dry al the Lime of inspeclion. Previous inspections have noked
depressions and erosion for the stability berm on the north side of the ash storage area. Repairs to
the tue berm appear to have been effective.  Progress Energy should continue to monitor the toe
area for erosion and provide repairs. {Photopraph 18)

The discharge strocture for this inlenior storage area consists of a concrete riser structure six Jeet
square connected w a 36-inch diameter HDPE pipe with an outlet invert set au Elevation 24.0 feet
(MSL). The plains show that the 36-inch diameter FIDPE discharge pipe. The disclargs structure
appeared fo be structurally sound with ne indications of displacement. (Phaotographs 13 and 1473}

A the time ol our inspections. the water level in the interior storage arca was slightly above
Elevation 4400 feet (MEL) and was flowing over the crese of the riser,

# MACTEC

T ALk, derw o Rl - i 2005
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The outlet {or the discharge appeared to be free fiovang at the time of inspection. The area arcund
the discharge pipe s becoming very hoavily overgrown, which may limit access for mspection.
The plant should routinely check the seepage drain piping for indications of change in flow,

The available reference drawings showing dike sections are included in Appendix © - Exhibits,
This refezrence information was obtained from the 2007 5-Year lndependent Consultant Inspection

Eeport.

SEMMARY OQF RECOMMENDATIONS

Based on the coment inspection results, the slatus for addressing recommendations for previous
annual reports and the 2007 S-vear lespection Report are summarized as follows:

Rel No,
APR-2007-1
{1 983A50h Fond)y

AP-2007-2
{19583 Ash Pond)

AP-2007-3
{1983 Ash Pond)

AP-2007-4
(1984 Ash Pond)

AP2007-3
L1984 A eh Pond)

A2 76
(1984 Ash Pond)

CLOSING

Recommendations
The laree brushy vegetation on the wast dike
should bBe mimmed 1o allow  befter slope
vigibility.,

Progress Energy’s program of cofting oees on
the oxtcrior slopes showld continue.

1F aperaten of the 1983 pond is resumed, the
exterior slpe adjacent w the Cosling Pond and
diseharpe canal should be checked during the
monthly inspections lor signs of scopage.

Patches of hriers and amall brush on the
inkerivr slope stould be controlled by spraying
of cutting 5o the slope can be observed durng,
rouline inspeeions.

Prooress Enerpy s proeeam o cuding trees on
the exterior slopes should vontioue.

The east dike interior repair area should e
monitored for progress of vegetative growii,
The rip rap shoold he spruyed as necded to
conirol vegetation,

Reoam m

TFime lor Impl

Fgutine
hMaimenance

Rautine
TRAMILTIEILY

Routine
inspeetion

foutine

rainlenance,

Houtime
mainlenance

Routine
mainlenance

Current Stalus
[mprovemend noted
during 2009 mspection.
Flanet should continu
MENNLENAnC: catting,
[arge Irees stll presen
on downsireanm  slope
alomy discharee canal.
Bee  comments on
abserved pund
ulilization  for 2000
nspection repurt,

Improvement noled for
2008 inspection.  Plant
shoold  continoe with
maintenance cutting.

Recommmendd cutting
brush  to lacilitate
mspection.

PFlant should continue 1o
monitor amd  provide
dpRrOprial
maintenange.

WACTEC is pleased to continue assisting Progress Enerey witll inspections of the dams anthe 1.V,

Stitton Steam Electric Plant.

Sincerely.

4MACTEC

ISET Arlard: Aneale Balsph B0 2002

Please contact us il vou have any questions about this report.
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Appendix A - Photograph Location Drawings (1 drawing)

Appendix B - Photographs
Appendix C - Exhibits

Appendix E - Dam Assessment Forms

Appendix D — Dam Inlormation Surnmary Sheets
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Report Appendices

Appendix A — Photograph Location Drawing
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EXTERIOR
SLOPE (TYP,)

s
1983 ASH POND
DISCHARGE CANAL
LEGEND:
PHOTOGRAPH NUMBER AND DIRECTION 'J
C (PHOTOGRAPHS TAKEN MARCH 15, 2008) Il
4 MACTEC PO S P o T
MACTEC ENGINEERING AND CONSULTING, INC. L.V. SUTTON STEAM ELECTRIC PLANT ENG CHECK: SCALE: N.T.S. 1
RALEIGH, NORTH CAROLINA WILMINGTON, NORTH CAROLINA APPROVAL: JOB No: 6488-00-2351 (02)

[-REFEH:ENCE: CPEL DRAWINGS D3232 & D3230; WITHERS & RAVENEL DRAWING 1, TRANSASH DRAWING 4-15-05.




Report of 2009 Limiied {Annual) I'ield Inspection
Ash Pond Dikes

1..v. Button Steam Electric Plant

Report Appendices

Appendix B - Photographs



Appendix B - Photographs
2009 L, V. Sutten —Ash Pond Dike Annual Dam [nspection

1. 1983 Ash Pand - View of interior slope, cutlot riser and stinding waler near riser.

2. 1983 Ash Pond - View of dike exterior slope near outlet riser

Seall Avzer and Janwes Schitf Pagze o Photss Daue; Barch 25, 2009



Appendix B - Photographs
2009 L. ¥, Sutton —Ash Pend Dike Annval Dam [nspection

3. 1983 Ash Pond — View ol crest, interior slope and standing water adjacent to discharge canal.

4. 1983 Ash Pond — View of crest and exterior slope adjacent 1o discharpe canal.

Scort Awvger and Tanwes Schilf Pape 2 Phiostey Toate: Maech 25, 2000



Appendix B - Photographs
2004 1.. ¥, Sutton —Ash Pond Dike Annual Dam Inspection

il =
L8y a -
E !h:'ll-’-"i

ML b
‘_

5. 1984 Ash Pond — View of dike crest and exterior slope east side of pand

s A e -

6. 1934 Ash Pond - View of dike crest and exterior siope on east side of pond

Seant Awges and James Schilt Page 3 Phover Diaee: Bacch 25, 2009



Appendix B — Photographs
2000 1. V. Sutten —Ash Pond Dike Annual Dam Inspection

7. 1984 Ash Pond - View of riprap placed for interior slope on north side of pod.

8. 1984 Ash Pond — View of exterior slope on north side of pond.

Sout Awger and Tames Schiff Mage: 4 Photu Ciake: Murch 25, 2009



Appendix B - Photographs
2009 L. V. Sutton —Ash Pond Dike Annual Dam Inspection

. 1984 Ash Pond — View of interior slope of dike on west side of pond locking toward discharge riser,

L0, 1984 Ash Pond — View of exterior slope of dike on west side of pond looking oward cutlet structare.

Evow Auger and James Sehilt Pape 5 Phetar Dt befarch 25, 2009



Appendix B - Photographs
200% L. V. Sutten —Ash Pond Dike Annual Dam [nspection

12, 1984 Ash Pond — Vicw of tep for discharge structure looking toward cooling pond.

Scorl Avper und Taines Schilf Page & Fhoo Dt Waech 25, 2000



Appendix B — Photographs
2009 L. ¥. Suttorm —Ash Pond Dike Annual Dam Inspeetion

(5. 1984 Ash Pond (Interior Storage Area} — View of dike crest looking toward discharge stucture on north side of
pond.

14, 1984 Ash Pand {Interior Storage Area) — Yiew of discharge structure.

Beotl Auger und Fames SchilT lPage 7 Photeo [xate: blapch 25, 2004



Appendix B — Photographs
2009 1.. V. Sutton —Ash Pond Dike Annual Dam Inspection

L5 1984 Ash Pond (Interior Storage Area) — View of crest of dike and interior slope along east side of pond.

6. 1984 Ash Pond (Interior Storage Arca) — View of along e of nonth dike.

Jcult Auper and James Schifl Fape 8 Pluate [ae; dlarch 25, 2000



Appendix B - Photographs
200% L. ¥. Sutton —Ash Poad Dike Annual Dam Enspection

17, 1984 Ash Pond {Interior Storage Anzi) - View of riprap along interior slape on north side of pond.

18, 1984 Ash Pond {Interior Storage Arca) — ¥iew of exterior slope on south side of pond.

Seont Awgher anl fames Scinlf Poge & Pholo Dawe: March 25, 2004
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Report Appendices

Appendix C - Exhibits



Report of 2009 Eimited {Annual), Field Inspection
Ash Pond Dikes

I..¥. Suiton Steam Electric Plant

Report Appendices

LIST GF EXHIBITS

The exhibit drawings included with this report were obained Irom the 2007 5-Year Independem
Coatsultant Report as follows;

L.

2.

L

b |

Pt inclueded

Sution Steam Flectrc Plamt, Ash Pond Gxpansion { 1983-1984), Site Mlan, Careling Ponwer
& Light Company Drawing No. D-3235_ As-Built, Dated [0/14/85.

Civil, Ash Disposal Ponds. North Pond-Discharge Structure, Shuet |oof 20 Brown and
Root Drasving Mo, G-31770, Dated 95771,

Sutten Steams Clecteic Plant, Ash Pond Expansion (1983-1984) Flan-Shect 1. Carcling
Power & Light Company Drawing No. [3-3236, As-Built, Dated 10714785

Sunon Steam Elecric Plant, Ash Pond Expansion (§985-1984) Flan-Sheet 2, Carolina
Power & Light Company Drawing Ne, 3232 As.Bult, Dated 10774485

Sulion Steam Electric Plant, Asle Pond Expansion { 1983-1984), Dike Sections {Sheet 1),
Carolina Power & Light Company Drawing No. D-3237. As-Built. Dated 10/14/85,

Suttan Steam Electric Plant, Ash Pond Fxpansion. [ike Sections (Sheet 27, Carolina
Power & Light Company, Drawing No. 123239, As-Buill, Dated 10714783,

Sutton Steam Elecric Plant, Ash Pond Lxpansion | 1983-1984), Sections and Letails
(Sheet 1) Caroling Power & Light Company Drawing No. D-3238, As-Buill. Dated
IN/14285,

Sutton Steam Elecnic Plant. Ash Pond Dxpansion, (1983-1984), Sections and Details
fshect 21, Caraling Power & Light Company Drawing No., D-3233, As-Buih, Dated

Mol e ludeel
Mot included

Site Plan, Interior Ash Pond Dike Project. Frogress Energy-Sutton Plant. Withers &
Ravenel; Sheet Moo 1, Prated May 20060,

New Qutfall Structure, lwerior Ash Pond Dike Project. Progress Energy-Sutton Flunt,
Withers & Ravenel, Sheet e, 2. Dated May 2000,
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DaM INFORDMATION SUMMARY
L.V. Sutton Steam Electric Plant
Ash Pond
New Hanvver County, North Carolina

Location

[ocated 3 miles northwest of Wilinington, NC
Latitude: N34 |7 507

L omgrituede: W AaT 307

Sikee amd Pimensions

1984 IMond 19583 Pord*
Length: 10,000 feet T.000 feer
Maximum Structural Height 37 feet
Surface Area (acres): #2
Storage capacily (acre-feel); 1.364 248
Size Classification: Intermediate Small
Hazard Classifcation; L Low
Regulatery [esign Starm 100 wr ot 13 PP w
US Slope: JO{HR IV
135 Slope: JOHEIV)
Crest Width: 12 feet
Crest Elevation: 340 foct
Design maximun operating level: 320 feet
Current Operating Level 6.0 feet
lnstrumentation MWone Mong

* The 1983 pond has been put back into ese for shor tenm ash storage.
B 10{-vear storto is 9.5 inches over 24 hours, Probable Maximuom Precipitation (PMPY s 3501
inches over 48 hours, '3 PMP is 197, The long duration is due to potential For tropical siprms.

Geology and Seismicity

Localed in Coastal Plain Province, Underlain by Castle Havne Limestone which is eroded throogh in
places 10 expose the Pecllee Formation

Lome 1 seismic yone according w Corps of Engincers with
Desigm Earthguake: 2, = 0.05 ¢

Desizn Information
1983 Pond: Orgmally desipoed by Browo & Root in 19710 raised 10 present elevation under CP&L
design with assistance from William Wells. Lunited subsurface exploration. Mo nfarmation an

slabaliny or seepage atalyses. Noaotethal drainage.

Outlet works consist of'a 47 diameter concrete vertical riser connected 1o a 37 diameter concrete pipe
through the dike that would discharge 1o the Cooling Lake. There are no seepage collars,

TR Ay, Beongr, KRaagiph, 07 D79

Fopmdentoed f-3 2
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Mg =l 3

The capacity of the pond and outlet works is sefficient for a 100-vr storm withowt overtopping the
dike,

1984 Pyndd: Designed by UP&EL with assistance from William Wells. Subsurface exploration was
perfurmed. Stabality was re-evaluated by CP&ILL in 1987, F5 — 1.58. Scepage analvsis perforned as
part of design assuming K — 1x107 emisec for 1-foot thick clay liner with caleulated secpape rate of
108 ppym. Mo internal drainage provided,

Qutiet works consist ol a 4™ diameler conciete vertical riser connecled o a 37 diameter coucrete pipe
theough the dike that is connected to piping leading to the Cape Fear Kiver, Therg are two secpage
collars,

The capacity of the pond and outlet works is suffivient for a 100y storm withiel overtapping the
dike.

Construclion History

1983 Ponid

Origanal constroction of north Ash Pond dike done i 1971 under direction of Brown & Root to crest
clevation of T80 fect. Io 1983, Dickersot raised north Ash Pond to operating level to elevation 26.0
teet. Testing was conducted.

1984 Pond

o« Construcied by Lindsay and Associates under direction of CP&L. Tosting was performed.

s Cullet pipe meditications were provided in 1999 to connecl discharge to a pipe leading to Lhe
Cape Fear River, A pipe joint opened under the upsireaim slope and seepage through the slope
created start of sinkhole. Groutimg of slope conducted in 20080 along with slip-hining of the pipe
for long-term proleetion.

e [nlerior slope repairs on east dike provided in summer, 2000 w Al argas of beaching erosion and
resecd,

s Additional storage capacity was construcicd and placed in service duning 2006, Engineering and
design was provided by Withers & Ravenel, and construction by “Irans-Ash,

s HKepairs were made m 2007 to the mierioe slope and clay liner on the gast side of the pond, north
end.

Inspection History

The dam s inspected on 3-year intepvals, Sipec 2002, site visits have been made on a generally

vearky basis for Bimiled visual observations,

LAWMACTEC: 1987, 1907, 2000, 2005, 2004, 2005, 2007, 2008

S&ME: |9G2

Current lssues
MACTERC performed a limidted Geld visit mspection in 2008, The current isucs reported from the
2008 inspection arc as follows:

s Conlinue veeetation naintenance.

Overall Condition

The 2008 mspection indicated the dikes are in good condition. N itéms requirihy cTHeTRENCY actions
by the plani were noted.

4 MACTEC

SEIT Algege, Aegrieg Balo- SC TR
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I..%. Sutton Steam Eleciric Plant
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4 MACTEC

engineering and constructing o belter tomorrow
December 16, 2010

Mr. Bill Forster

Progress Energy

701 Pinecrest Road

Raleigh, North Carolina 27613

Subject: REPORT OF 2010 LIMITED (ANNUAL) FIELD INSPECTION
COOLING POND AND ASH POND DIKES
L.V.SUTTON STEAM ELECTRIC PLANT
WILMINGTON, NEW HANOVER COLUNTY, NORTH CAROLINA
MACTEC PROJECT NO. 6468-10-0025 (14)
SUTTON 1972 COOLING POND ~ STATE I NO. NEWHA-(03
SUTTON 1971 ASH POND = STATE ID NQONEWHA-004
SUTTON 1984 ASH POND ~ STATE IDNO. NEWHA-005

Dear Mr. Forster:

On May 19, 2010, Mr. Scoll Auger of MACTEC Engineenng and Consulting, Inc. (MACTEC)
visited the L.V. Surten Steam Electric Plant ta pesform a limitedhfield inspection of the Cooling
Pond and the Ash Pond Dikes, Prior to the inspectunpwe revicwed the 2009 Limited (Annoal)
Ash Pond and Cooling Pond Dikes to conlitm whservalions from previous inspections. The plane
contacts for Progress Energy during this inspection included Mr. Bruce Mooreficld, Mi. Kent
Tyndall, and Mr. 1saac Aldermai.

Effective Janwary |, 2010, regulatory oversight was transferred from the North Caroling Uilities
Commission (NCUC) %0 the North Caroling Department of Eavironment and Natural Resources,
Division of Land Qualhity. Land Quality Seetion, Dam Safcty Program (NCDENR Darm Safety).
The dams and dikes covercd by this inspection report are included in the NCDENR Dam Safety
inventory as follows:

State Hazard Potential

State [I3 No. State Dram Name Descriotion
MEWHA-OOY Sunton 1972 Cooling Pond Low
NEWHA-0(4 Sutkon 1971 Ash Pond Low
NEWHA-005 Sutton 1984 Ash Pond Low

The field inspection included a discussion of mainienance activities since the last inspection visit,
review of available records and a drivingfwalking reconnaissance of the Ash Pond and Cocling
Pond dikes. The weather conditiens during the inspection were clear, warm and dry. Mr. Alderman
reportad that abowt 0.7 inches of rainfall had been recorded on sile within the past 48 hours prior 1o
the inspection. This letter repont summarizes Lthe observations during the current inspection and
provides recommendations for any follow-up actions, Photopraphs of selecled condilions and
updated Progress Energy condition assessment forms are also included with this report by
atlachiment.
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Fragpress Erergy Repiret ef 20080 Fimited! A vwaed § Freded Inspesiion
Frevember 60, 2001 £ Seersens Neovim Elvcerie Plass
Perco & of 14 MACTEC Propeet Mo, 54068 N2 (i)

The last S-year independent consultant inspection was performed by MACTEC in December, 2007
and the next will be in 2012,

To finalize of this reporl. MACTEC has checked on current stakus for plant response 1o the
conditions mted Por follow-up action, In addition, Mr. Scont Auger of MACTEC perdfonmed a siwe
visit for Held review of conditions nuted for follow-up uction on December 15, 2000, The resulis
for our review af follow-up actions are appropriately noted inthis repot.

SUMMARY

Ash Pond [nspection Summary

Based on the tield observations noted in this repoet, the ash pondCdikes generally appear to he
stable and n sapisfactery condition,
The new recommendasions fur follow-up noted in the current inSpection are as [ollows:

o [AP-2000-17 19831971 Ash Pond - Follow-upSshould be poovided 1o confirm that the
witer level bas been lowered congistent with eecommencditidns by NCDENE Do Saluty,
(Fetfomv-np Mote: Ploet persomnel vepeorted thoat whevares feved was fowvered 1 oo deving
200 Ty wees comfirmed during the MACTECD site vigit on 127734100}

s [(AP-2010-2) 1983/197] Ash Pond - MWe recommend providing o Bield survey to check the
elevation of the crest and then proside fillbas needed te meslore the crest e the design
Elevation 250,

s (AP-200-3) 1984 Ash Pond - Locate'and filldanimal burrows identified during the current
inspection.  {Follow-np Nete: Plont pepséine! regorted that no saintenoiee work wes
provided for animal Maeeows durieg 20000 flovcever, the wiimal Boeerows confal e fe
fecertedd dving the dMACTEC site visit on D2703710 aeed hey ave been covered over by
whteed tracks from mlowing eqldpbent. Mo new animad baevows were focared.)

= (AP-ZO10-4) 1084 Ash Pond - Weétregammend providing a Mield survey to cheek the
clevation of the crest anth then provide fill as needed to restore the crest to the design
Elevitiogddtk, We also recommend providing a field survey to check the elevation of the
cresidor the imterior sonige area dike and then providing 1i11 as needed 10 restere the crest
todhe design Blevation 4200

Cooling Pond Inspection Summnary

Based on the field obsersiitions noted in this cepart, the cooling, pond dikes generally appear 1o be
sluble and in satisfactory condition,

There i no new [ollow-up recommendations for this inspection,

RECORDS
Curing 20080, MACTEC installed 1% new piecometers for the 1983 Ash Pond aces to suppornt
seepage investigations. The results for the seepage investigations ane snmmarized in the MACTEC

reporl dated April 20, 2000 (included as Appendiz By The pesometer data does nat appear to
incicate that the water tevel in the dikes is increasing or represents a cuncern for dike stabiliy,

ZMACTEC
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Pregerons Ererity Fepriaet cof 200008 Lierriteed [ARrbenf) Fioled FraprecTion
December 16, 260000 oV Sutbon Steeem Elecirye Pl
Papr §of 14 MALCTIL Prerpeet Mo G008 F0-0HI25 (H14)

There are currently no othet acuyve plegameters of monitoring instrumentation for the Ash Pond
dikes or Cogling Pond dikes.

We confirmed with plant personnel that routine mspections are betng performed congistent with the
Sutten Plant Dam and Dike Inspection Proceduse, EVC-SUTC-00038, Ruevision 1, duled
September, 2009, We confirmed that the routine inspections are continuing to be performerd by the
plant staff, We understand that Mr. Alderman is performing a documented routine inspection fur
the Ash Pond area on » monthly basis, and Mr. Moorefield is performing weekly documented
inspectiens lor the Cooling Pond.

ACTIVITIES SINCE 2008 INSPECTION
Houling mamntenance schiviiies are covered wnder the following diseatsion of @eld Obseovations,

Om Seprember 27, 200140, o small breach occuered throwgh adection of the 1984 Agh Pond dike on
the cast side associated with heavy rainfall. As requested by Propress Encrepy, Mr, T5ATan Tice of
MACTEC visited the site to provide engineering suppornt for the itk damage assessment and
smergency response plan development. MACTEC is provichng(support 1o Progress Energy for
development ard implementation of a repair plan.  (Felfow-tig NMote: This condition was checked
diering the MACTEC site visit en 12703700, Permanent repaies fove not vet been implemented for
the breach locaian beeanse Progress Energy hasnat received appraval of the repair plan from
NODENR Dam Safery. The temporary repaie geovided fabale breaclt lacatien appears to be stable
el e xudtede welicle oravel potft hay been provided.  Welalserved thar Progresy Energy fos
dmyplemented deaingge improvementy in the evea af the breach. )

Prioe to Issuing this report, Progiess Goergy authored MACTED to perform freld investigations
and engineering anaivsis 10 review the slabilicy of the 19531971 Axh Pond dikes,

ASHEOND FIELD OBSERVATIINS

TOR YT E AshPond

The 19483 Ash Pond dikes were formed by raising the original dikes constructed in 1971, The
present dikeshave a design crest elevation varying from Elevation 28.0 to Elevation 34 {asswmed
as feet MEL whire Elevation #s noted). The higher elevation is at the common dike with the 1984
Ash Pond,  The acen of@ianding water near the discharge struciure on west side of the pond
apprared (o be sinnlagia extent to previous inspections. We also observed standing water adjacent
by the ddike alenyg the discharge canul on the south side of the pond area. We understaned that this
area cucrently recerves stonm waler infleny from plant sources inclicding redention poneds, coal pile
tuncfE, and tank farm dramage.

In 2000, o temporary interior storage arca was constructed by placement of a cotuzinment berm
within the pond area.  The containment beent has an cutlet stracture which directs flow to the arca
of standing water on the west side of the pond.  We understand the interior stovage area was laken
put of service in 19935, but then returned to secvice in 2000 for emporary use during miinlenance
work and ash removal dctivities in the 1983 and 1984 ponds, Wo also understand that the inwerior

ZMACTEC
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Frogeest Eneepy Bopreoet aof 20000 Ereviireed (A Gl ] Fefel fagpecTior
Drev e 1, 20T LV Neettenr Steveen Elecirie Point
Prge ¢ af M MACTEC Profect Mo, B808- T-0025 (1)

slerraegres wrga 15 mow actively wsed for battom ash disposal opernions aleng wilh temporary wse tor
fly ash disposal operations. The cootainment berm for this @mporary interior storage area is no
included in the independent consuliant dom inspection scope.

MACTEC has previously recommended engineering review of the dike stabihicy if the 19837 [97 1
Ash Pond area Is returned to aclive service for ash disposal operations {see previouws
recommendation AP-2009-2 updated for this report). In consideration of the cument aetive service
tor the 198311971 Ash Pond described with this report, MACTEC hay been authorized by Progress
Energy w pertorm field investipations and eogineering anadysis to review Lhe stability of the dikes.

The discharge structure is locoted (n the nemhwest corner of the pond at 1hé area of standing water.
The discharge structuce consets of o 48-inch duuneter vertical concreleaiser connected 1o a | 2-inch
dhameter comercte outlet pipe. The end of the discharge pipe is submiérped in the cooling pond and
in not visible for inspection. At the time of our inspecien, te diséharss riser erest was sel al aboul
Elevation 258, Based on follow-up discussions with the piants we uonderstand thad the discharge
riser crest has been lowerad by | foot to Elevation 24,8, This action wus reponed foobave occurred
on September &. 2010 in response o comments from NCDENRE Dam Safety,  (Folfow-up SNoee:
MACTEC eonfivmed thar e warer level was fowered during the site vielt on 12705710 We also
eefaserved thar the skinnner mowited an the discharpe risepbad aditiceable Sl loward e access
weathway frovn the dike.  Planr persannel repovted that whendft was notived affer remtoval of o
gerctbont of The rixer to dawer the warar feval)

The dike crest genvrally appeaced to be stable with ne indications of wnusual setilement o
displacement.  The creal does appear to have nus develaping along the velicle wheel path.
Previous repoerts have inheated that the maniram cegst leve] for the dike 15 around Elevation 27.6
{compared o the design erest Blevatian 25.00, We recommend providing a field survey 1w check
the elevation of the crest afwl then praviding fillas needed o restore the crest o the design
Elevation 25.0,

The dike slopes penerally appeared to he stable. The extennr slope of the west dike. Trom the
interseclion with the 1934 Ash Bond dike to dhout 300 feet sonth of the discharge structuee has
sparse grass cover for sueface stabilization. The cxterior slope along the discharee canal has a
relutively thick growth oftrees and'hmish. Progress Enerpy should consider maintenance curting of
troes and brush w faeililate inspection. [ Faffow-wp Norer This condition wes checked daring the
MACTET sfae vivie em (20500 Maeintenance cntting of brush and reees has Been provided for
vprpcr portion af evtecior slape along conal. The lneer portion af the exterior sfope 58l Tees o Hiick
Lrewetlt of trees ol Dok

Photographs -4 aretincloded in Appendix A to repeesent conditions observed for the (9831971
Axh Pond dike.

1984 Ash Pond Area

The dikes for the 1984 pond are consteucted of sand with an interior clay bner. The clay liner
exiends across the pond bottom as well, The crest width s 12 foet and slopes (nderior and exierion
are JHX 10V The muximum developed dike height 3s about 32 feet above original prade, and the

ZMACTEC
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disign crest level Tor the dikes s ot Elevarion 340 (wisumd as feet MEL where Elevation is
noted). The length including the commaon dike with the 1983 pond s about 10000 Teet.

At the time of this inspection, the niser crest was repored o be ot Elevation 3000, Tt was alse
reported Progress BEnergy that the water level was raised to the corrent elevation oo June 23, 2004%
{fromn Elevation 28.0% The MACTEC report dated April 20, 2010 included in Appendix B, along
with current inspection activities, indicates that seepace s not emerging on the exterior slope and
seepage does not represent an immediate concem for dike stability,

The dike crest generally appearcd to be stable with no indications of whusual seuwlement or
significant displacement. We rccommend providing a field sureey G chigek the elevinion of the
erest amd then providing fill as newded to restone the erest to the design Blesidion 34.0.

The interior slopes generally appearcd to be stable. The menot slopes have,a thick srowth of
Phragmites along with patches of briers. Grass and heiees ar® also presenlm the riprap slope
protection on the interior slope along the east side of the pond area. From our review, the thick
agrowth of Phraogmites is beneticial for slope stabilization and protection fromy wave action along the
waker line.  Howewver, we recommend continuing todut the vegetation on upper portion of the
interior slope to tacilitawe inspection,

Fhatographs 5-18 are included in Appendis A to represent comditions obseryed Tor the 1984 Ash
Pond dike.

A walking inspection was performed with el Alderman along the outside slope of the dike on the
cast, north and west Sides of the Ash Pond, M Alderman was checking for aveas that required
mantdenanee work,  Daring this"salking inspection, we observed arcas where the sined has shilted
ar washed down slope. Wedmdersiand that the plant is planning womuleh and seed (these areas 1o
provide surface stabilizagor. Mr. Alderman alse pointed out two locations that appearcd 1o b
anitnal burrows., There1s atairly lasge biieaw located near the top of the exterior slope enoche cast
side of the Ash Pond (Photagtaph A7) The Pueeew has an opeming of about 1 foot i diameter and
was over 4 feel in depih when probed., We also observed a small burrow located on the norh
extenor slopeaf the'dike (Photograph 181, We understand the plant intends o locate and Gl these
holes as adrpuline mainlgrmance activity,  [Follow-up Note: Planr personnel reported that no
mintenetnee work was provided for animal baerows during 20000 However, the animal Barrows
conld norbefocated during e MATTEC site visit on P2 1570 and may have been covered over by
whee ! teaokys fronm moneing gguiprent. M agdelirfonat animal buerows were focaged )

The exteonor slopes geoatally appeared o be stable bul are sparsely vegetated with griss along with
same briers and small bushes.  Becawse of the sparse vegelation, we are noticing some sucluaey
erosion and shifting of loose sund on the exterar slopes. This condition is especially noticcable (or
exterior slepes along the north dike. Thix condition should be monitored during rouline inspections
tor development of erosion pullies thay could potentiafly undermine the crest.

The vertical niser for the dischurge stmueture was observed fram the access platform (Photograph

19y, The skimmer structure andd interior sorfaces appeared o he in good visual condition. The
downstream outlet/diversion stoucture appeared to be structurally sound with ne obvious signs of

ZMACTE
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leahage o significant cracking {Photograph 200, The discharge from the outlet siructune appeanci
to he free flowing at the tme of Inspection.

There were no surfuce depressions or seepage observed on the dike above the diversion ppe.
{Ferllem-tip Nete:  This vemadition was checked dveing the MACTEC site visit o [27054300 A
watlking inspection was perfurmed o ofteck for sudfiee depressions and Seepage diony the foe o
the dike far the bvied pipe. Na concerns were identiffed fron this faffone-up Bespection. )

1984 Ash Pomd Interiar Storape Arei

In 2006, Progress Enerpy constrocted amomtenior ash storige area (also pdlermed 1o as the intenior
containment area} for the scuth end of the 1984 Ash Posd. The stafage capacity addition was
designed by Withers & Ravenel and construeted by Trans Ash. “This design o<t 1s al Elevation
420, and the plunned normal water level is Elevation 400, Thednaximum dike height above the
original ash level s abow 14 fect, and the crest width 15 25 teet. The interion slope 5 2(H1: (Y}
and the extertor slope slape 1t dIHICY)Y. Where the newCdikes are adjacent 1@ the 14984 pond
pertmeter dikes, the we of the slope is =et back eight fect@nd pruded wo drain toward the porth. A
stahility berm is provided on the north side where thaddike is adiacent (o the impounded wawer of
the 9% pond.

The water level fur the intenior containmend area appeured wodh@the sunw as the last inspection
about Flevation 0.0,

The crest gencrally appeared 1o be stable with'ng indications @l musual setilement or displaceicnt.
The crest s becoming somewhar uneven and mutedfrom vehicle traffic, Grave] stabahization for
vehicle access 15 provided onlg® frmmnthe access ramp at the neheast coroer 10 the discharge
structure. We recommendgenviding a ficld sumy 10 check the elevation ot the crest and then
providing Fill as nesded tattestore the crest o the design Flevation 4210,

The exterior slopes generally appeared wbein good condition with no indications of stahility
converns.  Fhe vegetation an the exterior slopes appears 1o be sparse. and the slape shoold e
routinely choeled “tor gfesion. “We did not observe any significant surface erosion during the
current insgeenion. Photographs 20 and 22 provide representative views of the condition of the
contwnmient dikye From the narcheast corner,

Previous inspections have nated depressions and erosion i the stability berm on the nonh side of
the intetior contablment aga. The plant repons that all depressions have heen Glled, Ko new
depressions were neledduring this inspecnan. Phelograph 23 provides a representative view ol the
stability berm,  {Foffoun-up Neres This covelivion wes checked dueing the MACTEC site visit on
[2705400, With vegetation cot and seasonally dormane, we were alle o more carefiliv check for
sirfice depressions, e simall sneface depression and an area of lovaliced setffement were
ehserved afong the e, This localizetl conedition appeared 1o Be stelle daid does ot regiive
remneedioate repeir)

Some Jocalized viprap loss was noted on the interior slope on the north side of inwerior storee areu
for follow-up in the 2008 mspection repart. This riprap loss was contfirmed s satisfactonily
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repained during the current inspection. We did not observe new locations with displacement or loss
ul riprap slope protection.

The discharge structure for this interior storage area consists of 4 concrete riser structure six fow
syuare connected woa 36-imeh dizmeter HDPE pipe with an owlet invert set at Elevation 240 feer.
The discharge strocture appeared o be struciurally sound with oo indicaions of displacement. The
outlet pipe for the discharge structre could not be inspecied becaose the water level at the toe of
the atability berm covered the end of the mipe. {Phowsgraphs 24 & 257 [Faffow-up Noter The
condition af the trea where the oitler pipe discharges inte the 1984 Ash Pond wear checked during
Hre MACTEC st vivit on I20 5000 Flone could be abaerved emerping intothe standing warer in
the viciniiy af the outlet pipe. )

Ash Pond Summary of Recommendation

Bascd on the current inspection resulis, the status for addresing recommendationgifrom the 2007

S-yeur Inspection Beport and recent annual inspections angswnman o as follows;

Ref Mo
AP0
(2R [rutetior
LConlinmaent
Areat
AP-2009-2
CI9EZEA19T Ash Fond
Areat

AP20H9.3
{1984 Ashiond)

ABMHT-|
CI9ESA9T Ah Pood)

AP-2HIT-2
F19E5 197 L Ash Pond)

Recommindatitns
Riprap maberial on the inside slopumwas
obrservrd e have slipped diwe the slope
on the north side of the dike near the
clisehoree steueture ecalimed eandition).
W rcewnnmend providing an wpdibed
enginfering review of dike stubthly and
achéaguiesy o the diseharee siruglare in
comsicderation (s tEweacrent wtive
uteliativn of lie LYEFASTL Axh Pond
ared, (Redominendation updated Lor
200 ) Repugt)
MACTEC prowided suppoet for
investization of possible increased
seepige lor the 1984 Ash Pond aren
asseitinted wil raisisg tHee poand
opergiing level, Purther review ol this
comdifion may be sarcanted i e plane
conrsielers raising the waer leselin the
Fulure,
Fhu barge brwshy seoctaion on the wesi
diky should be oimmwee ol lose e
alope visibikily

Presrress Eneriey s program of cutting
Lewes ov dhae 0o rbor slespes showld
S TNV

ZMACTEC

Recommended
Timwe for
[mnlemendation
Bapaar Coanplee
LA

Prrovs il wipditedd
review during
2 L.

Curnprlete (2000

Foratine
blaamie namee

AT
Il nlenumes

LI I IRTHT A TR DN [Tk |

Currenl Statos
fSee marte befow fible)
Repuirs hive been
pros e Ty the plane,

Tnspectian of lhis anc
provwided by
BACTREC for 20010
Folloew-ups revivw
dutbariced by
Propress Bnerey in
Deceniber, 20000
MACTEC repurt
sued e 4200

Matntenanes culting
providud Tor slepe in
wicinity of discharee
shrnctrg diecing 200140
Lawge veees still
presenl on
duowrslream slope
aloma discharge vl
[y chanes for X0



Freeraresa Ertergy Repuart of 2000 ffedneel (Aoddreent) Fredad fibiprection

Devember 16, 2000 ¥ Sntten Seean Efersvie st
Horge & wf £4 MACTEE Pravject S 008 E1-002 5 (i)
A P-200T- 3 16 opueraticen of the P9E3 pond i resuned,  Routine Inspection provided
CI9ESA9T  Ash Pondy  the exterior slope adjacem wr the Cooling inspection by plam i 20RO
Brnd and discharge canal shol] ke comsistenl with curren
cheched duriny the monthly inspuctions procedare,

lor signs ol seepupe.

AP-2007 -4 Palvbes of Triers and small bewsh an the Rouling Plant is cudving uppe

1984 Ash Pornd) interior slope should be contreled by mainlenance. puttion ol dike slope
APEVILG ofF oulling =0 il sdopse can b thal cun ke reached hy
ubserved dusing routing inspeelivng, mowing eguipinenl

lrare crest. Thick
crowkh longe the o
is bzneficial Bor slope
stabilizativn and
pretection [rom wave

acliom,
AP-ANFT-5 Progress Emeroy’'s program of colting [eutive Blopes hawe Deen
{ 198445k Pond) trees on the exterivr slopes shookd M T cleand of brush and
canlinue, trees o Lthe e of
slope.
AT N6 “The cast dike inlerieor repair arean should Raliline Mo Spraking or
[19844sh Pand) b roniured for progness of vegelnive FLE T T clearing provided
growvthe, The rip rape should be sprayed as during 200}

nevided W comirnl vepelation.

Merbe: Tlier siatus for aotian fteels wds reviewes with glant peesonne! peior o doning iy repcrl.
COOLING POND FIELD OBSERVATIONS

The vbservations for tHe gurrent inspection are generally consistent with the conditions noted fur
the 2009 Annual [nspection Repord.

The Cooling Pand Tas atwestiosted suduce urea of 1100 acres and storage capacity at normal pool
level estimated at £, 900 agre-fecl.“Water [ram Lthe plunt aniers the pond froem a dischurpge canal
the south&ast end of the ponds Circulation of the water throwugh the pond s contralled by a central
main baftlexdike ond a scrigs of “wing dikes. After cooling, water is tuken back it the plam
through an mtake canal al the south end of the pond.

The water level inthie pénd is normally maintained around Elevation 9.5, Water can be introduced
from the Cape Foear Biver 1o the pond area vsing makeup pumps located as indicated on the
attached Photograph Location Plan, The water level can also be fowered 10 Elevation 2.5 by two
sluice gawes located near the end of the of the imke canal, The water level ot the e of
mspection was reported 0 be between Elevation 9.5 wnd 9.7 The plant also reported that water
wis heing repentedly released and subsequently replaced {refilled by make-up pumping) in an
elfort to control algae growth in the pond. Water was being released at the time of the inspection.

Other than makeup waer, inflow iato the pond is limited to direct rainfall, surface water runott
from land adjacent 1o the northeast portion of the pond, and discharge water [roin the ash pond et
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of the couling pond, As aresult of a 1998 moditication, Ash Pond discharee can be routed either to
the Cape Fear River or to the Cooling Pond.

The crest of the dike has a soil cement layer thet 15 badly cracked and. 10 some places, missing,
Cravel bus been placed in arcas where the soil cement has deterigruted @ the point of nol being
intace. Local Tow areas were present along the crest. Provious mspeclions have recommuended [hat
a survey should be conducled o confirm Wie crast elevation; the survey has not been performed s
of the date of the current inspection. There was npo sigmificant change in this condition noted for
the current inspection.

Ax several locations, cracks parallel 1o the dike and about three to Four feel back of the inlecior edpe
have been observed. Previous inspections have recommended monitonifg Tor appeurance of open
cracks and providing appropniate maintenance by lilling with finegCgravel (No. T8M Stane fur
cxample). There was no sigmficant change in the condition of@tht crestipoted for the curent
Insperiien.

The entire intericd slope has o Liner formed with near hanzootal Jayers of sotlcement. The
individual layers are designed to be about six inches ghick and six féet wide perpendicular o the
dike. Collectively. the soil-cememt forms a series of steps along the intertor face,  Previous
inspections bave geperally indicated o progressive detedoration of the soill-cement liner. A
shoreling tnspection should be performed wo evaluate the progness ol erosion and undermining for
the seil-cement liner. The resulls for thisGnspeétion should be dansidered in developing repair
plaas (or the sonl-cement liner.

In areas with the most deterioration of the soil-eement lince, riprap makerizl has been placed on top
al a geotexdile along the toe of slape tn reduce smsive cffeots of loke level Tocoabions and wave
actien,  As noted for the curtent inspegiion, s abserved displacerment of the riprap Trom wave
acteen i many locations,d In conjunclion with the shoreline inspection, we recormmend a more
detudled review of the extent of riprapdepaie required along the toe of the interior slope.

Consistent with the last S-yeag ispection repbrt, maintenance sprayving to remove vegetation in the
rip rup should B eontifued.  Wewlso recommend that cutting of trees that take root along the
pterior slope should continge.

For the cament inspection, observations for the condition of the interor slope s summanzed for
each bay s follows:
*  Bay |'= Trees arg present on the inside slope of the soil-coment hiner that shootd be
removed. Payenent on the crest s mostly intacl with some broken areas. The toe of slope
and riprap nutenal is generally in satislactory condition (Phatoeraphs 26 & 27),
=  Hay I - Trees are present on the inside slope of the soil-cement liner that should be
removed, Pavemen! on the crest is broken up, uneven, and has experienced some rutting.
Detenioration along the e of slope and loss of riprap marerial is fairly extensive
(Photographs 28 & 29y
o  Bay 3 - Pavement on the ceest s missing, broken up and uneven. The toe of slope s
gencrally m sitisfuctory conditien with limited Toss of riprap material (Photogaraphs 30 &
3
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*  Bay 4 — Mo concerns for slope dumage or settlement along the crest were noted in the
vicimity of the makeup pumping station, Pavement an (he crest is broken and uneven, but
moestly intact.  Erosion alogng the e was noted and should be (urther evaluated by
shoreling inspection. There dogs not appear 1o be riprap provided along the toe in this bay
(Pholographs 32, 33, & 34),

¢  Bay 5 - The crest 18 mostly intact, cracked, and uneven with some missing sections of
pavement. There is a longitudinal crack with 223 inches of vertical displacement toward
the north end of the bay. Frosion along the toe was noted and should be further evaluated
by shoreline inspection, There does not appear to be riprap provided along the toe in this
bay (Phatographs 35 & 36).

e Bay & — The crest is mostly intacl, cracked, and uneven with séime missing seclions of
puvement. Erosiin wlong the toe was noted and should be fuether evaluated by shoreline
inspection. There doss nol appear to be riprap provided along thetoe in this bay., The
barricade an the end of the bay was intact. {Fhotographs 3708 38)

The plant should continue to moniter cracking and damageta the soil-cemem sInpg protection w
the pipe crossing tor the canal near the skimmer seructured@Photograph 399

The exterior slope generally appeared o be in stubletand n gdod condition.  Consislent with
previous recommendations, malntenance cuthing of trees and Biush shouwld be provided to clear the
slope down to the toe. On December &, 2000, the plant reported, that there bas been no cutting o
maintenance parformed for the vegatation on the exterior slopes during 2010,

The concrete walls of the sluice gate structure centinwe 9y appear structurally  sound  and
seeviccable. There did not appear to be any Sigdifican change o the open s previously
obseryed where the interior slope wingowadls and the headwall come ogether on both sides of the
structure. Concrete cracking at the north pate hoist sepport also appeared o be consistent with
previous inspections (Phategraph 400,

As noted in the last 3-yearinspection repor, the ability 1o operate the sluice gates is an important
design safety feature.  Emergency operation procedures require lowering the pond level in
anticipation offarboracane.  Wo understund Mrom discussions with the plant personnel that both
gutes are cutrently operabl@ o We abseryed satislactory operation all one gate during (his site visit,

During the 2809 inspection, we noticed whal appears o he 2 submerged conerete flaer slab on the
downstream Side of the slulgce pate structure that appeared 2 be broken up. From follow-up
discussions with plant personnel, we understand that this condition has been present for many
yedrs, We ulso undesstand that the broken slab is probably more visible becavse discharge flow
fronn the ash pond bypass could be removing silt buildup in the area. We recommend funher
review and evaluation of this conditien to determine if there is potential for undermining of the
striciuce.

The staws for addressing previous recommendations from the 2007 Independent Consoltant
Inspection Report and recent annual inspections ace summarized as follows:

ZMACTEC
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Revommended
Time for Current Stalus
Ref No. Recommendations Tmplementation  (See note below fablel
CP-2009-1 Thie extent of riprap displavement and Joss for Recomimead Plam is pectorming
the e of dike should be Tevicwed hy a insprectinn by inspetion by hom
shoveline inspeciea [roma Toat, The bes anoually Lo annaally, Mo areas ol
shotelime inspection should ulso evaloate the monilor progress. coneern identilied lor
propeess of veosion and ondermining For the 211},
apil-cemen liner. The resuly Tor this
inspection should be considercd in
developtng repair plies o the Tiner,
CP-2H -2 We o recommend  ferther review  of  what Recomaend Mo octivity tor 2.
wppears e b a broken concrele slab observed  Tollass-up befors
h on the dewistream side of the sluice pate  the mest 5-vear
strugure o deteeiving i0there s any poteoslial CIndependent
z [eor vndermiming ol the struclure. Coosulunt
Trsprectigi
Ll 24017,
CP-2007 -1 A crese glevation survey sludd be condoucted  Bevoaminend M activity Toc 201
E o idenlily bocations that arc belotedesipn survey boefone the
elevation, Providle R s raise 1he crest Xl S -yeur
:’ elevation o design reguinements as indicawed . lncdependent
U by sarvey fopdated recommoendation dor Cransuliani
20 Inspection in
o 2012,
CP-2007-2 Implement a madinte nancs pepar peeeram for Peovide B activity for X110
n the subl-cemént slupe prolection hased o cagineering
propgress AU erosion obsesed during review of neced
inspection By hoas. (Lipdared lor reqaair betore
m recornmendution for 20100 next S-yoeor
> Tndependem
Coansulan
- Inspretiem in
: 22
CR-AFT- doniter the crest tor new npen avsas and fill Rowtioe M s frcamt o hange
u with comerele ar pravel, it e abservod Loy 20H ()
aelivily
m CRANT-4 Cantinue sith mainlenakes aclivily for Routine Trecs shoukl be
q remeal of vegealion geowdng in the sml- AT ek reonrved frnm soil-
NV (TH TN achivity cetent alongs inberior
Al
q CP-200¥7.5 Eroaion aml damage Tor the sodl-cement Develop plon ol Mo activity Toe 20000
surtoucling the piles supporting the pas i implement epaic
n should be repaired. b leore e 5-
m yeur Indepengem
Comsulont
Inspection in
2 2017
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CP. 20076 Cootinue menilering e open joins and Ruoutine plam Mo signdficum change
crocking tor the sluiee yane sipuciues Tor i ectben whservad for 2000
indications of farther movement. activily

CP-2007-7 Provide 2 mocans Lo prevent damags (o U Complen: This appears o have
ile hiisling suppert structore frown over Peen adilresied by plant
elosing” operations. Dinplement mginte e Fuivsecl ony ohservation
reprains for cxisiog crucking and dange 1w during current
Lhe bisish supmrt skructire. insreclion,

Note: The stams for gotion items was reviewed with plentt persontef prioe fo fssuing this reporr,

CLOSING

MACTEC 15 pleased o continwe assisting Progress Loergy witlU nspections of the dans ot the 1.¥.
Sutton Steam Electric Plant.  Please contact us if you have ang‘guestions about thisireport,

Sincerely,

MACTEC ENCINEERING AND CONSULTING, INC.

Yot R0 S

D

). Allan Tice, P.E, Richard 8. Auger

Senier Principal Engeneer Pringipal Engincer

Rewistered, North Caroling 6523 Ruewstered, North Canlina 8169
RS Afrsa

APPENDICES

APPENDIX A

»  Photograph Location (2 drawings)
»  Photagraphs

APPENDIX B

» MACTEC Report of Pieromeler Instalkation and Observations, 1984 Ash Pond, April
20, 204,
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APPENDIX A
s Photograph Location (2 drawings)
s Photographs
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DIKE CREST

~(8) (5= =

REPAIRED
ol o %
/ a2

APPROX. LlHl'l'SFOH—/ S TR
STANDING WATER

1964
ASH POND

PIPING FRO
PLANT

ALE L

PLANT
DISCHARGE DRAINAGE
11 @,‘ STRUCTURE
APPROX. 2 0)
LOGATION 14 18 -
FEH; uﬂ:&ﬂuﬁ H20) DIKE CREST 1983/1971 ASH POND i
DISCHARGE
DIVERSION
STRUCTURE
LEGEND: WATER
m PHOTOGRAPH NUMBER AND DIRECTION
(PHOTOGRAPHS TAKEN MARCH 19, 2010)
CTE C PHOTOE;&EE lﬁg%?gé%“ PLAN DRAWN: R.R. ?ATE: DECEMBER 2010  DOAWRS
m]!m' melmmmm iy L.V. SUTTON STEAM ELECTRIC PLANT Dopiee - |saE IR 1
QT ATLANTIC AVENLE WILMINGTON, NORTH CAROLINA APPROVAL: /5,4 | JOB No: 6468-10-0025(04)

|_ REFERENCE: CPILDRAWINGS D3232 & DI230; WITHERS & RAVENEL DRAWING 1, TRANSASH DRAWING 4-10-05.




LININND0Ad IAIHOYEY Yd3 sn



Appendix B — Phatographs
2010 L. ¥, Sutton Annuval Dam Inspection

1. 1983/1971 Ash Pond — View of interior slope for west dikelanking toward discharge struclure.

20 198341971 Ash Pond — View of exienior slope for west dike looking toward discharge structure,
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Appendix B - Photographs
2010 L. V. Sutton Aanual Dam Inspection

3. 1983/1971 Ash Pond — View of interior slopg for south dike.

4. 198311971 Ash Pond — View of exterior slupe for south dike,
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Appendix B - Photographs
2010 1. ¥V, Sutton Annual Dam Inspection

5. 19284 Ash Pond - View of exterior slope for gast dike looking south.

6. 1984 Ash Pond - View of exterior slope for east dike looking north,
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Appendix B - Phatographs
2010 L. ¥, Sutton Annwval Dam Inspection

7.0 1984 Ash Pond — View of exterior slope for gast dike looking south (ak northeast corner?.

\ A 4

B 1984 Ash Pond - View of Interior slope for cust dike looking south (it northeast corner},
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Appendix B — Photographs
2010 L. ¥. Sutton Annual Dam Inspection

0. 1984 Ash Pond — View of exienior stope for south dike looking west (at northeast cornar?,

10. 1984 Ash Pond — View of mterior slope for south dike looking west (it northeast cormerl.
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Appendix B — Photographs
2010 1.. V. Suttan Aanual Dam Inspection

1L 1934 Ash Pond — View of exterior slope for south dike looking teward east (at northwest corner).

12. 1984 Ash Pond = View of exteriar slope lor south dike looking east (al nonhwest corner).
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Appendix B - Photographs
2010 L. V. Sutton Anoual Dam Inspection

13, 1484 Ash Pond - View of interior slope Tor wisst dike looking toaward discharge strocture,

14, 1984 Ash Pord — View of exterior slope for west dike looking loward discharge structure.
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Appendix B - Photopraphs
2010 L. ¥, Sutton Annual Dam Enspection

15. 1984 Ash Pood - View of extenior slope for west dike looking nerth.

16. 1984 Ash Pond — View of exterior slope for west dike foaking south.
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Appendix B — Photographs
2010 L. V. Sutton Annual Dam Inspection

7. 1984 Ash Pond - View of animal burrow on the exterior slope for cast dike
(12 inch ape exwension shown for scale).

8. 1984 Ash Ponel — View of animal burrow on the exterior slope for north dike
(4" % 7" fleld book shown for scale).
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Appendix B — Photographs
2010 L. ¥. Sutton Annuat Dam Inspection

20, 1984 Ash Pond — View of discharge diversion structure af toe of west dike,
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Appendix B — Photographs
2001 L. ¥, Sptton Annual Dam Tnspeclion

2201984 Ash Pond/Interior Storage — View of interior slope For containment dike looking south,
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Appendix B — Photopraphs
2010 L. V. Syutton Annual Dam Inspection

24, 1984 Ash PondfIntenior Storage — View of intenor slope lor containment dike and discharge structure looking
WeEst,
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Appendix B — Photographs
2010 L. V. Sutton Annuwal Dam Inspection

25, 1984 Ash Pondflnternior Storape — View of discharge strocwme feom access platfonm.
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Appendix BB - Photopraphs
2010 L. ¥. Sutton Annual Dam Inspection

2T Cooling I'ond — {Bay #1) View of crest and interior slope looking west.
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Appendix B — Photographs
2000 L. V. Suttan Annasl Dam Inspection

28, Cooling Pond - (Bay #27 Yiew of crest and interior slope looking south.

24, Cooling Pond - (Bay #1} View of crest and interdor slope looking north.
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Appendix B — Photographs
2010 L. V. Sutton Annual Dam Inspection

A0, Cooling Pond — {Bay #3) View of ¢rest and interior slope looking sowh,

31, Cooling Pond — (Bay #3) View of crest and interior slope looking north.
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Appendix B — Phatographs
2010 L. ¥. Sution Annual Dam Iaspection

32, Couling Pond — (Bay #4) View of mukeup discharge pipes on upstream side of dike.
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Appendix B - Photographs
2010 L. V. Sviten Aanoval Dam Inspection

33, Cooling Pond — (Bay #4) View of crest and ntesior slepe looking south,

M. Cooling Pond = (Buy #4) View of crest andd inwrior slope looking north,
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Appendix B — Phatographs
2000 1. V. Suttan Annual Dam Inspection

36, Conling Pond — (Bay #3) View of crest and interior slope looking west.
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Appendix B — Photographs
2010 1., ¥V, Sulton Annual Dam Inspection

37. Coaling Pond - {Bay #6) View of crost and inernior slope looking east.

¥

34, Cooling Pond - (Bay #0) View of crest and interior slope looking west,
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Appendix B — Photographs
2010 L. V, Sutton Annual Dam Inspection

39 Cooling Pond — View of siope protection dumage at pipe support on interior slope near the sluice gate
slicture.

40. Coaling Pond — ¥iew of conerete crucking i shuee gate suppert an north side of discharge sinctaie,
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Progress Enerpy Report of 2000 Limited {Amaoat) Frefd Sapeetion

Drecemrber 16, 200 LV, Surtor Steaen Efectrice Plome
Page t4 af M MACTEC Prafecy o, gda8. 100025 i}
APPENDIX B
o MACTEC Heport of Miezometer Installation and Observations, 1984 Ash Pond, April
20, 2014,
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ZMACTEC

engineering and constructing a better fomorrow
April 20, 2014

k- Bill Forsder

FProgress Energy

7001 Finecrest Road

Haleigh, Mocth Carcling 27614

SUBJIECT: REMORT-OF MEZOMETER INSTALLATION AND OBSERVATIONS
1934 ASH FOND - SITTTON PLANT
WILLMINGTON, NORTH CAROLINA
MACTEC PROJECT NUMEBER: 6468-09-2340

Dear Mr, Forster:

MACTEC Engineering and Consubting, Inc. (MACTEC) s pleased 1o submit oor repant of installation of
piczometers, abservalion of water levels and inlerpreation of the results for the 1984 Ash Pond ag the
Sutton Flant. In February, 2009, MACTEC instalied 18 water level observation casings (piezomeoters) in
the dike crest and exterior slopes. Additonally, MACTEC advanced six continuous sampling probes at the
dhike crest piezometer locations 10 check the marerial types used o gonstruet the dikes. This report
describes the piezometer installation methods, présents logz of the installations, sammarizes the water
level readings taken through September, 2009 and provides our assessment of the results relative to the
stability of the dikes. The Appendices cooain tables, figupes, soil description logs, and the wel:
wstallation loss,

REFPORT SUMMARY

Progress Eoeray ratsed the water kel in the 1983 Ash Pond trom elevation 76 feer to elevation 30 feet
in November, 2003 JAfter initial obseyvations aond comparisons of inflow and awrflow rzeonds showed
the 1985 Ash Pond water level was decreasing, Progress Encrey redoced the water level to elevation 25
[ect where sandilions appeared to stabilize. In February, 2009, MACTEC installed 13 piezomaiers at six
sectioh [oCations arcund the 1984 Ssh Pond dike to assist in evaluating conditions and if poteatial pond
lzakage tmpaciad the stability of the dikes. Water waz found only 1n the six piczometers installed into
ihe nawwral grewndhirom: the cresl of the dikes and in one toe piezometer on the north dike. Piczometer
readings found watenlevelsdn the dikes below those used for criginad design anadyses, The water levels
found do nat reduce the dike stability.

MACTEC evaluated the dike slopes and tos areas for signs of secpage. No seepage was secn,

WMACTEC reviewed piezometer seadings and pand water level changes. An increase in the pond water
level made 1 late June, 2009 (rasng from elevalion 28 w elevation 30 fectd woy reflected e 2n increase
in wiler level elevations in Cose plezometers Lhat had messureatle water prasent. The incrense was
similar to the height of pond water level increase, Gver the span of abowt three months the piezometer
water level slevations dropped back down Lo near levels prior to the poud wuter level increase, while the
poogd water level romnined steady and ioflows to the pond were similar o outflows,

MACTEC conctudes that the origingd observalious by Pramress Energy of possible pond leakars were
cansed By re-hydration of the original clay liney that was above the pand waler level for several yeats

MACTEC Enginevecing and Consulting, Toe.
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prior to the increase in pond water clevabion in November, 2008, Corenily, there are no indications of
pnexplained water level changas in the 1984 Ash Pond, and the pend inflows are sirukar to the pand
oo flowrs,

PROJECT INFORMATION

The dikes for the 1984 Ash Pond were construcied of compacted randy soils according Lo Prograss Fnergy
construction records. The interior slopes of the dikes and the bottom of the pond were fined with a clay
layur desigaed Tor [2 inch thickness, An approximate | Z-inch thick sand layer was te be placed on top of
the clay on the sides 1o redoce potential drying shrinkage effects and o prolect the elay from erosion. Past
tiike inspeetions have generally found the dike slopes in pood condition. Wave erogion, particalaely on the
cast dike, had caused remaval of the sand over the Jiner in several areas. d@pabsto these areas woere mode
in 2001 and again in 2008, The last dam zafety iespection by MACTEC in 2009 found no areas of
significunt conceri.

The clay liner is intencded to reduce water Bow From the ponddnt the sand dikes and nataral ground, thus
creating a low water flow ling (phreatic surface) within thedhike. The lowpbreatic surface is important to
the stability of the ke

[n Movember, 2008, Progress Energy raised the operating level of the 1984 Ash Fond to approximarely
elevation 30 feet from is previous elevation sfappragimaiely 26 fagr by adding sectiens 1o the discharge
riser pipe. Monitoring of estiated inflows o the pend and outflows fiem the discharge riser indicated
less water being discharged than was emstering, and a decrease inthe water surface elevation of the pond,
even when there was no ousflow imto the dischayge pipe rviser. This behavior suggected possible leakage oot
of he pand, cither fromw the boltomearthrough the sides. MACTEC was askzd to evaluate the possible
leakage with respest to patential fen imipasct an stabality of the dikes, possible cause of the leakage and
pessible remedial actions.

FIELD' RECONNAISSANCE

A field reconnzissange af the dike was performed on Janvary 8, 2000 by Mr, Af Tice, P. E, of MACTEC
and coprdinatad with Mr. Bruce Moorsfield from the Sutlon Plant. The pond water surface was observed to
he gt about glevation 277 Feet. The cxlenior slope arcus and natuca] ground adjacent to the base of the dike
slopes wée visually checked for signs of eimerging water of uncstal wetness. No indicstions of seepage
from the dike slepes were seen. The drainage swale along the east dike was dry. Some standing water was
observod inoa 1@ area betwedn the aonth end of the west dike and the Cooling Lake, This 18 4 patural
condition observed dnthe past. There were no signs of bodls or siailar distechanges in the stunding water
that would suggest wateris emerging under pressure. Dike toe areas were nspecied and appeared to be dry
with oo indication of seepage.

Several hand auger borings were made near the base of the stope and at poials on the slope o check for
presence of water. The sgils from the bund auger bovings at slops midpoints werts dry (o motst {ngar the
bottarn) to depths of about @ fzet. Sotls from the hand anger borings made near the dike toe geterally
became wet to saturated at depths of aboul 4 feet. At this depth, the boring was below the level of the
adpacent matiorsl ground. On e west side, water was encountered ahout 2 Fect below the dike toe, a lewsl
cousistent with the adjacent Cooling Lake. One hand auger boring was made on the ivertor slope of the
cust dike, in a0 ares where the clay liner repairs had been made in 2003, Clay soils were encountered at a
depth of about 5 feet and sppeared 1o be in 4 moist condition. The sois below the chay were damyp,
indieating water was net leaking through ehe clay Yner at this polnl.
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The interior slopas of the dike had some sparse vegetation oo the cast side where dike slope repairs to local
crosion areas had been made n 2008, Ne obvious scarps or erosion cuts desp enough to pansteate the clay
liner were observed ubove the pond water level, No wiswal sigps of amimal tunnels or Borrowing wers
ohserved along the interior slopes.

FICLT CXPLORATION

The ficld reconnaissince work did aot Ond evidence of szepage emerging from Lhe dike slopes and aveas
adjacent to the dike toe, MACTEC recommmended tha! piezometers be installed o provide a means of
checking Tor conditions at greater depths than cookd be reached with hand auges and o meons of chacking
water level changes over time as related to pond level changes. The fiekl@xploration consisted of six
penctrometer soundings alens the crest of the dike with soil samplas obtameth wsing a lined tube saimpler, six
hand auger borings near the base of the dike, installation of six pairs gf prezometers on the crest and six
piezemelers along the base at the boring locations. Two explovation pours were lesaced on cach of the
north, east and westein portions of the dike, The boring jocations were located in the field by MACTEC.
Figurz | in the Appendix shows the sppeoxinale boring and pisgameter locations.

Sotl BExploration Methotls

Six probes were pushed from the crest of the dike at the approximate locations shown on Figute | in
Appendix 4 vsing a GeoProbe diill. The GeoProbe has a holiow imerier lined with a clear plastic slecve.
Samples of soil were collected in five-foot long incremedtss The probes were pushed to approximately 30
feat. Based on the dike design drawangs, these depths would result in the probes entering the original
ground. The sol samples were visually classifted: inghe Field osing the Unified Soll Classification
System (USCS) and represeimativeportions of soll were collected ul two-tool iniervals from the liners
and placed in a scaied plastic bag for possible tesiing. No fugther testing was performed on the collected
sotl samples,

A hund auger was vsed (o edvance shaliow borings pear the toe of the dike slope at the locations shown
en Bigure 1 in Appendix A, Thuetsoils were visuably deserihed, and rypicsl matevals waee placed in
soaled plastic bazsdar later axarmtnalion.

MACTEC Il siore the collected sol samples for a periad of 90 duys. The samples will be discarded
after this peried woless requested otherwise. Records for the probes engd hand muiged borings are included
tn Appendices Band O, respeetively. A sheel defining the terms and symbols wsed on the boring s2cords 15
alsg neloded i Appendix B,

Piezometer Installation Meathods

Twelve perometers for water level ohscrvations woere installed ghong the dike crest near the probe
locations, At each location, twa plezonelers were installed, One (PA-series? consisted ol a 3-foot lenglh
of mechanically slotied well screen set lrom [Q to |15 Feet below the dike crest surface and [0 feet of
solid viser. The second piezomceter {PZA-series? at zach lucalion was set with its screen at 20 to 25 feet
below the dike crest. All plezometers incleded a sand pack around the well sereen, a bentonite seal and
then cement/bentonite growt up to the ground surface, Bach piezometer was completed using a lecking
PV cap and a atzel roadbox cementad at the ground surface. The locking madboxes were placed flush
wiln the dike crest. As requested by Mr, Moorebield, 4-inch pipe protective posts were installed near the
plesametors.

H#MACTEC
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At the toe of the dike siope, piczenmeters were installed in the hand auger borehales al wocations shown on
Figure | in Appendic A, The termination dapth was approximately 4 feet bafow the suisting ground
surface al the toe of the dike. The piezometers consisted of 2.5 feet of cre-inch diameter PV C hand slotted
well screen and 2.5 feet of solid riser pipe. Sand was placed 10 approximately one-foo! abave the top of the
well sereen and the hole was backfibled with bentonite chips to the ground surface, Figure 2 in Appendix A
shows a typical dike cross section and the plezometer installations in a typical seetion.  Appendiz D
conlaing individual records foe the plezometers iastalled on the dike crest, and Appendix © contatns
installation notes Forths plezemeters installed In the hand auger botings near the dike toe.

SUBSTURFACE COMNDITIONS
Dikes

A5 noted previously, histovical records indicate the dike was constugted of sandy soil placed over a natural
sandy foundation, The sol samples callected from ihe probes apddand auger borings wed brown, gray and
while sund with estitmated Unified Soi] Classification of 5W {well graded sand). Dassd on eolor changes
and traces of stmall roots, an approximate boundary between the dike Glband the satural ground was
eatirmated a1 between 18 to 20 feet below the dike crest. Al six probes svare tercunated e the tataral soils
at o depth of 30 feet below the crest of the dike.

The hand avger horings drilled for the piezomaters abthe toe af the slape soils similar (o those seen i the
probes. Soils eear the bottor of the hand auger boriinzs wereoften very mnist ar wet,

Warer Level Readinzs

The depth to waler was checked tn alb pierometers at the tme of installation and on multiple dates
fobloing the installation. R@adings werg referenced 1o the top of the piezomeler casing, Elevations for
the tops of the casings we@ estimared as34 lect for all plezomisiers in the dike crest. Far the piezometers
ut the dike toe, elevatipns of the {op of casing and adjacent ground surface were surveyed by MACTEC
persoinne| using an assumed top of dike elevalion of 34 feet. Table | n Appendix A summarizes the
water elevations from thevizstailation in Fehraary, 2009 through September 17, 2005, Figures 3, 4 and 5
ilusirate the @nze of watsr |evel elevations foc dike cross scetions.

DISCIUSSION

Fimues &, 7 and B show changes in the water level elevations over titne, The piezometers were installed and
initial readings taken abow 25 days afler tne pond water level had been lowered from elevation 30 fecl (o
slevanon 28 feet, wo late 1o observe changes refated to Uk water Towering.  Water levels observed in
piezgimersrs between February 13, 2009 through June 24, 2009, with the pond level at elevanon 28 feet,
showed a slight declining trend,  During this time frame, the outfiows from the upper pond and the outflows
from the 1985 pond (elear pond) were similar. Mo water was Found in the shallower mezamszlers installed
on the dike crest. All but ooe of the prezomelens Installed ac the dike tos had ng measareable water, The
sinele piezomeler at the dike loe where waler was found {on the rorth dike) was installed a8 o lower
glevirtion than all other toe piezometers, The witer evel in that piezometer was belaw the ground surface
elevadion.

Aber Lhe pond level was maised to clovation 30 feet on June 24, 20040, all giezometcrs that bud mezsurcable
walter showsad 2 rapid wider level increase compavable 1o Lhe pond level increase aover a span of 13 davs,
then z declining trend to valwes close to those recorded belore the pond waos raised, Fiow records show
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outflows from koth the opper andl clear ponds being similar. By September, 2009, water lovels wore close (o
levels prics 1 the pond waker kovel raise, exeepl an the cast dike whete b lovels were stll aboul 8 Faol Righer
tham Lhasg balore the raise,

MACTEC interprets the changes in piezometor watcr [tvels as indicating a pressure connection bziwean
the waler in the pond and the groundwater below the elay biner @ the pond bBottom, A pregsure
cannection indicutes that the clay liner is saturatad, as would be expected due ro its long period of
submergenee. The tncreiase in pond water [evel causes a pressure incrgase ot the top af the clay Bner dhat
is transmitted (o the water Selow the liner, The natural soils below the clay liner are sands and thess are
continwous under the dikes. The sands hava a relatively high permeability and@an wapsmit He proessure
increqase out o the mezometer localions in the dike, cavsing their witer Javels o rise. The pressure
increase does not indicate lzakage in the clay hioer, and the decrease in pigZomaicr waier lavels aver time
indicates an adjustment of natural groundwater levels as the local peésstre ingréase under the pou s
disstputed ol into the sureoonding gronndwater syseen.

The clay liner will expericnce an increase iy water Tlow through it because the pressure gradient chanpes
when the pond water leve] rises.  Howewer, the low permeabilioy of the@lay in the lingr esults in an
estimated flow volume threugh the clay en the order of 10300 gallansger day, welt below a volume thay
would account for the water level drops atserved i December, 2008, Thus, the source of the water levet
draps is not elearly undeestood. The flow daty show the water Tevel outflows stabiliced quickly after the
water level In the pond was raised from elevation 28 feet to elevation 30 feet in Junc, 2009, and the Flows
have remained comparable since that time. Figure 9 snows.the flow dataas recorded by Progress Energy
covering, the period from Cetober, 2008 through Qotaber, 2008

The initial ebservations of differencessheiween the puiflow from the upper pond and clear pand when the
pond level was raisad i late 2008 From elevation 26 fegt (o elevation 30 feel were interpretad as possihie
indications of water loss throwgh the clay liner. The elay liney extends up to appraximately elevation 32
feet on the slopes and coyers the botiom of the 985 pond. It is possible the porion of the clay liner
above the previous pond levebiad diied and develeped sluinkage cracks that inddally allowed water to
pecmeae thugugh the Tiner.  As thé elay re-hydrared, the cracks closed due to elay expansion.  This,
combined with a lewering of the pond water level 1o glevation 28 fest likely explains why the outflow
differences were mimimal after the pend was bowered, When the pond leve] was raised again to elevation
0 foet, theglay liner portion Between elevations 28 feet and 30 fzet did not have time to dry and reform
shrinkageezacks baiore iCwas again inundated by the pond raise; thus no futhar loss of water ocourad,

Fipure 10 shows aslaps stability anabysis cross section from the oriminal dike desigo report. The water
surface through the dike is shown. The maximuwm water level elzvations from ne piezomeaters wers used
to draw a current water siifaze theoush the dike (red line on Figure 10}, The piezomeater datz show that
the water level within the dike is Jowaer than the water level uszd when the dike slability analyses were
performed during the dike design. Mo seepage out of the dike at the tee or from the natural ground
adjacent o the toe was inclicatad by the mezometers or by visusl reconnnissance on several site visis.
The recomded water levels, therefore, do not indicare that possible leakage through the elay liner on the
dike slopes or through the clay liner on the pond bottom, if any, is causing a reduction in the dike
stability.

HMACTEC
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CONCLUSIONS AND RECOMMENDATIONS

Based on the information discussed above, MACTED concludes the {following:
»  The origingl apparent leakage was most likely due 1o ee-hydration of the clay linec on the upper
- dike slopes after a fong period of drying. No indications of continwing loss of warer from the
1984 Ash Pond wre evident.

- Faver levels within the dikes of the 1984 Ash Pond are well bebow those used in the design, and
no concerns exst relative g the safery of the dikes wgainst o stroctloral Failuce,

o Mo indications of soepage throvgh the dikes are present from visualteconnaissances or from the
mezometet readings.

s  The dikes wera constructed of sandy soils; borings found‘no fly ash and constection tecords
report no fly ash use,

MACTEC recommunds that the piezometers be checked for waier levels during regalar dam safery
inspections by independent inspectors. Additional readings shauld bemade by plant peesonnel i gl
trallowiont flow cakterns are seen or it the pond water level dvops fef no apparent reasons. IF the level] of
the pond is to be changed by adding or removinga section of the discharoe riser pipe, we recarnmend that
plezomercr readings be made ut ledst twice in the wesl prioc to the height chanze, daily for a week after
the height change and momhly for three months, A simikar pateern of water level changes in the
piezomelers as obsarved during the past water level imcrease would be expected.

Respecifully subamilled,

MACTEC ENGINEERING AND CONSULTINLG, INC.

_— /}'rl__ - _ﬁ : ._-I.- R
4 [ fl; e,
Sames A. Schiff _ élh]lunTicE. PE. % %

Project Professional Senior Principal
Rewistered, Moith Carolin

Attachments:  Appendix & =Table 1 and Figures [-10
Appendix A-Boring Logs (FZ-14 to PZ-0A)
Appendiz B-Auger Boring Well Logs (PZ-103 1o PZ-6B)
Appendis C-Type II Mondtoring Well lnstallotion Becords-All twelve piezometers
Appendiz D-Caralina Well Construction Hecerd Logs sent to the Stalwe of NC
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— 20 — : ; 0
O I 4
i el b7 GAIrated, Drowe, gy 8od White, foe i medam | W, i ]_
F 4 SANDH(5W) vl wace ay and =il = i r E
— 25 = i
L E : - , -+
— 30 . . T £
Boring 1rminaed at 3 ook
- 35 = = 1.k — EE]
£ Fr — £0 — 40
r 'l [ i ]
&3 .4 T 10 20 3 £0 50 80 70 &0 W 1%

DRILLEE: Laroliea Drillicg Co,

ECUTFRENT: (regprrne Kig,

METHOT- CFT-Drirecr Push

HOLEDIA; 2inck

BEMAFRES: 1Fzsd Dhipacct Prch Methad-Filling 2 5 foat Jong phests

slemrv with goil (Sample intervals 0=, 310, 10-18
rec, b M St

SO ERSTIBORIN

AT L T -

RIVIEWED B‘f:_&:

THLY EECORD 15 A REASONABLE INTERFRETATION OF SUBSURTALE
COMBTTHONS AT THE. FOPLORATION LOCATION, SIRFLERACE
CONITICNS AT OTEFR LOCATICHNE AN AT OT HER TIMES LAY
DIFFEER. [NIEEFACES BEWEEH STRATA ARE AFPPRCMIMATE
TRAMSITICHS BFTWEEM STRATA MAY BE GRALI AL

(P‘ruject: Progress Bnergy-Satton Prike
. o Boring No.: PZ-2A
Location: Wilmingtop, HC
Dirilled;  Febroary 131, 2009
\Project #: 6462 -05-2340 Page 1 of ||

MACTEC




2 SOIL CTASSIFICATION SAMPLIS | wogo i Lige |
3 AND EEMARKS ]; T or & FINES {%) !
z DY | reemons
SEE MEY SYMBOL SAEET FOR EXFLAKATION OF N ; b= R & SFT (bt )
H S
@ SYRIBAILS AMD AABREVIATICNS BELOW, T FERES 0 1now 3 4D 0 &0 70 5 % 00 |
B Tt T salamaies, e, sy bod while, ot o madiam i I
L 4 SAND (5W) wid race cley wad sl r
- 5 — 3 !
) T - i |
la - - - J
- 1)
L 4 L [ 4
SR = 10
L 4 L | 4
:.. 15 ] 1 {15
3 i L | j
I Mist 10 sabicated, tewer, gray and white, fine So mednac i i
3 = BAND (&%) with wacs clay and =ilt 3 =
L e — 0
L 4 L | 4
L 25 — i
sl ] i j
%_ E Boring terinaeed 2t 30 foec 30 I
=l ] | | : i i
B .
aL ] L 4 B 4
El- a1 _ 4 B J
G- 35 - 14 35
= - - - - -
=
¥ . L _ | ..
3 "
% i L i L ]
bt BEPTI — 5% <0
5: _ L i L o
£
E i L i L -
I -] - y
g |
éI— 1] .1 10 | JI ] | |
$ ' G40 20 30 40 =) &) THOE B0 OMC
TRILEEE: Zaroliny Drnillicg Co.
|EQUIPMENT,  Geopemibm B
METHOD: CFL-Dizeet Bush —
HOLEDIA: 1 igea . _ Project: Progess Energy-Sutton Drke
REMAREE: Used DHredt Pudk B=thod-Filling 3 3 Bk Jong p=ms
sleve with 5otl {Sample miesvals -5, 10, 1018 2 o } Borlnz No.: FZ-3A
ete. la 30 feet) Location: Wilmington, IWC
i Dirilied:  February 11, 2009
——— | Project B $468-06-2340 Page 1 of 1)
THIS EEC0RD 15 A BEASIMARE INTERPRE AT OF SUBTURRACE l M CT S I
CONTITIEH S AT THE SHRLGRATICN LOCATION. SUESUREACE
CORDITICNS AT CTHER LOCATICHS: AND AT OTEER, TIMES bANY A I ir |
DIFFER. NIERFALES BEWESN 5TRATA ARE APPROMNIMATE.

TZAHAITLOMNS BETWER STRATA KAY BE GRATUAL




H SOTL CLASSIFICATION SAMPLES 1 sgn  wgon Ul
E AND REMARKS 5 rl M & FINES (%}
E E Y iRacﬁ'RQDi&
SER KZY §NBOL SHEET FOR EXPLANATION OF N %55, o : 3 #® SPT {f)
i SYMBOLS AL ARBREVIATIONS BELLY. T |25 22| yp av a0 a0 40 &0 70 B0 90 100
B Nolst ta samraied, brown, groy aod white, fine o medias i
- = BAND (5% wilh maoe clay aad 553 I ; -
b - L : i
& I 3
L y L i -
1
- .i = :] : : -
L _.: L H i o
= 1] — d i
i ]! X . .
L v s
r T oist 0 saturated, brawn, Gray And while, G 50 medium i 1
L J SAND (5] with wane oy and s L J
= 20
L 25 5
I L J
- - r 1 -
2= M T Eorig wemmeed o 10 T £
ks ] r . - 1
5 : ]
2t i L . L ! J
gL i L - N J
a3
W 3§ - L4 — 3%
E - - = - - -
G - L J L J
g
Ril 7 i B i T
ZL y L .. L 4
2
E ol = - &0 — a0
_5, i L J N ]
= - o - - | e
g ] ] i I : ]
Bl . o | | VL
no10 20 30 40 sh 80 0 BL #0100
[oRiign.  Corotica Doifing o, RS RS T e
METHOL {2BT-Tritet sy —
HOLEDIA:  2id _ Project:  Progess Energy-Sucton Dike
BEMARES: sed Dlareet Prgh hiehod-Filling a 5 (Dot Ioog plagi .
slemur wilh il (Sample erals (-8, 338, 1058 . L Boring No.: FZ-4a
: e, o 30 fext) Location: “Wilmiapton, NC

REVEWED BY: ,ﬂ

THLS RECORT 15 A BELSORATLE IWNTZRPRET AT OF SURS1RFACE
CONDITIONS &7 THE EXPLORATICN JOCATION, SUBESUREACE
COMOITICNS &7 ST HER LoV TS ANLY AT OUHER TIMES MAY
LIFFER. INTERFPALCES BEWEEN SIRATA ARE AFPRUKIMATE
THAMSITICNS IETWER- STIRATA MAY BE GRATIUAL,

Tirllled:  February 11, 2008

L Project #: (468052340 Page 1 of 1,

AMACTEC




GELAGNT L6

STIRHG STATION 6468 D8-2A0GNT WAL

2 SOIL CLASSIFICATION L | g | SAMELES | oengn  gpn g |
r AND FEMAFKS G | E b | or & FINTS (34) T
o i W P |¥. ResuRoDu :
SEE EEY SYMBOL SHEET FOR ENPLANATICK JF ® & B ;,-.g. 2k & SPT (bed) ]
i EYMBOLS AXD ASTREVIATED S TR PMm o T |PEEEE] 0030 @0 m mom a0
— Meist 1 ganated, beown, oy aod whits, fios o medium " i 1
L SAGID{SW) with trece <lay and ailt ! L i . -
H ]
- 5 o !} a3
R - ! -
1 '
- 19 - o R
- 15 - r 15
|
L L | i
- - - i -
v 1
L L a 4
i Plcis] 10 FAruThOe” hrown, Ay ane: wane, fins g mofilo - g -
- 20 | $AND (EW) with trace clay aod 5ilk : {20
H r _:
g5 %
i L i 1
L] . L .
~ 30 T Eoig temmsaed a1 30 Tl a0
i ] i 7 i L
i N L i L i
3 : - L 35
i
4 = — 60 — 40
L : F _I i
44 e 030 20 37 M S0 & % 30 0 100
DRILLER: Careline Delling Co, ¥ it i e .
EQUIFPMENT:  Gessrobe Riz 2 EM;I@EETB.--- B
WETHOD: LT - THrees Push =
HIHLE Dl iinth Project:  Progress Energy-Sutton Dike
REMARS: LIsed Dhrect Push Methad-Fillig & 5 foer nng plastic .
sleeve wilh soil (Sample imerals 08! 510, 115 . o Boring No.: FZ-34
ete. 10 30 fem) Location: Wiimingwor, HC
:Drilled:  Pebruary 12, 2008
Ty B o Project & H468-09-2340 Page 1 of 1
REVEWED BY: ] g y
THIS EEOORD (5 A REASCHARTF TIERPRETATION IF SUBSLRFACE || 2
CONDITONS AL THE EXPLORATION LOCATION. SUBSURFACE J I E
CONZETICNS AT OTHER LOCATIGNS AND AT OTHER, TIMES MAY | M AC
CIFFER. INTEREACES SEWIEM STRATA APE AZEROALMATE.
ThANGITIONE BErWEEN STRATA MAY BE GEADUAL :




_ AL e B {1 LL.{%
L SOIL CLASSTFICATION 1| 2 | SAMPIES | g %) {260
f o TN EoOY | B [FlRegne » ST 00
SFE KEY SYMBOL SHEET TR EXBLANATION OF N w | N [EESED T
@ SYPBOL S AND ABBREVIATIONS BELOW. ¢ T 225 | o w e o x a0 w1

B Bcist to sanaated, frews, gray end white, Ene o mesintn : ; -

L - SaTD (5w with treee clay and $ih | r 1

L i 1 i ]

L 4 1 I L -

e L —] —_ i - 5

L i i _ | :

L J | - L ; . J

| g ' : 10

- 13 — 15

I : L i

L . ; - .

] : I ; ]

T Ioict to suhaatsd, brove, geay and white, Gae b medim i i

— 0~ SANTHEW) with mace chy and sif 1 I

L - " :

] | I ]

— 24 —] | 25
2= i } "
%’L" 30 " Horiag tominated ar 30 femt. T I
3 L] ] ]
3- ]
B o L
1] — - -t 1
[n]
2 . S - 1
Sb 55 - — -0 — : - 3
E L -] - -
- ) i _
= T -
) 4 . - L L
E -1 - -
5 <0 - - 60 - aq
r = l L i | i
2 1
g ] ] i ]
= T H
G = - = -1 - -
z ! !
8L L, ] e | | |

- A - U 0 4G 30 0 57 €0 70 B %0 100

DRILLER: Coeotina Drilliag Co.

EOUEMENT:  (aoprobe Rig T

METHOD: CPT -Direct Pugh = .

HOLE L. Linch _ Project:  Progress Energy-Sutiop Dike

REMARES: Use<, Direst Push Metbad-Filling 8 § Dot long plagie _

gleewe with soil (Sampls fneervals 34 5-LI, LG-LE Boring No.: PZ-0A

|

&l 1o 30 )

REVIEWED B’f:ﬁg

THLE RECCRD IS A FEASOSARLETMTFRIAETATION OF SUBSURFATE

CIRITIONS AT THE EXPIORATION [OCATION. SUGSURTACE
SOHDITIONE AT O TEDR LOTATIONG AWD AT DTHEFR TIMES bt
DTTER. INTERFACES BEWEEN STRATA ARE APTRUKIMATE
TRANSITIONS BETWEEH STRATA MAY BE GRADUAL

Location: Wilminoton, NC
Drilled:  Februery 12, 2009

| Project#: 6468-09-2340 Page 1 of 1]

— ZMACTEC
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Hand Auger Boring/ Well Log

Job Name: Progress Energy-Sutton Plant

Drxter February 11, 2009

CHent: Progress Energy

MACTEC Jub No. 6468-09-2341)

Piezometer No, PZ- 1B

Boring Location: See boting location plan-toe of the dike slope

Depth Blow Counts Visual 30il Description
{feat) {Tvone Taken)
Oto 0.2 Dry Light brown/gray silty fine SAND with
root fibers
02043 Ifotst to wet hight brown and gray fine to

medium sand, trace (- skt (SW}

Bottom of auger boning at 4.5 fest

Note: Installed I inch PYVC piezometer at 4
feet, 2.5 feet of slotted wellsereen and 2.5
Teer solid mizer. Beatowite chips placed a1 top
of mazemeter,

Hg groundwater egecunlered after installing
Diszometer.

Piezometer dry to bottom on February 18,
2009,

Hand suger Borinz/ Well Log

Job Name: Progress Energy-Sutton Flant

| Date: February 11,2009

Client: Progress Epengy

MACTEC Job No. 6468-09-2340

Fierometer Nao, P7- 2B

b Boring Location: See boring location plan-toe of the dike slope

Depth Elow Counts Visual Soil Descripticn
{feet) {None Taken)
ftod Dirv to slightly moist light brown/tan slightly
silty fine SAND (SW)
4to 4.5 Moist to wet brown/tan slightly silty fine

SAND (SW), frace () clay

Note: Installed ) inch PVC piezorneter at
4 fee, 2.5 feet of slotted wellscreen and 2.5

! feet sglid riser. Bentonite chips placed at top

of piezometer,
No groundwater encoumered after installing
plezomeater.

Pieznmeter rv to bottom on February 18,
Eﬂﬂ?_

!
Prepared by: N\ an v /j . \(’:Z)‘? Reviewed by:_ ng’_’/

AMACTEC




Hapd Aager Boring/ Well Log

Job Name; Progress Energy-Sutton Plant

Date: February 11, 2009

CHent: Progress Energy

MACTEC Job No, 6468-09-2340

Piezometer No. FZ- 3B

Boring Lacation: See boring location plan-toe of the dike slope

Depth Blow Concis Visuzt Soil Descripfion
(fuet) {None Taken)
0tod Dy to slehtly moist light brownftan slightly
silty fine SAND (SW)
4t 4.5 Moist ta wet brown/tan fine to medium

SAND (5W), trace clay and silt

Note: Instalied ] meh PVE piezometer at
4 feet, 2.5 feet of stotted wellsereen and 2.5

. feet soliaqiser. Bentonite chipe placed at top

of piczometer. No groundwater encountered
aftet installing piszomeier.

Piezometer dty to bottom on February 18,
2009,

Hand Auger Boring/Well Log

Job Name: Progress Energy-Sutton Plant

Date: February 11, 2009

Client: Progress Energy

MACTEC Job Ne. 5468-09-2340

Piezometer Na, PZ- 4B

Baring Loeation: See boripg Jocation plan-toe of the dike slope

Depth “Blow Counts Visual Soil Deseripticn
{feet) {MNone Taken)
0tod Dry to shightly moist lzht brown/tan slightly
siity fine SAND {SW)}
dt0 4.3 Muoist to wet brownftan slightly fine to

medimn SAND {(8W), race clay and silt

Mote: Instalied [ imch PYC plezometer at

4 fee, 2.5 feet of slotted wellzcreen and 2.5
feet solid nser. Bentomite chips placed at lop
of piezoimeter. No groundwater encountered

. after installing plezometer.

Groundwater noted at 3.6 feet below top of
casing on Fehruary 18, 2004

Hand Auger Boring /Well Log

Prepared by Lu oL é P b éf" Reviewed by: % (?
AMACTEC




Job Name: Progress Energy-Sutton Plant

Date: February 11, 2009

Client: Progress Energy

MACTEC Job No, 6468.09-2340

Fiezometer No. PZ- 5B Boring Locstion: See boring lacation plan-toe of the dike siope

Depth . Blow Coonts Visual Soil Description
{feet) {None Takero}
0to 4 Drv ta slightly moist light brown/tan shightly
silty fine SAND (5W)
4104.5 i Mopist 1o wet browi/tan fine 1o medium

| SANT (W) with irace clay and silt

Note: Installed | inch @V C plezometer &

4 fast 7 5 feet of slotted wellscreen and 2.5
feet solid riser. _Bentonite chips placed at top
of piezometer. Wo groundwater encountered
after installing piesometer. '

Piezometer dry to poftom om Febroary
18, 2008

Hand Auger Boring/ Well Log

Job Name: Progress Energy-Sutter Plant

Drater February 11, 2009

Client: Progress Energy

MACTEL Job No. 6465-02-2341

Piezometer No, PZ-6E Boring Location: See boring iocation plan-toe of the dike slope

Depth Blow Counts Visuzl Soil Description
(fect) {MNone Taken) )
0tod Py to slightly moist light brown/tan slightly
silyy fine SAND (SW)
4 145 dpist to wet brown/tan fine to medium

SAND (SW), with tzace clay and silt

Note: Installed | inch PVC plezometer at

4 feet, 2.5 feet of slotted wellsereen and 2.5
feet golid tiser. Bentonite chips placed at top
of piezometer. No groundwarer enconntered
after nctalling piezometer.

Piezameter &y to bottom on February

. L8, 2009

]

Prepared by e o5 ﬁ . &jﬁ/ Reviewed bv:_ M.J' :

HMACTEC
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PIEZOMETER INSTALLATION RECORD

JOBNAME _ Progress Energy- Subton Plant

JOB HUIMBER 6468-08-2340

WELL NUMZER PZ-1

INETALLATION BaTE  Fehroary 11, 2008

LocaTion  Wiimtngton, North Carolina

GROUND SURFACE ELEVATION  Approx. M4 faet

REFERENCE POINT ELEVETION =  Top of PYC

GRaMULAR BACKFILL MATERIAL  Sand

sLoTsize  D.D%

SCREENMATERIAL  Sehaedule 40 PYC

SCREEMW DIMMETER 2 inch

RISER MATERIAL  Schedule 40 PYC

RISER HHAMETER 2 inch

DRULLING TECHMICUE  Hollow Sterm Auget

DRILLING CONTRACTOR  Carolina Orilling

BORZHOLE DUWMETER

MASTED THNGINEERIMG

T inch FELD R=PRESENTATIVE Peter Worth
LOCK BRAMD  Mastar Lock
KEY SOGECOMBIMATICN Mo, 0526
LOCKARLE COVER NOT TO SCALE
VENTED CAP ———— GROUND
WELL PROTECTOR — | SURFACE
' i
LENGTH.OF
SROUT — -l SOLID SECTICN
: 10 fest
DEPTH TO TQP OF
BENTONITE SEAL ;
& feet bas \ TOTAL DEFTH
OF WELL
\ ____ BENTONITE 15 Feet
DEFTH TO TOP OF
GRANULAR MATERIAL RISER
d feet bgs
S STABILIZED WATER
cee ——EENGTH OF LEVEL =M water in
SLOTTED SECTION weli
TR & feet
SCREEN —m1—= '
GRANULAR BAGKFILL —— o= B | - MEASURED ON
PR =R February 18, 2008

* REFERENCE POINT SHOULE BE ' | T

TOP OF INNER, CASING IF POESIBLE

Progress Enamgy — Sutton Plant
Wilningtan, North Carzlina
Froiect Mo BAGHE-050-2340

ZMACTEC
|

TYPE MONITORING WELL
INSTALLATION RECORLD




FIEZOMETER INSTALLATION RECORD

JOB NAME

Propress Energy- Sutton Plant

JOB MUMBER

6458-09-2240

WELL HUMEBER  PZ-TA

INSTALLATION DATE

LocamonN  Wilmingion, Nerth Carolina

February 11, 2009

GROUMD SURFASE ELEVATION  Approx. 34 feaf REFERENCE POXNT ELEVATION "  Top of PVC
GRANULAR BACKFILL MATERLLL  Sand SLOTSIZE 0.

SCREEW MATERIAL  Scheadule 40 PVC SCREEN HAMETER 2 ifch

RISERMaTERIAL  Schedule 40 PVC RISER TIAMETER 2 inch

CRILLING TESHMIQUE _Hoellow Stermn Auger

DRILLING COMTRACTOR

BOREHOLE DIAMETER

Carglina Dirilling

MaCTEC ENGINEERING

7 inch FIELD REPRESENTATIVE Peler Worth
Lok BRaND  Masier Lock
KEY COOECOMBIMATION Mg, 0536
LOCKABLE COVER ! NOT TG SCALE
VENTED CAP ' GROUND
WELL PROTECTOR — SURFACE
; I— [}
LENGTH.OF
GROUT S0LID SECTION
20 fest
DEFTH T TOP OF
BENTONITE SEAL
16 et bgs TOTAL DEPTH
S OF WELL
: EENTONITE 25 feet
DEPTH TE TOR OF ST I P
GRANULAR MATERH: B T RISER
16 fegét bgs LR I S
e I R STABILIZED WATER
. L TEENGTH OF j LEVEL 21.90 FEET
: R SLOTTED SECTION BELOW TOP OF
CliEe e | S et CASING
SCREEN =
GRANULAR BACKRI L —— o 0.7 MEASURED ON
D= I February 18, 2009
= % i
Larina b T '

* REFEREMCE POINT SHOULD BE
TOPR OF INNER CASNG IF POSTIRLE

Progress Energy — Sutten Plant
Wilmiegkan, Motk Carolina
Froject Mo. 6465-03-23540

TYRE Il MONITORIMNG WELL
INSTALLATION RECORD




PIEZOMETER INSTALLATION RECORD

JORNAME _ Progress Energy- Sution Plam JOB NUMEER _ 6465-09-2340

WL NUMBER  PZ-2 MSTALLATION DATE  February 12, 2008

LocaTioN  _ Wilmington, North Garolina

GROUND SURFAGE ELEVATION  Approx,. 34 feet REFERENMCE POINT ELEVATION *  Top of FVC
GRANULAR BAGKFILL MaTERAL  Sand sLoTsiZzE 0.0

SCREEM MATERIAL  Schedule 40 PVC SCREEN IAMETER 2 inch

RiSER MaTERIAL  Schedule 40 PYC RISER DIAMETER 2 inch

DRILING TECHMIOUE _ Hollow Stem Auger DRILLING SONTRACTOR _ Carolina Drilling
SOREALE IRMETER. 1 TSNS, puter wort

Lock eRanD Master Lock

KEY CODECCMBINATION No. D536

LOCKABLE COVER =—— NCQT TQ SCALE
VENTED CAP GROUND
WELL PROTECTOR ——— |y SURFACE
i : ]
% 1 LENGTH OF
GROUT — ol 0 ' SCLID SECTION
- 10 fost
DEPTH TO TOP OF
BENTONITE SEAL
g fest bos TOTAL DEPTH
OF WELL
L BENTONITE 15 faat
DEPTH TO TEP OF
GRANULAR MATERIA
R
8 feet bgs ISER
' STABILIZED WATER
R L ]L—tENGTH QJF LEVEL Mo waler in well
GBS T SLOTTED SECTION
BEEE — HIEEE 5 feet
SCREEN RN
GRANULAR BACKFILL e e - MEASURED ON
February 18, 2009
¥
[ ¥
* AEFEREMGE POINT SHOULD BE

TJF OF INNER CASING [F POSSIELE

Project Mo, B468-09-2240

Progress Energy — Sutton Plant ﬁ MA( :' I !E‘ : TYPE Ii MONITORING WELL
Wilmnington, Morth Sareling [MSTALLATHON RECORD




PIEZOMETER INSTALLATION RECORD

O3 HAME

JOE WUMBER

6453-09-2340

WELL NUMBER PT-2A

Progress Energy- Sutlon Plant

LECATION

Wilmingten, Morth Carolina

[NSTALLATION DATE  February 12, 2000

GROUND SURFACE ELEVATION  Apprax. 34 feet

GRAMULAR BACKFILL MATERIAL  Sand

sLoTsize  D.O4

ECREEW MATERIAL  Schaduls 40 PVC

REFERENCE POINT ELEVATION = Top of PYC

RISER MATERLAL  Scheduls 40 PVC

RIZER DIARETER 2 inch

DRILLING TECHMIQUE  Hallow Stam A

SCREEM DLAMETER,

2 inth

uger DRILLING CONTRASTOR

; LAMETER, .
BOREHOLE ™ 7 inch

MACTES EMGINEERIMNG

Carolina Drilling

FIELC REFRESENTATIVE Peter Worth

Lock, pRaMp Master Lock

KEY CODE/COMSINATION Ba36

LOCKARLE COVER

NOT TC BCALE

VENTED CaAP SROUND
WELL PROTECTOR — 14 SURFACE
- LrJ H1
| % E LENGTH OF
GROUT % .. ..___-_! iy EEEEEECTIDN
DEPTH TO TOP OF
BENTONITE SEAL
16 f=et bas TOTAL DEPTH
OF WELL
L BENTOWNITE 25 feat
DEPTH TOTOF OF [
GRANULAR MATERIA e RISER
18 f=ethgs :
STABILIZED WATER
P LEMGTH OF LEWVEL 21.68 FEET
==Y SLOTTED SECTION BELOW TOP OF
LB L Steet CASING
SCREEN —m———mt . 0
GRANULAR BAGKFILL ——— " MEASURED ON

" REFEREMNCE POINT SHOULD BE
TOP OF IKKNER CASING IF POSSIBLE

February 18, 2009

Progress Energy — Sufton Plant
Wyilmingtors, Morth Caraling
Project Na, 6468-03-2340

ZMACTEC

TYPE I MOMNITORING WELL
INSTALLATION RECORD




PIEZOMETER INSTALLATION RECORD

JOB MARSE

Progress Energy- Sutton Plant

JB NUMBER,

S468-08-2340

WELL NUMEER P2-3

THETALLATION DATE

Fehruary 12, 2009

LOCATICHM

Wlmington, North Camiina

GROUND SURFACE ELEVATION

Approx. 34 feet

GRAMULAR BAGKFILL MATERIAL  Sand

sLovszE 0.1

REFERENCE POINT ELEVATION *  Top of PVC

SCREEN MATERLAL  Schedule 40 PYC

SCAEEN DIWMETER. 2 inch

RISER MATERLAL  Schedule 40 FYC

RISER DIAMETER 2 heh

DRILLING TEGHNIQUE  Hollow Stem Auger

DRILLIMG CONTRACTOR

Carolina Drilling

BOREHOLE DISMETER

MACTET ENGINEERING

7 inth FIELD REFRESEMTATIYv=  Peler Worth
LOCK BrRane  Masier Lock SIZEMODEL
KEY CODEICCMBINATION 0536
LOCKABLE COVER NOT TO SCALE
VENTED CAP GROUND
WELL PROTECTOR ¥ l i SURFACE
SRR !
=] LENGTH OF
GROUT - SOLID SECTION
DEFTH TO TOP OF L
BENTONITE SEAL -k
& feet bgs \ _: | TOTAL DEPTH
: | OF WELL
—— BENTONITE 15 faat
DEPTH TC TOF OF _
GRANULAR MATERI# RISER
i feei bgs
! STABILIZED WATER
S T LENGTH OF LEVEL = No water In
“ . | SLOTTED SECTION wel
Tt 5 feat
SCREEN o
GRANULAR BACKFILL — e 5 MEASURED ON
o February 18, 2009
RS |

* REFERENGE PGINT SHOULD BE
TOP OF INNER CASING [F FCSEIBLE

Preqrass Energy — Sution Plant
Wiminglon, North Canotina
Project Mo, 5468-08-2340

Z'MACTEC

TYPE 1| MONITORING WELL
INSTALLATION RECORD




PIEZOMETER INSTALLATION RECORID

JOB NAME  Progress Energy- Sution Plant

JOE HUMSER,

£468-08-23140

WELL NUMBER PZ-AR

INSTALLATION QAT

LocaTion  Willmington, North Carelina

E February 12, 2009

EROUND SUAFACE ELEWATION  Approx. M feet

REFCREMNCE POIMT ELEVATION *

GRAMULAR BACKFILL MATERIAL  Sand

sLOTsiZE Q.01

Top of PVC

SCREEN MATERIAL  Sechedule 40 PV

SCREEN DIWMETER

RISER MATERIAL  Scheduie 40 PYC

FISER DIAMETER

2 inch

2inch

DRILLING TECHMIQUE _ Hollow Stem Auger

DRILUNG COMTRACTQR

BOREHOLE DWAMETER

Carelina Drilling

MACT EC ENGIMEERIMNG

¥ ingh FELD REPRESERTATIVE Peler Warlh
LOCKBRAND _ Masler Lock
KEY CODEISMABINATION D536
LOCKABLE COVER MNOT TO SCALE
VENTED CAP GROUND
WELL PROTECTOR— ¢ § SURFACE
% H I
5} [ | 4EnGTROF
GROUT ————— - & S0LID SECTION
o d | 20 feet
DERTH TO TOF OF :
BEKTONITE SEAL \
16 feet bgs ; TOTAL CEPTH
| OF WELL
: BENTONITE 25 fest
DEPTH TQTOF OF
GRANULAR MATERK = RISER
18 feeldgs i
oy STABILIZED WATER
N s LEVEL 22.05 FEET
L LENGTH OF 2205
11 | SLOTTED SECTION BELOW TOP OF
iy 5 feat CASIMG
o |
SCREEN i
GRANULAR BACKFILL — & - ’ MEASURED ON
o February 18, 2009

* AEFEREKCE FOIMT SHOULD BE
TP OF INNER CASING IF POSSIELE

: c *
|

Progresz Energy — Sutton Plant
Wilmington, Nonth Carclina
Project No. B463-03-2340

ZMACTEC
|

TYFE [l MONITORING WELL
INSTALLATION RECORL




PIEZOMETER INSTALLATION RECORD

JosMamE  Progress Energy- Sutton Plant JOBMUMBER _ 6468-05-2340
WELL NUMBER _ PZd IMSTALLATICN DaTE  February 12, 2009

wcaTioe  Witmington, Nerlh Carslina

FROUNMD SURFACE ELEVATION  Approx. 34 feet REFERENGE FOINT ELEVATION*  Top of PYC
GRANLLAR BACKFILL MATERIAL  Sand 50T 3ZE DM

SCREEN MATERIAL  Scheduls 40 PYVC SCREEN HAMETER 2 inch

RISER MATERIAL  Schedule 40 PVC RISERDIAMETER 2 inch

DRILLING TECHNIQUE _Hollow Stem Auger CRILLING CONTRACTOR _ Carolina Drilling
BOREHDLE SIMMETER MACTES ENGINEERING

7 inch FIELD REFFESENTATIVE  Pelar Worth

Loc BRanD  Masler Lock

KEY CODEAOMBETWATICN M. D536

LOCKABLE COVER ———— - NOT TO SCALE
VENTED CAF SROUND
WELL PROTECTOR - SURFACE
)
LENGTH.OF
GROUT ——— [ i SOLID SECTION
S 1 fest
DEFTH TO TOP OF -
BENTCNITE SEAL :
§ Test bas g TOTAL DEPTH
: OF WELL
: BENTONITE 15 feet
DEPTH TOTOP OF ;
GRANULAR MATERIA . RISER
£ feat bgs o
S STABILIZED WATER
e _JL‘“EENGTH OF LEWEL-No water in well
<~ | 1 sLoTTED SECTION
SCREEN ——1—
GRANULAR BACKFILL ' MEASURED ON
February 18, 2008
1)
R Y
' REFERENCE POHNT SHOULD BE

TCP OF INKNER CASING [F POBSIELE

Progress Enemy — Sulbiam Plas: = A E TYRE || MOMITORING WELL
Wilmington, Mot Garolina l INSTALLATION RECORD

Projest Mo, 6468-05-2240 o




PIEZOMETER |[NSTALILATION RECORD

JoB NaME  _Progress Enargy- Sutton Piant

JOB NUMBER 6458-09-2340

WELL NumeER  PZ-dA

INSTALLATION OaTE  February 12, 2009

LocaTian  Wilmingten, Narth Careling

GROUND SURFACE ELEVATION  Approx. 34 feet

REFERENCE POINT ELEVATION* _Top of PVC

GRANULAR SaCkFILL MATERIAL  Sand

sLoTsiZE 0.1

BCREEN MaTERIAL  Schedule 40 PYC

SCREEN DIAMETER 2 Inch

RISER MATERIAL  Schadule 40 PYVC

RISER DIAMETER 2 Inch

CRELLING TECHMNIOUE _ Hollow Stam Auger

DRILLING CONTRACTOR  Carslina Drilling

LE DIAMETER :
BOREHC ¥ inch

MACTED ENGINEERING
FIELD REPRESENTATIVE Peter Warth

Lok eRaNn Mastar Lock

KEY CODEMSOMBINATION Mo, D536

LOCKABLE COVER
YENTED CAFP

MOT TO SCALE

GROUND
WELL F’RDTECTDR—* 1 SURFAGE
1] i S ; !
gl’ﬁ 4k LENGTH.OF
GROUT ————l 5 i |74 4 SOLID SECTION
" 20 fest
DEPTH TQ TOP OF
BENTONITE SEAL
16 fest bgs TOTAL DEPTH .
; OF WELL
: ———— BENTONITE 25 fest
DEFTH TO TOF OF S
GRANULAR MATER)A b E RISER
18 fegt bgs e ,
2 1 STABILIZED WATER
e —tENGTH OF LEVEL 22.87 FEET
P ! SLGTTED SECTIGN BELOW TOP OF
% 5 fect CASING
SCREEN - :
GRANULAR BACKFILL o 7 - 4 MEASURED ON
s C February 18, 200%
i 17 |

* REFEREMCE POIMT SHOULD BE
TOP OF INWNER CaSING IF POSSITLE

Progress Energy — Sutton Plant ﬁ A ] E TYPE Il MONITORING WELL
Wilmington, Morth Caralina INSTALLATION RECORD

Project Mo, 6468-08-2340




PIEZOMETER INSTALLATION RECORD

JOB NasE

Progress Eneray- Sution Plant

JOS MUWBER

B468-09-2340

WELL NUMEER PZ-5

INSTALLATION CaTE  February 12, 2009

LacATION

Wilmingion, Nerth Caralina

FROUND SURFACE ELEVATION

Approx. 34 faat

GRANULAR BACKFILL MaTERIAL  Sand

sLorsiZze 0001

REFEREMCE POIMT ELEVATION ™

Top of PVC

SCREEM MATERIAL

Schedule 40 PV

ECREEN DLAMETER

Zinch

RISSR MATERIAL  Srhedule 40 PVC

RISER DLAMETER 2 inch

ORILUING TECHNIQUE _ Hollow Stem Auger

DRILLING CONTRACTOR

Carolina Drilling

BIREHCLE CWAMETER

MACTEC ENGINEERING

7 inch FIELD REFRESENTATIVE Peter Worth
sk sRAND Master Lock
KEY CODECOMBINATION Mo, 0538
LOCKABLE COVER NOT TO SCALE
VENTED CAR GROUND
WELL PROTECTOR *—'—* 14 SURFACE
AR }
LB | LENeTHOR
GROUT —— o 4 |[% 4 BOLID SECTION
s PR 10 feet
DEPTH TQ 70OP OF '
BENTONITE SEAL
& feat bgs TOTAL DEPTH
OF WELL
L — BENTONITE 15 fat
DEFTH T TOR OF
SRANULAR MATZRIA RISER
& feer bgs
LI STABILIZED WATER
Sl ~y EENGTH OF LEYEL = No waler [n
Y SLOTTED SECTHON well
R 5 feet
SCREEN ——t-"s

GRANULAR BACKFILL —4

* REFEREMCE POINT SHOULD B=
TAOP OF THNER CASING & POSSIBLE

MEASURED ON
Februamy 18, 2009

Frogress Energy - Sutton Plant
Wilmington, Morth Caralinag
Froject Mo, 6465-00-2340

AMACTEC

!

TYFE I MONITORIMNG WELL
INSTALLATION RECORD




PIEZOMETER INSTALLATION RECORD

JoB NewE  Progress Energy- Sulton Plant JOB WUMBER _ 6468-0%-2340

wWeLL NUMBER  PZ-5A INSTALLATION DATE  Fehruary 12, 2009

LocaTion  Wilmington, Morth Carolina

(GROUND SURFACE ELEVATION _ Approx. 34 feat REFERENCE POINT ELEVATION*  Top of FVC
GRANULAR BAGKFILL MATERIAL _ Sa nd sLarsize 001

scREEN WATERLL  Schedule 40 PVE SCREEM BaMETER 2 jneh

RISER MATERIAL _Schedule 40 PyC FRISER DIEMETER 2 inch

DRILLING TECHMIOUE  Hallow Stem Auger DRILLING CONTRACTOR  Carolina Drilling
BOREHOLE DIAMETER . MACTEC ENGINEERING

7 inch FIELD REFRESENTATIVE  Petar Worth

LOCK BRAND _ Master Lock

KEY CODE COMELMATION M. 0536

————— .t

LOCKABLE COVER ———— NOT T SCALE
VENTED CAF SROUND
WELL PROTECTOR—— ¢4 SURFACE
U T LENGTH.OF
GROUT —— o .. | |75 {  SOLID SECTION
S rs y 26 feet
DEPTH TO TOP OF
BENTONITE SEAL BRI
16 feet bos A I B TOTAL DEPTH
-— 2 OF WELL
. EENTONITE 25 fest
DEPTH TOTOP OF B
GRANULAR MATERIA ot s e RISER
15 feet bgs 2
Sy STAEILIZED WATER
L | T EENGTH OF LEVEL 22.71 FEET
UEE L 1 SLOTTED SECTION BELOW TOP OF
LU ) Sfem CASING
SCREEN —ne
GRANULAR BACKFILL L= MEASURED ON
N — Fabruary 18, 2004
_ _ | v
J"1_

" REFERENCE POIWNT SEHOULD BE
TR OF IMKER SaSING IF POSSIHLE

Prograss Cnergy - Sutton Plant ‘ A _]j TVFE || MONITORING WELL
Wilmington, North Caroling ( : E INETALLATION RECORD

Praject o, 6455-00-2340




PIEZOMETER INSTALLATION RECORD

Joe maME  Progress Energy- Sutlon Plant

JOH MUKEER E463-08-233)

WELL NUWBER. P26

LocaTion. _ Wilmingten, Nerth Carolina

INSTALLATION DATE  February 12, 2003

SROUND SURFACE ELEVATION  Approx. M feet

GRAMULAR BACKFILL MATERLL  Sand

sLoTsIZE 0

SREEN MATERIL  Sehedule 40 PYC

REFERENCE POINT ELEVATION * _ Top of FYC

SCHREEN DLWETER 2 Inch

RISER MATERUAL  Schedule 30 PYC

RISER DIAMETER 2 jnch

DRILLING TECHRIGQUE  Hollow Siem Auger

DRILEMMG CONTRACTOR

BOREHOLE DUAAMZTER = inch

Carclina Drilling

MACTED ENGIHESRING
FIELD REFRESENTATEYE

Lock RaND  Master Lock

Pater Worth

KEY CODE/COMBINATION Mo, 0536

LOCKABLE COVER

NOT TO SCALE

VENTED CAP GROUND
WELL PROTECTOR ———~4 l 1 SURFACE
= T . i [ ]
LENGTH.OF
GROUT —— - . SOLID SECTION
5 11} feet
DEPTH TOTOP OF
BENTONITE SEAL
§ feet bgs TOTAL DEPTH
: OF WELL
-——- BENTONITE 15
DEFTH TO TOP OF ?J_\L/,,,/’ |
GRANULAR MATER] b RISER
2 feet bgs LR
"I EENGTH OF LEVEL — No water in
| T SLOTTED SECTION well
oL 5 fest)
SCREEN ———iw
GRANULAR BACKFILL —— a5 MEASURED ON
L February 18, 2008
r
3 1
" REFEREMNCE FOINT SHOLLD BE

TOP OF [MNER CASING F POSSIBLE

Progress Energy — Sutten Plant ﬁ M A‘ : I E(
Wilmington, Narth Carofina

=roject Mo, G458-09-2340

TYPE ! MONITGRING WELL
INSTALLATION RECORD




JOB MAkis

PIEZOMETER INSTALLATION RECORD

Progress Energy- Sullon Plant

JOT MUMEBER

64568-08-2340

WELL MNMSER

PZ-BA

INETALLATION DATE

LOCATION

Wlimingten, Narth Carolina

Fahryary 12, 2003

GROUND SURFACE ELEVATION

Approx. 3 fest

REFERENZE POINT ELEVATION = Top of PYC

SRANULAR BACKFILL MATERIAL  Sand

SLoT size 01

SCREEN MATERIAL  Schadule 40 PYC

SCHREEN DIAMETER

RISER MATERLaL

Schedule A0 PYL

RISER OLAME TER

2 inch

2 inch

DRILLING TECHNIQUE  Hollow Stem Auger

DRILUNG SONTRAGTOSR  Carolina Drilling

BQOR=HOLE DIAMETER

MACTEL ENGINEERING

7 inch FIELD REPRESENTATIVE  Peler Worlh
LDOEK BRAND Mastar Lock
KoY CODE/SOMBINATION MNo. 0536
LOCKABLE COVER NOT TO SCALE
VENTED CAP —— GROUND
SURFACE

WELL PROTECTOR -—* 14
=

CEFTHTO TOP

BENTOMITE SEAL

BROUT ——al "

OF

16 feat bos

DEFTH TO TOP

GRANULAR MATERIAL

1§ feet bgs

OF

GRANULAR BACKFILL —— .

* REFEREMCE POINT SHOULD BE

TOF OF INNER CASING

SCREEN

S
/| T EENGTH OF

SLOTTED SECTION
5 feet

LENGTH OF
SOLID SECTION
20 keat
TOTAL DEFTH
OF WELL
L BENTONITE 25 feat
RISER

STABILIZED WATER
LEVEL 23.31 feet
BELOW TOP OF
CAZING

MEASLIRED ON
February 18, 2004

IF POSSIELE

Progress Enemngy — Sutton Plant
viliiminglon,. Nerh Carcling
Froject Mo, G468-

DE-2340

TYPE il MONITORING WELL
NETALLATION RECCRD




[ ]

LING CONSTRUCTION RECORDS
TO THE STATE OF NC)



N, Q,Eﬂ ESIDENTYAL WFLL CONSTRUCTION RECORD

Horlh Caroling Drpanoeenr af Envircamen: snd Manwe! Besowmes- Divigion of Watsr Crealiny
WELL CORTRACTOR CERTIFICATION & 2194

Garald Eislar
Wall Comtrmctor {Indhvituall i ama

Bridger Dyiling Entemprises, inc. dba Caralina Drilling
Wall Conracior Company Mams

STREET ApnRESS 114 Chivtney Lang

Wilminglon MG 28457
Caty ar Tiwwmy Sinis Iip Code
(910 7990384

Area eoda- Breone rasnbear
X WELE INFURMATION:

SITE WELE I 3 applarssy PZ-1

WELL CONSTRUCTICN SERMITINY ppécatia)
OTHER ASSOCIATED PERMIT &{f appieearae]
3. WELL USE {Chech Applicabhe Box) Monioringl]  MurdcipaPutie
IrchstiaiCammerdald  Agricslura.l Aoecoveryd InjectonD]
galon]l Otherl (st sa)
DATE DRILLED 2f12709

TIME £xawre FTED 3:00 LY ia Y

& WELL LOCATION:
G Wimington SONTy NI Hanover

Hwy 421 N

TEreat Name, HmbET, ommily, Satdieisn, Lot Mo, Parel, Ty Code)
TOPOERAPHIG F LAND SETTIMNG:

0 Stopa Ut:;ﬂr':y 7] Fh:tgm?dgaﬂ xR

! m m

LsTmupe 34 17 93 :gmt sevands or
LONGTLIOE E E 529 m & desirmal formar

LatinedeAongitude sones; B GES 0 Topographic map
fiocation of wed must he shodm oo 8 USES fopoman and
abfrctod b ihis form X nef wiing GES)

5. FACILITY. i e nama of v b mineens whvits ihe vl i kacalad.
FAGILITY {0 ol appiicabley .
WAME OF FACIITY Progress Energy Sutton Plant
STREET AppREss B0t Suton Sieam Flant Rd
Wilmington NC 28401
Cily or Tewn Sk Lo cooe
CONTAGT PERSCH Briice Maurefield

MAILING AnoRess B0 Sutton Stream Plant Rd

Wiimingtan MG 25401
City or Torwm Slate T G

(90 3 3H-AR0E
Amn ot = Phode numbar
5 WELL DETAILE:
s TOTAL pEPTH: 15
b DDES WELL AEPLACE EXSTMG WELLT YEED  NOG

. WATER LEVEL P Top of Casiny 1
fUge “+” IF Abowe Top of Caaing)

o TOP OF CARMG I5 -} 32 FT. Abowe Land Sufaca”
"Tap of cazing tarminelsd at'or bexow land mmfecs Ty regers
A viiares In acserdence wih 154 NOAS 2C 5118,

&, YIELD {gpm): METHOD OF TEST
L CISINFECTION: Tyoe Amount
g WATER FONES (dept):
Fram T From Te
From T From To
From Te Frem Ta

7. CASING: Daplh DHamebe:  Thickneesrwisgnt  Madedal

From O o100 rme 2 Schdl  pvp
From To FL
Firgym To FL,

B GROUT:  Depth I aterkal Hathod
From 0 Tof Ft_neal frermle
From T Fr.

From Ta FL,

. SCREEN: _Ceplh Dvaretar  Siol Sha Matarlat
me10 Tg15 FL2 in. U.'IU jn, PO

Fram To FL hn, n
From Ta __FL . in.
0. SAND/GRAYEL PACK:
Capth Skrn Matecial
From B Te 15 Frmed sand
Froen T Fr
Fram_ Ta Ft.
T1.DRELING LOG
Fram To Formation Descriplicn
D__ 15 _=n grayand darksand
12 REMARKS:

F O HEREBY CERTTFY THAT THIZ WELL WAS CONSTRUCTED Wi ADCOROAMCE WITH
1EA HLAC2C, WELL COHETRUCTION STAHILARIE, ANG THAT & COPT OF THIS

E Ew ggwu CAVHIER.
SIGNATURE CF CERTIFIED WELL CONTRAC TR g II%‘I‘E

Garakd Eister
FRINTED NAME OF PERSDN COMSTRLIGTING THE WELL

Submit the original to the Division of Water Quality whhio 30 days. Atn: Inlarmation Mgl
1617 Mail Service Camier - Ralelgh, NG 276981677 Phons Ho. g1 ?1!3-?{]1_5 axl 368,

Form GiR-1h
v 10T




N o RES‘IDEN TIAL WL, CONSTRUCTION RECO
Nezth Cernling Departmes of Envinonment and Matural Regaieeess- Fvision of Wi Cuualizy

WELL CONTRACTOR CERTTETCATION # 2334

1. WELL COMTRACTOR: 1 a TOP OF CASING 15 0,2 FT. Abova Lgnd Sudsce= |
Gerald Elster ' 'Tw tocminalec gricr below land srdce may raquine
E I 3 N Accord
Wor = TR :Em anca with 154 NGAG 20 0718,
Bridger Orilling Enlarprisas, Inc. dba Camiling Drilking B (ramy: METHOD OF TEST
Well Conlractar Compsay Nanw . DSMFECTREIA: Typa Ammeaeant
STREET appRESs 114 Chimney [ana g WATFER ZONES (depin):
F
Wilmington NG 8457 _ 1“ Frem To
City ar Tewn Staie Fip Code PMe— 70 Fom___ To
(910 1 T99-0394 From e From Ta
Afesa codke- Phane numier V. CASING:  Depmn Duiamelor  Thickneovant  Materdal
2 WELL INFCRMATICN:
STTE WELL D 21t epocatte) PZ-14 FromQ__7a20 FL2" _ schd) pve
WELL CONSTRUCTION PERMITE aopleabie] I'::: 4 T
OTHER ASSOCIATED PERMIT $4f applicabla) -
$. WELL USE [Cheek Apgicatis Box) MenfodngE]  MurdcipalPublicl] 3. GROUT: " Caplh Melexdal Method
IncesiralCommensall]  Agrictlioald Recrweed] Injscton Fram D To 16 neat Lramis
imgatiorll  Oterll {list usel v—" Ft. _—
L] T FL
DATE DRILLED 212809 Froem _ To Ft.
T2 comPLEYep 3:00 AL P 9. SCREEM: Drplh Clamajar  Siot Sk Habarial
4. WELL LOCATION:
cimy: Wimbnglan couNTY New Henover ::’“'“ 20 I" Z5 : 2 i Bui0 Ih e
o, a In. n.
Hwy 421 N From T Ft. in. In-
Bt M, Nurmbare, Camuemnity, Eutoluiion, 122 Ne., Parall, o Coda)
TOPOGRARHIC / LAND SETTING: 10. BANDGRAVEL PACK: on s
O Siope 0 vallay 0 Pl @ Rdge 0 Ofher Depth texial
Tk, mpgro e bazy Ay b 1 Fram 18 To2h Fr_meed sand
Lammupe 3 17 84 TIILE, secends o From, Te, FI.
LONGITLOE ,,.T,l ,'E ) in & decimat farcnar From To Ft
Laftededongitude souges: § G280 Topogmphic map ﬂkﬂnu'mﬁ,l'.fﬁ - . .
focedon of wall musl be Shown on 8 USIGE Laoo map and ormarion Dascriion
altached o this fovm f not &g GPS) O___ 2  _lan grayand darkgray sand
5. FACILITY. 12 by puspes o 18 o S v 1o il 5 o,
FACILITY I ol appEaiie]
NaME OF FACILMY Progress Enersy Suftaon Phnt _—
STREET appReE=s BO1 Sutton Stmeam Plant Rd
Wamington NC 28401
Clity or Towm Staig Ap Colles
CONTACT SERsCM_ Bruce Moorafiald
WAL ING ADDRESS P07 Sutton Stream Plant Rd
Wilmningten NC 25401 .
Chy o Town Sak " Zlp Cona 12. REMARKS:
(810 .343-32A
Area code + Phone mimber
¥ WELL DETAILS: | O HERERY CHATIFY THAT THIG WELL WAS COHSTALICTED N AGCORGINGE YiTH
f 15!«.HWMWEHMETMHSTMDMM.MDMTAWDFTHE
& TOTAL DEPTH: 25 A PREVIAG T3 THE WHLL OWHER.
£. DOESWELL REPLACE EMISTING WELLF YEZD No@ o %{%ﬁ Z
& WATER LEVEL Balow Top of Cacng: 21.8 T SIGMATURE OF CERTIFIED WELE CUNTRACTOR AT
(Use ~+" ¥ Apova Too of Co3ing) Garakd Eister

PRINTED NAME OF PERSON CONSTRUCTING THE WELL

Submit the original to the Division of Water Quality within 30 days. Altn: ifarmation Mg, Fom Gw-1b
1847 Mall Zarvica Cemtar - Raleigh, NC 27699-1617  Phoba No. (915) 7337015 ext S66. Rex 20T



N oN ._RE.S’.IDENTIAL WELL CONSTRUCTTON RECCED

Nerth Caroling Depuunent of Biwirgtzoent md Maowtal Resources— Divizian of Warer Craatity

Well Cantrastor (Indéddual) Wame

Bridgar Orfliing Enlamwisas, Inc. dba Carolina Drilling

Wall Comimactor Compamy Hame
STREET aborese 174 Chimnoy Lane

Wilrningon NG 28457
Cily or Town Shala Zip Code
(910 769-0364

Araa oxde= Phong numbar
2. WELL INFORMATION:

SITE WELL I3 9 sopdeasie) PZ-2

WELL COMSTRUCTION PER MITHE applicabo)_

CTHER ASSOCTATED PERMIT (i appiraba)

. WELL USE [Check Aopleable Box) Monioringl]  MunicipalPubil]
inuetaomemiall]  Agacuiturail] Reawery[] Inectionl]
feepmaor]  Olhadd (T U3e)

DATE GRELED 21213

TE cOonPLETED_ 300 AWO  PME
4 WELL LOCATION; '
oy Wimington CQUNTY_ e Harover
Hwy 421 4

(Shrmet I mt, B Db, Commmndy, B bbb Lo2 M, P, L1 Coet}
TOPCGRAPHIC | LAMD SETTING:
H S 1 valey O Al B Ridgs [ Other

{ehmck mppropreo baa) .
My b in degrems,
LaTTUDE M 17 888 i, we g or
. TUDEEE 355 o n devirmal Formn

Latmud-flongitnde seures: B GPS 0 Topogrephic mep
(iaton o' wef fiust b shiwi on 3 USES iope map and
atfachad fa s forrm # nol uske SP5

S_FACILITY. lx fa nane of U b vatetvns L sl i Yocind.
FAGILITY ID &Y apyiicabia)
HALIE OF FACILTY. Progress Enargy Sutton Plant
STREET ADoRESs 807 Sutlon Siream Plant Rd

Wilminglon NG 28401
City or Tenam LT Zp e

COMTACT PERSCN Brucs Moorafisld
mall e aporess 809 Sutlon Skieam Planl Rd
Wilmington HNC 28401
Ciky or Tawm Soe Zip Crde
(910 ;3433200
Apea tivia - Phana mrbac
6, WELL DETAILS:

a. TOTAL DEPTH: 15"
b, DOES WELL REFLACE EXIETING WELLT YES0 NOB

. WATER LEVEL Below Topof Casg: 0 T
[Use *+" B Abouve Tog of Casrg}

e WELL CONTRACTOR CERTIFICATION # 2304
1. WELL DOMTRACTOR: d. TP OF CABING 15 FT, Abont Lind Surfa<e®
iZarald Eister “Top of Casing tarminaied atiar bakow lond 2tcteca may Mequire

8 varkance [n acoorants wilh 158 NCAD 2C 0118,

#. YiELD {gpm}: METHQD OF TEST
{ DNSINFECTIOM: Type Aot
§ WATER IONES (deph);
Frorm To Frem Tw
From_ Ta From T
Fmam T Froam, Ta

7. CASING: Oopth Diamster Trkdsmessinmgnl  Matarg)

F rom [} Tofd ~ F 2" schdd  peg
From o Fo_
From Ta FL —

B, GROUT: Cwxpith IMelena| Method
From & To & Et Nieal fremie
Frarn To Pt
Fom To Ft.

b SCHEEM: [Ospth Dlamer  Slel Sz Mzl
From 10 1918 F2 in. 010 R pve
From Te FL, I, .

Fram To Ft I, n.
10. BANDGRAYEL PADK:

Cepih 5m [T

From & To 15 FL_med sand

From__ _ Fe Pt

Fram_ Ta FL,
TI.DRALLING LOG

Froim Ta Formeron Daesaription

L 15 _ten gray and dork sand -
12. AEMARNE:;

[ DO RERERY CORTINY THAT THIE WIELL WA COMTTRETED I ACSORIANGE WITH

B4 RCAC 1T COMSTRUCTION STANDARDLE, AND THAT A 208 OF THIS
THE WHLL £xnER,

4
ERTIFED WELL CONTRACTOR TE

TENATURE
Gera!:l Eisler
FRINTED NAME OF PERSDON CONSTRUC MG THE WELL

Sutbmlt the originzi te the Division of Waler Quality within 30 days. AHn: Informathon Mgt Form Gl¥-th
1617 Bail Servica Center — Rakeigh, NG 27899-1617  Phong Mo, @48} 733-TO15 eux 568,

Fimyw {ARRF



.
A GNR_ESIDENIM WELL CONSTRUCTION RECDRD

Harth Camina Deparment of Envirogment and Natiral Resemmes- Division of Water Quality
WELL CONTRACTOR CERTIFICATION # 2354

1, WELL CONTRACTOR:
Gerald Eisler

Wall Cantractor (trdividualk Heme

Bridge: Crlliing Erterprizes, Ing, dba Carolina Drilt:'ng

(810} 799-035E

Area coahe- Phene nymtser
2 WEEL INFORMATMIM:

SITE WELL IT %ol apptisntibe D22

‘Wall Contreger Jempany NaTe
sTREST.ADDRESE 114 Chimney Lane
Yilmington NE 2B45T
iy & v S1ata Tp Covde

YWELL COMSTRUCTION PERMITIF appliczhie)

|
|

1

OTHER ASSOCIATED PERMIT #(if b alicable)

P —

3. WELE USE {Check Appicable Box) Mankaing ]  WMumcipalPublie]
induskraltCommerial]  AgicultoiD -Recovaryl]l Injechan(]

Imigaton] Otherd (Gafuse)

DATE BRILLED 21 200

TIME GOMPLET ED 3:00 AMD PWE
4. WELL LOCATION;
ey Wilmington COUMTe Mew Menowar
Hwy 421 N

[Streat Maruy, Mumbsits, Commuminy, Subdnsion, Lot Neo,-Patel, ZhCode}

TOPOGRAPHIC ¥ LAND SSTTING:
O sioge O Valwy D Flat T Ridge O Jther

et Sfparon gty oo
womune M 17 BEY

LoMGITURE F7 58 352

Wy bt i degrees,
mirmes, ecomds.or )
ina decknsl femar

LetinudeAongitude source: B GES0 Tepopraphic map
[rocadion af walf et Ae 2how o 2 UGS fopo map gnd

mtiached o this o f aof i GPS)

3. FACILITY - by the-nams of Do brsieebes whies M ol 2 lesing,

FASILATY 1D 31 sppicatle)

HAME OF FaCILITY Progress Enerty Sution Plant
STREET ADORESe S04 Sutton Stream Plard Rd

Wilmingtea NC

23401

by o e Stabe
CONTACT PeRGoM Bruce Moorefiaid

Fip Coahe

MAIUNG ADDRESE B0T Suthn Stream Slam Rd

Wilmingion NG

28403

Chy of Town: Stale
(P16, 343-3208
Arad tde - Phors number

B. WELL DETARS:
a. TOTAL DEPTH LD
i DOES WELL REPLACE FXISTIHG WELLY

t. ‘WATER LEVEL Below Top of Caslng: 21.7
Wse "+ f Abowe Top of Casing)

Zip Gode

yesl wWOR
FT.

d. TOF OF CASING IS -0).2 FT_ Abowe Land Surfaca”
Top of gering terminelad atior sedew and surface may requine
@ Yarance o accoganes with 154 NSAG 20 0110,

a, YIELD {zpm): METHED OF TEST

f. DIEINFECTION: Typs Amount

. WATER ZONES (demh):
From Te From Ta -
Frre To Friwm To
From To . Frmm Te

T CASING:  Depth Pmeler  ThicknesaWoichl  Maleris,
From Te 20 2" schit  pw
From Ta Fl_ —

Feom, Te Ff,_

8, GROUT: £ [aph Maneriat Mathog
From @ To 16 Fr. NEat: tremie
From ™ FL —_—

Frovm T Fr.

9. SCREEN: [Daplh Diameter  SE0k-Sia Metsral
From &4 o 25 Fr2 i, 090 o pve
Erom aYi] FL . In.

Fram Ta F F In.
10 RANDCFAVE L PASK:
et Sken ka Lt
From i@ To25 H_me-;i;__ =and 0
Fierzy Ta
From To Ft.

TLORILLING LOG :
Feeam To Frrnalian Descdptien
o] Fi) tat, gray and dark gray.sand

12, REMARKE:

| B HERERY CEATIFY THAT THIE WEL. WAS DONITRUCTID B astAROANCE WITH
154 NEAL O, WELL COMSTRACTINE STAMDMRDS, AND THAT A COPY OF THeE

FALH %wwmm
E% ;#_I aEE OF CERTFIED WELL CONTRAL TOR ; %TE

{arald Eistar
PRINTEDR MAME. OF PERSON CONBTRUGTENG THE WELL

Bubmit the eriginal to Lhe Division of Water Quality within 30 days. At Informalion Mat.,
1617 Mail Service Center — Raloigh, NC 216591617

Fam S -1

Phopa Me. (319} T33-7015 ext SEE. Ray 1207




Non RES_EDEN TI4Y WELL CONSTRUCTION RECORD

dorth Careding Deparment of Ervironment end Matwral Rrsouroes- Thyision of Waler Chaliny
WELL CONTRACTOR CERTIFICATION 4 2354

E 1. WELL CONTRACTCHR:
Garald Eistgr
wall Conbrador (Indivigualt Mame

Brigger Dellling Enterprises, Inc. dba Carolina Dirilling
Wall Conleestor Comsurny Mams

STReET ADDRess 114 Chimney Lane

Wilmingtoe HNC 2P457
Clby e Towm Stats Zip Code
P Ei0 L 7980304

Asea cogde- PRigmie number
2, WELL INFORMATION:

SITE 'WELL 1 aii appicalie PZ-3
WELL CONSTRUCTYON PERMTHNF apnbicare
QOTHER ASSOCIATED BERMIT & applicsbia
2 WELE USE [Check Apphcable Baz} teatmagl  Stemicipalfohdla]
IndwstraliCommenpa]  Agreriorall  Focoveryl  Infestal]
Imigationl]l  therll (It use)

DATE DiiLLED 271208
me compLETED 300
4. WELL LOCATION:
Cmy: _Wiirinatar
Hwy 421 W

TEGwe; Mg, Mraibars, Gommiurdy, Bkvion, 1o N, PR, 0 -;.hm]
TCOROGRAPHIC | LAND SETTIMG:
O Sope O valoy I Flgt @ Rldgr 0 Ciher

AMO SME

SouNTy Mew Remaver

- -ﬂwm“ - My ba i degress,
Letmupe 34 18 CO83 bty 3rcinds ot
LonGTupDE F7 58 420 in 3 desta! foo,

Lootmde~Tongimae soeree; B GRS O Topographie map
{location of way met b shown en # USES tooo mag.and
aftxciad fo bs Koy (Faod meng (FF,

5. FACILITY- » Pt rama of s bvtiapss wior B woll s (6518,
FACILITY My appicadis)
MenlE OF FACILITY Progress Energy Sutton Plant
STREET ADORESs B0 Suton Skeam Mar Rl

Wilmington NG 20401
Chy ar Town = T Code

CONTACT PERSON Bnuce Moomefied
Al MG Anprese 301 Sulton Stream Plant kA

Vilirminglor ] 28401
Tty o Towr: Siata Zp Code
(918 4 33-3208

Argg s - Phone numser

6. WELL DETAILS:
». TOTAL DEPTH: 13
B. DOES WELL REFLACE EXIBTING WELL? YESI  wOH

&, WATER LEVEL Balow Top of Caslng: i FT.
ilige =+ ¥ Above Top of Casing)

d. TOP OF SASNG |8 L 3 FT. Alperm o Sairface®
“Top of casing Wemifnzlad abior below Jand sirface ey Meyulre
avarioncn i aczaance with 154 NCAC 2C 1R,

9. YIEELD (gpm): METHOD OF TEST
DISINFECTIOM: Type Amount
4. WATER IDNES 'dapihl:
From o From T
Frem Ta From Ta
Freen Ta Fram T
T, CAGING.  Daph Dmmefer  ThoressWogn:  Mataral )
Fiern 3 To A0 £, I sghalt  pwn -
Frem Ta FL_ .
From To A.
£ GROUT:  Cemh NFabarEy] Methed
Feom 0 108 Ft_neat Jramie
Shem_ o Ft.
= To FL
B.-SCREEN: Dipth Edametar  Slot Sz ‘Waterig
Lrom 1'3 Ta 1'5 Ft 2 n. D.1ﬂ In. EV':
From Te, P . In.
From To FL I n.
10, SANDLGRAVEL PACK:
Loy Elm Matsnal
FremB — 7ed5 __Fimed  sand
From To ‘FL
From To Ft:

4L ORILLING LG

Trom  Ta Fomatan Dezcriplion
o 15 i3n, gy gnd dark sand
11, REMARKS;

£ D HERERF CERTIEY THAT TAIS WELL WAS SONTTRUGTED M ASSCROMMCE WoTH
130 HORE TG, WELL CORETRICTICH STANGRANT, AND THAT A COFY OF THIS
RECORD HAS BEEN ' TH THE WESL CWHER,

: &
MJ &’? rd
FIGNATURE OF CERTIFIED WELL CONTRACTOR TE

Eerald Sister
PRINTED NAME OF PERSON CONSTRUCTING THE WELL

Submit the orginal to the Divisian of Waler Quality within 30 gays. Attn: Information Mgt
Phone He. [319) 733-T015 ext 568,

161 Mail Sarvice Center — Raleigh, NG 27635-1617

Fomm GW-15
Ray1zm7



3 Imegacionl]  Obher@  flkat use)

Now ResIpENTIAL wi cowsmucrion Reconn

Merth Caraling Deparmment of Brvirortignt and Matural Feso moes- Divigion af Water Grallny
WELL CONTRACTOR CERTIFICATION § 2354

[t
1. WELL CONTRACTOR:
Sorale Eister

Wall Canirexter {indivigual} hkama

_Brigdger Dril.‘lng Entepriges, Inz. dba Carolina Drillag
Yol Conlmctor Comgany Marma

BTRIET s0DRESs 114 CEimnay Lane

Wilmington L TR4ET
Lty or Towm Shale 2 Coce
(910, 7ag-0a04

Area enpe. Phone number
2. WELL INFORMATEDN;

SITE WELL D Ml ol M2k
WELL CONSTRUCTION PERMITE apglczhict
OTHER ASSOCIATED PERMIT #if appicabse)

ndustriafCommarciall]l  Agriciiluealll Recoveryd  Injectonl

DATE DRILLED ZM 2T S

TIME compLerep 00 AND PRA
4 WELL LOCATHON:
crmy: Wilmington
Huwy 421 M :
(Firam| Mpme, Kelmitaen, -Sormrsiny SLodnision Lt Mo, Peael, 2 Coda)
TOPOGRAPHIC Y LAMD SSTTING:

O Sope O vaboy [ Flat G Ridge 0 Cthae
et mppropriate b

LeTmupe 34 18 053
LoneiTupe FT 58 S22
Latindeorgande sgerce; B G885 [ Topogrphic map

(ocaicn of we st be shownon 8 WEES Ly iar and
alipcird (o this fom i oot uskg =052

coumTy  MewsHanovar

My b inedeprena,

iy, Aeeondy gr

] 3, FACLTTY -k e coere ' M bt eweck: byfttm g el | otaimed.

FAQILITY D it appdnal €]
MAME OF FACIUTY Progress Energy Sutlan Piant
SREET 200RESS 801 Sullon Siream Plant fd
Wilringtan NC 28401
Chy or Town Sila'y i Cuwe
COWNTALT PERSON Bruco Moaorelield
pAILING ADDREss 501 Sution Stroam Plant Rd
Wl rmington [ [9F 28401
Chyor Town ' FAale Ip Code
(910 L IME
Al tOde - Phome nimibar

& WELL OETAILS:
a. TOTAL DEPTH 25
b DOESWELL REPLACE EXISTMG WELLT YESO HOHE

¢ WATER LEVEL Baiow Top of Casing: 22.2 T,
Use "+* il Above Top of Casing)

3. WELL USE [Chack Applsable Bog) Monllorangl]  Municipal®ybke]

& & el farant |-

& TOP OF CARING IS FT.Abowa Land Seortag”
“ron of canlng tarmindted 2D Balow Smnd sunace may regune
] B vBRENCE iy Aoorm ek with 154 MOAC 20 014E,

k. YIELE [gpml: METHOD QF TEST
I i DISINFECTHIN: Type Porciurit
8 WATER ZONES fdept):
From To From Ta
Fram To From___ To
From, Ta Frean To
T. CASING! Ceptrn Daneler  InismesoWeig  Mataral
From 0 To20 L2t Echdll  pve
From Tu Fr.
Fram Ta _Ft -
8. GROUT:  Daplh Matedal Mathod
| Ergm O 1o tE 1, et Itemie
L From To. A
From T Ft ——

% SGREEW: _[mph Dlamger  Siot Stza hakerial
From & Tu 28 Fr. 2 i, 10 . pum

From Ta =3 i Fre
From Ta FL In. lon.
1. SANDCRAVEL PACK!
‘Depth Blzm btmiarinl
Frem_18 Tads  Fomed sand
Frem K[ Ft.
From To FL
y DLDRILLING LOG
oo To Fommalion Cescripton
B 25 an, gray ard dark aray -gand

} 12, REMARKS:

| B “EREEY CERTIFY THAT THIE WELL WAL CONSTRUSTED B ACCOADANTE WiTH
A5 NGAL i, WIELL LLSETRIGTION STAMDARDN snb THAT A @Oy Gf THS
FEEC R H OETH T THE Wil b W NER.

"

i 2
8.GMATURE OF CERTIFIED WELL COMTRAGTOR TE

Garald Ejstar

FRINTED HaME DF PERSON QONSTRUCTING THE WELL

Submit the ariginal to the Division of Water Qualily withln 30 days. Attn: Informanion Mat.,
1817 Mall Service Center - Ralalgh, NC 276981617 Phonc No. (213} 733-7015 axt 565

Foam GW-1b
Hew, 12007




N [ RESIDENTML WELL CONSTRUCTION RECORD
£ Y AR Lo IAnY I 1AL WELL CONSTRIUCTION RECORD
Meoth Caoting Dpparmment of Envircement and el Resources- Divigion of Water Cnaality
WELL CONTRACTOR CERTIFICATION ¢ 2394

Geraln Eistar
Wall Conirachor Erdividual j dame

Bridger Dnliing Enterprlses, Inc, dba Camdine Drilling
Wall Comrgior Conpany Mame

STREET anhpess F14-Cinimney Lane

Wilminpton NC
Eliy ar Tenam Sl
(210 | 7O5-0394

Are code- PRome arrder
A WELL INFORMATION

SITE WELL 10 #% semiicatis) P22
YWELL CONSTRUCTION PERMITHT snalicaiin]
OTHER ARSOCIATED EERMT 27 wpdce b
3. WELL USE (Cheek applicable Box) Manitaringld  MumicipaPubiedT
Indusirial/Commersialll  Agrcuturlld  RecweryDl |nEcten]
tmgatonll Other] (s vsa)

28457
Zig Coda

DATE ORiLLED 212409
TIME COMPLETED 2.00 A P
4 WELL LOCATION:
oy Wimlngton COUNTY_ N Hanowa
Fwy 421 W

{irwnl HETE, Kairibits, Commaunty, Suadkdaken, Lot Mg, P, fio Do)
TOPOGRARHIC { LAMD SETTIND:
T Stope { valey 0 Fat B Fage 0 Othar

[crck Bppropriate B! ,
Iy bex in- ez,
LaTruDe 34 18 028 iy, sepoarty.a
ic 8 desiErel forrnar

LonGmupE F7 B8 602 <l

LarmAeAongimds source: £.GFS 0 Topoprephic rap
{Focatinn of wel Must.be chown on & WIEE Mmoo mag and

q Fhtachad fo this o # nal using GO5)

S FAC|LITY - i rama < e Drusiniers whare tha wedl 13 koabed.
FACIEITY R B applacabie} _
NAME OF Fasslemy, Progrese Enemy Sufinn Slanl
sTREET Appress 8075 Soutton Sieam Plant Rd

Wilmington (] 28401
Cley o Tawn, Smae Ap Soga
CONTACT PERSON Bruce Moomfheld
wMap i snoress 801 Sutton Sieam Plant Rd
‘Wilrning Lon MG 284014
‘CHy or Towm -Skate Tp Cosa
(1D 343308
Area codg - PO Rumber

&. WELL DETAILS:
a. TOTAL beriH: 15
b. COES WELL REPLACE EXIETING WELL? YESD  Na@

e. WATER LEVEL Baluw Teo of Casing: ) FT.
fLize "+" T Above Top of Sasing)

d. TOF GF CASING |3 —!:.2 =T, Above Land Surfzee”
"Tap of casing terminaten a¥or balaw lasd surfacs Frufy i LTe:
# vEMAACE Iveceardince with 154 NCAZ 26 0118,

@ YIELD jppn); METHOD OF TEST
DISJHFECTION: Type . Amatrnt
g WATER ZEMES [depth);
Fres: Ta From T
From_, Ta From Ta
From TE Fom_._ _ To
T GASING: Capth Dimetar TheknescrWeisd  Matnral
Frogn Ta 1D Fb 2" schan PR
Fram T FL
Frgin To _.FL
Il & arour:  Depth I an i Mathod
eonl _ T pnea vemie
Feom___ To . FL
From T FL
8. SCREEN: _[Dwpth THamwdar Skt Sire ‘Mabarizl
Frofm 1 G Ta 15 L 2 iR, D.“I D w. Dvo
From, Ta Ft, n, [
From. To F_ I, [,
10, SANIYGRAVEL RACK:
{epm Size Matsdal
Fmam 8 To 15 Amed  sand
Fram Ta LN
3 o —Ta Fl:
< ORLUN GLGS
L From Ta Formalion Descrhptich
b 15 tan. gray and dark sand
12 REMARKS:

| O HEREWY SERTEY THAT THIS WELL WAS COWETRL'TTED | ASSSRLANCE WITH
156 NGAS 20, WELL, COMS™F HSTHRN STANDARDS, AT THAT & COPY OF THIE

RESD P "TLFHE WELL CIWGER.
EZ %g:z Z
SISNATURE CF GERTIFIED WELL CONTAACTOR TE

Gerakd Ejstar
FRIMYED NAME OF PERSIN CONSTRUCTING THE YELL

Subrit the original to the Division of Water Qualily within 30 days. Attn: Infarmation ML,
1617 Mall Bervice Centar — Ralalgh, NS ZT685-161T  Phons o, 1919) F55-7015 ext 568,

Fem GW-ib
Revw 12707




N ON RESIDEHM PELL CONSTRUCTION RECORE

Nocth Cartlma Department of Enviroanien? and Natoml Reovrees- Tivition of Waser Chrunlicy
WELL CONTRACTOR CERTIFICATION & 2354

1. WELL CORTRACTOR:

Geralg Eistar

Wall Sontracior [Indhdoua) Mams

Bridger Driling Enterorises, Inz. dba Carollng Drilling
Wel Contragior Cormpany Meme

STR=ET appress 114 Chimnay Lane

Wilminglon MNC 28457
Cily &7 Teowm Shite Hp Cog'm
810 TEe0Eg
At eode Fhang munrber
2-WELL INFGRMATMM:

STTE WELL iD #3 oppticaiie) 244
WELL COHSTRUCTION FERMITRK apocabies
GTHER ARSOCIATED PERM T Wil applicshie]
5. WELL USE {Check Applicable Box) Mondorngd  MunidpaNPuble]
IndrmialiCammentgl]  Agricultuma] Recrraryl]  npaction]
Irgmbanl Oeherd  (list usep
DATE DRjLLED M 1205
T:ME CompPLETED 500
4, WELL LOCATICN:
Cmy: Wllsinghon
Hwy 421 N
“{Btreal Name, Mmbers, GomerLTAy, Sabdivsien, Lot M., Farcs], O Gade!
TOPOGRAPHIC | LAME SETTING:

T Stopa O Veley 1] Flat B Risge [ Other
ek mpprocdads o

LeTrupe 24 18 Q27
rongmupe T7 59 503

Letinsedopgitude source: B GPSCD Topogiaphie map
fiocation of well must bo shows o & USES dopo map and
atirched o Bs form (i using GES)

ARO  Pudd

COUNTY__New Hanover

Uiy e i degrrzes,
mikiee seoeods oe
i m decimal formar i

8. FADILITY- i tow rmame of @19 burirmprs whem Uro el o it
FACILITY 1D Bl spplicapie)]
HAME OF FACILTTY:-Propress Fnemy Suiton Plant
STREET rbprEss 801 Sulten Sweam Flant Bd

Wemigtan MC 28401 _

Tty or Townn Gime I Code

CONTACT PERSON Bilice Mooraficld
M s anbress 301 Sution Siream Plant Re

Wimington Mo 284M

Clty or Town Statn &ip Coda

(0 3433208
Aree oo - PR Hhmbar

£ WELL DET80L 52
- m TOTAL NEPTH; 25
B DOES WELL REPLACE EXISTING WELLT YES[ SOE

. WATER LEVEL Bokw Top of Caging: 228 FT.
[fee *+" i abave Top of Caging)

d. TOR QF CASING I FT. Abowva Lard SuHecs*
*Top o caslng terminatag adior bl and & i may require
& vEriance i ascordance wiih 154 MCAS 20 0115

r YIELD (gpen): METHDD OF TEST
T CASINFECTION: Type, Afrouant
6. WATER ZDNES{dapih):
From Ta Fram Tn
From Te From Ta
From To (. Frem Tao
7. CASING:  [repdh Diameler  TrlsknassMign,  Waberia’
Fmm.L To 20  Fr 2" =chdl}  pve
From . Ta L .
= T Ft
B GROUT:  Dapth hiatesiad Methad
From & To 16 Ft neat Lremig
Foam Ta Ft
Fimm To I3
i & SCREEN: Dapth Dameter  Slot Sis Watarial
Froe 20 To 25 Ft 2 Ly LU - T
Froem Tor Ft, jr. In.
= To FL, In. Iri.
10, SAHNDGRAVEL PACK:

Capth Sirn I oy
From 18 Te25 Ftneg  sand
Fr.

From Ta

From To A
11 DHILUING LOG
From Ta Famnation Deserplion
1] 25 tan. gray and dark geay sand
12 REMARKS:

1 DO HEREN T CERTIF THAT THrE WELL WAS CORETRUC™ED 1M AC2Q HEARNEE WITTH
e HhD 20 WL CLINSTRUICTION ETAMIFERS, A0 THAT & COPr O TG

ng;g?im@w”mmnm )
SIANATURE OF CERTIFIED WELL CONTRACTOR % gATE

Gierald Eistor
FRINTED MAME OF PERSCN COMSTRUCTIMG 7HE WELL

“Submit the original fo the Division of Waler Quatity wilhin 30 days. Atm: infarmation Mgl

Foem 5.1

1617 Mail Sarvice Cemer - Raleigh, NC 27833-1E17  Fhone Mo, (912 733.7015 ext 568, Rev 207




N o REFIDENE{L WELL CONSTRTICTION RECORD

Warth Carolizs Deparameat of Enviconment and Watumal Resstrces- Divisiar of Water Crualiry
WELL CONTRACTOR, CERTIFICATION ¢ 2394

1. WELL CONTRACTOR:

Garald Elslar

Wl Con'racior {Lndlvitus Nama

Ericger Drillng Enierprises, inc. dba Caroing Crilling
el Contactar Company Mama
5 REETADDRESE 174 Chimney Lane

Wil mingtor MG
Oty o Tewm Slata
(510 7080354

fuea codar Prohe numbar
2, WELL |NFORERMATION:;

STTE WELL 1D #¥ mapicaney P25
WELL CONSTIRUCEETN PERMTEE apoicadie]
DTHER ASSOCIATED PERMIT Bl applcsble]

3.WELL USE (Check Applicatic Box) Madodea [l Muricipalfubmd]

IndustrialfCommersig  Agriculbrafll RegoweryD Inpectony]

Iripafical]  Oénarl  {list use)
‘DATE brRILLED_ 2/1400
TINE compLETED 3400

&4 WELL LOCATICN:

28457
Zip Gooe

sM0  Pw

] o Wiminoton counTy Mew Hanmeer
Hwy 421 N

{Frwar M, Mumibers. Somen ity Subdhinon, Lot No., Farod, 5ip Code)
TOPOSGRAPHNS | LAMND SETTIHG:
O Siope.0 Valley 0 Fiat B Aldge 0 Ciher

Lo o pr e ] :
H2y b i dagresy,

LatTuoe S 17 GRD Eires, stxmwids or
LONGTUDE 77 58 53 mbe.  whim

Latimdedongimde source: @ GP§ O Topographic map
fhaslinn of well must e Shown o 2 LISES Mo map ann
aftachad ka fvs A A e uming SPS)H

FoFACILITY: 15 Bw ngerms 47 10 buasdnam whons B will i [oéaind.
FACILITY 1D Y srolicable) A -
RAME. OF FACILTY Progress Encrgy Sulton Puant
5TREET angREss D0 Subon Stream Plant Fid

Wiliminghan N il
Cry.or Towm Elia Fip Code

CONTALT PERSON Bruce Moaorefigld
MaLiNG apREss B3 Sutton Bfrearn FPlant Red

Wiimingien [ 28401
Zily &r Tewn Sinte Tp Code
(910 343-3208

Argn e~ Phons remper

E.WELL DETAILS!

a TOTAL DEPTH: 15
b DDES WELL REPLACE EXISTING WELLY YES0

& WATER LEVEL Bakivr Top of Caxing: D
{Uee ™ it thoree Top of Cankg)

[l
FT.

-

d TOP CGFCASINGIS =08 = FT, Above Lane Surfase
“Top of casing terminaled atior haime Bnd sydgee IRAY raquine
# Vafenze In sccardanes wiih 154 hoac 20 D118,

4. VIELD {gpm): WMETHOD OF TEST

4 DISINFECTION: Type Aol

B WATER ZONES {epih):
From Ta From To _
From Ta From To
Frest Ta Fram To

T. CASING: Death Chompier  Thomessrveignt Ml
From Talld _FL2' =chil  puo
Frra To Ft. - —
Fm To . FL -

4. GRUUT:  ECwath Ttenial Mettod
E1ém D To B pr et fremig
Figm Te, F
From__  Ta Fr.___

8, SCHEEN: Daeph: Cizmater  Sha? Sixe ksl
Fomld  Ta1% B2 g 090 g pue
Fmm Ta FL I I,

From Ta e n In.
10, BANDZRAVEL PATK:
Depih Elzer M ateurint

Fom8 3015  m.med  sand

From Ta FL__

Frm Ta FL_
11.DRILLING L0

From Ta Formaton Deseriplion

a 15 tan, gray 2nd dark sacd
12. RENARKS;

| 30 MERERY CERTF Y THAT THIG WELL WAS EOHITRUCTED IN ACCOROANCE WITH

154 HGAD 125, WELL COMATRLCTION ATANSARDE. ANE TrT A COFYT OF Theh
RECD T T v BLL Driwe ERE.

N/ A 256
SIGNATURE OF CERTIFIEL WELL CONTRALTCR TE

|

Gerakl Eiger
PRINTED NAME OF PFERSON CONSTRULTING THE WELL

Submit the original o the Division of Water Quality within 30 days. Attn:
<1647 Phone No, {&18) T53-701 5 ext 568,

1617 Meil Servics Cettar — Paieigh, NG 27699

Imfarmnabion Mgt Ferm SwW-1k

R 320




N oN RESIDENM WELL CONSTRIICTION RECORD

North Cumline Department af Ervviroomant and Natral Restorces. Division of Water Chaatiy
WELL CONTRACTOR CERTTFICATION & 2354

1. WELL CONTRACTOR:
Garakd Eister
Well Conlracior (Indivdus.  Fame

Bridger Driling Entervises, inc. dba Carclina Drilling
Wall Congacton Compasy Nama

sTREET s0CRESS 114 Chimney Lang

YWhminglon NG 28457
’ CHy o Town Soue Fipr Coghis

(210 4 755-0354
At oode- Phons Tawhe:
2 WELL INFORMATION:

SITE WELL 10 M apofcase=: PZ-0A
WELL CONSTRUZTION PERMITH[I apalenitn) _
DTHER ASSOCINTED PERMIT % apakabia)
3, WELL WRE {Chech appFoatte Box) Monhittnngf]  MunlchalPutss]
indiedommerciall]l  Agrowtumil  Racovardd Ineciee
Ungatier] (MOl [ usa)
CATE DRILLED 2/12/03

TIME cotPLETED 2:00 _avd P3
4 WELL LOCATION; '
ciTy: Wirmnington counTy_Hew Hantwe:
Hwy d2 N

(e Name, Hambe Coaimuriy, SubdvRR, Lol ., Parcel, 26 (ot
TOPDGRAPHIC / LAND SETTING:
O oope [ valay O Flal B Aoge & Olwer

SCTonCl BpA T i e .
g Nuy e in degrees,
LaTruDE 34 17 980 e, seconds te
Lonamupe 77 58 545 ann i

Latimdeflongiude soores: 0 GESCD Topogeotic mep
flocaton of weil g be Showi an a U5FT e mag and
aiachan i s Jorm & nof Lraing (505

5. FAGILITT- {5 o rcaries of tho resioers, whviet. un will 72 docated.
FACILITY 10 45T appihoabies .
HAME O 2aZiLiy. Progress Edergy Sutton Plant
$TREET ADDHESS 821 Sulton Stream Clart Rd
Wilminoton NC 28401
Chy or Towes Btate Zop Cods

CONTACT-PERSON Bruce Moorefield

M i appRress 309 Sutton Streant Flant Ry
Wlirington HC 28401

Cily &r Towm =TT Zip Codn
(210 43433208
Araz code - Phoms number
£ WELL DETAILS:
a TOTAL DERTH; 25
b. DOES WELL REPLACE EXISTING WELLY? YES[

£ WATER LEVEL Balow Tap of Caming: 228
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,f- E o RESIBEML WELL CONSTRIICTION RECORD

Moot Carolina Deparmoent of Brvitonman: and Merural Resourese Divisior of Werac Cruahity
WELL CONTRACTOR CFRTTFICATION # 2394
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. WELL CONTRAGTOR: 4 TOP OF GASING 15 .0 £T. Above Land Surfesa®
Carald Eigter *Top of czabp terminatsd 28507 baiow land zurace MRy Ui
Vet Conbacor naviaiay TTams & Warl2new In azegrden e with 154 NOAD B A1E,
) ) . _ . . YIELD [npem: TEST
Bridger Diiling Entarprises, Inc. dba Garciina Driling - MIELD lopes; METHOD OF
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OTHER AGSTICIATES PERMIT £{1f agpicabic) ' ' S
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N (L RESIDENHAL WELL CONSTRIICTION RECORD

Hnorth Caraline Deparbment of Emironroent and Matural Resourecs- Davision of Water Qualiny
WELL CONTRACTUR CERTIFICATION # 2384

| 4. wELL CONTRACTOR:
G omid Eister

Wall Correcior [ nabaduslh M eme

Brrdger Drillng Ememprizas, Inc. dba Carallng Drllitg
Wall Canlaclor Companmy Marme
STREET AODRESS 114 Chimnsy Lane

wWilmington MG
Cilr or Tram Gitate
(510w ?59—';_#;@?4
FArea code- Phonrs mimoar
L WELL INFORMATION:

SITE WELL ID &# apmirais; D250
WELL CONSTRUCTICN FERMTHH mpriesis;
OTHER ASSOCIATED FERMIT#H apolicabie)

JBART
Fler G

—_—

IndursbialiCommercial]  Agricadiursll  Fecowsryd |nfectond
Irigationl  CharD  flist msa)
AATE BRE LED 2/12/00
TmE conpLETED 300

4, WELL LOCATION:

AnMO PaA

oty Wilmington orunTy M Hanavar
Hwy 421 M

[Strea® W, Mumbem, Sommunin. Sukdtsdalen, Lot Ra, Fasl Jo Code)
TORCGRAPHIC ! LAMD SETTING:
O Slepw [Faley 0 Flat @ Rldpe T Otbar,

Johush i prads boil .

LaTnupe 34 AT 881 s, meeeds o1
Lewsmuoe 77 59§40 N

Ladndetonguude source: B GPS [ Toposraphic map
Hocadon of well mug: bl $hoafr e/ VSGS oo man and'
alimchad to this form K Rl Weits GOSH

5. FACILITY. iz tha norns of e b nacd whitis Uy el i batitad.

FACILITY X0 W+ sppilleahte)
MANME OF FACITY PFrogress Enargy Sution-Plant
STREET ADORESS S0 Sutton Sweam Plant R

Wilrnington (519 201
oty or Toam ) e o Codt
CORTArT FEREON Bruce Moorefieid
MAL NG sooress BOT Sulton Stream Slznt Rd

Wilmington M 2B
Cily or Town -Stala e Corde
(910 13433708

Sywdcude - Phone aumbe:r

6 WELL DETA&LE;

. TOTAL DEFTH; 25 .
b. DOES WELL REPLAGE EXISTING WELL? vESD NOH

t. WATER LEVEL Below Toz of Sasing: 209 FT.
{USR "+ I ADOwM Ton of Crzing)
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AMACTEC

engineering and construciing a beter tomorrow

December 16, 2000

Nir. Bill Forster

Progress Energy

7001 Finecrest Road

Raleigh, North Caralina 27613

Subject: SUPPLEMENTAL REPORT OF LIMITED FIELD NSPECTION (2010)
COOLING POND AND ASH FOND DIKES
L.V.SUTTON 5TEAM ELECTRIC PLANT
WILMINGTON, NEW HANOVYER COUNTY, NORTH CAROLINA
MACTEC PROJECT NO. 6468-10-0025 (04)

Dlear Mr. Forsler:

On May 19, 2010, Mr. Scott Auger of MACTEC Enginecring andConsualting, Tne. (MACTEC)
visiled the LY. Sulten Steam Electric Planl to perform a limited field inspection of the Cooling
Pond and the Ash Pond Dikes. MACTEC has completed and submitted a report to cover all dams
and dikes currently considerzd to be under the jurisdiction ef the Nornh Carolina DENRE, Lanid
Quality Saction, Dam Safely (NCDENR Dam Safety). This supplemental report is provided to
cover observations for features of dams and dikes thabarz not undep the jurisdiction of NCDENR
Dam Safety. For this inspection, the supplement is iniended te cover observations concerning the
interior sturage area within the 198371971 Ash Pond

We have also ingluded withdhis repentthe Progress Encrgy Dam Assessment Forms to cover ull
inspection activites for 2000 i Appendix A.

19831971 ASH POND = INTERIOR STORAGE AREA

[m 2006, 1 temporary inlerior stofage area was constructad by placement of a containment berm
within the pand area,  The containment berm has an outlet strucwure which directs flow to the area
of standing water on the west side of the pond.  We understand the imerior storuge area was taken
out of service in 1983, bul then retumed to service in 2001 for temporary wse during maintenance
work and ash removal activities in the 1983 and 1984 ponds, We also understand that the interior
slorage arca 1S pow aclively used for bottom ash disposal aperations along with wemporary use for
fly ash disposal aperations. The containment berm for this twemporary interior storage area is not
currently included mihe independent consultant dam inspection seope.

[n consideration of the curzent active service for the interior storage area, MACTEC recommends
providing field investigations and engineering analysis to teview the stability of the containment
berm. We also recommend providing an engincering analysis to determine if the existing discharge
structure for the intenor storage area along with the discharpe sirucwire Tar the 198341971 Ash
Pond can safely pass the reguited desipn storm withow overtopping the dikes. As roquested by
Progress Energy. this engineenng review will be performed in conjunction with the 2011 Annual
Dam Inspection.
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Progress Energy Supplemental Report of 2010 Limited Field Inspection
December 16, 2010 L.V. Sutton Steam Electric Plant
Page 2 of 4 MACTEC Project No. 6468-10-0025 (04)

The current field inspection of the interior storage area indicated that the containment berm and
discharge structure were generally in satisfactory condition. During a follow-up site visit by
MACTEC on 12/15/10, we observed that the interior storage area was actively impounding water.
We also observed that the containment berm slopes have been cut and cleared of brush to facilitate
inspection. The following photograph showing the containment berm and impounded water (to
left of photo) was taken during the site visit on 12/15/10. The area of standing water to right of
photograph is near the discharge structure on the west side of the 1983/1971 Ash Pond area.

1983/1971 Ash Pond — View of containment berm for interior storage area (12/15/10)

CLOSING

MACTEC is pleased to continue assisting Progress Energy with inspections of the dams at the L.V.
Sutton Steam Electric Plant. Please contact us if you have any questions about this report.

~ JACTEC

3301 Atlantic Avenue, Raleigh, NC 27604
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Progress Encegy Suppfemertal Mepart of 2006 Livftegd Fietel frcpoetioen

Dacgmbiar 1o, 2000 Vo Sureeny Seerwer Bleririe Piane
Peryee T of MACTTED Progject N, fdtl-T-0025 (4]
Sincercly,

MACTEC ENGINEERING AND CONSULTING, ENC,

1. Allun Tice, PE. Richard 5. Auger gy,
Seniar Principal Engincer Principal Enginger

Rupistered, North Caroling 6428 Regisiered, North@arolina 8169
REASsa

APPENDIX A - Progress Energy Dam Assessment Forms
¢ Sution Cooling Pond
¢ Sution 1983/1%71 Ash Pond
» Sutton 1984 Ash Pond

ZMACTEC

THI fzde Asciwe. Babegl M7 IT9e



frogress Enerey Supplcmental Report of 2000 Lisited Fredd fnapecion
Docember 18, 2010 LV Sutton Steeen Efectefe Mt
Pagedof & MACTES Profert e, Ga08-1-(KE25 (4]

APPENDIX A — Progress Energy Dam Assessmient Forms
»  Sutton Cooling Pand
»  Sutton 1983/1971 Ash Pond
»  Sutton 1984 Ash Pond
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APPENDIX A - Progress Encrgy Dam Asscssment orms
s Sution Cooling Pond
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APPENDIX A - Progress Energy Dam Assessment Forms
a  Sutten 19831971 Ash Pond
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APPENDIX A - Pragress Energy Dam Assessment Eorns
» Sution 1984 Ash Pond
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of "i"i'-"\T.G};, _ Michael F. Easley

5N 4] woor Govarmor
£ % ﬁ%ﬁ Wiliam G. Ross, Jr., Secretary
= pr ENR Morth Carolnz Departmiesil of Environment and Natural Resources
= - Alan W. imek, P.E., Director
o Divizion of Water Quality
[ = e s - )
m ECEIVE )
HLY [ ,‘;; t
2 D
Diccember 14 2006 ”ﬂill DEC 18 2006 iﬂlijf
Mr. Hacry Sidess, Plaot Manager iy JIEg
Carchna Power and Light d/b/a/ Progress Energy Carolinas, Inc. _!
Sutton Steam Plant

801 Sutton Stearmn Plant Road

Wilmington, North Carolinz 28401 . :
subject  Issvance of NPDES Permir
Permit NCHID 1422
LV. Sunton Electrc Plant
New Hanover County
Dear Mr. Stdems:

Division personnel have reviewed and approved your spphication for renewal of the subject perrnit.
Accordingly, we are forwatding the attached NPDES discharpe permit. This permt g issued pursuant ta
the requirements of North Carclina General Statute 143-215.1 and the Memorandum of Agreement
hetween Notth Carohna and the U.S. Environmental Protection Agency dated May 9, 1994 (or as
subsequently amended).

This final permit includes the following major changes from the draft pernit sent te you on
Qctaber 11, 2006. :

* Moritoring for TN and TP has been inureased to Monthly for Qutfall 001 ia response to EPA
comment and to be consistent with the new Cape Fear Permitting Strategy. The Division cannot
grant your request to reduce monitoring o Quartery. This segroent of the Cape Fear Riveris
irhpaired and addirional moniwonng is necessary to support wates yuairty modeling efforts within the
Cape Fear River Basin.

» Monthly monitering for DO has been added in response to LEPA% comment and to evaluate the
impact of the faciliy’s discharge on the receiving strearn. The Division cannot grant your request to
remaove tis monitorag from the permit This segment of Cape Fear River is impaired due o low
L0 concentratons and the Division has to evzhuare the inpact of individual dischargers. In
addidon, the DO analysis is very simptie, quick, and nexpensive. '

*  Seleniumn Monitorng for Ourfall (004 hias been reduced o (jmarterly in 185ponse K JOUT request and
0 be consistent warh the requirements for Outfzll 302,

* The following texe was added to Section A. (12) to reflect new requirermens of the Environmersal
Sriences Sectiun: “Fish fissne monitosng will ealy be completed if the ash pond dischazges to the
over for 120 days in 2 calendar year”, The Division will also allow you to submit Gsh mon‘toring
data ¢ month after the calendar year m whick the satnples aze taken.

v Groundwater monitodng wells 17,18, 20d 19 were added to the Bst of moumtorag wells in resporsc
T ¥our :e.qu-est.

. C. Divisicr of Watsr Quakty F NPDES Jni Bhanz: (812 435043
1917 Mail Sarvoe Cemer, Rale'zh, ML 275884817 T {19 FIL0T0
- Ilernal hdcenrsEes s us ==NR Customer Sarvice Center 1 S0 G2L7740
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A

(1) EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS (001)

During the period beginning on the efiective date of the permit and lasting until expiration, the
Perittee is authonized to discharge from Outfall 001 [Cocling pond blowdown, recirculation
eooling water, noni-contact ecapnling water, and treated wastewater from ipternal cutfalls 02,
003, and 004). Such discharges shall be limited and monitored by the Permitee as specified below:

EFFLUENT . .- 7 [ LIMITS - i T, "7 T MONITORING,
i d Dl s e R R e
tWerkly#] L Daily7ie I T Meagurement A Samples

L ] Average | Maximumt T LAg Fie fiencyab I LTy Bt ,
Flow Dadly Estimate Effluent
Tem:perature 1.2 Daily Grah Effluent, 1J, I
Tota® Residual Chlorine 3 200 pg/L Weekly Grab Effluent
Time of Chlorine Addition ; 120 Daily Loga Efftuent
{rin/dav/unit} I '
Total Cupper HL (gL Quarterly Grab Effluent
Tetal Selenium 56 pg/L Weelkly Grab Effluent
Tetal Nitrogen &L (mg/L) Memthty Grab Effluent
(MO + MOy - TENY :

Total Phosghorus : WL img/Li | Monthly Grab Effluent
Dissolved Oxypen ! Manthly Grab Effuent
Acute Toxicioy & . ' Quarterly Grab - Efftuent
Total Arsenic™ 50 pg/L _ Weeldy Grab Effluent
pt T ezcHs9 Daily Grab Efflucnl
HL = Mo limit .
Notes: )

1. L Upstream, 3700 feet above vulfall. D Downstream, .23 miles below outlall. Iastream

menitoring ie provisionally waived in light af the permittee’s participation in the Lower Cape
Fear River Fasin Association. Ingtream monitoring shall be conducted as stated in this
permit should the permittee end its participation in the Association.

The receiving water's temperature shall not be increased by more than 3.3°C above ambient watar
temperature and in no case exceerd 32°C, axcept in the mixing 2one described as follows:

Extending from the castern shore to the eanterline of the river and extending not mers than 1.25
miles dewnstream nor mere than 2700 feet from the point of discharge. The cross-scctional area of
the mixing zone shall not exceed 9% of the total cross sectonal area of the river at the point of
dizcharge nor 2.5% at the mouth of Topmer's Cresle, U

Toral residual ehlorine may not be discharged from any single penermating unit for more than owo
twruts per day, unless the Permiciee can demonstrate to the Division of Water Qualdity that
discharge for more than two hours is required for nacroinvetebrate contrel. Simultanesus multi-
unit chlornaiwn 1= permicted,

Acute Toxdcity Monitering (Fathcad Minnow, 24 hour); Parz [, Candition: A. (3}

The limit becomes effoctive Januasy 1, 20308,

There shall be no discharge of floating solids or wstble fonm 11 other than trace amounts.

Permir KCOQ01422



A.(2) EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS (002)

During the peripd beginning en the effective date of the permit and lesting until expiration, the

Permittee 1s authorized o discharge to the Cooling Fond from Cutfall 002 (0ld Ash Pond — coal pile
runoff, low volume wastes, ash sluice water, chemical metal cleaning wastes [Outfall G03), and
stormwater runeff). Such discharges shall ke limited and monitored by the Penmiitee as specified
below: '

3 MONITORING REQUIREMENTS s8eg: i3 i

BiEGE iy e S R ﬁ%

_ s w7 Measurenent -4 Sampla; ~“Sample Location:

- L e e b Avidrage D) Maximgim |t Frequency S| L i Type il e i . SR ENE
Flow ' Weskly Pumyp Logs Effluent

or similar
Qil and Greage i5 me/L 20 mg/L Monthly Grab Effhuent
Total Suspended JO0mgf/L | 100 mg/l Monthly Grab Effluent
Solids

Tatal Arsemic | NL {ug/L) Cuarterly Grab Efffuent

Total Selenium ML {ug /T Quarterly Grah Efflucnt |
Ammoma-Nitrogen? Weelkly Grab "Effluent

1. Monitoring is only required when ash shuicing nccurs.

Sarmples taken In compliance with the munitering requirements specified above shall be taken prior to

mixing with othar waste atreams.

A. (3} EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS (003)

Iniring the period beginning on the affactive date of the pecmit and lasting until expiration, the
Permitize js authorized to discharge to the Old Ash Pord fram Quifall 003 (Chemical metal cleaning
wastes]. Such discharges shall be limited and monitored by the Parmittee as specified below*:

EFFLUENT . . °° ~|° .. . - LIMITS '

CHARACTERISTICS | =5 30% St

S an oY MONITORING REQUIREMENTS |15
o EELTEERN R ki s s

S Monthly 1" :Daily -|" Measirement :| Sample Type |’ ..t Sample™s :
- | Average | Maximum | ¢ Frequency s ) v id o V5 Location SR
TMlow : Weokly Pump Logs or Efluent
- _ gimalar -
Tozal Copper | 1mg/L 1 mg/L - 2 Month Grab Efllucnot
Total Iron I mg/L ! 1mg/L 2/ Month Grak Effluent
- |

* Effluent reguirements for Gutlall Q02 have bean suspended due to the changes in disuosal mnethod
for chemical metal cleaning westes. If he plant needs to discharge these wastes through Quifall GO3,
you shall notily the Division 1 week in advance of such discharge. Upon commencement of the
discharge, all the reguirements for this cutfall become active. Following the discha rge of metal ¢leaning
waste, affment reguirements '

Permic NODOQT423
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A. {4} EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS (0D4)

During the period beginning on the effective date of the permit 2nd lasting until expiration, the
Permittee s zuthornzed to discharge to the Cooling Pond and/or 1o Qutfall 001 from Duitfall 004 [(New
Ash Pond - ash slnice water, coal pille runoff, low volume wastes, chemical metal cleaning wastes--

{Cutfall D03), end stormwater runcff],

Permittes as specified below:

Such discharges shall be Lmited and mondlored by the

EFFLUENT ' ..%: 5§ e -0 MONITORIRG REQUIREMENTS [ebi,
c::-mmcrﬂms'ﬂgg ; i Lot S e
EAL L .,_‘_.r,;:.:: = ‘h!t':a':ii:’rement % Sam eu,:,a._j::r

T ) 4 Frequen RO
Flaw Effluent

ar similar

{3l and GGrease 15 mg /L 20 me/L Monthly Girab Efflzent
Total Euspended 30 mg/L 1 mg/L Monthly Grab Efflxent
Souds
Total Avsenic NL lug/L) Cuartarly Gratb Elllusnt
Tola! Sclenium NL [pz/L) Cruarterly Crray Effluent |
Ammmnedia-Nitrogen Weekly Grab Efflient

Samples taken in compliance with the monitoring requirements specified above shall be taken prier to
mixing with other waste streams,

A.{5) ACUTE TOXICITY MONITORING (QRTRLY)

The permittee shall conduet acute toxicily icsts on a quartenty basis using pratocols defined in the
North Carolina Precedure Document entitled “Pass/Fail Methodology For Determining Acute Toxicity
In A Single Rfluent Concentration” (Revised-July, 1892 or subsequent versions). The menitoring shall
be performed as a Fathead Minnow (Pimephales promelas) 24 hoor statie test. The effluent
concentration at which there may be at no time significant acute mortality is 90% {defined as
treatinent two in the proceduce document). Effuent samples for self-monitoring purposes must be
abfained during reprassntative effluent discharge below all waste treatment. The tesls will be
perfarmed dering the monthz of February, May, August spd November. :

All toxicity (esting results required s part of this permit condition will be entered on the Effluent

Discharge Monitoring Form (MR-1) for the month in which it was perlormeed, using the parameter code

TGEGC. Additionally, DWQ Form AT-2 |original) is to be sent to the following addruss: .
Attertion: Horth Carolina Division of Water Quality
Erivirenmental Scietices Seclion

1621 Mail Service Center

Raceigh, North Carclina 27G99-1621

- Compleéted Aquatic Toxicity Test Forms shall be filed with the Environmental Sciences Section no later
then 30 days after the end of the reporting period for which the report is made, :

Test data shall e complets and accurate and include &1 supporting chemical/ physical measuTements
perforgred n association with the toxicity Lusts, as well 25 all dose/respanse data. Tutal residual
chiorine of the elfluent toxicity sample must be measured and reported if chiorine is employed for
cdisinfection of the waste strearn.

Shwuld there be no discharge of flow from the faciiily during a month in which toxicity Monitoring is
requzed, the permittes wil, complere the nformation located at the top of the aquatic 1oxicity (AT) test
form indicating the faclily name, permit sumber, pipe pumber, caunty, and the month/year af *he
repert with the nelzton of “Ne Flow® in the comment area of the form. The report shall be submitrad to
lhe Environmental Sciences Section at the address cited above.

Permit NCO001422



ASH POND DIKE STABILITY ANALYSIS
PROGRESS ENERGY - SUTTON PLANT
NEW HANOVER COUNTY, NORTH CAROLINA

Sutton 1971/1983 Ash Pond (State ID No. NEWHA-004)
Sutton 1984 Ash Pond (State ID No. NEWHA-005)
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JMACTEC

engineering and constructing o betar tomorrow
March &, 2011

Mr. Roh Miller

Progress Energy

7001 Pingerest Road

Raleigh., North Carolina 27613

SUBJECT: REPODRT OF ASH POND DIKE STABILITY ANALYSIS
PROGRESS ENERGY - SUTTON PLANT
SUTTON 1971/1983 ASH POND {(STATE I} NO. NEWELA-004)
SUTTON 1984 ASH POND (STATE ID NO. NEWHA-HS)
MACTEC PROJECT NO). 6468-10-0151

Dear M1, Miller:

MACTED Engineering and Consulting, Ine, {MACTEC) is pleased to submit the atlached report of
our Ash Pond dike stability analysis for Pragress Energy's Sutton Plant located ncar Wilmington,
Morth Caralina. The work was authonzed by Progress Energy under Work Authorization No,
2720220, effectve December &, 201000

The results of stability analysis indicate that the dikes meet the appropriate standards Tor Cactor of

safety. Based on the results, we have not identified the need for remedial work for the dikes.
However, routine inspections should continue on the Mrequency outlined in the plant procedure.

MACTEC is pleased 1o have performed this work for Progress Energy. Please contagt Scolt Auger
(19-831-8033) or Shane Tohnson (219-RI1-B017) 0 you have gueshions.

Sincerely,

MACTEC ENGINEERING AND COMSULTING, Inc.

Registered, North Cavolina 037422
R5Arsa

Enclosures

tAMCTEC Engineering and Consulting, Ine.
SEN Alanns Ao, Rc:|-;~|g|', SIS0 e Phanes 212 S DA w Tas
Lizznze Munbor 2 Lagreong P 0050 ML Gaglogy 05240 . Macled com

[IESTLT IERCLY [ RIS T A [ R
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Ash Puned Tk Stability Savalysis

L. INTRODUCTION

MACTEC Enginecring and Consulling, Inc, {(MACTEC) was retained hy Progress Energy to provide an
assessment of structural stabilivy for the Ash Pond dikes locuated at the L. W, Sutton Sieam Electric Plam
(Surton Plam) in New Hanover County, Norbh Carling, The location of the plant and assceciaterd pond
argis s shown on Figure 10 The scope of services covered by this repon is consistent with Progress
Energy Work Authorization No. 2720.2200 elfective Ocecember 8, 2000,

There are two ush ponds at the Sutton Plant - the 197171983 Ash Pond and the 1984 Ash Pond. Previous
results of stablity analyses for the 1984 Ash Pond dike were located in plant file reeonds,  For this
evalwation, these previous repods  were revicwed  and  supplemented  wath addibonul  anulyses
incorporating updated witer level information. Mo reeords of aabiluy analyses for the 197171983 Ash
Pond dikes were availuble,  Therefore, field and labotatory invesnzations were performed on the
197 14953 Ash Pond dikes and stability analyses were conducted.

This report presents the mosolts of MACTEC s Held investizations, luburatory testing. stability wnalyses,
ang engineering review 1ot the Ash Pond dikes,

Z.0 SUMMARY OF RESILTS

This report prosents results ol o geotechnical stody of the stability of existing dikes a0 the Suuon Plant
Ash Ponds,  The study included review of past dam inspection eeparts and existing geotechnical
informidion.  Additional geolechnical borings and  laboratory testine sere also porformed for the
TV1985 Ash Pond. Topographie infurnudion way obtained from available aerial topographic mapping
prepared a3 purt of other recent plant swidies.

Slopu stability analyses were performed for cross seetions considered representnive of the existing dike
cunditions. Resulus of the stability analyses indicate that the {acters of safety for slope stability of the Ash
Pond dikes are acceptable.

Seepage condilions weie reviewed. Neither past darm imspectiuns nor sbservanions from the prosent siudy
indicate seepage 15 emerging on the exterior slopes of the dikes. Water level readings inpierometers and
temporary water level observation casings do nol indicale preseice of water cacng Lhe slope o toe ol e
dikas,

O the basts of the current study and past intormation, MACTEC contcludes the Sutton Plant Ash Pond

dikes are in satisfaciory condition and that no structural repaits ate necessary. Inspection for changes n
comditions combaned with maintenance of vegetation should conrinue.

g 1t 17
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Ash Pod Thke Stabiliy Analysis

A0 DLSCRIPTION
il SUTTON PLANT

The Sutton Plam includes three operaiing coal fieed steam clectric geoerating units identified as Sutton
Unis 1,2, & 3. Coul combustion by-products feom aperation of the plant aee disposed ol in two active
ash pond areas located north of the plant as shown in Figure 20 The dsh pond areas are identified as the
197171983 Ash Pond (Stae Dam D Mo, NEWHA-004) and the 1984 Axh Pond (STATE I Mo
NEWLLA-GDAY, The coal combustion by-products primarily consist of fly ash and bottom ash material,
The ash material s conveyed to the ush pond areas by slaicting methods,

3.2 REGULATORY JURISDICTION

Effcctive Janwary 1. 2010, repulatory oversight was iransferred from the North Caroling Utilities
Commission {NCUC) to the Norch Corling Depanment of Environment and Satural Resowrces, Division
e Ll Queality, Land Quality Scotion, Dam Safety Program (NCDENEK Dam Safeeyd. The dikes coversd
by this report are included i the BCDENE Dom Satety inventory liding wish desceipions as Follows:

State Hazand Polential

Seate 1 Mo, State Dam Yame [escription
W IOWHA - Surtan 1971 Avh Pond® Liww
NEWHMA-ODS Sutton 1984 Axh Pand Livw

*1t should be noted that the 1971 Ash Pond i also referoed oo this neport as the 1971983 Ash Pond.
33 SUTTON 197171983 ASH POND (STATE ID NO, NEWHA-004)

The curvemt confguralion of the T8I Ash Pond dikes was constructed by eaising the orggaoal 1971
Ash Pond dike, Design and construction of the 1971 Ash Pond dike was provided by Brown and Root.
The 1983 modificatons were designed by CP& L {now Propress Energyd and construeted by Dickerson
Inc. under the administration of CP&L.  Luw Engineering provided figld density t2sting during
construction of the 1983 dike.  The penera] design informution for the 1971 dike is included in the
attuched Appendia B, Eshibie 3. Appendix F, Exhibits 4 through 8 provide design details for the 1983
dike medificanons. The present dikes have g erest elevadion varying from Elevation 28 foer MSL 1o 34
feet MSL. The higher clevation 15 ar the comimon dike with the 1984 Ash Pond. The erest widih is 12
feet and side slopes ave 3(ED: YY) Including the commaon dike, the dike leoah s aboue 3800 feer. This
ash pond area was tuken oot of service I 1985, but then returned to service m 2000

In 2005, an interior ash storage area wis constucted by placement of o cont@mment beem withn the pond
ared, Dasipn and vconstruction was performed by Trans Ash. The cootainment berm has an ootled
simicture which directs flow @ the ares near the discharge strucwure on the west side of the ash pond arca.
The interior stonge area is not considered e be jurisdictional under ¥CDENR Dam Safety regalations.

The 19711983 Ash Poud dischurge strocture, Jocwed in the northwest corner of the pond. consists of a

48-1nch diameter vertical coperele viser connected 1o a 12-inch dismeter concrele outlet pipe. The cxin
point of the outlet pipe s submerzed by the adjucent Cooling Liake,

Fape 250 17
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Ashe Pund Diike Stahiality Soalysis

The design Tesmures for the current confrguration af the 197 11983 Ash Pond dike ure sumnurized s
foalborws:

a  Length: ERLUBRTR
s Maximum Structural Height: 24 et
a  Surface Area (acres) 445
a  Siorage capacily (acre-feet): 1200 {estimiated based on averape depth of 24 feet)
& Size Classification: Sonnll*
o Hazard Classification: Lo
o Repulatory Design Storm 30 wour**
L3 Slope: LRIV TR
}S Slope: R IR
o Crest Width: L2 feel
»  Crest Elevation: 28 feel
»  Dresign maximuem cperating level: Elovation 26 foet®+*
s Cwtent Operating Level: Elevation 248 feet (from 2010 fnspection Report)
o Instrommentation: 3 plezameters {stalled 200

* lassifications based on NCDENR Dam Safety regulations and inventary description.
#* Rainlatl for 30-year starm event is & inches,
*E2The maxioum woter level is now set at the current operating level of Flevation 24.8,

34 SUTTON 1984 ASH POND (STATE IR NO. NEWIIA-065)

The (934 Ash Pond dike was constricted of sand (i) warh i one foot thick cluy liner for the interior slope
and bottom of the ash pond area. The clay liner was covered with o 2-foot protective Liver of sand fill on
the slopes. The top of the liner an the miceaor slope s of Flevation 32 feel (where Elevation noted), and
the top af the bottan liner is set at Elevation 14.0. The dike erest width % 12 feet and slopes (inferior and
enteriory are MH) (V) The design crest for the dikes i at Bevation 340, and the length including the
comimon dike with the 1283 Ash Pond is about 10,000 feet, The maximum developed dike height 15
eslimated to be about 24 feet above the onginal minimum geade at Blevation 100 (Elevation 340 -
Elevation [0 = 24 Tt

The 1934 Ash Pond discharge structure consists of i 48-inch diameter venical concrete riser connecited o
a 3 foot diameter concrete outler pape, locided inthe aorthwest corner of the pond. The outlet pipe is
connected o a concele outlet straetore provided for diversion of discharpe flow to the Cape Fear River.
The ourlet stnecture is equipped with o gate valve for ow control. Flow can be diverted to the Caps Fear
River or allowed to discharge directly Lsto the Cooling Pond we the autls strociure,

Al the time of the 2010 inspection, the riser crest was reported o be at Blevidion 3000 feet, I owas ulso
reporid by Progress Energy that the water level was raised to the current elevation on June 235, 2009
(e FElevarion 2800,

The MACTEC report dided Apeil 200 2000, indicates that seepage docs not represent a1 concemn For dike
stallity,

[n 2006, Progress Energy constructed an interior ash slorage arex (also referred o as the interior

containment arcal in the south end of the 1984 Ash Pond. The storage cupucity addition wis designed by
Withers & Ravene] and constructed by Trans Ash, The design crestis af Elevation 42,0, und the design

Page 3 uf 17



b ACTED Enginecaing and Consalling. e Mok 8, 20010
RLALTTED Projuest M, Eubf - | (BB 74 Final HL'|H'FI'|
Progress Bngggy - Suom Pl
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normal water level 1s at Elevation 400, The maximum dike height above the ariginal ash [evel 15 about
14 Tect, and the crest wadth is 25 teet, The interior slope 15 20H: TV ) and the extenor shope s 40H) 10 ),
Where the interior containment arca dikes are adjacent to the 1984 Ash Pond dikes, the toe of the slope s
sel hack eipht feet and graded to drain towaed the north, A stabality beem is provided on the noth side
where Lthe dike is adjacent to the iropounded water within the 1984 Ash Pond, The interior contiinient
arca Ls nob constdered to be junsdictional under NCDENE Dam Safety repulations.

The design leatures for the currenl configurnition of the 1984 Ash Pood dike are samumarcized as follows:

= length: 1000 feet

s Maximum Structural Height: 32 fecs

o Sorface Arca facres) B2

»  Swonige capeiy acns-feet): 1,364

v Sive {lussification: Mediwm*

v  Hueard Clussileatine T

»  Ruegulatory Desigo Storm HERY ey

w5 Shoape: FOHEIYY

» DS Slope: FIHETV)

s Crest Widle 12 Feal

s Crest Elevation: A4 Fea

s Design maxioum operating level: Blovatumt 32 feet

s Current Operating Level Flevatwm 30 feet (from 20108 Tnspection Beport)
& Instromentalion 18 piczometers (installed in 2008

o lassilications hased on NMCDERE Dam Safety resubations ancd inventory deseription.
g A |
2 [O0-year storm is 10 inches over 12 hours, S0-year stotm is 9 inches,

4.0 FIELD INVESTIGATIONS

4.1 197171983 ARSI IPOND

The field investigation program sis performed from December 14, 2010 throweh Febroary 11, 200 L
The scope of field investiguions incloded:

e Advancing theee sml west borings wilh standard penctration sampling from the crest of the existing
dikes. A temporary water leve] observaton cusing was mstalled within the dike portion of the
borehule 1o allow checks of waler levels over time, The lower porion of the borchole was sealed
with bentonite pellets prior to mstulling the ohservition casing.

= Performing six shallow-depth huand auger borings along the dike toe and on the dike slopes 1o chack
for shallow wauter or soft soils,

o Ipsutlling lemporary water level observation casings m hand auger horeheles w allow for checks of
water levels over time,

o Dotermining slope geametry by collecting clevations with a level and grade rod at selecied poinis,
The crest of The dike was used as o temporary benchimark with the elevatome wken from an agrial
topographic survey perlormed in 20006,
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The horing locations were identified in the ficld by MACTEC personnel utilizing a Trimthle GPE unit.
The soil borings were performed by o CME-55LC drill rig mounted on a track carrier.  Mud-rotary
drilling prewedures were used.  Standurd penewration testing (SPT} was performed at 2.5 to 5-fool
intervals by deiving a 1-3/8 inch I splin-spoon sampler in zgeneral accordunce wilh ASTM [0 1586, The
split-spoon sarmpler is driven into the sl a distanee of 18 inches by an wnomitic hanoner weighing 140-
pounds Tronm & free fall hesght of 30 ioches. The nomber of blews regquoired to drive coch f-inches of the
sampler were noted, and the nombee of blows from the fas two ioceements are added 1o obtain the
Stanelord Penetration Besistance (N-Yalue).

Samples were taken from the split-spoon samplee, descoabed and identified based on visual-manual
procedures. A representative portion of edach sample was sealed in a glass jar with 2 modstare tghe Lid,
labeled wnd returned to MACTEC s laborwtory for further visual-manuul identification andfor labormory
lcsting,

Hand auger borings were advanced @ locations shown on Figere 2 o supplement the machine-drilled
borings. The hand auger borings were advanced to depths of upprosimately three 1o en feet below the
grownd surfuce and woere stopped just beneath the depth groundwater was caconnmtersd. To allow checks
for water levels over time alemg the shope und ot the loe of the slope, T-inch dameter PYC pipes with
slotted sections were Installed m the band suger hoccholes. The PYC pipes waere set in the apen hole, a
sand pack placed o within 1 feat of the grovnd swrface and o beotonite seal was wsed o Ol the remoioder
ol the borehole, Afier a period of stabilized water levels were measueed, the well casings were removed
ind the boreholes were scaled with hentonite,

A Field geologist observed the drilling operations, logged the recoverad seil samples, recorded SPT blow
counts and measoned proundwater levels if encoumered, Bach of the soil sainples was described in
geoenl acconduncy with the Unificd Sail Clussification Sysiom (LSS Deatled descniptions of the soil
simples recovered fron the borings are presented on the boring logs in Appendix A, The stratificaion
lines indicated on the borang logs represent the approximate boundurics between soil types; in-sitw, the
transitions may be gradual. Variations m sodl conditioas Betvecen bonngs cun also occur,

To allow checks For water lovels over time, L-mch diameter PV pipes walth sloed sections were
installed within the dike portion of the borchole. The lewer pornon of the borehole was <caled wilh
bertonite pellets prior to installing the temporary casing. The PYOC pipes wers setin the open fele, w sind
pack placed o within 2 feor of the ground surface and a bentonite seal was used to fill the remainder of
the boarehole. Steel prolective covers were installed flush with the dike crest.

4.2 1984 ASH POND

No peotechmical borings have been performed on the 1953 Ash Pond dikes, However, in February 20009,
MACTEC matalicd 18 warer level obhservidion casings {pigzometers) in the dike crest and cxterior slopes.
Additionally, MACTEC advanced six continuous sawpling probes o the dike crest piezometer locations
1o chack the mawrals tvpes used w eonstrugt the dikes. The probes were advanced trom the crest of the
dike using a GeoProbe direct push method. The GeoProbe hus s hallow interior liner with g clear plastic
sleeve, Continvows sumples of =oil were collected it five Toot mererments. The prohes were pushed to
approximutely 30 feat below the crest of dike. Based on the onginal design drcaings, these depths would
resul in the probes entering the dike foundation soils. The soil samples were visually classiled in the
ficld wsing the USCS and representitive portions of sail were collected at two-foot imtervals from the
lowees and placed 1 a scaled bag for possible esting.
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A hand anger was used (o advance shallow horings near the loe of the dike slope at the soil probe
locidions. The soils were visually deseribed, and typical materials were placed in sealed bags for later
exinulion,

Twelve piezometors for wider level observations were installed along the dike crest near the peolse becations.
AL gach location, two piezometers were instilled,  One (PA-series) consisted of a4 5-foot length of
mechanically shtted well sorsen sen from 1000 15 feer below the dike crest surface and 10 feet of solid nser.
The second pezometer (PZA-senes) at cach breation was sel with s sereen at 20 (o 25 feet below the dike
crest. ALl prezometers included 3 sand pack arsund the sl scroer, o bentonite scal and  then
cementbentonite grout up 1o the ground surface. Fach presometer was completed wing a locking PYC cap
and a steel roadbos cemented @t the ground sucface. The locking romdboxes were placed flush with the dike
crest. Pipe protective posts were installed near the preronmeter.,

At Lhe e of the dike slopo. piezonweters were installed in the band duger boceholes, The wermanution depth
was approximately 4 leet below the existing ground surface at the toe of the dike. The piezometers
consisted of 2.5 feer of one-inch diameter PVC hand slotted well sereen and 2.5 feat of salid riser pipe.
Sand was placed oy approximaiely one-foot above the wp of the well screen and the hole was backfilled
with bentanite chips tothe prowed surface.

Appendix G includes piesometer data and boring reconds Bor referenee informabion Trom the MACTE
Report of Piczarneter Installaton and Obseevation, dated Apnl 20, 2010,

3.0 LABORATORY TESTING

a.l 197171983 ASH PONI)

S01l samples were re-examined in the laboratory by an expecienced engingerfgeslogis to confirm field
classifications and were revised where necessary. Soil sumples were grovped inlo magor <ira based on
visual-manual identification procedures. Laboratory testing was conducied on repeesentative sail samples
to uid in classification.  Laboratory tests perfortcd included muwn] moisture contents, particls size
amalysis and Afcrberg Limits,  All testing was done in general accordance with applicable ASTM
speciftcations, & sumpnary of laboratory test results s included in Appendis B.

5.2 1484 ASH I'OND

Mo laboralory tests were perfonmed lor this explorition,
f.l SUBSURFACE CONDITIONS

f.l 197171983 ASH POND

subsurface conditwons are illustrted on Figures 4 through 6 a legend for the symbols used is on Figure 3.
Based on borings performed for this exploration @ 6w 12-inch laver of gravel was encountered along the
crest of the dike. Beneath the gravet Luyer, the dike Gl motenials tvpically consist of layvers of very loose
ter very dense shghtly silty fine to mediom saod (SP, SP-SMY and silly Tine 1o metiom sand (5M), The
dike fill materials were encountered to depths ranging (rom approximately [5.5 w 15,3 feet beneath the
crest of the dike,  In the location of horing B-3, possible ash inatenials were encountered in the silty
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sunids (rom depths of approximatcly 8 to [5.5 feet beneath (he crest of the dike. Possible ash matenal
wilh sandy <ilt and <ilty sand textore was encountered in HAC3-T aithe gronnd surlace and extended 1o 2
depth of approxmately 5.5 fect helow the ground surface,  Approximatcly 1.5 feer of ash malerial {silt
lexiured was encountered in band auger hornng HA-3-2 performed at the toe of 1he slope.

N-values withie the dike fill range from 2 blows per oot (bpf) 1o 30 blows with 4 inches of peperration
with resalts further summarized as follows:

Boring B-1 - The averape N-value for the upper 13 Teel of the dike of the location ol bocing B-1 1
a4 bpt. The average M-value in the lower portion of the dike in the Tocation of boring T-1 s 28
hpf.

Boring B2 « The averiee N-value for the upper |1 lzer of the dike at the location of horing B-2 is
32 bpl. The average N-value in the lewer ponion of the dike in the location of boring B-2 is 7
bpf .

Boring B-3 - The wverage N-value for the upper 8 Teet of the dike atthe Tocation of boring B-3 is
63 bpl. The aveeage N-value w the lower portion ol the dike in the Jlocation of boring B-3 is 8
bipf.

N-values recorded o the vpper pottion of the dike are ndwative of fills thal have received o reasonable
amount of compaction. N-values recorded in the lewer portion of the dike at boring 131 are mdicative of
fills thot have received a reasomable aroount of compaction. MN-values recorded in the lower padion of the
dike localcd ot horings B-2 and B-3 are indicative of fills that have received murginal compaction.
Material propertics of the 1111 are discussed further in Section 7.

Beneath the dike Fll, possible ash deposies and Cowstal Plain soils were encoonered (o the weroinanioen
depth of the borings. Based on the borings, o layer ol possihle ash was encountered bencath che dike Till
from a depth of approximately 18 to 27 fect beneath the crest of the dike in horing B-2 and from a depth
of approximitely 15,5 10 22 fewt beneath the crest of the dike in boring B-3. The possible ash material has
aeonsisteney of very soft o medium stifi line sandy silt (ML, MHY N-valoes in the passible ash deposits
range from 1w 7 hpl.

The original ground as encountercd inthe borings consists of Coustal Plain sands, futher described as
slightly silty fine o mediom sund (5P and sily fine 1o coarse sand (503, Movilues within the Coastal
Flain sands range from L1 o 23 bpd indicating a medion dense relative density. The average Xovaloes in
the foundation wails are 5 hpt in the possible ash depesits and 17 bptin the Coastal Plain sands. Maerial
properties of these soils are dizeuwssed furher in Section 7.

h.2 1984 ASH POND

The dikes for the 1984 Ash Poned were eonstructed of compacted sandy soils pluced onoa sandy Toundation
accoriling to Progress Envrgy construction records,  Field compaction wsting was porfonmed by Luw
Engincering during construction, The inerior slopes of the dikes and the bottom of the pond were lined with
i clay layer designed Toe 12 inch thickoess, An approximate 24-inch thick sand laver was o be pluced on
tap of the clay Tor the slopes 1o reduce piential drying shrinkage effects and to protect the clay from
erasiun,  Past dike inspections have gencrally Found the dike slopes in good condition, Wave crosion,
particularly on the cast dike, has caused renwsval of the samd over the liner in severd areas, The eroded
areds have bean repaited v=ing clay soils,
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The clay Tiree 1s nended to redues water Mow from the pond o the sand dikes and satueal gronned, thus
creating & low water flow Tine (phecatic surface) withan the dike. The low phreatic senface 15 tmporant o
the stabilivy of the dike.

The soil samples collected From the probes and band auger borings were brown, gray and white sund with
estimated Unitied Soil Classilication of 3% (well praded sand). Based on calor changes and traces of small
ronts, an approximate boundary between Huwe dike 11l and the natural groond was estimated ol between 18 0
20 feet below the dike crest. Adl sis probes were termimaeed in the natucal seils a0 a depth of 30 feet below
the ¢rest of the dike,  Boring records are included in Appendix G (referenced as Auachment B,

The hanel auger horings advanced For the prezometers an the toe of the slope indicate soils similar to thase
obzerved in the probes, Sails near the botlom ol the hand auger borings were ollen very muist or wat,

7.0 1971/1983 ASH POND MATERIALS PROPERTIES

7.1 DIKE FILL

Bused oo previeus mformation, borrew material for the ash pond dikes was obtaimed by cxcavining
natural sails located v e viciaty of the ash poad area. The crength peopeetics Yor the dike hill
comsisting of relatively “clean™ sunds and siliy sands are based one M-values obtained Trome this
exploration. Correlations of M-values with friction angle were used 1o estimate o friction angle Tor the
sand portion of the dike fill, The 197 171983 Ash Pand dike has been in place for over 39 vears: there fore,
pore water pressures are stabilized, Thus, effective stiess (drained’ parameters were used o the analysis
1 assess the starie stability. The parumeters used in the analysis are summarized in Table 1.

o dikes containing cohcsionless soil ol the slope surface, the lowest Tactar of sulety determined by
artalysis s genenally ussociated with very shallow slip surfices coincident with the Tace of the slope,
However, very shallow slowsheng of the slope surace s considered to be ocssenoally o muondenance
concern and net & condition that will affeer the oversl] stabihiey of the dike. To address this condition, we
have assigned a noeminal value of effective cohesion (10 psPy for analysis {where naledd 1o avod low
Factors of safely associated with shallow <lip suefaces along the face ol the slope.

7.2 FOUNDATION SOILS

This layer tepically extends from the dike-natural soif interface to a dapth of 30 feet below the dike cres
und is comprised of 4 possible ash deposit in the location of barings B-2 and B-3 and relaiively “clean”
sined und salty saml. The SPT daty indicate vory <ol to medium stft consistencies wnd medium dense
relative densities for the foundation soils, As previously noted, the pore waler pressures are assurned Lo
be stabilized in the fonndaton soals. “Thus, eMizetive stress Clrained ) parameters were used in the analysis
to assess the stabie stability, The parametees osed ot the anadysis are sommarized in Table |,

Strength parameters for the toundation seals are Based on the Novaloes recorded during this explontion.

Correlations of N-values with friction angles were uwsed to estimate o fretion angle for the passible ash
deposits and the Constal Plain sand Toundation soils,
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TABLTE I 19711983 ASITPOND  SUMMARY OF MATERIAL PROPERTIES FOR ANALYSIS

Mot Saturited Eflective Eflechive

132 Peseription it Lini Cohesion  Friction
Weight  Weight Angle
# pol pef pif Dey
Section at B-1
| Dike Fill C5M SP-5M) 120 [25 Lo= i3
2 Taikee Hill: {507 125 § 30 Lo AR
3 Dike: Tl (5 120 125 ] 33
4 Foundutivn: (SP) 120 125 t 32
Seetion w B-2
1 ke Fill; (55D 120} 125 i} A3
2 Dake TAll: {5 125 130 0 Eh]
3 Lyike Fill: (ShI,5P-501) L15 120 0 30
il Possible Ash (51 (MH) L0 1635 0 25
5 Possible Ash (SiL; (WH) LE0 JLER] 0 )
0] Fonndalion: {5 [ 20 125 0 3l
Section at B-3
| Sedimented Ash 100 05 i 30
2 Dike Fill 123 | 30t { 38
3 Diike Fill: ((5M) 14} |25 0 3
4 Ditke Fill: (5M) 113 | 26} 0 24
5 Possible Ash (Silor (ML) 1K) [{}3 i 24
f Foundation: (5K 120 |25 [ ia

=& nomingd value of effective eohesion (10 ps) is assigned Tor anolysis o weaid Tow Tactors of saleuy
associated with shallow slip surfaces wlong the free of the slope,

R0 1984 ASH IPOND MATERIALS PROPERTIES

R.1 MMKE FIIIL

Based on the GeoProbe borimgs and information provided Appendic G, the dike comsists of a relatively
“rleun 1o silty sand. The steength properties Par the dike Ll are based on iypcal salwes assigned for
vompucted sandy soils and seil parometers assigned by CP&L i the origimal dike design. Becaose the
dike has been in place Tor over 25 vears, pore water pressuees are aastimed to be stabilized.  Thus,
effective stress (droined) paremeters were used in the analysis to assess the stutic stability.  Steenpth
parammeters for the clay hner were assigned based on expericnee, The parameters wsed in the anadlysis arc
sutoiarized in Table 2,
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In dikes containing c¢ohesionless soil at the slope surface, the lowest factor of safety determined by
analysis is generally associated with vary shallow slip surfaces coineident with the tface of the stope.
However, very shallow sleughing of the slope surfuce 1s considered to be essentially a miintenance
concern and oo o condition that will atlect the gverall stability of the dike, To address this condition, we
have assigned a nonunal value ab effeeive cohesion (10 ps) for analysis (where notedd 1o avoid low
Tuctors of safety associned with shallony sBip surlaces alony the Bace of the slope.

8.2 FOUNDATION SOILS

This Layer typacally cxtends from the dike-naural soil interface to o deprh of 30 feet below the dike cres
and iz comprised of a sandy material. Because the dike bus been i place for more than 23 years, pore
water pressutes are slabilized in the foundation somls. Thos, efMective stress {drained) pacamgters wen
used in the analysis to assess the state stabality. Streogth parameters Por lhe Foundation soils are hased on
typleal strength values assigned (o sandy soils.

TABLE Z: 1984 ASH PONTD - SUMMARY OF MATERIAL PROPERTIES FOR ANALY 515

Mot Satraed Cttective

o Effective

> Description Unil Uit cgbesion  Friction
Wueight  Weight Anple

# pel pef psf D

Seclion at B-1

i ke Fill (Sundy 120 125 14 35

2 Protective Sund Cover 120 125 0 32

3 Clay Laning 120 [25 [50 22

4 Foundalion, Sind 14} [25 O iz

*A neninal vidue of effective ¢ohesion §140 paf) is assigned for analysis 10 avoid low facters of safety
associated with shallow slip surtaces ulong the fece of the shepe. |

9.0 PHREATIC SURFACES

9.1 1971/1933 ASH FOND

The nonmul water level in the Ash Pond is comtrolied By the wp of the vertical riser which i currently set
at Elevation 24.8 fect. Woe understand that the plant inteocds 1o maintiin vhe commen Tevel as the maximunm
operating level for the 197 L4833 Ash Pond, The pond level used Tor analysis was based on the observed
waer level at the 1ime of field investization,

As shown in Table 5, water levels at the dike crest are 13 10 14 feet below the cres. Water levels at the
toe of Lhe dike range (rom approximately L4 to 5.4 feet below the ground suefuce. Only one of the three
casings instailed on the slope iself encountered water (at location B-2) at o depth of appeoximaely 7.2
feat below ground surface. The measured water levels in the installed casings are summarized in Table §
tplaved at end ol texl).
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For analysis purposes, o phreatic surfuce passing from the pond waer or suwrated ash level ot its
intecseetion with the dike interor slope, through the measured water kevel in the observation casings and
al the measured waler level m the hand augee borings perfonmed along, the <lope and ol the e was used
to represent the static conditions, Short-term vises o the pond level due o occarrence of the design storm
could affect the phreatic surface within the interior portion of the dike cross-section due o the sandy
composition of dike fill material. The avsooed phreatie lines Toe each geotechmical section are shown on
Figures 4 through 0,

A indicated under Section 121, the cxierior slope and toe of the 19711983 Axh Pond dike bave been
obgerved during repular inspections by plant personnc] and by MACTEC during the 3-yeur and annual
inspections since 1987, Segpage has not been noted as a concern in the repornts ot these inspections.

9.2 1984 ASH POND

The phreatic surface vsed a0 the slope stability analysis wis determined [rom the MACTEC Repornt of
Fiezomer Installation and Obscrvations, dated April 200 2000, Lxras from this repart that swas used for
deterounation ol phecatic water level is included in Appendix {3,

It should be noted that much of the pond arca s now Glled with ash mateal with no standing sqter
present. For analvsiz purposes, a pheeatic surface passing from the exposcd pond saer level o s
intersection with the dike interior slope, through the measured water level in the observatiom casings al
the crest of the dike to the cooling pond water level elevation was wsed W represent the slatic conditions.

Mo seepage was noted along the slopes or toe duning the time ol pierometer insallztion, nor have dam
inspections performed since 1987 noted the presence of seapage.

100 SEISMIC LOADS

The determination of the seismic Site Class for Ash Pond dikes is bused on the North Caroling Building
Coude, 2006 Edition, which incorporates the 2003 Inernational Building Code. The hasis of the Site Class
is the average shear wave velocity in the wp 100 et of the protile: however, the code alse prosents a
canservative cstimation procedure osing Novalues,  Using the Novilue methadology autlined in the
building code and only considering the moterials wathin the dike a0 Site Class 13 15 applicable before
considering liquefaction putential, To confivm the gite cluss o the absence of deeper subsoil milornution
al the dike location, MACTEC wsed past Releaction bMicroteeanor {Rebdih test duta obtained sachin 2 aniles
of the propect site, The test data showed an average shear wave velocity of approximately 1030 fifs which
carncspracds to o seismic Site Class D,

For an carthyuake analysts, sgismic design parumeters were obtained adhering to 2006 North Carolina
Building Code Amendments and he spectral acceleration waps developed by the Umiled  States
Geological Survey (US0GS) i 2002, Code provisions require that the higher of deterministic seismic
hazard analysis (DSTEAY and probabilistc s¢ismic hazard analysis {(PSHA)Y be used in the design. Due 1o
the progimity of the site w Charleston, South Cardling, a DSHA was perforimed using the Charleston
source zone und a moment magnitude of 7.3 Toc the carthguake. A PSHA was pedormed using
background and regional source zones, The PSHA wax performed for o maximam cansidered earthiuake
ground motion having 2 percent probability of excesdance within a 30-vear period. The Peak Ground
Accelerahion [POAY i ealeulaled in accordance with section 180227 of International Building Code
2006 and s included 0 Appendix Eoof this report, A POA of 00105g is applicable to steuctures in shis
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zome. Therefore, for a preudo-static representation of earthquake effects, a seismic coefticient of 0.108g
frounded to 0,11 tor analvsis) is used to seale the horizontal component of eatthquake foree relative to the
shdimyg mass. It s also assumed that earthquake force does not change the pre-eurthguake static pore
pressure inthe slope.

Liquefaction is a phenamensn that cun oveur during an carthouicke when loose sunds are preseat below
the groundwater tahle, MACTEC limited the liguefaction analysis o 30 feet below the wep of the dikes
due 1o limited boring depths. The ligueFaction potential was evilwaed osing o Sie Class I with o PGA
0.105g, The Novilues indicine that the dike material s very dense to medinm dense with some loose siley
sand layers. “The restls of analysis indicale that the Bguefaction s not passible withie the dike and upper
foundation malerial. The lowest Reetor of salety of |8 agaman liguelacticn i obtained i boring B-2 a0 o
depth of 135 Feet. The vesults of liquetaction analysis are included in Appendix E of the repait.

The previous discussion of liguefaction potential s primarily associated with dike and upper foundations
malerial for the 1971983 Ash Pond dikes, The dike and upper foundation material for the 1984 Ash
Pond dikes is believed 1o be at least comparable to or better than (or the T97]/1983 Ash Pond dikes,
Therefore, we believe that the factor of salety for liquefaction associated with the 1984 Ash Pond dikes
should be an least comparable w the 197114983 Ash Pond dikes,

11.0.  SLOPE STABILITY ANALYSIS
1.1 REGULATORY BEEQUIREMENTS

Undir the agreoment between the North Carpling Tlihioes Commission and Progress Encrgy, the
wuidehines of the United Siates Army Corps of Engincers (USACOER were applicable (o eviluations ol
the darm safety. BEffective JTonoary [ M0 stute realation of wtility company dams was transfereed o the
Morth Caroling Department of Environmenl and Natural Resources (NCDERR), Land Quality Section,
Dam Salety Program. For this study, the reguiretments fiom both agencies pertainmg to slope stability
Factirs of safety have haen considercd.

NCDENR
Bused on North Caroling Administrutive Code (NCAC) - Title 15A Depatment of Environment and
Natucid Resourees of Subchupler 2K - Dam Salery

»  Minimur factor of sufety for steady state conditions st current pool or design Tood clevidion s 1.5,

»  Minimum tactor of safety Gor rapid draw-dawn conditions trom eurrent pool elevaion is 1,25,

USACOE
Based on USACOE Engineering Manual (TR 11 10-2.1902"

s Minimum Factor of safety for maximun surcharge pool (design Mood)y 1 1.4

o inimum Fcter of safery for sessimie conditivns from current pool elevation is 140
11.2 197171983 ASH POND

Slope stability analysis performed for the extedior slopes of the 19711983 Ash Poned dikes consicdered
both skatic and seismic leading conditions, The analyses were conductad for the normal apecanme level of
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the pond. Rapid drawdawn conditions were nol evaluated Yecause in order fo buve a rpid druwdown
condition, a braiceh of the dam would be needed.

Examination of the geotechnical cross sections al the boring locations perormed for this explotalion
tndicates very similar embankment conligurations, sl characieristios and phreatic kevels, Three sections
veere selected Tor slope stability analyses - at boring B-1 {Figure 43, at borng B-2 (Figure 53, and w B-3
{Figure 61 These three scchions represent the hiphest dike 1311 areas and spots where groundwater is
ngarest the ground surface at the dike toe or where the phireatic surface 15wt a higher elevanon within the
uike.

The computer progrann PCSTABLSM with Windows based intecactive STEDwin software was wsed for
analysis. The kodified Bizhop's method was used in caleulating the factor of safely for circular arc
failure swtaces,  For each section. separate analyses were performed to consider two cases - circular arcs
constrained 1o be within the dike and cireular arcs penetrating inte the foundation,  The minionum factors
ot safety are provided in the Table 3 below.,  Andlyses were performed for exterior slopes,  Plots of
critical surlaces with factors of safety and the summary of input data are included in Appendix C.

TABLE 3 197171983 ASH PONI - FACTORS OF SAFETY AGAINST S1LOPE FALLURE

Deseription of Analysis Factor of Safety

Stalic Seis i
197 L1983 Ash Pond — Analysis Section B-1

Exterior Slope. Phreatic Surface developed from measured water level, | .61 1.1%

Failure surface extending inte the foundation.

Baterior Siope, Phreatic Surfuce develngaed from mewsnred water level.

Failure surface constrained 10 be within the dike. Result shown is [or

shallow depth surfiee near face of slope. A naminal vilue ot elfective L83 1.40
cohesion (10 psf) is ussigned for snalysis o avoid low factors of safety

associated with shallow sIip surfaces along the fuce of the slope,

197 171983 Ash Pond — Analysis Section B-2
Cxterior Slape, Phreatic Surface developed from measurgd winer level. [ 57 |03
Failure sutface extending into the Foundstion. h ’

Exterior Slape, Pheeatic Surface developed Tram measured winer bevel.

Failure sutface constrained to bBoe within the dike. Result shown is for LS 123
shallow depth surtace near Tace of slope.
Exterior Slope (Wedge Analysis), Phreatic Surface developed from | 46 1.0
mcasured wiaker level, Failuee surface extending into the foundation,

9711983 Ash Pond - Analysis Section B-3
Lxteriot Slope, Phreatic Surface developed Mrom measured water level, 45 | 56

Failure surface extending into the foundation.
Exterior Slope, Phreatic Surface developed feom mesured waler level.

Failure surface constrained to be within the dike. Hesull shown 15 Tor 2.51 |64
shallorw depth surtace near face of slope,

Fupe 13 of 17



SMACTLED Engoneering emd Consalling, [ne, Sarch 8, 2011
MACTEL Projocd M &46R- 100274 lFinal Kuport
Frogress Foergy - Suttan Flant

Aol Pond Dhike Srabilivy Anabysis

Two ol the batings along the west dike (B-2 and B-31 of the 197171983 Ash Pond encountered apparent
My ash below the sandy fill soils. The consisteney of the fly ush varied from very soft o medium shfi.
Mo records indlicate placement of fy ash as pant of the dike construction. bul aneedotal indications are tha
ish was once slutced out inseme of the areu now teccopied by the 19711983 Ash Pond {near the southern
section), Our stabtbity analyses ar boeing locanon B-2 included the ash as a separne layer with low
stremyth propertics, amd both cicewlar are and sliding wedee Tuilure inechanisims werne analyzed, The
lowest Tuetor of sefety result was Tor a shding woedge mode of failure with a value of 146, Considering
the sogcessiul history of perdonmance of the dike amd the expectation of closure w the near term,
MACTEC considees the Tactor of safeey acceptable. Tloweser, no vertical extension of the dike should be
periormed withour fuethee detadled analyses. Development of the elosure plans for the Ash Pond shoulid
include Murther evaluation of 1he stability of the west dike under the load of potential capping approaches.
Providing a stability beom along the toe would be one approach to improve the stability iF Tuture loads
were 1o be added an the crest of the dike or the imerior of the pond near the dike.

1.3 1984 ASH MOND

Slope stubility analysis performed for the extenor slopes of the 1984 Ash Pond dikes considered bath
stubic amed scismic loading conditions, The analvses were eonducted Foc the nnximun nonmal operiating
Lewel of the pond at Elevanon 32 Meet. Ropid dravedown wees nod cwaluated becase in ooder 1o have
capid drawclown conditian, o breach of the daro sonled e needed.

A represenative cross section of the westeen perimeter dike adjacent 1o the conling pond wis evaliated
tor this study. The design seometey of the dike was obioined feom the designe deawangs meluded
Appendix F. A slability analysis pedformed by Caroling Power & Light for the original dike design
indicates o fuctor of safety against slope stability of 1.583, For the CP&L analysis, a phreatic surface was
wssumed to be as indicated on Figure 8,

MACTEC instalicd piezameters in the ceest. slope and 1oe of (he dike w six lucations along the 1984 ash
pond dike (o measure water levels within the dike. The recarded water levels mesilted in a lower phreatic
surface than assumcd inthe original design. A wiaer level al Elevation 12 feer was assomed ar the erest
fur analysis. Analysis for s study meluded wsimg the sane dike geomatry and sml properties from the
oeigimal dike desigo, but wath the pheeatie suefuce deteenined Teomn the piecometers mstalled o the dike.
The MACTEC analysis shews a higher factor of safely for slope stability than deterrmined 16 the original
CP&L analysis becawse of the lower plreatic suckace. The stability analysis scetton as pecforousd by
MACTEC based on current plazaometer data 15 shown as Figure 7.

In addition, an analyvsis using the same slope geometry, soll prapertics and phreatic surtiace as the original
CP&L anulysis was pertormed for comparison purposes, The luctor of salely determined the compaiison
analysis was consistent wath the factor of satety determined by CP&L. The slope stubilily analysis
section originally porformed by CP&L s illostred in Figure &,

The computer progrem PCSTABL M with Windows based mteractive STEDwin software wins wewed for
analysis. The Muodhfied Bishop's method was osed inocalenlating vhe Factor of satety for ciccolar arc
failure surfaces.  For cuch section, separite analyses were performed to comsider tao cases - cireular ares
constrained to be within the dike and circular ares penciting into the foundaion. The minimem Faclors
of sufety are provided in the Tabde 4 below.  Analyses were performed for exdderior slopes. Plots of
erificl surfaces with facwors of safety and the summary of input dia are included in Appendix D.
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TABLE 4: 1984 ASH POND - FACTORS OF SAFETY AGAIMNST SLOPE FAILURE
Description of Analysis Factor of Sufty
Sl Seismic
[984 Ash Poud

Exterior Slope, Phroane Surface developed from mewsured water leve]. 7251 1 56
Fuilure surfuce extendims mto the Toundation.

Exterior Slope, Phreatic Surface developed from measured water level,

Failure surface constrained (o be within the dike, Result shown is for

shallow depth surface near face of slope, A nominal value of effective 251 L.68
cohosion (10 psf} s sssigned For analysis to avoid low facwors of salety

associated with shullow ship surfaces aong the Tace of the slope.

CP&L Original Slope Stabaliny Aoabysis (refereoce Flgorne 8) 1,583 NA

MACTED Slope Stability Analvsis with same pheeatic surface as

CP&L wnalysis for comparison, This analysis 2 included in Appendix | 57 A
[ as “Sutton Plant Ash Pond Stability 1984 Asb Pond Thke (Deep)
Fug 27

120 SFEEPAGE CONDITIONS

12,1 1971TA9E3ASH POND

The exterior slope ind toe of the 197 11983 Ash Pond dike have been observed during regulur inspections
by plant pecsonocl and by MACTEC duning the S-year and anoual inspections since 1987 Secpage has
it heen nebed i the reports of thaise inspections. Scepage was nob abserved alony the toe dunng the
ficld work conducted for the present evaluanon. Wider levels i hand augers at the foe senerally
encountered water al depths corresponding o the water level elevation of the adjacent Coaling Lake und
dischiarze canal.

12.2 1984 ANH POND

The exterior slopes of the 1984 Ash Pond dike have been abserved durmg cegulur inspections by pland
personnel and by MACTEC during the S-yeuar and annual inspections since 1987, Scepape bas noe been
noted s a coneern in the repoets of those inspections, Records of water leve] readings in piezometers is
discussed vnder Section 9.2 and reference datais included in Appendix G, The piezomeater readings do
not appear o indicaty seepige close to the existing dike slope or 102 surface,

Fuagme 15 00 17
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130 CONCLT/SIONS

The analysis results For the P97 IS8 and 1984 Ash Pond dikes indicate the Fuctors of satety For slop
stability ure acceptable. Observations made From receat Deld inspections bave not indicated signs of
slope oF foundarion distress thit would sugeest potential Failure concerns,

Inspections und ohservations of conditions on the slopes and the exterior toes of the dikes shoold be
continued. The planncd placement of additional riprap along the secondary scitlement pond dike will
assist in protecting thin seetion from surficial sol nwesement reloed to seepage. No st remedial
activities are recommended.
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Department of Army, OMice of the Cluel Engieeers, Wastington, 12020 1976

2 MACTEC Engincenng and Consulting, Inc. |, Five-Yewr [ndependent Comsultant Tnspeciion,  Asdy
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3. MACTEC Engincering wnd Cansulting, Inc., Report of Fiezemeter Installadon and Observations,
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150  CLOSING

MACTEC apprecinies the continued oppanunity (o provide engineering and consulting services 1o Progress
Energy. [F vou have any guestions or necd any additional informenion, please da not hesitne 1o contagt us,

Sincerely,

MACTEC Engineering and Consulling, Tn.

f hane lokason, P.G., PE. (Prepurer)
Proyeet Getechnical Engineer
Regastered, Morth Carolim 037422 Registered, North Carclina 8169
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TABLE 5: 197171983 ASH POND - WATER LEVEL SUMMARY
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FIGURES
FIGURE 1: 5ITE LOCATION MAP

FIGURE 2: BORING LOCATION MAFP

FIGURE 3; LEGEND FOR SECTIONS

FIGURE 4: 197171983 ASH POND - STABILITY ANALYSIS SECTION AT BORING B-1
FIGURE 5: 197171983 ASH POND - STABILITY ANALYSIS SECTION AT BORING B-2
FIGURE 6: 1971/1983 ASH PONIY - STABILITY ANALYSIS SECTION AT BORING B-3
FIGURE 7T - 1984 ASH POND - TYPICAL STABILITY ANALYSIS SECTION

FIGURE & — 1984 ASH PONI - CP&L ORIGINAL STABILITY ANALYSIS
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EXISTING 1871/1983
ASH POND AREA

COOLING
POND

@ BORING LOCATION
#  HAND-AUGER LOCATION

Jour

GRAPHIC SCALE - IN FEET

b T — e

160 0 300

|— — —— —————— — ——
MA CTE C BORING LOCATION PLAN
PROGRESS ENERGY
MACTEC ENGINEERING AND GONSULTING, INC. L.V. SUTTON STEAM ELECTRIC PLANT - ASH POND
3301 ATLANTIC AVENUE WILMINGTON, NORTH CAROLINA

DRAWN:

R.R.

DATE: MARCH 2011

ENGCHECK: T J 7T

SCALE:  AS SHOWN

APPROVAL: /' C5A—

JOB No.: 6468-10-0274

i REFERENCE: TORO FOR 1984 AZH POND WAS PREPARED BY MCKIM & CREED BASED ON AERIAL IMAGERY COLLECTED JULY 15, 2008. TOPO FOR 1971/1983 ASH POND OBTAINED FROM WITHERS & RAVENEL, SITE PLAN DATED 5/25/08,
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STATION (1)
NOTE:

1. SEE TABLE 5 FOR WATER LEVEL DATA,
2. STABILITY RUN OUTPUT SHEETS ARE IN APPENDIX C.
3. SEISMIC ANALYSIS CIRCLES ARE NOT SHOWN FOR CLARITY.

GRAPHIC SCALE - IN FEET

4 MACTEC
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1971/1983 ASH POND - STABILITY ANALYSIS SECTION AT BORING B-2
PROGRESS ENERGY
L.V. SUTTON STEAM ELECTRIC PLANT - ASH POND
WILMINGTON, NORTH CAROLINA

DRAWN: R.R.

4. FACTOR OF SAFETY FOR SEISMIC ANALYSIS IS 1.01.

DATE: MARCH 2011

ENGCHECK: T J 7T

SCALE: AS SHOWN

APPROVAL: /d 54—

JOB No.: G468-10-0274

| REFERENCE:
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1971/1983 ASH POND - STABILITY ANALYSIS SECTION AT BORING B-3
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DATE: MARCH 2011
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STATION (i)
NOTE:
1. SEE TABLE 5 FOR WATER LEVEL DATA,
2. STABILITY RUN OUTPUT SHEETS ARE IN APPENDIX C.
i , 3. SEISMIC ANALYSIS CIRCLES ARE NOT SHOWN FOR CLARITY.
o 15 4. FACTOR OF SAFETY FOR SEISMIC ANALYSIS IS 1.56.
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Carolina Power & Light Co.

Raleigh, NC  (s/n 5093)
SUTTON ASH POND GEOSLOPE ANALYSIS
100SURFACES HAVE BEEN GENERATED
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< MINIMUM FACTOR OF SAFETY = 1.583
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Hand Auger Log

Joh Name: Sutton Ash Pond Stability Date: 12/15/2010
Client: Progress Energy MACTEC Job No. 6468-10-8274
Boring No. HA-1-1 Boring Location; On slope at B-1
Depth Blow Counts Yisual Soil Description
(feet}
0-4 WA Tan Slightly Silty Fine to Coarse SAND (5P-
SM). hoist
4-10 MNa Gray Slightly Silty Fine 10 Coarsc SAND

{SP-SM), Moist

Bering dry at completion of hand auger,

Dry on 1216410, 1/7/11 and 241141}

Hand Auger Log

Job Name: Sutton Ash Pond Stabiliey Date: 12/15/10
Client: Progress Energy MACTEC Job No. 6468-10-0274
Boring Nu. HA-1-2 Boring Location: Near Toe of slope at B-]
Depth Blow Couwnls Yisval Sail Descriplion
(feet)
-3 MNA Tan Slightly Silty Fine to Medium SAND

(5P-5M), Moist 1o wel

Groundwaler at 4.0 feet at hand auger
completion,

Ceroundwater at 3.3 feeton 12415410
{evening}

Croundwater at 3.4 feet on 12/16/10

Groundwater at 3.9 feet on 17711

Oroundwater at 3.7 feet on 241141

Prepared by: d Reviewed by: /{ SA—

AMACTEC




Hand Auger Log

Job Name: Sution Ash Ponge Stabality Date: $2/15/2010
Client: Progress Energy MACTEC Job No. 6468-10-0274
Boring No. HA-2-1 Bering Location: On stape at B-2
Depth Blow Counts Visual Soil Description
feet)
-4 M Tan Slightly Silty Fing to Coarse SAND
{5P), dry Lo tmnist
4-5 NA Tan to Brown Slightly Silty Fioe 1o Coarse
SAND (SPY. moist
59 MA Gray Silly Fine to Medium SAND (SM),

moist (o we
Boring dry ai completion of hand auger,

Groundwater 2t 7.3 feet on 12715710
fevening

Groondwater at 7.2 feet on 12/16/10
Groundwater at 7.7 fect on 17A]

Groundwater at 7.3 feet on 21171

Hand Auger Lop

Jub Name; Sulton Ash Fond Stability Date: 12/15/2010
Client: Progress Energy MACTEC Job No. 6468-10-0274
Boring No. HA-2-2 Boring Location: Necar Tae of Slope at B-2

Depth Blow Counts Visual Soil Description

{feet)

i-1.5 NA Brown-tan to Gray Silty Fine to Coarse

SAND (SP-5M). moist to wet
l.5-3 MNA Gray Siley Fine SAND (5M), with trace

arganic matter, wat

Crrotndwater at 1.5 fieet ot hand inger
completion,

Groondwater at 1.5 feet on 12/15/10
revening)

Crroondwaler at 1.4 feet an 12/16710
Ciroundwater at 1.8 (e on 1711
Croundwaler at 1.4 feet on 2/1 1111

Prepared by; 3 47T Reviewed by. / 5 -

AMACTEC




Hand Auger Log

Joh Name: Sutton Ash Pond Stability Date: 12/15/2010
Client: Progress Energy MACTEC Job No. 6468-10-0274
Boring No, HA-3-1 Boring Location: On Slope Near B-3
Depth Btow Counts Visual Soil Description
ifecet)
0-2 NA Possible Ash: Gray Silty Fine SAND, (SM3,
moist
255 MA Possible Ash: Gray fine Sancdy SILT (ML),
maist
5.5-8 NA {Gray and Tan Slightly Silty Fine to Coarsc
SAND (3P-5M7, moist
2-10 MA Giray Silty Fine Sand (SM), with Sili Seams,
wet

Boring dry at completion of hand auger.

Dry o 127164103, 1)7/11 and 2f1 1411

Hand Auger Log

Jeb Name: Sutton Ash Pone Stability Date: 12/15/2010
Client: Progress Energy MACTEC Job No. 6468-10-0274
Boring No. HA-3-2 Boring Location: Near Toe of slope at AB-3
Depth Blow Counts Yisual Soil Description
ffeet}
0-1.5 NA Pessible Ash: Gray Fine Sandy SILT (ML),
moist
1.5-5.5 NA Gray Silty Fine to Medium Sand (SM), moist
383 NA Gray Finc Sandy SILT {ML), wet

Groundwater at 5.5 feet at hand auger
completion

Crroundwater at 4.9 feat on 12415710
{evenipzt
Oroundwater at 4.8 feel on [2F16610

Groundweater at 5.4 feet on 1771
Groundwater at 4.8 feet on 2/1 1711

Prepared by: WNisi Reviewed by: ﬂ-‘f A

- 4MACTEC




MACTES Enginecring and Consuling, [ne, harch %, 2011 |
MACTES Progeet M, 48- [1-02T4 Einal Repont
Propgress Enerey — Sultem Plamt

Atk Fond Pake Stabilicy Analysis

AFPENDIX B 19711983 ASH POND - LABORATORY TEST RESULTS
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Frogress Encrgy

Project: Sutton Plam Ash Pond Like Stability
Project Number: G468 100274

Location: Borng B-|

Depth: 11.0 Sample Number: 53-3
Material Dascription: Tan slightly Silly fine 10 medium SANLY (visual)

Date: 12/22/10

USCS Class.: 5P

Testing Remarks: D - Mot Detennined
Testad oy: C5

Matural Maisture: 17.1

Checked by 1AM

Siave Test Data

Post 200 Wash Test Welghts (grams): Dry Sample and Tare = 375,12
Tare Wi, = 0.0
Mirus #200 from wash = 0,04

22312011

By Cumulative Cumulallva
Samphe Parn Sieve Weight
and Tare Tare Tare Waight Dpening Retained Percant
[grams} {grams) igrams} Gizg {grarme) Firer
57512 (.41 000 #4] GO0 101630
#10 038 Ge4
#20 15,09 Q6.7
#4.0 207 .40 LR
0 E54 90 209
#100 33300 T.3
H140) 54400 £4d
HIOG 54050 4.3
Cobbles Gn.wal _ Sand _ ; Firtas
Loarse Fire Total Coarse Medium Fine Tatal Sill Clay Total
o 0. AL AT LA R 9.4 Q5.5 4.5
D1p Dy Dzg Bap Dso Dsn Dap Crgs Dqp Dag
QL1EaT 02214 02461 02853 03608 kg 054004 G907 a6 0.7900
Fingse
__Maedulﬁ: Cy Ce
1.75% 2.1% 1.08

MACTEG Engineering and Consulting, Inc,




LIJUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05

Gy

ad

40

30

MLASTICITY INDEX

2i

14

0] 24 an 40

MATERIAL DESCRIFTION
. Tar sightly Sily fing to mediun SAND {visual)

Project Mo. 4462100274 Client:  Progress Encray
Project: Sulton Plart Ash Pond Thike Slabilay

® Source of Sample: Yoring B-] Depth: 11.0

a0 g0
LICLIC LIKIT
LL FL

MACTEC Engineering and Consulting, Inc.

Raleioh. Morth Carolina

Tested By: TS

Checked By: A

o

Pi

Sample Number; 35-5

GosHa0
639

Remarks:

Y200
4.5

e

S0

USCS
SP



LIQUID AND PLASTIC LIMIT TEST DATA

Clignt: Progress BEneryy

Project: Sutton Planl Ash Pond Dike Stability

Prajecl Humber: 64458100274

Leation: Boring B-1

Cepth: 11.0 Sample Mumber: 55-5
Materlal Description: Tan shizbtdy Silty fine o mediom SAND (visuul}

She#dl: 53,0 %200 4.5 UsCcs: sr

Tested by, OS5 Checked by: 1AM

¢l
1

Maisure

Eblymes

MACTEC Engineering and Caonsulting, inc.

212312011

AASHTO: XD

Liquid Limit=

Flastic Limit=

Plasticity Index=
Natural Malsture=  17.1
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Propross Boerey

Froject: Sutton Plant Ash Pond Like Stability
Project Number: 5468100274

Location: Bonng B-1

Depth: 23.5

Sample Humber: 55. (0

Material Description: Tan slighthy Silty fing 1o medion 54N (visoal)

Date: 1222710

USCE {lass.: 5P

Tasting Remarks: KD = Mot Determined
Tested by: C5

Matural Moesture: |40

Checked by (&M

Dry Cumulalive Cumulativa
Sarmple Farn Sheve Weight
and Tare Tara Tare Weight Qpening FRelained Fercant
{grams} {grams) {grams) Size {grams) Finar
2050 (.00 (.00 L (200 1000
#]14 §1.06 [RERE
K0} WL T 7
E2 11 2381 Jn
it 452,10 13.2
#1060 31000 EN
#1400 514,80 22
200 Sl6.8d 1.3
Cohhles Gravel . Sand Finas
Coarss Fina Total Coarsa Bl e Flne Total Slh Clay
0.0 na ad .G 0.0 434 4.2 052
D1g B8 D2g Dag Csp Csn Dgs5 Dag
L FRE LTS N2e2l D287 Q3178 0.53%997 14528 0.5920 DNgils 0,735]
e Su Ce
164 LB 000

MACTEC Engineering and Cansulting, Inc,

2123201

Total
1.5

Dag
{15820



LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)

&)
=]
40
=
L
]
=
=
o a0
=
e
I
=l
T
20
10
0
0 10 20 3 40 an B0 i iy a0 100 11
LISU D LT
MATERIAL DESCRIPTION LL PL Pl FasiEA0 Ye<#200 UsCs
- Tan slipghtly Silty fine to medivn SAMD {visual) 56.6 15 P
Project Mo, 8465100374 Clignt:  Frogress Enerpy Remarks:
Projact: Sultoe Plam Ash 'end Tike Stzbility
¥ Source of Sample: Baring 14-1 Dapth: 215 Sampla Humber: 335-110

MACTEC Engineering and Consulting, Ing.

Raleioh. North Carolina Fiaure

Tested By: 58 Checked By: 1AM



LIQUID AND PLASTIC LIMIT TEST DATA

Client. Fropress Energy

Frojact: Suton Flanl Ash Pond Like Sability

Projeclt Number: 4468100274

Logation: Boring B-]

Depth; 23,5 Sample Numbar: 55-14
Material Description: Tao shizhtly Silry fine 1w medivm SAKLY (vwsual)

heHal; 364 Yo #200: 1.5 UsCs: 51

Tested by: 5 Checked by 1AM

41

RS PO
1-3
b

BElows

MACTEC Enginaering and Consulting. Ine,

212352011

AASHTO: B[

Liguid Lirmt=
Plastic Limit= . _.

Piasticity Index=

Matural Moisture= _ 190
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Cllant: Proproess Enerey

GRAIN S1ZE DISTRIEUTION TEST DATA

Fraject: Sutwon Mant Ash Pond Dike Stabiliey
Prajact Number: 6468100274
Lecation: Boring B-2

Depth: 3.5-5.0¢

Sample Hymbar: 55-2

Matertal Description: Light Brown fine to medivm 3AMND with trace of sill {visual)
Matural Malsiure: 13.2

Data: 1252210

USCS Class.: 5P
Testing Remarks: KD

Tested by: O%

Dy
Sampla
and Tare
(grams)

629 03

Tare
{grams]

000

Cumulative
Pan
Targ Weight
{grams}

€0

Fat Dstermincd

Checked hy: [AM

Sieve Test Data

Sieva
Cpening

Size
# 10
]
#41)
Al
100
140
XD

Fracilona! Cempobherls

Cumulative
Walght
Retalned Percent

[grams) Finer
0.0 T30}
1520 a6,
251.20 a1
513,20 8.4
589,00 64
S840 44
&2 .30 4.1

20232011

MAGTEC Engineering and Gonzulting, Inc.

bkl Graval Eand Fines
auntes Coarsa Fina Tolal ~ Coarsa Madlum Fins Total Silt Clay Total
0 oo 0.0 (1 XH] 0.6 g 400 Q5.9 4.1
D1g Oq5 Dz Dan Can Dag Dgs Dag Das
0. 3000 02331 12571 Famaey 03747 4247 .5700 Lt 00 B0
[ Finzness
Modulus Cy Ce
182 212 1.0




LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)

G

4t

40
ot
i
]
=
>

=30
o
=
L
by
-l
=

20

i

n

] mn 25 it} A0
MATERIAL DESCRIPTION
e Litht Brown éine 1o mediim SAND wilh Late of silt
IR TTHIN

Froject No. &3881000274  Client:  Progress Enerpy

Froject:  Suton Plant Ash Yoo Dike Statiity

& Source of Sample: Bocing B-2 Depth: 53.5-5.4

ol Bl T B an 100 120
LECILID LIAT
LL PL FI Sl Fozh 200 UsSCs
£ 4.1 5P
Rermarks:

Sample Humber; 5%-2

MACTEG Engineering and Consulting, Inc.

Raleiah. North Carclina

Tested By, C5

Ficure

Checked By: 1AM



LIGUID AND PLASTIC LIMIT TEST DATA 212312011

Client: Fropgress Encrgy

Project: Sutton Flant Ash Pond Dhke Srability
Project Number: 0465100274

Location: Bormy: F3-2

Depth: 3.5-5. Sampte Number: 55-2

Material Dascription: | (g Brown fine to medium SAND with race of sils (viznal)

S A0 £ LeeR200: 4_| Uscs: 5P ABSHTD: X1

Tested by: C& Checked by: 1AM
. Ligquid Lirnit=
3 Plastlc Limits
32 Plastichty Index=

Natural Moisture= __13.2

Moicture
[ %]
=

Elcrwes

14,5}

MACTEC Engineering and Consulting, Inc.
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GRAIN SIZE DISTRIBUTION TEST DATA 217312011
Cliant: Frogress Fnorgy

Froject: Suton Plane Ash Fond Dike Srabilay
Project Numbar: 465100274

Locatien: Doring B-2

Depth: 13.5-20.0

Material Description: Gray fme Sandy SILT (MH)
Date: 122210
Liquid Lirmit: 52
Tasted by: C5

Sample Number: 55-§

Hatural Maoistore: 71.1
Plastic Limit: 42 USCS Class.: MH
Ghecked by: (204

Sieve Test Data

Post #200 Wash Test Weights fgramsy Dry Sample apd Tare = 6226
Tare Wi = (.00
Minus 2200 fram wash = (1.0%,

Dry Cumulative Cumulalive
Sample Fan Siova Wemghl
and Tare Tare Tare Weight Opening Ratainad Percent
[grams} fgrams) {grams] Size [grams) Fimer
0226 .00 Q.00 T 0.0 106,10
4 0.2z 4.6
#10 0.&5 2.0
G 1.0 954
G 1. 973
g 10z 933
#1600 4,63 qrs
#1440 3 Rl
#2H0 12,60 708
Graval Sand Fines
Cdbbles M= Coarsg Firme Tatal Coarse e i Fina Total Siln Clay | Total
.0 O 04 .4 i 1.7 17.5 JLERS i
Lo D15 Oz Oag Osp Do Dgp Ly Dag Dys
40757 0a%Le 1187 2122
Fineness
Meodulus
0.16

MACTEC Engineering and Consulting, Inc.




LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05

Si]
al
4l)
=
Ll
=)
=
&
o 30
=
]
il
i
20
1G
y]
Q 10 20 KN Ag &l i 110
Lot LIWIT
MATERIAL DESCRIPTION LL FL Fl Yo 0 Y H 200 Uscs
L Ciray fine Sandy STLT (bAH) 5z 32 1t 73 ToR a1
Froject Mo. 4368100272 Client:  Progress Cnergy Temarks:
Project:  Sulzan IMant Ash Ponc Dike Stabilic
®* Scurce of Sample; Boring 13-2 Depth: LR.5-20.0 Sample Mumber: 5%-8
MACTEC Engineering and Consulting, Inc.
Raleioh. North Carclina Fiaure

Tested By, Checked By 1AM



Client: Progress Encrgy

LEIQUID AND PLASTIC LIMIT TEST DATA

Froject: Suton Plam Ash Pond Dike Stability
Projest Murnizer: 646051000274

Location: Boring B2
Depth; 158.5-20.0

Material Description: Ciray fine Sandy SILT (MHY
B 200: T4 B

Uil 073
Tested by: 5

22312011

Sample Number: 55-5

USCS: piH
Cheched by LM

AASHTO: AS(1T)

Liguid Limit Data

Run No. 1

2

3 4 5 ]

Wel+Tare 2214

2095

Dry+Tare 1507

1943

Tare 1574

15.33

# Blows 27

25

Moisture 51.3

51.7

Liquid Limit= _

Plastic Limit=___ %<

= ] —p—

Flasticity Index=

Matural Maoisture=

' Liquidity Index= __ 29

1.3%

il 3

5125
o8 7T 0§ 9

0

Plastic Limit Data

Run Mo, | 1 2 3 4
Woet+Tare 22.12 21.84
Diry+Tare 20.23 19.97
Tare 15.67 15.47 =
Molsture 41.4 41.6

Matural Moisture Data

Wat+Tare

Dry+Tare

Tare

185.10

[ 40151

78.55

Moisture
71.1

MACTEC Engineering and Sonsulting, Inc,
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GRAIN SIZE QISTRIBUTION TEST DATA PILETNLE
Clent: Progress Encrey

Frojact: Suton Plant Ash Pond Dhke Stability

Projact Mumbar: 8463100274

Lozation: Borinp B.2

Depth: §.5-10.0 Sample Numbar: 554

Material Description: Gray sliphily Clayey Silty (ine to mediom SAND

Date: 12/22/10 Natural Molsture: 25.0

Liquid Limit; NV USCS Class.: SM

Tested by, C3

Flastic Limit: NP
Checked by: [AM

Sieve Test Data
Feal #200 Wash Test Weights {grams): Dry Sample and Tare = 166,87
Tare Wi, = 000
Mirue #200 from wash = 0.07%
Dry Curnutative Cumulative
Samplo Fan Slove Welpht
and Targ Tare Tare Waight Dpaining Ratalned Fercanl
{grams] {grame) {prams} Siza [grams} Finar
166,87 [0 LAY #d .00 [L{RE
#10 .26 %8
a2 3] L
H3h 44 38 T34
Bo0 04 53 418
H10M0 LG 4T 344
#1410 L1202 TR
#2200 115,80 3.6
£ obbl Graval Sand Fines
et Coarsa Fine Tatal Coarse Medium Fing Total Hily Clay Toral
0 .0 0.0 .0 0,2 4 478 a4 ETIR )
Ly 045 Cap g Dsp Dao Dan Cas Cap D5
028598 0.3416 04839 5453 (ho3dd {.7HET
"~ Fineness
Modulus
1.27

MACTEC Enginesring and Consulting, Ine.




LIGUID AND PLASTIC LIMITS TEST REPORT ASTI 8 (05}

—_— e
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L
&
=
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e H| — E—
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HY
v OH
10 20 ol G a ] G
LIQLIDY LIRIT
MATERIAL DESCRIPTION | L PL | R <Al USCS
- Gray slighthy Clapey Sily fine to mediom 5AMND MW MF NI 734 BN SN
Project No. 6468100274 Client:  Progress Enzrgy Iemarks:
Project:  Swtron IPlamt Ash 1fond Diee Stabilily
# Sgurce of Sampla: Boring B-3 Depth: £.5-10.0 Sample Humber: 55-4
MACTEC Engineering and Consulting, Inc.
Raleiah. North Carolina Fiaure

Tested By: C5 o . Checked By: [AN



LIl AND PLASTIC LIMIT TEST DATA 2t232041
Cllent: I'rogress Energy

Project: Suuon Flane Ash Pond Dike Stabilicy

Project Humber: 6468 110274

Lacation: Boring B-3

Depth: 5.5-10.0 Sample Mumbar: 55-4
Material Daseription: Gray slightly Clayey Silty fine o mediom SaXND

Goedql: 73 4 Hoch200: 305 USCS: 58

Tested by: 5 Checked by TAM

Run Mo, 1 2 2 4 L ]
Weat+Tara
Dry+Tare

Tara

# Blows

Moisture

ALSHTO: A4-2-4{0]

Ligjuid Limlt= NV
Plastle Limit DT
I i 1] Plasticity Index=___ MF
I Matural Moisture= __23.0
|
|

Awisture
12
=

5 6 7 % 910 W x5 30 40
By

Plastic Limit Data

Run Mo. 1 2 3 L]
Wet+Tare
I'.'lry-l-Targ_.
Tare|
haisiyre

Natural Molsture Data

Wet+Tare

Dry+Tare |  Tare

285.17

43 43

————————

Moisture

76.61

25.0

MACTEC Engineering and Consulting, Inc.
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GRAIN SIZE DISTRIBUTION TEST DATA 22312011
Client: Progress Energy

Fraject: Sutical Plant Ash Pond Dike Stability

Project Number: 4468 100274

Location: Boring B-3

Depth: 11.0-12.5 Sample Number: 55-3

Matarial Description: Gray shghtly Clayey Silky fine o medium SAND

Data: 122210 MNatural Moiswure: 23,3

Liguid Limit: N% USCS Class.: Sk

Tested by: C8 Chacked by: 1AM

Siwva Toest Data

Plasilc Limit: NP

Diry Cumulative Curmulalive
Sample Pan Siave Watghl
and Tare Tare Tare Waight Opaning Retainad Fercent
[grams) {grams) {grams) She [grams) Finer
“3LIE .00 SR nd 000 1000
HI10 0.id 99,1
20 308 5.4
40 3946 Go
) A34d3 6.4
#1000 44 77 274
# 14 G625 264
200 HY49 233
Gravel Sand Fines
Cobbles " Toarse | Fine Tatal | Coarse | Madium | Fine Total Silt Clay Total
n.a 0.0 n.a 0.4 01 30 44 1 T4.7 253
D4p Oqg D20 Dag Dsn Oso Opo Dgg Dgp Das
C.2001 03168 03040 nsLaa 0.3Tha T a09l 05289
Fineness
Modulus
1.42

MACTEC Engineering and Consulting, inc,




LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)

G0

&0

PLASTICITY IWDEX
g
el

20
10
f
40 50 &0 . B 8l 100 110
LICILIC LIKIT
MATERIAL DESCRIFTION LL BL F Sosftd0 U200 uscs
. Cray shghtly Olavey Silty fine o medivm 3ARND Y P ™F 6.3 253 S
Froject Mo, 6468100274 Client  Mrogress Encrpy Temarks:
Project:  Satlon Clant Ash Pond Dike Stability
® Source of Sample: Boring B3 Dapth: 11.0-12.% Sample Numbar: 55-5

MACTEG Engineering and Cansulting, [ng.

Raleinh. North Carolina

Tested By: Checked By: 1AM



LIGLID AND PLASTIC LIMIT TEST DATA

Cliart: Pragross Encrgy

Projact: Sutton Plant Ash Pond Dike Siability

Projact Number: £468100274

Lecatian: Horing B-3

Deptik: 11.0-12.3 Sample Number: 55-5
Material Description: Gray slightly Clavey Sihy fine (o medium 5AN1

Yol 690 Ye=H200: 15,3 USCS: 5iv

Testad by: TS Checked by: 1AM

Fun Na, 1 2 3 4
Wet+Tarc
Tare
Tarae
# Blows
Maisture

41
36

L

“oisture
B
bt

Bloyws

Run He.,
Wat+Tarz

Maoisture

MACTEC Engineering and Consultina. inc.

ABEHTO: A-2-44{))
5
Liguid Limit=
Plastic Limit=

Plasticity Index=
Matural Motsiure=

212312011

N

253



vl :Ag pexosYD

ewjosen yuay fubioey

U 'Bugynsuos pue BulgsawBug 31 9%

SN 4

30 Agpalsal

FLIOOEROFS "ON 173Mke)

AN S%EC] PUOJ YSY e ] Woams  1Daleg

ALUE s5xA0L ] JUSIT

SR FEEAMN TATIS OHWINY LS BT

SARUML P SRN3GED 247 5750

poday uonnquisiq 9zIS 9oIled

dM AN | LTRE RALLW o WAL A0 MITE Ty AERD b | ] TH ez | nE1-£'el oy Lol ey
T4 | 71 | ek L e R _ 52EnN I padweg SBQ e | g edueg ey
v 0L it 158 [0 o (0 a0
A . . r
2170 ) i _ 15 _aulg ) Leinipsta] FEIE0 ) ould . B5IE00) o
saung %, pUES % BABID) %
WA 7S WIS
b Log [ I 0.
ekl ooLd [oE % DL Doo 3] 3 i s LK £ 4
Oww UL ul PEA!
M LIRIAH



GRAIN SIZE DISTRIBUTION TEST DATA 2232011

Cllant: Progress Hnergy

Projact: Sulton Plant Ash Fond Diike Siabiliy
Projact Number; 6465 00274

Leocation: Boning B-3

Depth: 13.5-15.0 Sample Number: 35-5
Matarlal Description: Gray Silty fine to medivm SAND
Date: 1222000 Matural Molstura: 287
Liguid Limit: 2V Plastic Limit: M UBCS Class.: 5M
Tested by: C5 Checked by [AM
Sieve Test Data
Dry Cumutallve Cumulativa
Sampla Pan Sieve Waight
and Tara Tare Tare Weight Opening Rotained Parcant
[grani=) {gram=} [grams) Sire {grams] Flmer
121.14 .00 0.00 H4 Q.00 1040
w0 LERAY ac9
#an 4492 930
Adi 4,11 E
wal 7120 412
#1040 B1A05 il
Al4U 8207 1.3
W0 %539 29.5
Cobbles Syl Sand Fines
Coarse Flre Total Goarse Medium Fine Tartal Silt Clay Total
0.0 G 0 0.0 0.1 i 423 105 3
D1g Dys Ozo D3p Dsn B0 Dgg Bas Doy Das
0GE13 12982 0.3500 34935 5621 6528 0.8057

Finaness
Medulus |

1,31

WMACTEC Engineering and Consulting, Inc.




LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)

i)
a0
a7
2
L
]
=
ul
|- 4
o 30
—
3
i
3
10
n
G 10 20 a0 4% a0 GO it &0 a1 104 1o
LICHIID LIMIT
MATERIAL DESCRIFTION LL FL Fi Syt 0 Yo #2200 USCS
L CGray STy fine Lo medien 3AMN1 (RY NP WP TiR 205 Sl
Project Mo, 64488100274 Client:  Preagross Encroy Retnarks:
Project: Surtom Plant Ash Pond ke Swbility
*® Source of Sample: Boring B-3 Depth: 13.3-15.0 Sample Numpbar: 556

MACTEC Emgineering and Consulting, Inc.

Raleinh. North Carolina

Tested By: T3 _ . Checked By: |AM



LIQUID AND PLASTIC LIMIT TEST DATA 212312011

Client: Progress Eneroy

Project: Sutten Flant Ash Pond Dike Seabiliey

Project Numbper: 03468100274

Location: Bonng B3

Depth; 13.5-154) Sample Mumker: 53-4

Material Description: Gray S0y fine o medwm 5AND

netidl: 718 e 200 2u.5 USCs: 50 AASHTO: A-2-440)
Tested by: C5 Checkad by: 1AM

Run Mo, 1 2 ! & 5
Wet+Tare
Tare
Tare
# Blows
Moisture

40

Liquld Limit= _ Y
ah

Plastic Limit= ___NI"
Plasticity Index= ___MFP
Matural Meisture= _ 287

24

an

Woistuer

25

Binws

Run Mo.
Wet+Tare

Tare
Maistura

MACTEC Engineering and Consulting, Inc.
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GRAIN 51ZE DISTRIBUTION TEST DATA 2232011

Client: Propress Energy

Praoject: Suttan Plant Ash Pond Dike Stabiliy
Project Number: 64605100274

Loeatian: Boring B-3

Bepth: 14.3-20.0 Sample Number: 55-§
Material Dascription: Dark Gray Fine Sandy SILT
Crate: 12722710 Matural Maisture: 621
Liguid Limle: 46 Plastic Limit: 40 UECSE Clasg.: bl
Tested by; C5 Checked by [Ad
Ory Cumulallva Cumulative
Sample Fan Siave Winight
and Tare Tars Tare Weighi Qpaning Retalnead Farcent
[prars} [grarme) [grams) Slze [grarms) Finer
10668 {1CHE Q.00 il 0.0 1000
20 0.%d a9 g
#i) 1.40 ]
#44) ) a3h
#100 b a3.2
#1446 103 Q3
R 1545 Bl
Gravel Sand Fines
Cobbles | Coarse Fire Tolal Coarse | Medium Fing Total it Clax Total
0.0 0.0 ik 0. .0 0.9 175 1%.2 818
D4p B1s Dag Dag Dso Dgo Bag Dgs Dao Ogg
105354 010435 1443

Fineness
Modulus

0.07

MACTECG Engineering and Consulting, Inc.




LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D4318 (05)

Bl
i}
40
o<
Ll
O
=
}_
= a0
=2
i
ol
'l
20
140
I
t 1 21 a0 AL il ] it an ) 111 114
LI D Lisa
MATERIAL DESCRIPTICN LL PL Pl Yo 40 Y H200 LUSCS
[ Drark Gray Fioe Sandy ST 45 4 & Ly A ME
Project Mo, 6468100274 Client:  Progres: Bnergy Remarks;
Praject: Sution Plant Ash Pond Dike Staoility
# Source of Sample: Doy 13-3 Depth: .&.3-20.G Sample Humber: 55-%

MACTEC Engineering and Consulting, Inc.

Raleioh. Morth Carolina Fiaure

Tested By: TS Checked By: [AR



LIQUID AND FLASTIC LIMIT TEST DATA 212312011

Client: Progress Energy

Project; Sutton I'lant Ash Pond Dike Stability
Project Numbee: 6468 100274

Location: Boring [3-3

Depth: 18.3-20.0 Sample Number: 55-2
Material Description: Dark {rray Ime Sandy SILT
o <Ra0: 95 ] %2 §200: § | USCS: ML BASHTO: A-5(K)
Tested by: C5 Checked by: TAM
Run Moo 1 2 K| 4 5
Wet+Tare 2341 2384
Tara an 22.56
Tare 15.39 15.4%
¥ Blows 25 2
Moisture 46.4 6.3
sl Liguid Limit= ___ 46
464

Plastlc Limit= __ 49
a5 39 Flasticity Index=___
Natural Moisture= _ 931

de 1R
Liquidity Index= __ 3.7

4. 37

An

it
4615
4614
4€.33

44,30

6.3l
16 7T % %00 25 40

Biluwe.

Fun Ho.
Wat+Tare
Tare

Tare
Moisture

25745 191,25

MACTEC Engineering and Consulting, Inc.



MACTEC Engincering snd Consalung, ne, hiarch §. 2001
MACTEC Project M, 6468-10-0274 Final Repur
Progress Foerey — Sutiin Flant

Ash Fond Pike Sabilicy Anilysis

APPENDIX C: 1971/1983 ASH POND - STABILITY ANALYSIS PLOTS
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APPENDIX F: ASH POND REFERENCE DRAWING INFORMATION (Irosn 2007 5-Year Inspection
Heport)

s Lxhibit 2 - CP&L. Ash Pond Expansion (1983-1984), Site Plun, Drawing [-3235

s [xhihit 3 - B&R, Ash Disposal Pands, North Pond-Thecharge Stroctuee, Drawing G-31778

s Exhibit 4 - CP&L, Ash Pond Expansion (1983-1984), Plan - Shect |, Drawing o, obscured

s Exhibit 5 - CP&L, Ash Pond Expansion { 1983-1984), Plan - Sheet 2, Drawing No. ohscored

s Exhibit 6 - CP&L, Ash Pend Expansion { 1983- 1284, ke Scctions (Sheet 1), Drawing D-3237

¢  Exhibit 7- CP&L, Ash Pond Expansion (1983- 1984}, Dike Sections (Sheet 2), Drawing [D-3239

¢ Exhibit 8 - CP&L, Ash Pond Expansion { [983- 1984, Sections & Detoils (Sheet 1, Doawing D-
3238
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MACTTC Engineering and Consalling, Ine Wlairch 8, 2011
MACTEC Peojoet Mo, 0d68- | -E2T74 Final Repon
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Ash Fond ke Scahility Amalysis

APPENDIX G: REFERENCE INFORMATION FROM MACTEC REPORT OF PIEZOMETER
INSTALLATION ANL OBSERVATIONS, APRIL 20, 2010

L

Table 1 - Summary of Groondwater Infermation in Shallow Piezometers] — Piezometer
Installinion Locations

Figure 1 - Piezomeler Installation Locations

Figure 2 — Typical Cross Scetion of Dike Showing Piezometer Installation (174- 1, I4-1A, PZ-[R)
Figure 3 — Summuary of Water Levels in Pievomelers {Seclion 1 & 2)

Figure 4 - Summary of Water Levels in Pierometers (Seeton 3 & )

Figure 5 - Summary of Water Levels in Piczometers (Section 5 & 6}

Figure 10 - Comparison of Water Levels with Stability Anaiysis

Allachment B — Boting Records
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ATTACHMENT B

BORING RECORDS
(PZ-1A TO PZ-6A}
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. ATTACHMENT C

OAND AUGER BORING/ PIEZOMETER LOGS
(PZ-1B TO PZ-6B)



Hand Auger Boring’ Well Log

Jab Mame: Progress Ensrgy-Sutton Flant

Drate: Febroary 11, 2009

Client: Progress Energy

MaACTEC Job No. 6468-09-2340

Piezomeler No, PZ- 1B Boring Location: Szt boring iozation plan-toc of the dike slope

Depth Blow Counts Visual Soil Description
{feet) (None Taken)
0in 0.2 Diry Light brown/gray sity fine SAND with
root fibers
0.2to4.5 Moist 1o wet, Hght browr. and gray fine 1o

medium sand, trace () silt (SW)

Bottom of auger burmng at 4.3 feer

Mote: Jnstalled | inch PVC piszometer at 4
feet, 2.5 feei of slatted wellscresn and 2.5
feat solid riser. Beatonite chips placed af top
of piezometer,

Ne proundwater encountered after installing
piezometer.

Tjezameter dry 1o bottom oo February 18,
2009,

Hand suger Boring/ Weli Log

Job Name: Progrese Energy-Sutton Fiant

Date: Fabruary 1, 2009

j— -
Client: Progress BEnergy

MACTEC Job No. 04068-09-2340

Piezometer No. VZ- 2B Boriny Location: Ses bonng locaior plan-tos of the dike slope
Depth Blow Counts Visnal Soit Description
(feet) (None Taken)
01o 4 Dy to shightly mois: light brown/tan sluhtly
silty fine SAND (SW)
410 4.5 Moist to wet browndtan sLiphtly siley fine

SANT) [SW). trace (<) clay

Note: Instalieg 1 inch PVC piezomerer at

4 feet, 2.5 fest of siotied wellsoroer and 2.5
fee! sobic riser. Bentonite chips placed & top
of plezometer.

No moundwater encountered after mstalling
piczometer

Piezomeler arv i bottam on Fewmary 18,
2009.

H 4 ¢ FAN
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Eand Auger Borinp/ Well Log

Job Mamé: Frogress Energy-Sutton Plant

Diate: February 11, 2009

Clent: Progress Enesgy

MACTEC Job No. 5458-05-2340

Piezometer No. PZ- 3B

Roring Lecation: Sce boring Josation plan-tos of the dike slape

Depth Blow Counts Visual Soil Description
{feet) (None Taken)
Otod Dy o slightly moist light brown#an shghtly
silry fine SANT (SW)
4t0d.5 Motst 10 wet hrowndar: fine to medium

SAMD (SW wace clay and sl

Note: Installed 1 ek PV piczometer at

4 feet, 2.5 feet of sioted wellsereen and 2.5
feet solid Tiser. Bentontte chnps placed at top
of piezometer. No groundswater encounteret
after installing piszomster.

Piezameter dry to bottem on Febroary 18,
2009.

Hand Auger Boring/ Well Log

Job Name: Progress Energy-Sutton Plant

Drawe: February -1, 2000

Client: Progress Energy

WMaACTEC Job Mo, 6458-05-2340

Ticmmeter Mg PZ2- 4B

Roring Lucation: See boting losaton plan-iae of the dike slops

Depth Blow Counts Visual Seil Description
(feet) (None Talken)
Otw4 Dirv Lo slightly moist light browa'tan slightly
silty fine SAND (W)
4t04.5 Moist to we: brownitan slightly fine to

medivm SAND (SW), trace clay and sil!

ote: Installed 1 inch PYC piezometer at

& fect, 2.5 Teat of slotted wellscreen and 2.5
ferr solid river. Bemtonite chips placed at top
of piezumeter. No sroundwater encotmtered
after installing piezometer.

Groundwater nited at 3.6 feet beiow top of
casing on February 18. 2009,

Hand Anrer Boring Well Log
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Job Name: Progress Energy-Sutton TPlam

Dater Februa-y 12, 2009

Client; Progress Bnergy

MACTEC Job No. 6468-09-2340

Ficrometer Mo, FZ- 38

Boring Location:

See borng Yacation plan-toe of the atke slope

Depth Blow Counts Visual Sovil Deseription
o= {feef) (None Taken)
0to 4 Drry to slightly morst light brown/tan ghightly
silty fine SAND (SW)
410 4.5 Muiat t wet brown/tan fine te medium

g AN (5% with trace clay and silt

Wote: Installed 1 inch PV plezometer at

4 fent 2.5 fest of siottsd wellsoreen and 2.5
feet sohid riser. Bemtonite chips placed at top
of piezometet. No groundwatsr encountersd
after installing piezometer,

Piezometer dry Lo battorm on February
18, 2009

Hand Auger Boring/ Weli Log

Job Name: Progress Energy-Sutton Plant

Date: Fsbruary 11, 2009

“Chient: Progress Energy

MACTEC Job No. 6463-06-2340

Piezometer No, PZ-6B Borieg Location: See buring \ncation plan-we of the dike slope
Depth Blow Counts Visual Suil Description
(feet) {None Taken) __ il
D4 Dy to slightly moist hight brown/tan siight'y
silty fine SANT (SW)
4104.5 Mmat o wet brove/tar fine 1o medion

AN { S, with trace ciay and silt

MNote: Installed | inch PVC piezometer at
4 feat, 2.5 feet of slotted wellscreen and 2.5
feer enlid riser. Bentonite chips placed & 10p

of pitzameter. No groundwates encnutered
after instaliing picxmeLss.

“Piezameter 4y to bottomn on February
18, 2009
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1.0 Executive Summary

The Progress Energy L.V. Sutton Plant 83 Ash Pond is a storage area for coal combustion byproducts.
The 83 Ash Pond Dam is an approximately 24-foot high earthen dam. The impoundment has a normal
surface area of approximately 54 acres and a maximum storage capacity of approximately 677 acre-feet.
This report summarizes the dam breach and breach inundation analyses completed for the 83 Ash Pond
Dam. The analyses were completed for a wet weather failure and a dry weather failure. The breach flood
wave was routed overland to the east of the impoundment towards the Northeast Cape Fear River.
Analysis of a breach into the cooling reservoir adjacent to the west was not completed since the available
storage within the cooling reservoir above normal pool elevation is approximately 4,700 acre-feet. The
breach flood wave was routed along the flowpath using Hydrologic Engineering Center — River Analysis
System (HEC-RAS) version 4.1 (US Army Corps of Engineers, 2010).

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. The HEC-RAS model was developed using 3 meter resolution elevation
data published by the USGS, and the inundation extent of the breach wave was determined from the
USGS elevation data as well.

Available information indicates that the constructed top width of the embankment is 12 feet and the crest
elevation is 28 feet North American Vertical Datum of 1988 (NAVD 1988). The design side slopes are
3.0 foot horizontal to 1 foot vertical (3H:1V) on the exterior and interior. The maximum height of the
dam is 15 feet from crest low point to the downstream toe at an existing ditch, and 24 feet above the
bottom of the cooling reservoir. The hydrologic design criterion for the storage area is a 50-year event.

The routing of the flood wave was accomplished using HEC-RAS. The breach discharge was routed
overland towards the Northeast Cape Fear River. The flood wave was retained by US Highway 421.

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 40 percent of the total capacity of the impoundment. The bottom width of a trapezoidal-
shaped breach was estimated to be approximately 13 feet. The bottom elevation of the breach was
assumed to be at 14 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 0.6 hour.

The breach analyses indicate that the breach of the 83 Ash Pond is not likely to overtop US 421. The
majority of flood attenuation occurs in low lying areas adjacent to the embankment, and west of US 421.
However, it is apparent that a breach of the 83 Ash Pond could potentially affect commercial properties
adjacent to the eastern side of the embankment. The location of the potentially affected properties is
depicted on the inundation maps provided in the Appendix.
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Dam Breach Analysis and Inundation Map Development

L.V. Sutton Plant -83 Ash Pond
New Hanover County, North Carolina

2.0 Introduction

This report summarizes dam breach analyses completed for the 83 Ash Pond at the Progress Energy L.V.
Sutton Plant to determine the extent of the inundation resulting from a dam breach. Analyses were
completed using HEC-RAS, version 4.1 (US Army Corps of Engineers, 2010).

information regarding the impoundment and dam is summarized in Table 1.

Table 1. 83 Ash Pond Structure Information

Impoundment Name 83 Ash Pond
State Dam ID No NEWHA-004
Current Size Classification Small
Current Hazard Classification Low

Location

Latitude: 34.2931° Longitude: -77.9928°

County New Hanover
Receiving Stream(s) N/A

Impoundment Area 54 acres

Maximum Dam Height 24 feet (4 ft to 28 ft)

Normal Water Elevation

24 feet NAVD

Maximum Operating Elevation

26 feet NAVD

Maximum Depth

12 feet

Maximum Hydraulic Storage VVolume

677 acre-feet (as designed) (29,490,000 cubic yards)

Material(s) Stored

Coal combustion product

Storage status Unknown
Principal Spillway Riser/Barrel
Emergency Spillway N/A

Dam Minimum Section

Top width: 12 feet, Interior Slope: 3H:1V,
Exterior Slope: 3H:1V

Embankment Materials

Earthen

3.0 Description of Facilities and Potentially Impacted Area

3.1 General

MACTEC Project 6468-10-0274
February 18, 2011

Basic pertinent

The 83 Ash Pond Dam is used for storage of coal combustion byproducts produced at the L.V. Sutton
Plant. The reservoir has a designed storage capacity of 587 acre-feet (AF) below the maximum operating
elevation of 26 feet NAVD, and a maximum storage capacity of 677 acre-feet below the the embankment
crest elevation of 28 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 overland approximately 7,000 feet to a borrow pit located within the
floodplain of the Northeast Cape Fear River. US Highway 421 intersects the breach flowpath
approximately 4,500 feet from the embankment. The analyses included an assessment of the sensitivity of
the model predictions to various breach parameters and flowable impoundment storage volumes.

Other potential 83 Ash Pond dam breach locations were considered. However, it was determined that
potential locations along the western side of the embankment would drain into the cooling reservoir
which would accommodate the breach without significant rise in water level, since the available storage
within the cooling reservoir above normal pool elevation is approximately 4,700 acre-feet.
Consequently, the single breach location‘along the east side of the embankment was analyzed.
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Based on available information there appears to be four commercial properties located along the breach
flowpath between the embankment and US 421.

3.2 Impoundment and Embankment Characteristics

The impoundment and embankment characteristics were based on design information presented in the
1983-1984 Ash Pond Expansion Plan, and aerial imagery. The interior crest of the embankment was
digitized from aerial imagery, and then off-set the appropriate distance based on the specified slope and
bottom elevation. The digitized features of the pond design were utilized in HEC-GeoRAS to develop an
elevation-storage volume curve for the pond. HEC-GeoRAS is an extension of ArcGIS capable of
analyzing a terrain model for hydraulic analysis. The elevation — volume curve for the 83 Ash Pond is
presented in Figure 1.

30

28

) ~
24 //
22 //
20 //
18 1/
o

14

Elevation (ft NAVD)

12

10
0 100 200 300 400 500 600 700 800

Storage (acre-feet)

Figure 1. 83 Ash Pond Elevation — Storage Volume Curve

The design top width of the embankment is 12 feet. The design side slopes are 3H:1V on the interior and
exterior. The dam crest is approximately 24 feet above surrounding grade. Excess water in the reservoir
is discharged into the cooling water reservoir through a riser and barrel spillway with an maximum
overflow elevation of 26 ft NAVD. The hydrologic design criterion for the storage area is a 50-year
event. There is no drainage area to the 83 Ash Pond except the 83 Ash Pond dike.
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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 83 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.

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 the coal combustion products
(CCP) stored in this 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 hydraulic model development came from readily available sources including 3 meter elevation
data from the USGS National Elevation Dataset.

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 inline structure option to model the embankment to be breached. An
inline structure in HEC-RAS s a structure located perpendicular 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.
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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
specified initial pool elevation in the impoundment and a constant stage at the tailwater of the model. The
initial pool elevation for the dry weather scenario was set to the maximum operating elevation of 26 feet
NAVD. The initial pool elevation for the wet weather scenario was set to the crest elevation of 28 feet
NAVD. The tailwater stage for both conditions was set to 9 feet NAVD. The tailwater stage was
assumed to be 2 feet below the bank of the borrow pit located in the floodplain of the Northeast Cape Fear
River.

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 40 percent of the total capacity of the impoundment. It was assumed that 40 percent of
the total water and solids volume of the 83 Ash Pond would flow out of the pond. The trapezoidal-shaped
breach bottom width was estimated to be 14 feet for the wet weather failure scenario. The breach bottom
width was estimated to be 13 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 14 feet NAVD. 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 0.6 hour.

5.4 Flood Wave Routing

The routing of the flood wave from the breach location to the borrow pit located within the floodplain of
the Northeast Cape Fear River was accomplished by extracting topographical information from elevation
data available in a 3 meter resolution from the USGS National Elevation Dataset. The GIS dataset was
converted into a continuous Triangulated Irregular Network (TIN) for the area along the flow paths of the
flood wave. The flow path centerline was inferred from the TIN. The cross section lines were then drawn
orthogonal to the inferred direction of flow. The topology of the flow path centerlines and geometry of the
cross section lines were extracted from the TIN using HEC-GeoRAS version 4.1.1 (USACE HEC,
September 2005). HEC-GeoRAS is an extension of ArcGIS developed by the USACE to perform spatial
analysis of TINs, and extract geometric information from the TIN for direct import into a HEC-RAS
geometry model.

Following the import of the HEC-GeoRAS output file, a storage area element and in-line structure
element were incorporated into the model to simulate the impoundment and embankment, respectively.
Additionally, a lateral structure and storage area was added to the model to replicate flow that would exit
the flowpath and collect within the low lying area located along the eastern portion of the embankment.
Also US 421 was incorporated into the model as an inline structure. It was assumed that no culverts
would allow flow of the breach wave across US 421. The Manning roughness values for the cross
sections located along the flow paths were set to 0.08.

6.0 Model Stability

Hydraulic models of unsteady flows inherently experience problems with stability of the model
calculations. HEC-RAS provides a limited number a means to control instability through input parameter
selection and model operation control parameters. The breach model was run for a range of inputs related
not only to the breach size-and rateof development, but other model inputs as well.-Doing so provides for
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development of a more robust model with regard to stability, as well as providing an assessment of
sensitivity of the model to the varied inputs.

To increase the stability of the routing model, a pilot channel was added along the entire breach flow path.
Pilot channels are one of the available options to prevent the model from going unstable at low flows
(USACE HEC, March 2008). The pilot channels were given a width of 4 feet and a Manning roughness
value of 0.2. The high Manning value was chosen to restrict flow through the pilot channel during
routing of the flood wave. Additionally, a pilot flow of 1 cfs was incorporated to provide baseflow within
the model. The magnitude of the baseflow was determined as 0.1 percent of the peak discharge, since
increases in flow conditions greater than a 1,000 times the baseflow conditions cause instability. Also,
additional cross sections were interpolated along the flowpath so that the maximum distance between
cross sections was reduced to 50 feet. This was required due the numerous steep drops along the
flowpath, resulting in an overestimation of the water surface elevations in the upper portion of the model.

7.0 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 12-ft deep, 54-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 Peak Tailwater Stage Time to Initial
(cubic feet per second) (feet NAVD 1988) Impact 0.4 Miles
from Embankment
(minutes)

None 1,638 21.4 50

Increased Breach Bottom 50
Width by 50% 2047 220

Reduced Manning’s n 45
Coefficient by 50% 1,637 20.9

Increased Manning’s n 55
Coefficient by 50% 1,636 222

Reduced Breach 35
Development Time to 0.25 hr 1,814 21.7

Increased Breach 60
Development Time to 0.75 hr 1571 21.6
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Table 3. Peak Breach Discharge versus Discharge Volume for a Dry Weather Breach

Percent of Total Peak Discharge Rate Discharge Volume
Volume (cubic feet per second) (acre-feet)
100% 2,235 310.2
80% 1,938 234.9
60% 1,867 185.2
40% 1,638 134.6

8.0 Summary of Selected Final Analyses
8.1 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 601 cfs (24.0 percent). The selected HEC-RAS model inputs
for the final breach analyses are presented in Table 4.

Table 4. HEC-RAS Model Inputs for Wet Weather Conditions

Input Value
Breach Development Time (minutes) 36
Breach Bottom Width (feet) 14 feet *
Breach Side Slopes (H:1V) 1
Breach Bottom Elevation (feet NAVD) 14 feet
Breach Progression Rate Linear
Computation time increment (seconds) 60

* Breach bottom width was estimated to be 16 feet for the dry weather condition.
8.2 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 necessarily
dependent on the time of arrival of the maximum water level, but the critical time is often dependent
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 foot 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 set to the maximum operating
elevation of 26 feet NAVD. The second initial condition is representative of wet weather conditions
where the pool elevation is at 28 feet NAVD and failure of the embankment occurs as a result of
overtopping from high inflow. Flood wave travel time for dry weather and wet weather conditions are
presented in Tables 4a and 4b.
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Table 4a. Flood Wave Travel Time (Dry Weather Conditions)
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Time from Start of
Distance Peak Inundation Breach (minutes)
Location Downstream Depth At Initial At Peak
(miles) (feet) Impacts Elevation
Vacant Lot Adjacent to 0.1 4.4 35 130
Embankment
Near Entrance to First 04 4.2 50 160
Commercial Property
Near US 421 0.9 3.0 490 615
Table 4b. Flood Wave Travel Time (Wet Weather Conditions)
Time from Start of
Distance Peak Inundation Breach (minutes)
Location Downstream Depth At Initial At Peak
(miles) (feet) Impacts Elevation
Vacant Lot Adjacent to 0.1 4.7 35 160
Embankment
Near Entrance to First 0.4 4.6 55 180
Commercial Property
Near US 421 0.9 3.4 230 335

Due to storage volume of the low lying areas between the breach location and US 421, overtopping of US
421 is not observed for either scenario. Discharge and stage hydrographs at the embankment are
presented for the dry weather condition and the wet weather condition in Figures 2 and 3, respectively. In
the dry weather condition, the initial breach flood wave of 6 feet attenuates to 3 feet by the time it reaches
US 421. In the wet weather condition, the initial breach flood wave of 6 feet attenuates to 3.4 feet by the
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time it reaches US 421. Neither condition overtops US 421.
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Figure 2. Discharge and Stage Hydrographs at embankment, Dry Weather Breach
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Figure 3. Discharge and Stage Hydrographs at embankment, Wet Weather Breach

Stream profiles depicting the effects along the flowpath from the embankment breach for the dry and wet
weather scenarios are provided in Figures 4 and 5. The baseline stream profile is shown as well.
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Figure 4. Breach Profile along Flowpath, Dry Weather Breach
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Sutton Inundation Study Plan: 83 Pond Wet 40 2/7/2011
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Figure 5. Breach Profile along Flowpath, Wet Weather Breach

8.3 Summary of Breach Analysis

The breach analyses indicate that the breach of the 83 Ash Pond is not likely to overtop US 421. The
majority of flood attenuation occurs in low lying areas adjacent to the embankment, and west of US 421.
However, it is apparent that a breach of the 83 Ash Pond could potentially affect commercial properties
adjacent to the east of the embankment. The location of the potentially affected properties is depicted on
the inundation maps provided in the Appendix.
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10.0 Abbreviations

AF acre-feet

cfs cubic feet per second

FEMA Federal Emergency Management Agency
ft feet

GIS geographic information system

HEC-RAS Hydrologic Engineering Center — River Analysis System
HW headwater (HEC-RAYS)

NAVD National Geodetic Vertical Datum of 1929
NOAA National Oceanic and Atmospheric Agency
PMP Probable Maximum Precipitation

RS River Station (HEC-RAS)

T™W tailwater (HEC-RAS)

USGS United States Geological Survey

WS water surface (HEC-RAS)
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83 Ash Pond — Aerial Inundation Map

83 Ash Pond — Topographical Inundation Map
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1.0 Executive Summary

The Progress Energy L.V. Sutton Plant 84 Ash Pond is a storage area for coal combustion byproducts.
The 84 Ash Pond Dam is an approximately 32-foot high earthen dam. The impoundment has a normal
surface area of approximately 82 acres and a maximum storage capacity of approximately 1,527 acre-feet.
This report summarizes the dam breach and breach inundation analyses completed for the 84 Ash Pond
Dam. The analyses were completed for a wet weather failure and a dry weather failure. The breach flood
wave was routed overland to the east of the impoundment towards the Northeast Cape Fear River.
Analysis of a breach into the cooling reservoir adjacent to the west was not completed since the storage
within the cooling reservoir above normal pool elevation is approximately 4,700 acre-feet. The breach
flood wave was routed along the flowpath using Hydrologic Engineering Center — River Analysis System
(HEC-RAS) version 4.1 (US Army Corps of Engineers, 2010).

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. The HEC-RAS model was developed using 3 meter resolution elevation
data published by the USGS, and the inundation extent of the breach wave was determined from the
USGS elevation data as well.

Available information indicates that the constructed top width of the embankment is 12 feet and the crest
elevation is 34 feet North American Vertical Datum of 1988 (NAVD 1988). The design side slopes are
3.0 foot horizontal to 1 foot vertical (3H:1V) on the exterior and interior. The maximum height of the
dam is 20 feet from crest low point to the downstream toe at an existing ditch, and 32 feet above the
bottom of the cooling reservoir. The hydrologic design criterion for the storage area is a 100-year event.

The routing of the flood wave was accomplished using HEC-RAS. The breach discharge was routed
overland towards the Northeast Cape Fear 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 approximately 19 feet. The bottom elevation of the breach was
assumed to be at 14 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 0.9 hour.

The breach analyses indicate that the breach of the 84 Ash Pond would likely overtop US 421 by
approximately 2 feet. Additionally, it is apparent that a breach of the 84 Ash Pond could potentially
affect commercial properties located along the flowpath to the east of the embankment. The locations of
the properties that could be affected by a potential breach are depicted in the inundation maps provided in
the Appendix.
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Dam Breach Analysis and Inundation Map Development

L.V. Sutton Plant -84 Ash Pond
New Hanover County, North Carolina

2.0 Introduction

This report summarizes dam breach analyses completed for the 84 Ash Pond at the Progress Energy L.V.
Sutton Plant to determine the extent of the inundation resulting from a dam breach. Analyses were
completed using HEC-RAS, version 4.1 (US Army Corps of Engineers, 2010).

information regarding the impoundment and dam is summarized in Table 1.

Table 1. 84 Ash Pond Structure Information

Impoundment Name 84 Ash Pond
State Dam ID No NEWHA-005
Current Size Classification Medium
Current Hazard Classification Low

Location

Latitude: 34.2991° Longitude: -77.9924°

County New Hanover
Receiving Stream(s) N/A

Impoundment Area 82 acres

Maximum Dam Height 32 feet (2 ft to 34 ft)

Normal Water Elevation

26 feet NAVD

Maximum Operating Elevation

32 feet NAVD

Maximum Depth

20 feet

Maximum Hydraulic Storage VVolume

1,527 acre-feet (as designed) (66,520,000 cubic
yards)

Material(s) Stored

Coal combustion product

Storage status Unknown
Principal Spillway Riser/Barrel
Emergency Spillway N/A

Dam Minimum Section

Top width: 12 feet, Interior Slope: 3H:1V,
Exterior Slope: 3H:1V

Embankment Materials

Earthen

3.0 Description of Facilities and Potentially Impacted Area

3.1 General

MACTEC Project 6468-10-0274
February 18, 2011

Basic pertinent

The 84 Ash Pond Dam is used for storage of coal combustion byproducts produced at the L.V. Sutton
Plant. The impoundment has a designed storage capacity of 1,364 acre-feet (AF) below maximum
operating elevation of 32 feet NAVD, and a maximum storage capacity of 1,527 acre-feet below the
embankment crest elevation of 34 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 overland approximately 6,500 feet to a borrow pit located within the
floodplain of the Northeast Cape Fear River. US Highway 421 intersects the breach flowpath
approximately 4,500 feet from the embankment. The analyses included an assessment of the sensitivity of
the model predictions to various breach parameters and flowable impoundment storage volumes.

Other potential 84 Ash Pond dam breach locations were considered. However, it was determined that
potential locations along the western side of the embankment would drain into the cooling reservoir
which would accommodate the breach without significant rise in water level, since the available storage
within the cooling r¢ .22 2bove 2ol elevati isappr ol 4700 “2et. Consequently,
the single breach loc tion alor  the ast side  fthe e/ b. kmeni vas analyzed.

7
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Based on available information there appears to be four commercial properties located along the breach
flowpath between the embankment and the borrow pit located within the floodplain of the Northeast Cape
Fear River.

3.2 Impoundment and Embankment Characteristics

The impoundment and embankment characteristics were based on design information presented in the
1983-1984 Ash Pond Expansion Plan, and aerial imagery. The interior crest of the embankment was
digitized from aerial imagery, and then off-set the appropriate distance based on the specified slope and
bottom elevation. The digitized features of the pond design were utilized in HEC-GeoRAS to develop an
elevation-storage volume curve for the pond. HEC-GeoRAS is an extension of ArcGIS capable of
analyzing a terrain model for hydraulic analysis. The elevation — volume curve for the 84 Ash Pond is
presented in Figure 1.

40

35

30

25

0 /

Elevation (ft NAVD)

10

0 200 400 600 800 1000 1200 1400 1600 1800

Storage (acre-feet)

Figure 1. 84 Ash Pond Elevation — Storage Volume Curve

The design top width of the embankment is 12 feet. The design side slopes are 3H:1V on the interior and
exterior. The dam height is approximately 32 feet above surrounding grade to the west of the
embankment, and approximately 20 feet above surrounding grade to the east of the embankment. Excess
water in the reservoir is discharged into the cooling water reservoir through a riser and barrel spillway
with a variable overflow elevation. The overflow elevation of the riser is adjusted using 2-foot high
sections of interlocking concrete cylinders. The hydrologic design criterion for the storage area is a 100-
year event. There is no drainage area to the 84 Ash Pond except the 84 Ash Pond dike.
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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 84 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.

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 the coal combustion products
(CCP) stored in this 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 hydraulic model development came from readily available sources including 3 meter elevation
data from the USGS National Elevation Dataset.

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 inline structure option to model the embankment to be breached. An
inline structure in HEC-RAS s a structure located perpendicular to the flow direction of the river with
flow over the structt . wew._2naly: o usw o 2ir; forw  chabre ioconariv v o piescribed.
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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
specified initial pool elevation in the impoundment and a constant stage at the tailwater of the model. The
initial pool elevation for the dry weather scenario was set to the maximum operating elevation of 32 feet
NAVD. The initial pool elevation for the wet weather scenario was set to the crest elevation of 34 feet
NAVD. The tailwater stage for both conditions was set to 9 feet NAVD. The tailwater stage was
assumed to be 2 feet below the bank of the borrow pit located in the floodplain of the Northeast Cape Fear
River.

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 84 Ash Pond would flow out of the pond. The trapezoidal-shaped
breach bottom width was estimated to be 19 feet for the wet weather failure scenario. The breach bottom
width was estimated to be 17 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 14 feet NAVD. 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 0.9 hour.

5.4 Flood Wave Routing

The routing of the flood wave from the breach location to the borrow pit located within the floodplain of
the Northeast Cape Fear River was accomplished by extracting topographical information from elevation
data available in a 3 meter resolution from the USGS National Elevation Dataset. The GIS dataset was
converted into a continuous Triangulated Irregular Network (TIN) for the area along the flow paths of the
flood wave. The flow path centerline was inferred from the TIN. The cross section lines were then drawn
orthogonal to the inferred direction of flow. The topology of the flow path centerlines and geometry of the
cross section lines were extracted from the TIN using HEC-GeoRAS version 4.1.1 (USACE HEC,
September 2005). HEC-GeoRAS is an extension of ArcGIS developed by the USACE to perform spatial
analysis of TINs, and extract geometric information from the TIN for direct import into a HEC-RAS
geometry model.

Following the import of the HEC-GeoRAS output file, a storage area element and in-line structure
element were incorporated into the model to simulate the impoundment and embankment, respectively.
Additionally, a lateral structure and storage area was added to the model to replicate flow that would exit
the flowpath and collect within the low lying area located along the eastern portion of the embankment.
Also US 421 was incorporated into the model as an inline structure. It was assumed that no culverts
would allow flow of the breach wave across US 421. The Manning roughness values for the cross
sections located along the flow paths were set to 0.08.
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6.0 Model Stability

Hydraulic models of unsteady flows inherently experience problems with stability of the model
calculations. HEC-RAS provides a limited number a means to control instability through input parameter
selection and model operation control parameters. The breach model was run for a range of inputs related
not only to the breach size and rate of development, but other model inputs as well. Doing so provides for
development of a more robust model with regard to stability, as well as providing an assessment of
sensitivity of the model to the varied inputs.

To increase the stability of the routing model, a pilot channel was added along the entire breach flow path.
Pilot channels are one of the available options to prevent the model from going unstable at low flows
(USACE HEC, March 2008). The pilot channels were given a width of 4 feet and a Manning roughness
value of 0.2. The high Manning value was chosen to restrict flow through the pilot channel during
routing of the flood wave. Additionally, a pilot flow of 5 cfs was incorporated to provide baseflow within
the model. The magnitude of the baseflow was determined as 0.1 percent of the peak discharge, since
increases in flow conditions greater than a 1,000 times the baseflow conditions cause instability. A cross
section located approximately 2,700 feet from the embankment that characterized a ridge along the
flowpath was converted into an inline structure so that flow over the ridge would be evaluated utilizing
weir flow equations rather than channel flow equations in order to increase model stability. Also,
additional cross sections were interpolated along the flowpath so that the maximum distance between
cross sections was reduced to 50 feet. This was required due the numerous steep drops along the
flowpath, resulting in an overestimation of the water surface elevations in the upper portion of the model.

7.0 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 20-ft deep, 82-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.
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Table 2. Results of Sensitivity Analysis for a Dry Weather Breach

Modification Peak Discharge Rate Peak Tailwater Stage Time to Initial
(cubic feet per second) (feet NAVD 1988) Impact 0.4 Miles
from Embankment
(minutes)

None 4,489 20.4 40

Increased Breach Bottom 40
Width by 50% 5735 20.9

Reduced Manning’s n 40
Coefficient by 50% 4,729 19.9

Increased Manning’s n 45
Coefficient by 50% 4,726 211

Reduced Breach 30
Development Time to 0.25 hr 5,292 20.4

Increased Breach 55
Development Time to 0.75 hr 4,221 20.4

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

Percent of Total Peak Discharge Rate Discharge Volume
Volume (cubic feet per second) (acre-feet)
100% 5,355 1,193.4
80% 4,996 962.8
60% 4,849 731.0
40% 4,164 497.1

8.0 Summary of Selected Final Analyses
8.1 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 inundation
resulting from the increase in Manning’s n Coefficient. Increasing the Manning’s n Coefficient by 50
percent results in a peak inundation increase of 0.7 feet (21.1 feet NAVD). Increasing the breach bottom
width by 50 percent results in a peak discharge rate increase of 1,246 cfs (27.8 percent). The selected
HEC-RAS model inputs for the final breach analyses are presented in Table 4.

Table 4. HEC-RAS Model Inputs for Wet Weather Conditions
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Input Value
Breach Development Time (minutes) 54
Breach Bottom Width (feet) 19 feet *
Breach Side Slopes (H:1V) 1
Breach Bottom Elevation (feet NAVD) 14 feet
Breach Progression Rate Linear
Computation time increment (seconds) 60

* Breach bottom width was estimated to be 17 feet for the dry weather condition.
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8.2 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 necessarily
dependent on the time of arrival of the maximum water level, but the critical time is often dependent
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 foot 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 equal to the maximum
operating elevation of 32 feet NAVD. The second initial condition is representative of wet weather
conditions where the pool elevation is at 34 feet NAVD and failure of the embankment occurs as a result
of overtopping from high inflow. A breach occurring during wet weather conditions will likely inundate
US 421 by 1.9 feet. Flood wave travel time for dry weather and wet weather conditions are presented in
Tables 4a and 4b.

Table 4a. 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
Vacant Lot Adjacent to 0.1 5.9 25 75
Embankment
Back Lot of First 04 5.6 40 75
Commercial Property
US 421 0.9 1.7 65 135
Borrow Pit 1.1 4.6 90 125
Table 4b. Flood Wave Travel Time (Wet Weather Conditions)
Time from Start of
Distance Peak Inundation Breach (minutes)
Location Downstream Depth At Initial At Peak
(miles) (feet) Impacts Elevation
Vacant Lot Adjacent to 0.1 6.3 25 70
Embankment
Back Lot of First 0.4 5.9 40 75
Commercial Property
UsS 421 0.9 1.9 60 135
Borrow Pit 1.1 5.0 85 135

Discharge and stage hydrographs at the embankment are presented for the dry weather condition and the
wet weather condition in Figures 2 and 3, respectively. In the dry weather condition, the initial breach
flood wave of 6 feet attenuates to 4.6 feet by the time it reaches the borrow pit located in the floodplain of
the Northeast Cape Fear River. In the wet weather condition, the initial breach flood wave of 6 feet
attenuates to 5.0 feet by the time it reaches the borrow pit located in the floodplain of the Northeast Cape
Fear River. Both conditions overtop US 421 by approximately 2 feet.
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Figure 2. Discharge and Stage Hydrographs at embankment, Dry Weather Breach
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Figure 3. Discharge and Stage Hydrographs at embankment, Wet Weather Breach

Stream profiles depicting the effects along the flowpath from the embankment breach for the dry and wet
weather scenarios are provided in Figures 4 and 5. The baseline stream profile is shown as well.
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Sutton Inundation Study Plan: 1)84 D60 2/11/2011
b 84 Breachpath East_How path

357 Legend

N

|
%’“ WS Max WS
A

Lateral Structure to Route Flow into
WS 31DEC2221 2400

307 Adjacent Low Lying Area

] Ground

] - Pilot Channel
25- Natural Ridge

84 Ash Pond Embankment

Simulated as an
Inline Structure

201 US Highway 421

Elevation (ft)

15 AL

107
5j Borrow Pit located in the floodplain
] of the Northeast Cape Fear River
0 ——— ——— ——— ——— ——— — "
0 1000 2000 3000 4000 5000 6000 7000

Main Channel Distance (ft)

Figure 4. Breach Profile along Flowpath, Dry Weather Breach
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Sutton Inundation Study Plan: 1) 84 Wet 60 2/11/2011
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Figure 5. Breach Profile along Flowpath, Wet Weather Breach

8.3 Summary of Breach Analysis

The breach analyses indicate that the breach of the 84 Ash Pond would likely overtop US 421 by
approximately 2 feet. Additionally, it is apparent that a breach of the 84 Ash Pond could potentially
affect commercial properties located along the flowpath to the east of the embankment. The locations of
the properties that could be affected by a potential breach are depicted in the inundation maps provided in
the Appendix.
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10.0 Abbreviations

AF acre-feet

cfs cubic feet per second

FEMA Federal Emergency Management Agency
ft feet

GIS geographic information system

HEC-RAS Hydrologic Engineering Center — River Analysis System
HW headwater (HEC-RAYS)

NAVD National Geodetic Vertical Datum of 1929
NOAA National Oceanic and Atmospheric Agency
PMP Probable Maximum Precipitation

RS River Station (HEC-RAS)

T™W tailwater (HEC-RAS)

USGS United States Geological Survey

WS water surface (HEC-RAS)



APPENDIX

84 Ash Pond — Aerial Inundation Map

84 Ash Pond — Topographical Inundation Map
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engineering and constructing a better tomorrow
February 16, 2011

Mr. Bill Forster

Progress Energy

F001 Pinecrest Road

Raleigh, North Carolina 27613

SUBJECT: TRANSMITTAL OF COMPLETION REPORT/CERTIFICATION
DIKE BREACH REPAIRS
SUTTON 1984 ASH POND DIKE - NEWHA-005
SUTTON STEAM ELECTRIC PLANT
NEW HANOVER COUNTY, NORTH CAROLINA
MACTEC PROJECT NO6468-11-0312

Dear Mr. Forster:

MACTEC Engineering and Consulting, Inc. (MACTEC) has provided engineering observation and
construction testing services related to implementation of repairs to the small breach area in the 1985 Ash
Pond Dike at the Sutton Plant. Plans for the repair plans were prepared by MACTEC under the engineering
supervision of J. Allan Tice, P. E. and approved by the North Carolina Department of Environment and
Natural Resources, Division of Land Resources (DLR) by letter dated January 21, 2011. The attached
Completion Report summarizes construction activities and our observations and testing results. Sets of
Record Drawings and a Certificate of Completion are attached to the Completion Report. The Completion
Report, the Certificate of Completion and two sets of the Record Drawings are required to be submitted to
DLR.

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.

IYlord. -

J. Allan Tice, P.E.
Senior Principal Engineer
Registered, North Carolina 6428

Attachments:  Completion Report

MACTEC Engineering and Consulting, Inc. NC License F-0653
3301 Adlantic Avenue « Raleigh, NC 27604 = Phone: 919.876.0416 » Fax: 919.531.8136

whww,maclec. com
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Completion Report
Dike Breach Repairs
Sution 1984 Ash Pond Dike (NEWHA-003)

PROJECT INFORMATION

Page |

MACTEC Engineering and Consulting, Inc. (MACTEC) has provided engineering observation and
construction testing services related to implementation of repairs to the small breach area in the 1985 Ash
Pond Dike at the Sutton Plant. Emergency repairs in the breach area were made immediately after the
breach, in September, 2010. Plans for a permanent repair were prepared by MACTEC under the
enginecring supervision of J. Allan Tice, P. E. and approved by the North Carolina Department of
Environment and Natural Resources, Division of Land Resources (DLR) by letter dated January 21, 2011,
This Completion Report summarizes construction activities and MACTEC's observations and testing
results.  Appendices contain results of laboratory and field tests. Two sets of Record Drawings and a
Certificate of Completion are attached. This Completion Report and its attachments is to be submitted to
DLR by Progress Energy.

CONSTRUCTION SUMMARY

Progress Energy notified Mr. Dan Sams of the Wilmington office of DLR that construction was to begin
on February 11, 2011. Work commenced on that date. Progress Energy performed the work with internal
forces and equipment under the supervision of Mr. Philip Bordeaux. Samples of proposed soil materials
were obtained by MACTEC and approved for use, Laboratory test results are included in Attachment B,
Mr. Tice met with Mr. Bordeaux on site and reviewed the planned work approach and details with the
Progress work force prior to the start of work. Mr. Daniel Atkinson, L.G. and Mr. Chris Beals
(MACTEC) were also present. After the plan review and a safety briefing, work began about 9:00 AM.
Weather was cold and windy with occasional snow, sleet and rain showers.

Existing silt fencing remaining from the emergency repair in September, 2010 was inspected and found in
acceptable condition. Some sections had slipped down the posts; these were re-tied. Loose materials and
vegetation in the bottom and on the sides of the breach area were removed off with a bulldozer and a
tracked bucket excavator. The bottom was rolled using a drum vibratory roller to create a firm base for
further fill placement (Photo I; photos are in Attachment A). The sides of the breach were roughly
stepped and scarified to provide bonding of new and existing fill.

The planned geotextile was placed over the existing riprap plug slope (Photo 2). Sand was shoveled onto
the riprap to provide a cushion for the geotextile. Sequential lifts of clay and sand approximately 12-
inches thick were placed and compacted (Photo 3). A RamEx roller was used to compact the clay. The
vibratory drum roller was used for the sand,

Slight changes were made in the surface completion for the road and crest. The thickness of aggregate
base course was increased to 12 inches, the planned geogrid was replaced by the geotextile used
elsewhere in the repairs, and available small concrete rubble material was used along with the aggregate

base course (Photos 4 and 5). These changes were approved by Mr. Tice and are shown on the Record
Drawings.

Work continued February 12 and was completed February 13, 2011. Weather on those days was sunny
and cool to mild. Field testing those days was conducted by MACTEC representative Mr. Pete Worth.
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Page 2
MACTEC representatives were on site during all the work documenting the construction activities and

performing soil density testing. Copies of the test reports are included in Appendix B. All field density
test results showed compaction met the required values either initially or upon retest.

Mr. Tice returned to the site February 13, 2011 to observe the final stages of construction and inspect the
completed work. Work was completed in a satisfactory manner and in accordance with the approved
plans (Photo 6).

In addition to the breach filling, Progress Energy requested that the access ramp adjacent to the repair area
be modified to flatten the side slope as it abutted into the dike repair. This work was not part of the
planned dike repair; it is mentioned here as it was done simultaneously. The result was to create a flatter
slope for portions of the repair area, which is acceptable from the performance standpoint.

Progress Energy personnel will spread a temporary seed mixture developed based on a soil test to provide
cover until the spring when they plan an overall dike reseeding program.

Attachments:

A — Photographs

B — Laboratory Test Reports

C - Field Density Test Reports
D — Completion Certificate

E = Record Drawings (4 sheets)
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ATTACHMENT A
PHOTOGRAPHS



Photo 1. Breach bottom area after initial preparation.

Photo 2. Placing geotextile across riprap face of emergency plug.



Photo 4. Placing geotextile in preparation for crest gravel,



Photo 5. Crest at final grade.

Photo 6. Completed repair slope.



ATTACHMENT B
LABORATORY TEST RESULTS



LIQUID AND PLASTIC LIMITS TEST REPORT ASTM D2216-10,
D4318-10 Method A

&0
Dashed line indicaies the approximate
upper limit boundary for natural soils
s0)-
4{}
e
L
o
=
=
|_
u
I
—
.
20 - !
| |
10|—— i ' |
| ‘ MH or OH
' ! |
o : ' | ! :
0 10 20 a0 a7 50 an 7 B 40 100 110
LIGHID LINIT
SOIL DATA
: i ! ; NATURAL | :
: i SAMPLE | DEPTH | WATER . PLASTIC - LIKIAD | PLASTICITY :
SYMBQL - SGURCE NO. I CONTEMT ! LR 5 LInIT INDEX yscs
y [ I S ¢ S %)
» Roiog 131 s mutk ML : 1 17 ol €.
i :
i I
1

1
|
./.{_./_ﬂ PR o BT O N e e (RTTERE P N Iﬁ. P P [ [EcON PR SR IRV [F ’;"'Ifl |

! MACTEC Engineering and Cansulting, Inc. : Client: Propross lneruy
: .' PfDiE[:l: Sanem Pk Hepoare

Raleigh, North Caroling

| Project Mo.: 64431 1131201  Figure
. e "
TestedBy: C5 cf'-ﬂ"'x‘f'*ﬁ"f’) Ty B
"y

fd
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COMPACTION TEST REPORT

Curve No.
10315-07

120

FAN Spis
265 Test Specification:
_ ASTA T3 098070 | Methad # Standssd

TG

\\. Preparalion Mothoe o Ry
Hammer W,

10—

i=f-bb | Hemmer Drap __ 12in,

Number of Layers . -
Blows per Layer _ BN

Dry density, pof

105 - i '| Mold Bize 003333 e
: ;- Test Performed on Material

Passing % Sieve

100

e 2], N LL Ho Pl M
S S N i .. Sp.G. (ASTM O BS54} NID
L uaaa S% theNo200  ND

USCS _SC(vis) AASHTO NI
Pate Sampled  1AAC20G
Water content, S Date Tested 125900

Tested By GE

TESTING DATA

-i — e |er——— . 2 3 ‘1 5 6
[ wMaws! v oes 13,22 15,58 EEL N
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e T e Tl T S i

.. TEST RESULTS

Maximumn dry density = 114.4 pef

Matortz] Description

Reddish brovwn claer SAHND

. L — ) I -
Optimum moisture = [43% o .. |Remarks:

Fraject: ITope Mills Dam Enwegeney Rupair

l o Sample Source; Dimpor Fil) Depth: nfa Sample Mo, 190519-07

i MACTEC Engineering and Consuiting, Inc.

Checked by: [an
Title: Scoior Eaginese

Raleigh, North Carolina : Figure 10#319.02




COMPACTION TEST REPORT - ASTM D698
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TEST RESULTS ' MATERIAL DESGRIFTION

Muximum dry density = 106,34 pef

" Brown Courge Sand
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ATTACHMENT C
FIELD DENSITY TEST RESULTS
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ATTACHMENT D
COMPLETION CERTIFICATE



COMPLETION CERTIFICATION
DIKE BREACH REPAIRS
1984 ASH POND (NEWHA-005)
SUTTON PLANT

The work dorarmented i the Complietion Reporl dated Bebraary 16, 2000 and on the Recod
Prwings was performed i oaceordance wiath the approved plans and specificatioms and wher
regairemnents. CPhe wark was observed by Seo 1o Allan Tice, PoEL aned his designated inspection
persannel, A Tinal dnspection was performed by Meo Tiee on Febroary 13, 20000 and the
cormpleted work wis fowmd 4o be sadistactory, Based an the engincering ehservations, the testing
al the final inspecion, the repaired Jike seelion s safe with respeet o slope stdality Galuee to
the st of oy knowledes and belief,

Cartificute Submiticd By

JoAabk Piee, POE (N H328)
Senior fincipal Bogineos
MACTTEC Bnginecring and Consualting, Ine,

2 st




ATTACHMENT E
RECORD DRAWINGS
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REPAIR PLAN FOR LOCAL BREACH
1984 ASH POND DIKE (NEWHA-005)
PROGRESS ENERGY
SUTTON STEAM ELECTRIC PLANT
NEW HANOVER COUNTY, NORTH CAROLINA
MACTEC PROJECT NO. 6468-10-0025 (04)

SITE LOCATION

GENERAL NOTES:

REFFRENCE

1. OWNER OF DIKE AND SURRDUNDING PROPERTY IS PROJECT DESCRIPTION RECORD DRAWING
PROGRESS ENERGY CAROLINAS, 801 SUTTON STEAM THE WORK INCLUDES CHECKING AND REFURBISHING AS NECESSARY THE IN-PLACE
PLANT ROAD, WILMINGTON, NC 28401, SILT FENCING AROUND THE WORK AREA, PREPARING THE AREA OF A DIKE BREACH DRAWING INDEX
2. OWNER REPRESENTATIVE IS KENT TYNDALL. TO RECEIVE NEW FILL, PLACING AND COMPACTING NEW FILL MATERIAL AND SEEDING 1. COVER SHEET
1. ENGINEER IS MACTEC ENGINEERING AMD CONSULTING, INC, THE COMPLETED FILL SURFACES, ALL AS DESCRIBED IN THESE PLANS AND 2. GEMNERAL PLAN
3301 ATLANTIC AVENUE, RALEIGH, NC 27804, SRECIFICATION NOTES ON THE DRAWINGS. 3. BREACHFLAN AND PROFILE
4, ENGINEER REPRESENTATIVE IS J. ALLAN TICE, P.E. 4. SECTIONS
5. NO STREAM IS IMPOUNDED BY THE 1984 ASH POND DIKE. PROJECT STARTED : FEBRUARY 11, 2011
€ THE DIKE IS CLASSIFIED AS LOW HAZARD. PROJECT COMPLETED : FEBRUARY 13,2011 {EXGEPT FINAL SEEDING} I pe
—_— - T —— o ':;| - LI - PR —aT ol . & = I_:.. _“'z?:iiﬁ'r:!—‘—'; 1.|_*“"———"—'— — - -
i . ta A OEAING
:/ M CTEC | DIKE REPAIR - COVER SHEET || DRAWN R g } o . DATE: FEEF!U.F'-.RY 2011
MACTES ENGIREERIAG AND COMSULAING ING. SUTTON PLANT - S —— T T 1 :
Ao o WILMINGTDN 'NORTH CAROLINA | APPROVAL: i JOB No.; 6468-10-0025.04 :
hahlR — — . —— e - e et | B —
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BREACH PLAN
L ROAD SCALE=1"=10"

— s EMERGENCY __ .

ke Arper 2-30 Tt

CEDTEXTILE -

, , -- GEQTEXTILE -
~ - EXISTING AN TENSAR N1100
o ROCK FILL

i PLACED THIN SAND LAYER
' ON ROCK FILL PRIOR TO T

.PLACING GEDOTEXTILE . B

CLAY EXTENDED FULL WIDTH OF BREAGH. CEXISTING e
TIED CLAY INTO EXISTING CLAY LINER ' GROUND .
(WHERE ENCOUNTERED) BY STEF BENCHING _ : ; -

AS SHOWHN ON SECTION B-8', DRAWING NO._ 4 ' ' _

20 A N iy Al i 00 i (02 A0 |
DS TANCE (i)

P_RDFILE A-A
SCALE=1"=5%

i
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Y B 101

RECORD DRAWING | |

BREACH PLAN AND PROFILE
MACTEC ! 1984 ASH POND DIKE (NEWHA-005)
i MBI EC ENGINEERING A D COLSULURG. INC. I SUTTOMN PLANT oy RSV 43
il 3301 ATLANTIC AVERUE ‘ WILMINGTDN NDRTH CAF{OLINA i ‘M‘ APPROVAL: 'f,"rix-*.: J JOB No.; 6468-10-0025.04

[ BRAWN: RE. DATE. FEBRUARY. 2011
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LFAWING

Liregrens Faogy Poaprin

F g ragque s o

i R‘.-qLFlG:I NQRTH CARCILINA L '}'f" prpae et :
[HFFFF!._MF SURVEY INFORMATICN FreONd MGI‘.IM&.LHFFD 10-14-4, T ' o o 'I —




tpar

Agd, TE eh QUL

Herieq [vda 2G4 I=g

—IL=3000

.

R R FL]

cargps e Energy aomiz

rpefann 20TCSaltenlihe Serand d-E3c 1LRARz 0 A Aot cDeca Che b 2

P xuee.-._m.,-< w f

ST

A
]

=

35 5 05
- o N T T T T e . TR T T SIS T A R T
0 N NEW FILL
= Y CLAY OR SAND
RESTORE DIKE CREST — (SEE SECTION A-A)
ROAD - GEOTEXTILE PLUS AN
12" + ABC/CONCRETE RUBBLE N e T
: : ~ — L
3 ; -
- | CLAY FILL EXTENDED TQ — | L 5
i ! LIMIT&E%ETIQS %EE ' EXISTING STEP BENCH EXISTING
; ATION - © GROUND ot
SECTION A-A FOR CLAY | SLOPE (TYF)
: THICKNESS :
| | |
1) : ! : S0
0 5 10 15 213 25 30 35
DISTANGE (ft)
SECTION B-B' (CUT PARALLEL TO DIKE CREST)
SCALE=1"=5
10 i
. - NEW GEOTEXTILE WITH
| /' 12'+ ABCICONCRETE RUBBLE
L DIKE " TOMATCH EXISTING GREST ROAD
A R NEW FILL TIEIZIJ INTCH ' AU
_.I'
ROAD /. _ ),fﬁ EDGE OF EXISTING | WNDISTURBED
BESELS : RAMP {3:1 SLOPE) E
35 53

a0

#
EXISTING —
GROLUND

$0
15 2 g 4 g

13153 EANG ¢t

SECTION C-C' (CUT PERPENDICULAR TO BREACH AXIS)

() 3 il

I
|
[

CONSTRUGCTION SEQUENCE:

—

REVIEW EXISTING S5ILT FENCE AND REPAIR AS NEEDED.

2. STRIF VEGETATIVE COVER AND SOFT/LOOSE SOILS FROM AREAS TO RECEIVE NEW
FILL., DIZPO3E OF STRIPPED MATERIAL N AN OWNER-DESIGNATED LOCATION WITHIMN
THE EXISTING ASH STORAGE AREA,

3. PREPARE NEW FILL AREA BY CREATING STEF BENCHES IN EXISTING DIKE FILL AS
SHOWN QN THE DRAWINGS. MATERIAL REMOVED TO CREATE STEP BENCHES MAY BE
STOCKPILED AND REUSED N DIKE FILLING WORK [F IT DOES NOT CONTAIN ORGANIC
MATERIAL, CTHERWISE, DISPOSE OF REMOVED MATERIAL IN AN OVWHNER-DESIGMATED !
LOCATIOM WITHIM THE EXISTING ASH STORAGE AREA, i

4. SUBMIT SAMPLES OF PROPOSED FILL MATERIAL TC ENGINEER FOR AFPPROWAL AT ;
LEAST TWO WEEKS IN ADVANCE OF START OF FILLING WORK.

5. PLACE AND COMPACT APPROVED FILL MATERIAL TC CLIDSE THE DIKE BREAGH AS '
SHOWN DN THE DEAWINGS,

6. AFTER AFFROVAL OF FILL FLACEMENT WORK BY ENGIMNEER, PREFARE DIKE SLOPE
SLIRFACE FOR SEEDING AND PERFORM SEEDING AS DESCRIBED ON THE DRAWIMGSE.

7. PLACE NEW GEOTEXTILE AND AGGREGCATE BASE COURSE STOME/SOMERETE RUBELE
TCO FORM CREST ROAD AS SHOWN ON THE DRAWINGS.

8. ALLOWINSPECTION OF COMPLETED WORK BY REPRESENTATIVES OF NORTH
CARQLIMNA DEPARTMENT OF ENVIRONMENT AND NATURAL RESCURCES. DIVISION OF
LAMD RESGURCES, DAM SAFETY,

9, AFTER ACCEPTANCE OF WORK BY ENGINEER AND DAM SAFETY, REMOVE EROSION :

AND SEDIMENT CONTROL MEASURES FROM THE SITE, IF DIRECTED BY OWNER, !

MATERIAL AND PLACEMENT REQUIREMENTS:

1. FILL MATERIAL {CLAY). MATERIAL HAVING USCS DESCRIPTIONS OF CL, ML OR CH WITH
LIQUD LIMIT BETWEEN 20 AMD 60%, PLASTICITY INDEX BETWEEN 15 AND 30% AND
=505 PASSING A NO_ 200 SIEVE, OR AS APPROVED BY ENGIMEER.

4. FILL MATERIAL {SAMDY MATERFAL HAVIMNG USCS DESCRIPTIONS OF SP, SMOR 32
WITH NO MORE THAN 25% PASSING NO, 200 SIEVE, OR AS APPROVED BY ENGINEER,

J. PLACEMENT: NATURAL GROUND AT BASE OF EXCAVATION INSPECTED BY ENGINEER

OR DESIGHNATED REPRESENTATIVE AND COMPACTED AS REQUIRED TO FORM A FIRM

BASE FOR NEW FILL. PLACE APPRCVED FILL IN APPROXIMATE 12-INCH LODSE LIFTS

AND COMPACT WITH VIBRATORY ROLLER OR TAMPERS. COMPALT CLAY TO 92% OF

STANDARD PROCTOR [ASTM D 692) MAXIMUM DRY DENSITY WITHIN MOISTURE RANMGE

OF QPTIMUM -2% TO OPTIMUM + 43 COMPACT SAND TO 95% OF THE ABOVE i

STANDARD WITHIN A MOISTURE CONTENT RANGE OF +- 2% OF QPTIMUM, ALLOW

ENGINEER'S REFRESENMTATIVE TO PERFORM FIELD DEMSITY TESTS OM BEHALF OF

OWHER.

FILTER FABRIC: TENSAR N1100 OR APPROVED SUBSTITUTE

CRUSHED 3TONE: NC DOT AGGREGATE BASE COURSE (ABCY, COMCRETE RUSSLE

ALSOUSED, ;

fi. GEOTEXTILE/STOME PLACEMENT: LAY OUT GEOTEXTILE OVER AREA OF DIKE CREST i
ROAD AND PULL TAUT. PLACE APPROXIMATELY 12" OF ABC OVER GEQTEXTILE AND ‘

]

s

COMPACT WITH VIBRATORY ROLLER TO A GENERALLY DENSE CONDITION. FIELD
DEMSITY TESTING I3 NOT REQUIRED. ADD ADDITIONAL THICKKNESS OF CONCRETE
RUBBLE AS DESIRED.

7. SEEDING: SEEDING: SPREAD INITIAL SEED MIX {COASTAL WINTER SLOPEMASTER)
CONSISTING OF 20% UNMHULLED SAHARA BERMUDA, 25% UNHULLED SERICEA
LESPEDEZA, 20% GREYSTOME TALL FESCUE, 10% PEMNSACOLA BAHIAGRASS 10%
DURAMNA WHITE CLOVER, 10% RYE GRAM AMD 5% WEEPING LOVEGRASS AT RATE QF
75 TO 100 POUNDS PER ACRE. AREA TO BE RESEEDED IN SPRING WHEM FLANNED

[.‘lll‘*fJEl SLDPE SEEDIMG IS DONE.
XA, RECORD DRAWING

'_
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SECTIONS
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US Envirgnmental e
2

Coal Combustion Dam Inspection Checklist Form Frotection dgency _:’
Site Name: PEC. LY Syrren Date: .2 /¢ 7/ 2o/
LUnit Nama: ..1? =/ g é {f_@ fda: = &.:ﬁ*ggjoparatnr's Name: }iena‘{";’_#ﬂ.»szﬂ
Unit 1.D.: Hazard Potential Classification. High Stgniicant { Low )

Inspector's Name: /¢/ 17 fas/, Ardre+ fualin a’fﬂ;—k - D
Check e appropriale box below  Provide aorments when appoprizte. Fnol apicable or il Shalsblarecord "HiA" by i condition. ar
snsiruchan prachices fhal sheld e roted in the comments seclich bk ur lznge diked embankments separale checklists may he used for difsrent
ennbirnkrneal dvvas |F separate farms are uged, dentily approgmate sraa at ihe feen appliss Ao 0 comments

Yes Mo Yes Mo
ANNAR L 7 = W
1. Frequency of Company’s Dam Inspactions? EvR 18. Skoughing or bulging on siopes e
2. Poal slavation (operator records)? 2 H i >L] 19- Major erosion or siope deterioration’? e
3. Decant infal elevation (operator records)? 27 &I M5t] 20. Decant Pipes -
4. Open channel spiltway elevation (oparator necords)? MIA Is water anlering inlal, bul nal exiting outhst? v
5. Lowest dam crest elevalion (operalor reconds)? z & M5l Is waler exiting outlst, bul nol amanng inler? il
6. If instrumantalion is present, ane readings
yacorndad | e g5)7 Mr‘ﬁ- Is water exiting outlel lowing clear? L
" ] ~"| 21. Seepage (specily location, f seepage cames fines,
7. Is the embankmant currently under construction? 'S and approximale age rale below)
8. Foundation preparation (remave vegaiation siumps,
topsoll in area where embankment fill will be placed)? N/ﬁ From underdrain? Nf‘,.“q
8. Trees giowing on embankment? [ so, Indicala -
largest dismater balow) o A olaind pranie o Hﬂhﬂnhﬂh&iﬂl shopusi s
10, Cracks or scarps on crast? - At natural hillskde in the embankment area?
11. Is thene significant sattamant along the crest? = Ovar widespread areas? g
12 Are decant rashracks clear and in place? = From downstream loundation area? L
13. Depressions or sinkhales in talings surface of ] L gyt ? ? _ 3
whirtpoot in the pocd area? i Boils® baneath stream or ponded watar? L~
14. Clogged spillways, groin or dimrsion dilches? e Around the oulside of the decant pips? g
15. Arer spillviay or ditch linings deteriombed? " | 22 Surface movements in valley bollom of on hilside? o
16. Are oullels of decani or underdrains biocked? =" | 23. Water against downstream loa? e !
17. Cracks or scarps on slopes? L 24. Were Pholos taken during the dam inspection? = |
Major adverse changes in thase items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be deseribad {extent, location,
velume, etc.) in the space below and on the back of this sheet.

Inspecticn |ssue # ) Camrments ) . S
9. Threee 'f*M‘W&:M Lant. f"‘?(’tz’::'rﬁ Caraf #”Wtfuﬁ ot
_ wl NCDENR ok & s comeonns .

23 Oy gedle. of WML&J ﬁ%ﬁ*’} % %c
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Coal Comhustion Waste (CCW)
Impoundment Inspection

Impoundment NPIES Permit & AMC J@FINEZ INSPELCTOR DM

Date 21200
Impoundment Name 1932 deh Ford (cjﬂ W}

Impoundment Company fn_a-g Aedd hﬂ?_f;
EPA Region g ava .

Stale Agency (Field Office) Addresss

Naie of Impoundment

(Report cach impoundment on a separate form under the same Impoundment NPDES
Permut nember?

New  Update _V"f
Yex No
[s impoundment currently under consteuction’? o _ V’i
[+ water or cow currently being pumped into
the impoundment? ~ ﬁ/; L
ﬂﬁw
R ecacs A 24
IMPOUNDMENT FUNCTION CLiarld e )u/ﬂ “es -
Nearest Downstream Town : Napme _ L{/M
Distance from the impoundment v T v _
Impoundment
L.ocation: Longitude W7 992Degrees _ Minutes Seconds
Latitude M 3. 243 Degrees Minules Seconds

State Ao, County _ AMew Hareain

Does g state agency regulate this impoundment? YIS ;//_ NQ

I So Which State Ageney? V& DENR  Dusn W v D cyriiom of Wit

EFA Form XXXX-XXX Jan 0%



HAZARD POTENTIAL (In the cvent the impoundment should [ail, the
following would oceur);

B LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam resulls in no prebable loss of uman life or cconomic or environmental
losses,

I/_ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classilication are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses ate principally
limited to (he owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation rosults
m no probable loss of human life bul can cause economic loss, environmental
damage. disruption of lifeline lacilitics, or can impact other concerns. Signiticant
hazard potential classilication dams are often located in predominantly rural or
agricultural areas but could be located in arcas with population and significant
inirastructure.

... HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where fuilure or misoperation will probably cause
loss of human lile.

DE ‘SCHIBE RE;’L'@DI‘\ING FOR HAZARD RA I ]\JL CH{)‘»P N:
Dy

(1)

EPA Farm XXXN-XXX, Jun 0%



CONFIGURATION:

wriginzl

gl gl

CROSS-VALLEY

SIDE-HILL

o DIKED

T

mALnLL pe il

INCISED

gzt

PELTHE

Cross-Valley
. Side-1hl
" Diked
Incised +form completion vyptional)
__ Combination Incised/Diked B
Embankment Height 2 ¢ feet  BEmbankment Maicria]_ﬂmw
AMA acres  Liner ,-11'/1 o
Y feet  Liner Permeability A4

Pool Area
{C'urrent Frechoard

EPA Form XXXK-XXX, Jan 05



TYPE QF OGUTLET (Mark all that apply)

N/A Open Channel Spillway — Thakeibal FRIANGLL AR
—_— Tf&lpﬂzﬂidm [ FPRTAN Top Wikl
Triangular . > —
Rectlangular W N 3 e
Irregular Mo
Wl
—_ - depth i RN S TR K,
hottom {or average) width R~
E— —Iw —
'|"||1I"'|

_f__ Outlet

Moo ;
‘ff inside diameter

Matcriad Inside | imanrerer
cormugated metal
o wddtd stecl WW
v concrete /WW
plastic (hdpe. pve, ¢re.)
other {specify) _

Is water flowing through the outlet?  YES v N(}

WA Na Outlet

j’/_z?_ Other Type of Outlet (specify)

The Impoundment was Designed By ;"j‘,z?,.:- 2 B Koot 31 L7 ?f

P ﬁf’}mﬂ_m&ff s gpn SIS

EPA Form JOC00-XXX, Jan 09



Has there ever been a failure at this site? YES NO

If So When'!

[ S0 Please Deseribe :

- —
¢ ——

EPA Form XXXX-XXX, Jan 09
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Has there ever been significant seepages at this site? YES NO "’/ _

If 50 When?

[F So Please Desenibe:

—_ — — -
e

EFA Form XXXA- XXX Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic waler table levels based on past seepages or breaches /
al this site? YES NO

1t 5o, which method (e.g., piczometers, gw pumping,...)!

If 50 Please Describe ;

EPA Form XXXX-XXX_ Jan 03



US Environmental R
Coal Combustion Dram Inspeclion Checklist Form Frotection Agency L &

Site Name: FEC LYV %ﬂ?’aﬂ! D_at.e_: 2R 200l y
Unit Name: 1984 a4 /i Fond Operator's Name: A" pue? /itsndn
Lnit 1.0} Hazard Potential Classification: Hah WW%MC@

Inspector's Name: jgf «eleas/ ﬂw«

Check fha cﬂ.‘lﬂl’{}ﬂl‘liﬁ? bax beraw Prowde cormiments when aporoariad g it a gglu:a.:[u o ot !Fllahle_ﬁ-{bc;fﬁ' MUAR Ay unbdoal cnnrl-zl_u:g'r-us; dr_

coastnuction prachoss thal showld be nated in 1he comranls swown 1 large diked embankrients, separate cherkhsls may Do used lor diflarenl
embankment areas_ | separate forns ara wsed, identify Approximate area that the form apphes koon commonts.
Tes Mo Yes Mo
1. Frequency of Company’s Dam Inspactions? ALI::;_,.I E" a k) $Il:|ughlug of bulging on sk:pu'i' L~
Z. Pool slavation {oparator records)? “Z {» M5i-| 19. Major erosion or slope natenmahm" !
3. Decant indel elevalion {oparator records)? “ {z M5L] 20. Decanl Pipes _
4. Opan channel spillway slévation {(operator records)? /A Is watar antering inlel, bul nol exiling oullel?
5. Lowesi dam crest elevation (oparalor records)? 4 sl Is waler exiting outhel, bul not enlering inlet?
6. I instrumantation is prasant, ane readings W o .
y e ¥ ‘,.t{ ] ,q Is waler exiting outhet flowing dear? L
- 4 21. Seepage (specily location, | seepage camas finas,
7. Is the embankmani currently under construction II- peti i ate seapage rate below):
8. Foundation preparamn (remove vegelabion slumgs, I . /I
lopscl in area whers smbankmeant il will be placed)? ‘f[ [ From underdrain M
8 Trees growing on embankment? (Il 5o, indicale ;
largast diameter balow) L Al lsolated points on embankment slopes? i
10. Cracks or scams on crest? L~ Al natural hillside in the embankment area?
11 Is there significant setliemanl along the crast? b Over widespread areas? —
12, Are decan trashracks clear and in quue’-‘ v From downstream foundation area? [ L=
13, Depq‘uhsar:'uns or sinkholes n Iaulmgpa surface of i = : = )
whiripaol in the area’ ! “Hoils® beneath siream or ponded water
14, Clagged sp-u-mays grmn of diversion ditches? L7 Around the outside of the decant pipe?
15. Are spilway or dilch linngs detenorated? v | 22. surtece movements in vailey boliom or on hillside? L
16. Are outiels of decan] or undardrains blocked? P 23. Water agains! downsleam loe? &
17. Cracks or scarps on slopas? L 24, WWere Pholos taken during the dam inspecion?
Major adverse changes in these itams could cause instability and should be reported for
further evaluation. Adverse cenditions noted in these itams should normally be described {extent, loration,
volums, etc.) in the space below and on the hack of this sheet.

Inspection Issue # . Commenls _
S, m{*"f} "{m"*’”"{m‘-ﬁ /&‘ﬂ’?rﬂ L tef ffcféf C,z:_.,,a;flg Y My d L.,/
-El?‘,
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Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit 4 A/C ZATYZ 7 INSPECTOR ?fgﬁLmy
Datc  .2//7/ 204

[mpoundment Name 1954 dal Ferid

Impoundment Company Flrgaead Foxongey
EPA Region I U r
State Agency {Field Office) Addresss

Nante of Impoundment o
(Report each impoundment on a separate form under the same Impoundment NPDES
Pernnt number)

-~
New Update e
Yes No
Is impoundment currently under construction? 3 e
15 water or cew currently being pumped into
the impoundment? e L

IMPOUNDMENT FUNCTION: AJHHJM% A} Y f;.;c"(’{t);}i.-' .c'(-'\.f-’{;.a?{}cﬂif (.:,.{'{/
T [ L i
;r_?f&m f{;—'f-"l'.-.:,.{-{/

. . A -~ .
Nearest Downstrecam Town : Name L/;,/ij%:m
-~ v

[istance from the impoundment e ST

[mpoundment

Location: Longitude ¥ 7¥99z2Degrees Minutes Seconds
Latitude ¥ 79 293 Degrees Minutes  Seconds
State . M Counly  Hiwr Hasgpred

Does a state ageney regulate this impoundment? YES M’f NO

IMSo Which State Agency? A/ & DE MR Py -Mlﬂjy # Pttt o
& L

EPA Form XXXX-XXX, Jan 09



HAZARD POTENTIAL {In the event the impoundment should tail, the
fullowing would oceur):

o LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no prabable Joss of uman life or ccoromic or environmental
losses,

/ LOW HAZARD POTENTAL: Dams assigned the low hazard potential
classilication are those where failure or misoperation results in no probable loss of
human life and low cconomic and/or environmental losses. Losses are principally
limited o the owner’s property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classilication ave those dams where failure or misoperation results
In no probable foss of human life but can cause cconomic loss, environmental
damage, disruption of lifeline facilities. or can umpact other concerns. Signilicant
hazard potential classification dams are often located in predominantly rurail or
agricultural areas but could be located in arcas with population and significant
infrastructure.

_ HIGH HAZARD POTENTIAL.: Dams assigned the high hazard
potential classificalion are those where failure or misoperation will probably cause
loss of human life.

DE“:( RIBE REASONING FOR HAZARD RATING C HUSEN
»M'Eli_ﬂ’ v f-'.ft‘{/uwh L ot f/’a‘n /)' C, ;Ji"i@ﬂx *‘37,
}'!’a"‘ ,J?L{,.;L;_d’(f ft/Zﬁ::?f" s v 528 tw{fﬂ&aﬂ"'@rh i,

I

EPA Foarm XxXN-XXY, Jun 0



CONFIGURATION:

__; --. X : -_hn:uhnlun :::f::!;' : s HHeigh:
RS
R L
CROSS-VALLEY
BN A - - -

SIDE-HILL

DIKED

LY X SIS,

argni g

INCISED

Cross-Valley
Side-Hill
— +_Diked

Incised thm Coi e tion optional b
____ Combination Incised/Diked
Embankment Height 3¢ feel
Pool Arca F7 cowelk  acres
Cuorrent Frechoard . 7 feat

EPA Form XXXX-XXX, Jan 0%

Embankment Material 27, .Zf.r___',q__-,f f !./

Liner ¢ .y

Liner Permedbility

T 1 T Tt




TYPE OF OUTLET {Mark all that

#/# Open Channel Spillway
_ . Trapezoidal
Triangular
Rectangular
_ lregolar

_ . depth

bottom (0r average) width
top width

_;__ Outlet

I
ejat . i
H’ inside diameter

Material
cormugated metaf
_welded steel
< concrete o
__plastie {hdpe, pyve, ete.)
other (specify)

apply}

TRAM O AL

|'|'r'| LT

o
.

-

Hhaltna:
Wil

Bl E AL AR

I Hlgptia

+——

LN (]

/ I.L’“f—j Jf-f{/ dazﬂ.bf; MH«;;W“_;_,?

s water flowing through the cutlet?  YES 1’/__

A/_//# No Ouilet

ﬂf/ﬂ_ Other Type of Outlet {specify)

The Impoundment was Designed By

In=iade

IR LN AR
Anenire Wl

Laizrmeter

r_'ﬁ::cﬂfaﬂr‘.;»r‘,i_d M.cfr /Zfzisig-r,c c:ré/i

O PR g S
7

EPA Form XXXX-XXX, Jan 09



Has there ever been a [ailure at this site? YES / _ NO

If So When? ,f{,ﬂd‘z Feld
; _
If S0 Please Deseribe : 20 L%ff(}hm z;vf ff’t‘= 1r:~’? ’f'c/r el z:-n,?
..ff'fuii’.-ﬂ. {“‘f{-'&'/ /zﬂ,pn» ? fﬁw’ - feri 4’1/ sz (Hn-/r/n;..-d.

4&!&1&&&"(_@&1 tned  apeeq T v o
- . _m_é_(aﬁ_.ﬁ; wc—v[ffm / ,/ée e
/z‘ﬁﬁ_&u wﬂ-ﬁ/ﬂﬂ FL{f"-‘;_ . f:)-’#f’rﬂ /r:t,- Py LI
ﬂ’?:ﬂ"’ef’?—- i-’?/ by peghind ot & 2ane g o:.r*ﬂ/zc»'ﬂf '?_/‘11:2! .f-/

/{,/,f‘,?}_.f AL l{g-fm-’{i /E-—ﬂ'ﬁ*"ir“f = tg;}/f-f-rr:‘:.ﬁf:ﬂfﬂ-&ffﬁ z .

el Copn Xl tddstdtren .

EFPA Form XXXX-XX¥X, Jan 09



Has there ever been significant seepages at this site?  YES

If So When?

IF 50 Please Describe:

C—

EFA Form X003, 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 methed (e g.. piezometers, gw pumping,...)!

If s Please Describe ;

EFA Form XXXX-XXX, Jan 09
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