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Summary
Attached is the Report for the 2014 Annual Inspection of the Buck Steam Station
Primary Ash Basin Dam (Rowan 047), Additional Primary Ash Basin Dam (Rowan 068),
Basin 1 to Basin 2 Dam (Rowan 069), Basin 2 to Basin 3 Dam (Rowan 070) and Divider
Dam (Rowan 071). The inspection included observations of the ash basin dams,
discharge towers, and drainage pipes. In addition to the field observations of the
physical features of the impoundment(s), this annual inspection included a review of
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available design documents and inspection records. In preparing this report, AMEC has
relied on information contained in these design documents and inspection records
developed by others, which does not constitute an engineering validation as to the
accuracy or completeness of all information reviewed.
This inspection did not identify any features or conditions in the inspected ash basin
dams, their outlet structures or their spillways that indicate an imminent threat of
impending failure hazard. Review of critical analyses suggests the design conforms to
current engineering state of practice to a degree that no immediate actions are required
other than the recent and ongoing surveillance and monitoring activities already being
practiced. Deficiencies exist that require remedial action and/or secondary studies or
investigations that are part of an on‐going, comprehensive engineering review discussed
herein. Recommendations are contained in Section 6.0 of this report.
Sincerely,
AMEC ENVIRONMENT & INFRASTRUCTURE, INC.

Wm. Allen Lancaster
Senior Associate

Jianren Wang
Associate

Clay E. Sams, P.E.
Principal
Registered North Carolina NC4459
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1.0

STATUS OF PREVIOUS RECOMMENDATIONS
In early 2014, Duke’s Ash Basin Strategic Action Team (ABSAT) initiated a comprehensive
engineering review of all of Duke's ash basins to identify and address potential risks.
This review consists of a risk‐informed approach to confirm the structural integrity of
the ash basins and associated structures, as well as the characterization and evaluation
of all stormwater discharges near ash basins. This work was initiated as Phase 1 work
consisting of inspections at all of their ash basins performed and reported by “third
party inspectors.” Based on the third party inspections, ABSAT identified certain items
for follow‐up, either by particular reference to a feature or condition in subsequent field
inspections or by addressing in a written response specific to the identified condition or
deficiency.
Following the Phase 1 inspections, the ABSAT initiated a program of rehabilitation of
pipes and conduits where indications of possible need for such repair were observed
during the third party inspections. At the time this 2014 annual inspection report was
prepared, field work for rehabilitation of pipes was scheduled.
The ABSAT ordered Phase 2 work at this site to be performed by URS. The Phase 2 work
will culminate in the reconstitution of the engineering designs for the ash basins (or ash
ponds as sometimes referenced). The initial Phase 2 work was a thorough review of the
available existing information including previous inspection reports, design drawings,
engineering calculations and reports, performing another field inspection of the ash
basins and their dams and dikes, and assessing what new data is required to
reconstitute the design of the ash pond dams, outlet structures, and spillways in
accordance with generally accepted current engineering standards.
A Work Plan for Phase 2 activities was prepared to acquire the necessary new field and
office data and to update engineering calculations to reconstitute the design. At the
time this 2014 annual inspection report was prepared, field and office work necessary to
reconstitute the design was in progress. This 2014 annual inspection report notes items
or features observed during the field inspection requiring maintenance or monitoring
plus the status of items or features identified in the previous inspections by Duke, their
consultants, NCDENR, the EPA, and the third‐party inspectors (both Phase 1 and
Phase 2). This 2014 annual inspection report does not include any of the results of the
Phase 2 office and field work being performed.
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This 2014 annual inspection report is intended to identify any features or conditions in
the inspected ash pond dams, their outlet structures or their spillways that indicate an
imminent threat of impending failure hazard. The Phase 2 work, when completed, will
evaluate the structural soundness of the impoundment and the compatibility of design
of the impoundment with respect to generally accepted current engineering standards,
or identify corrective actions, including possible new construction features, needed to
achieve this goal.
See Appendix 1 for a tabular listing of current and previous recommendations and their
status.
2.0

MONITORING DATA
Monitoring of the Buck Steam Station Ash Basins consists of the following items:
A) Environmental
The average daily discharge from the ash basin system to the Yadkin River for the past
year is understood to have been in the range of approximately 0.1 to 0.4 mgd. The
discharge is monitored regularly as required by the regulations of the National Pollutant
Discharge Elimination System (NPDES) permit to ensure compliance with environmental
discharge limits. Heavy metals, total suspended solids, oil, grease, and pH are also
monitored on a regular basis. All environmental monitoring will continue in order to
satisfy NPDES permit requirements.
B) Piezometers, Observation Wells and Settlement Monuments
Presently, 19 piezometers and 6 observation wells are located on the various Buck Ash
Dams. Five piezometers and five observation wells are located at the Primary Dam. Two
piezometers are located on the Divider Dike. Two piezometers are located on the
Basin 2 to Basin 3 Dam. Ten piezometers and one observation well are located on the
Additional Primary Dike (Reference 7.1). Station personnel take monthly water level
readings and report the readings to ABSAT Engineering. Water levels in the piezometers
are checked during the monthly inspections, and the data collected are analyzed by
ABSAT Engineering for any changes or anomalies. Plots of these historic and current
readings are reviewed on a monthly basis. Review of the piezometer data over the past
two years indicates relatively stable water levels in most of the pizometers except a few
with slight fluctuation with pond water levels. In addition, nine settlement monuments,
all located on the Additional Primary Dike, are monitored annually.
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The V‐notch weir located at the toe of the Main Dam is used to monitor discharge from
the Secondary Pond to the Yadkin River.
C) Plant Personnel Inspections
Until recently, plant personnel have been performing monthly inspections of the ash
pond dams. The monthly inspection includes inspections of interior slopes, crests,
exterior slopes, outlet structures of the dams along with pool levels and monthly
weather. Special inspections are also performed for unusual conditions that may be
critical, such as 2 inches or more of rain in 24 hours, tornados, earthquake tremors, etc.
Annual reports are broad in scope and summarize conditions of the dams. The plant
personnel may be augmented for special and annual inspections. Starting from August
2014, AMEC has been performing weekly inspection of dams. However, no annual
inspection reports were available for review. These reports contain photographs of the
observations. The ash basin weekly, monthly, and special inspection reports performed
by station personnel or Duke’s consultants were reviewed. The significant items noted
in the reviewed monthly and special inspections include the following:
For the Additional Primary Dike, ROWAN‐068:




Clear, concentrated seepage was observed in riprap lining along the toe of the
dam embankment.
Areas of stressed vegetation on downstream slope of dam. Bare areas below the
slope drains and benches.
Sediment noted in groin ditch adjacent to eroded roadside ditch along Dukeville
Road. Remove sediment and stabilize area.

For Basin 1 to Basin 2 Dam (Between Basins 1 and 2) – ROWAN‐069


An area 15’ × 15’ of erosion developed in riprap discharge channel.

For the Basin 2 to Basin 3 Dam (Between Basins 2 and 3) – ROWAN‐070.


Evidence of animal trail extends from upstream toe to downstream toe. No
erosion associated with the path. Recommend removing animals from the dam.

For the Main Dam (Basin 3‐ Main Dike) – ROWAN‐047 (This dam also retains the Retired
Primary Ash Pond).


Last section of concrete chute spillway outlet channel has separated from
channel and settled.
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For the Divider Dike – ROWAN‐071


3.0

Appears animals are burrowing on downstream slope of dam in‐line with
piezometer 12. These issues continue to be monitored and routinely maintained.

DESIGN HISTORY
The following information was primarily obtained from the URS Phase 2 Reconstitution
of Ash Pond Designs Revised Work Plan (Rev. 1) (Ref. 7.7), Duke Energy Drawing B‐3039‐
D, Dated 23 May, 1977 (Ref. 7. 5) and the Duke Energy Emergency Action Plan, Buck
Steam Station, Revised July, 2014 (Ref. 7.6) provided by plant personnel.
Duke Energy’s Buck Steam Station is located in Rowan County, NC. It was formerly a four
unit, 256‐megawatt coal‐fired generating plant and began commercial operation in
1926. The coal‐fired units at the Buck plant were retired between 2011 and 2013. The
plant now has a new 620‐megawatt, combined‐cycle natural gas generating capacity.
The ash basin system at the plant was used to retain ash generated from coal
combustion at the plant. The ash basin system currently consists of three main
impoundments, their associated dikes and discharge structures, and two canals.
Under the final former plant operation scheme, all ash was sluiced from the plant to the
Additional Primary Pond through ash discharge lines. The Additional Primary Pond (also
called Pond 1) then discharged through a canal, a discharge structure, and the Basin 1 to
Basin 2 Dam into Pond 2. Pond 2 was the upper portion of the old Primary Pond. Basin 2
discharged through a short canal, through a discharge structure, the Basin 2 to Basin 3
Dam, then into a canal leading to Basin 3 (also called the Secondary Pond). Water from
the Secondary Pond was discharged to the Yadkin River through the Secondary Pond
Discharge Tower (Photo 35). The pH of the effluent was adjusted at the Secondary
Discharge Tower prior to discharge.
The facility has six structures considered dams according to public NCDENR records: the
Basin 3 Main Dike (NCDENR ID=ROWAN‐047), and five additional impoundments
(NCDENR IDs=ROWAN‐068 to 072), which are named Additional Primary Dike, Basin 1
to Basin 2 Dam, Basin 2 to Basin 3 Dam, Divider Dike, and Fuel Containment Dike,
respectively. The Fuel Containment Dike (ROWAN‐072) is located on the north side of
the plant and classified as exempt low hazard, and is not included in the scope of work
for this Annual Inspection.
Because of changes in where the ash sluice lines discharged over the years, these ponds
and dikes have been referred to by different names at different times.
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Construction of ash disposal facilities at Buck Steam Station began in approximately
1957 with construction of the Main Dam (ROWAN‐047). The Main Dam as originally
constructed had a total length of approximately 1960 feet, a maximum height of
approximately 59 feet and a crest elevation of 680 feet. Both upstream and downstream
slopes were constructed at 3(H): 1(V). From left to right, the Main Dam extended in an
easterly direction for approximately 650 feet. After crossing a drainage feature, the dam
alignment curves toward the south in a curved section approximately 200 feet long, and
then extends approximately 320 feet to the Emergency Spillway. The southerly oriented
portion of the dam is generally approximately 5 feet high. The Emergency Spillway has a
150‐foot entrance section at elevation 677.5 feet and slopes down at 1.45 percent for
an average distance of approximately 150 feet. The Emergency Spillway section
terminates into a wooded area where it discharges toward the Yadkin River.
The Main Dam was constructed with an approximately 5‐foot‐wide blanket toe drain of
sand or gravel at the toe. A 6‐inch‐thick filter layer and riprap were placed at the toe
and extending up to elevation 630 feet (Reference 7.5).
As the ash pond capacity diminished over time, the original pond was eventually divided
into two ash ponds (Primary and Secondary) by construction of a separate dike, the
Divider Dike (ROWAN‐071). The north portion of the Primary Pond to the west of the
Divider Dike has since been filled with ash to elevations ranging from about 685 to
689 feet, and was retired from use a number of years ago. This retired portion of the
basin is now covered with vegetation. The area to the east of the Divider Dike is referred
to as the Secondary Pond and is still in use. The Divider Dike separates the retired
Primary Pond from the Secondary Pond. The Divider Dike and berm were constructed in
1977 as part of the 1977 Stage I Modifications. The Divider Dike was constructed on top
of ash that had accumulated in the basin since 1957 to an elevation of about 677 feet.
The crest of the Divider Dike is about 15 feet wide and has a crest elevation of 690 feet.
The approximate length of the divider dike is 1,100 feet. The side slopes are constructed
at approximately 3.5(H):1(V). A 50‐foot‐wide berm with a top elevation of about
682 feet was constructed on the Secondary Pond or east side of the Divider Dike,
apparently to improve the stability of the Divider Dike. The Divider Dike was originally
about 12 to 13 feet high from the ash surface to its crest. The crest of the dike is now
about 3 to 4 feet above the adjacent ash in the retired Primary Pond.
As part of the 1977 Stage I Modifications, the western end of the Main Dam was raised
to elevation 690 feet by construction over the existing ash and movement of the crest
toward the north. The upstream slope of the raised section of the Main Dam was
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constructed at 3.5(H):1(V); the downstream matches the 3(H):1(V) slope of the existing
dam (Reference 7.5).
The North Carolina Dam Safety Regulations would classify the Main Dike as a “Large”
dam. According to US Army Corps of Engineers (USACE) criteria, the Main Dike would be
classified as an “Intermediate” structure. Past reports indicate that the Main Dike is to
be considered a “High Hazard” dam by the North Carolina Utility Commission (NCUC)
due to environmental impact considerations associated with a potential breach.
Discharge from the Secondary Pond (also called Pond 3) is through the Secondary Pond
Discharge Tower. The discharge tower is a concrete tower, with the discharge elevation
controlled by the use of concrete stop logs. The tower discharges through a 36‐inch‐
diameter, asphalt‐coated corrugated metal pipe into a steel flume, which in turn
discharges to the Yadkin River.
The Additional Primary Pond (ROWAN‐068) is located west of the retired Primary Ash
Pond. The Additional Primary Dike (also called Pond 1) was constructed in about 1982 to
increase the capacity of the plant’s ash basin system. The Additional Primary dike is an
earthen dike with a crest elevation of 710 feet. The dike runs north‐south, parallel to
Dukeville Road, turning to north‐east. The approximate length of this dam is 2000 feet.
The crest width is approximately 20 feet. The side slopes were constructed at
2.5(H):1(V). The upstream slope was constructed with 20‐foot‐wide berms at elevation
690 feet and 670 feet. The downstream slope was constructed with a 30‐foot‐wide
berm at elevation 670 feet and a 20‐foot‐wide berm at elevation 690 feet. The dike was
constructed over a drainage feature with spring activity observed during construction. A
zoned horizontal drainage blanket was constructed to extend from the downstream toe
to approximately 2/3 of the distance to the centerline of the dam. The maximum height
of the dam is approximately 72 feet. The approximate area of the pool is 57 acres (at
normal pool). The pool elevation has generally maintained at 703.8 feet. The maximum
pool stage for the Additional Primary Pond is 708.95 feet.
The discharge from the Additional Primary Pond is through the Additional Primary
Discharge Tower into the Additional Primary Canal. Basin 1 to Basin 2 Dam
(ROWAN‐069) impounding the canal has a crest elevation of 710 feet and a maximum
height of approximately 27 feet. The side slopes are 3 (H):1 (V). The discharge tower is a
concrete tower, with the discharge through a 36‐inch‐diameter concrete pipe into
Basin 2. The discharge elevation is controlled by the use of concrete stop logs.
Basin 2 is the upper remaining portion of the old retired Primary Pond and has a surface
area of approximately 46 acres. This pond is currently impounded by natural topography
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on all sides except along the northeast and east sides of the pond, where it is
impounded by the Divider Dike and the northern end of the old retired Primary Pond
that is impounded by the Main Dike. The pool elevation of Basin 2 is currently
maintained at approximately 682.2 feet. The maximum pool stage is 688.98 feet.
Discharge from Basin 2 is through the Basin 2 to Basin 3 Discharge Tower. The crest of
the Basin 2 to Basin 3 Dam (ROWAN‐070) is at elevation 690.0 feet. The maximum
height of the dam is approximately 20 feet with side slopes of 2 (H): 1 (V). The discharge
tower is a concrete tower, with the discharge elevation controlled by the use of
concrete stop logs. The tower discharges through a 42‐inch‐diameter concrete pipe into
a canal flowing to the Secondary Pond (Pond 3).
The Secondary Pond is the final pond before the ash effluent discharges to the Yadkin
River. The Secondary Pond has an approximate surface area of 16.5 acres at normal pool
and a normal pool elevation of approximately 674.0 feet. The maximum pond elevation
is 678.07 feet. The Secondary Pond is currently impounded by the Main Dike on its
north and east sides and the Divider Dam on the west side, with other sides being
impounded by natural terrain. As described above, the Main Dam also serves to
impound the old retired Primary Pond. The Main Dam has a crest elevation of 690.0 feet
along the portion impounding the old retired Primary Pond and ties in to the Divider
Dike. This portion was raised from about elevation 680 feet to elevation 690 feet
(referred to as the Stage IA and IB modifications) in 1977. The Main Dam has a crest
elevation of 680.0 feet where the Secondary Pond is impounded. The Main Dam is
approximately 1,400 feet long and has a maximum height of approximately 70 feet. The
crest width is approximately 15 feet wide and the side slopes are constructed at
approximately 3(H):1(V).
4.0

DESIGN FLOOD AND DAM ADEQUACY
A) Hydrology and Hydraulics
The URS Phase 2 Reconstitution of Ash Pond Designs Revised Work Plan lists the
following available hydrologic and hydraulics information:






Hydrologic Analysis Report (ESP 2012)
Ash Basin ¾ PMP Flood Routing (1987)
Dam Breach Analysis (ESP 2012)
Existing and Proposed Pond Routing models (HEC‐HMS 2012)
Hydrologic Modeling of Slip‐Lining Alternatives (ESP 2014)

The existing data provide information with respect to the reporting of hydrologic and
hydraulic data including the dam breach analyses for the Main Dam (ROWAN‐047) and
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Additional Primary Dam (ROWAN‐068). URS notes that hydrologic models are provided
and the information appears up to date with current design and assessment standards.
A complete hydraulic model in HEC‐RAS format, that is typically included as part of
breach assessment modeling, is missing from the data. URS (Reference 7.7) states that
to verify channel flows and breach elevations from new bathymetric information, this
modeling data needs to be acquired. This information is available in the Dam Breach
Analysis Report (ESP 2012) in hard‐copy format, but the model itself is not present in
the data. URS’s Phase 2 Work Plan includes the following tasks:






Perform review of inundation study hydraulics based on most recent survey and
bathymetric information. The existing hydrology model is sufficient for
completing this analysis. Obtain or develop hydraulic model for inundation
analysis. Include proposed outfall slip lining and other outfall improvements
based on geotechnical and structural recommendations. Recent modifications to
the additional primary pond will be included in the hydraulic analysis.
Complete analysis of remaining volume and useful life. Develop a facility closure
plan with the updated hydrologic and hydraulic routing based on closure
recommendations to allow discharges from other areas of the site to be
attenuated while reducing the potential for adverse environmental impact from
close ash pond areas.
As part of the ash basin decommissioning process, process flows, including storm
water runoff from the station’s activities, will eventually be diverted from the
basin systems. URS will focus civil/stormwater activities on elements that impact
dam safety.

B) Structural Adequacy of Slopes
Stability analyses performed by Duke and their consultants in the past indicated that the
safety factors for the loading conditions analyzed met or exceeded the requirement by
NCDENR and other industry standards except the downstream slope of the Main Dike
under steady‐state operation condition, where the calculated safety factor of 1.4 was
slightly below the required 1.5. The information below was based on the URS Phase 2
Work Plan.
The URS Phase 2 Reconstitution of Ash Pond Designs Revised Work Plan lists the
following available Slope Stability information:




2008 Annual Ash Basin Dike Inspection, October 17, 2008, S&ME, Inc.
Buck Steam Station Ash Dike Slope Stability Analysis, December 2004, Devine
Tarbell & Associates, Inc.
Sixth Independent Consultant Inspection Report Ash Basin Dikes Buck Steam
Station, February 28, 2006, MACTEC Engineering and Consulting, Inc.
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Buck Landfill Preliminary Engineering Study, January 23, 2009, S&ME, Inc.
Existing Dike Stability Evaluation Duke Power Buck Steam Station, March 27,
2009, S&ME, Inc.
Existing Dike Stability Evaluation Phase II Supplemental Report Duke Power Buck
Steam Station, May 12, 2009, S&ME, Inc.
Permit Application Documents for South Gate Modification Stabilization Buck
Steam Station New (Additional Primary) Dam, March 2, 2012, S&ME, Inc.
Slope Stability Evaluation for the Fabriform Revetment Construction on the Main
Dam of the Secondary Ash Basin, Calculation BC‐Unit 5‐6‐0007, April 5, 2012,
Duke Energy.

URS reached the following conclusions:
Duke performed stability analyses for all the dikes in 1986 and 1996. However, the
stability or strength calculations were not provided at the time of preparing the work
plan.
The divider dike is founded on the retired ash basin and is likely more susceptible to
liquefaction than soils. A series of consolidated undrained triaxial tests and gradation
tests have been performed on the ash material during the previous investigations.
However, no liquefaction analysis was performed.
The majority of the analyses were based upon a series of consolidated undrained (CU)
triaxial tests conducted by Duke in 1981 and 1982. The site has been modified
significantly during the past 30 years. HDR has performed numerous soil testing borings
and laboratory tests recently. In addition, HDR has installed monitoring wells
throughout the site. However, the dikes have not been re‐evaluated based upon the
new data.
In general, in order to evaluate the stability of the ash basin dams, the following
analyses are planned to be completed as part of URS Phase 2:
1. Parametric calibration for soil hydraulic properties
Unlike other key properties, hydraulic properties such as hydraulic conductivity can vary
over several orders of magnitude for a range of soils, and often with substantial
anisotropy for seepage in horizontal versus vertical directions. Also, laboratory test
samples usually do not represent important variations within a larger soil deposit. As
such, an iterative process of parametric calibration shall be used to arrive at final
estimates of the hydraulic properties. Initial estimates of the hydraulic soil parameters
will be incorporated into SEEP/W and the modeled pore water pressures at the field
piezometer locations will be compared to the corresponding piezometer reading. The
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soil parameters will then be varied until a reasonable match is obtained between the
modeling values and the field readings.
2.

Global Static Slope Stability
a. Normal Pool Conditions
b. Maximum Pool Conditions
c. Sudden Drawdown
d. Temporary Loading during Operation or Maintenance

3. Sloughing Stability (Shallow Slope Stability, or “maintenance type failures”)
4. Global Seismic Stability and Deformation
5. Seepage and Piping Potential
6. Liquefaction Screening (Embankment and Foundation)
Global static slope stability evaluations noted above will be performed at the selected
eight critical cross sections, while remaining analyses may, at the geotechnical
engineer’s discretion, be performed at only the most critical sections for each
impoundment.
C) Riser Structure Adequacy

In STANTEC’s Phase 1 Summary (Ref. 7.2), an issue with Basin 3 riser structural stability
was raised and recommended that the stability of the riser structure be evaluated.
URS’s Phase 2 Work Plan includes the following analysis and evaluation:




Stop Log Strength Evaluation – The capacity of the precast concrete stop logs will
be calculated considering the range of hydraulic head pressure due to typical
pond elevations and volume of ash. The evaluation will include both seismic and
non‐seismic conditions and will consider the effect of liquefaction of ash. The
capacity calculation will provide the flexural strength, shear strength, and
bearing strength of the stop log, along with a comparison of the anticipated
loading conditions. The strength of the stop log will be calculated in accordance
with the American Concrete Institute ACI‐350. The calculations will be based
upon the details of the stop logs shown on drawings B‐3039F and B‐3066B.
Riser Stability/Strength Evaluation – URS will conduct a full stability and strength
evaluation of the 1984 primary riser. The stability analysis will investigate the
adequacy of the intake tower when subjected to buoyancy forces under a flood
event, wind loading, and seismic loading in accordance with North Carolina Dam
Safety requirements. Potential failure modes that will be investigated include
bearing capacity failure, overturning failure, sliding failure and rocking that
would cause damage to the pipe/riser interface (seismic only). The strength of
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the intake tower concrete under flood, wind, and seismic conditions will also be
calculated. The results of the analysis will summarize the anticipated factors of
safety along with the full set of supporting calculations.
5.0

FIELD INSPECTION
Allen Lancaster, Hunter Hicks, Greg Mackin, and Beth Howard inspected the following
five dams at Buck Steam Station on November 13, 2014: Main Dam, ROWAN‐047,
Additional Primary Dam, ROWAN‐068, Basin 1 to Basin 2 Dam, ROWAN069, Basin 2 to
Basin 3 Dam, ROWAN‐070, and Divider Dam, ROWAN‐071. AMEC was accompanied by
Mr. Dale Wooten, our site contact at Buck Steam Station, and Patrick W. Dunn, Ph.D.,
P.E. of Terracon, a Duke Energy consultant. The weather was generally partly cloudy and
warm with some overcast and the air temperature about 60 degrees F. The day prior to
the inspection was generally dry. The surfaces of the dams were generally dry the day
of the inspection.
Observations noted during the inspection are as described below and depicted in the
photographs of Appendix 2. In the following descriptions, right and left refer to the
perspective of an observer facing the “downstream” direction.
A) Main Dam, ROWAN‐047
The water surface in the Secondary Pond (Basin 3) impounded on the west side of the
Main Dam was at approximately elevation 675.4 feet on the latest measurement date
prior to the inspection of November 8, 2014. Dry ash covered with trees and brush was
observed on the old retired Primary Pond located south of the western end of the Main
Dam.
The Main Dam was in visibly good condition at the time of the inspection (Photos 25, 30,
33 and 34). The gravel road along the crest was in good condition. Grass on the
downstream slope was generally in good condition with some sparse cover observed,
generally in the typically wet area previously observed near the downstream toe.
Indications of erosion caused by surface runoff were not observed. The downstream
groins on both sides of the dam have been armored with riprap. The riprap generally
appears to be in good condition with limited silting or erosion noted. No blockages
were observed at the discharge inlet or outfall or channels. The Emergency Spillway
appeared to be in good condition with no indications of past use (Photos 45 and 46).
Several minor items were observed:


The wet area usually observed near the toe of the Main Dam was observed to be
dry at the time of the inspection (photos 43 and 44).
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The last joint of the Concrete Discharge Channel was displaced (Photo 36).
The steel V‐notch weir located at the toe of the dam is badly rusted and
deteriorated (Photo 32).
Limited silt in the riprap of the left groin drainage ditch (Photos 37 & 38).
The CMP culvert extending from the left groin, beneath the gravel toe access
road is in poor condition. The Inlet is clogged with riprap, the outlet is badly
rusted, erosion has caused a void at the outlet, and there is flow at the outlet,
but indications of flow at the inlet were not observed (Photos 39, 40, 41, 42, and
43).
Acid splatter damage to concrete on the northeastern side of the discharge
tower (Photo 26 and 29).
Deteriorated stop logs stored on top of the tower appear to be acid damaged
(Photo 28).
Water flows through cracks in the stop logs (Photo 27).
The Fabriform revetment blanket on the eastern side of the Main Dam and north
end of the Divider Dike appears to be in serviceable condition. However, the
Fabriform blanket is 37 years old (Photo 30).
Trees ranging up to approximately 24 inches in diameter are located on southern
sections of the Main Dam, north of the Emergency spillway (Photo 31).
Beavers have damaged some of the trees located on southern sections of the
main dam (Photo 31).

B) Additional Primary Dam, ROWAN‐068
The water surface in the Additional Primary Pond (Basin 1) impounded by the Additional
Primary Dam was at approximately elevation 700.5 feet on the latest measurement date
prior to the inspection of November 8, 2014. The Additional Primary Dam was in visibly
good condition at the time of the inspection. The gravel road along the crest was in
good condition. Grass on the downstream slope was generally in good condition with
some sparse cover and one area of erosion observed, groins on the east side of the dam
have been armored with riprap. The riprap generally appears to be in good condition
with some silting observed along Dukeville Road. No blockages were observed at the
discharge inlet or outfall or channels. Several minor items were observed:


Two access manholes are located on the elevation 670 feet downstream berm
that open to plastic lines entering from the east and exiting toward the south
west. We were informed that the plastic pipes connect to terracotta pipes
previously identified in the Stantec Inspection. A video survey of the piping was
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previously performed but not completed. We understand that the video will be
repeated with different equipment.
Erosion was observed at the crest of the elevation 690 berm and exiting down
the downstream slope toward the east of the bend in the alignment of the
Additional Primary Dam on the northwest side. The erosion has caused gullies to
start to form and has eroded soil away from the concrete anchors for the fence
along this crest (Photo 2). It appears that sheet flow of storm water occurs over
the crest and down the embankment. This erosion may be the source of the
sediment observed in the riprap in the groin toward the east and south.
Riprap was observed to clog a CMP pipe in the northern portion of the groin
ditch along Dukeville Road (Photo 3).
Silt in the riprap of the groin flowing from the north and from the south toward a
CMP culvert passing beneath Dukeville Road (Photos 4, 5, and 6).
Groundhog borrows were observed on the downstream slopes of the Additional
Primary Dam and within the ash within the pond, above the upstream slope
(Photo 7).

C) Basin 1 to Basin 2 Dam, ROWAN‐069
The Basin 1 to Basin 2 Dam was in visibly good condition at the time of the inspection
(Photos 8, 16, and 17). The gravel road along the crest was in good condition. Grass on
the downstream slope was generally in good condition with some sparse cover
observed. The upstream had bare areas primarily due to lowering of the water level and
exposing in grassed areas. Indications of erosion caused by surface runoff were not
observed. The downstream groins on both sides of the dam have been armored with
riprap. The riprap generally appears to be in good condition with limited silting or
erosion noted. No blockages were observed at discharge inlet or outfalls or channels
(Photos 11 & 14). Several minor items were observed:





The riprap at the downstream toe had been recently repaired (Photos 8 and 13).
Bare areas were observed on the upstream slope and abutments of this dam.
The water level behind the dam appears to have been higher in the past. The
lower water exposed areas that now need landscaping (Photos 9 and 10). Logs
and debris were stranded near the high water level (Photos 9 and 10).
Weeds were observed growing from the wooden floating trash rack (Photo 12).
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D) Basin 2 to Basin 3 Dam, ROWAN‐070
The Basin 2 to Basin 3 Dam was in visibly good condition at the time of the inspection.
The gravel road along the crest was in good condition. Grass on the downstream slope
was generally in good condition with some sparse cover observed (Photo 24).
Indications of erosion caused by surface runoff were not observed. No blockages were
observed at the discharge inlet or outfall or channels. Several minor items were
observed:




The high level bridge to the Discharge Tower has been repaired. However, the
lower level bridge is sagging badly (Photos 16, 17, and 18)
Weeds are growing in the wooden floating trash rack (Photos 19 and 20).
Past beaver activity was observed in and along the canal leading to the
secondary pond. Several trees were observed to have been cut or gnawed.
Entrances to beaver borrows were observed on the south bank of the canal.
The entrances are now above the water level in the canal. It is thought that
they were dug when the water level was higher so the entrances were dug by
the beavers below the water level at that time. None of the beaver activity
appeared to be recent and is thought to have occurred approximately six
months to a year ago (Photos 21, 22, and 23).

E) Divider Dam, ROWAN‐071
The Divider Dike is in visibly good condition. The vegetation cover is generally good and
appears sufficient. No cracks, scarps, or depressions were observed. Limited rodent
activity was observed. Several minor items were observed:





One groundhog burrow was observed.
Riprap had been placed at the toe near the Secondary Pond water line (photo
15). We were informed that this riprap may have been placed in the past to
stabilize what may have been an ash boil in this area. No ash was observed in
this area. Some rodent activity may have occurred in this area.
The retired Primary Pond located toward the west is heavily wooded.

F) Third‐Party Inspection Findings
The findings of the recent third party inspection by Stantec presented in a summary
(Ref. 7.2) were transmitted by Duke to AMEC for review and are noted below:
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Stability/Seepage Issues:
BUC‐1: (Stantec Facility Issue 1) A known seepage area 20 feet by 50 feet in plan
dimension exists near the base of the Main Dam, just west of the outlet structure
headwall. This seepage has not been evaluated or modeled in the stability analyses.
Recommended Action: Perform a seepage evaluation for the dam, including an
assessment of exit gradients. Update stability analyses to reflect current phreatic
conditions, consistent with the observed seepage area. Topographic surveys, subsurface
explorations, and/or laboratory testing may be needed to address data gaps.
BUC‐2: (Stantec Facility Issue 2) The 30‐foot‐tall fly ash stack on the eastern portion of
Additional Primary Pond 1 was not included in the stability analyses that were reviewed.
Recommended Action: Update stability analyses with current geometric, phreatic, and
loading information. Topographic surveys, subsurface explorations, and/or laboratory
testing may be needed to address data gaps.
Pipes/Outlet Structure Issues:
BUC‐3: (Stantec Facility Issue 3) The extent and purpose of two terracotta pipes
encountered near the toe of the Additional Primary Pond 1 Dam and the origin of water
flowing from the pipes are unknown.
Recommended Action: The condition, length, and water source of the pipes should be
evaluated.
BUC‐4: (Stantec Facility Issue 4) The outlet riser structure for Pond 3 is a reinforced
concrete, stoplog structure 6 feet‐3 inches by 8 feet in plan and 36 feet in height,
supported by a soil bearing foundation system which is 6 feet‐9 inches by 8 feet‐8 inches
in plan. The structure may lack adequate lateral support.
Recommended Action: The stability of the structure should be evaluated.
Maintenance Issues:
BUC‐5: (Stantec Facility Issue 5) There was sedimentation in the toe and groin ditch
area of the Additional Primary Pond 1 Dam, adjacent to the eroded roadside ditch of
Dukeville Road.
Recommended Action: The roadside ditch should be repaired to prevent future
erosion. The toe area should then be cleaned of the existing sediment and monitored
monthly to verify that sediment is not originating from the dam.
BUC‐6: (Stantec Facility Issue 6) There are damaged/broken lateral and diagonal
supports under the bridge deck, which provides access to the decant structure at the
Pond 2 to Pond 3 Dam.
Recommended Action: Replace the damaged/broken wooden supports.
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BUC‐7: (Stantec Facility Issue 7) The Main Dam is heavily forested for a distance of
500 feet north of the Emergency Spillway.
Recommended Action: Trees and brush should be removed from the upstream, crest,
and downstream faces of the dam.
BUC‐8: (Stantec Pipe Issue 1) Pipe material is corrugated metal, with infiltration
weepers observed.
Recommended Action: Develop and implement a plan to properly abandon corrugated
metal outlet pipe. Interim risk reduction measures such as slip lining and seepage
filters, may be considered if impoundment is scheduled for short‐term closure. If
impoundment is scheduled to remain in service, corrugated metal pipe should be
properly abandoned.
6.0

RECOMMENDATIONS
A) General Site Recommendations
i.

Beaver have damaged some of the trees located on southern sections of the
main dam, and have been active in the canal leading from Basin 2 to Basin 3
(Secondary Pond). We understand that beavers were trapped in these areas
earlier this year. Beaver control measures should continue as needed.
ii. Groundhog burrows were observed in several areas. The groundhogs should
be eradicated and their burrows should be filled.
iii. General landscaping activities including mowing of the grass, re‐establishing
areas of sparse or no grass, and removal of sediment and vegetation from
riprap.

B) Main Dam
i. The wet area usually observed near the toe of the Main Dam was observed
to be dry at the time of the inspection. However, this area is expected to
become wetter in the rainier part of the year. Continued observation of this
area is recommended.
ii. The last joint of the Concrete Discharge Channel at the toe of the dam was
displaced. Apparently, from previously inspected photos, this displaced
concrete section has not moved appreciably recently. It is recommended
that current observations of this condition be continued.
iii. The steel V‐notch weir located at the toe of the dam is badly rusted and
deteriorated. The condition of this weir should be evaluated and the weir
should be repaired or replaced as appropriate.
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iv. The CMP culvert extending from the left groin, beneath the gravel toe access
road is in poor condition. This culvert should be replaced.
v. Acid splatter damage to concrete on the northeastern side of the discharge
toe. Deteriorated stop logs stored on top of the tower appear to be acid
damaged. The deterioration of the concrete should be evaluated and the
procedure for adjusting the pH of the effluent should be modified if indicated
by the evaluation.
vi. The Fabriform revetment blanket on the eastern side of the Main Dam and
north end of the Divider Dike appears to be in serviceable condition.
However, the Fabriform blanket is 37 years old. The continued serviceability
of the Fabriform revetment should be evaluated.
Trees ranging up to approximately 24 inches in diameter are located on southern
sections of the Main Dam, north of the Emergency Spillway. A plan to remove the
trees has been developed and submitted to NCDENR for approval.
C) Additional Primary Dam
i. Two access manholes are located on the elevation 670 feet downstream
berm that open to plastic lines entering from the east and exiting toward the
south west. We were informed that the plastic connect to terracotta pipes
previously identified in the Stantec Inspection (Photo 1). A video survey of
the piping was previously performed but not completed. We understand that
the video will be repeated with different equipment. The evaluation of these
drains should be continued.
ii. Erosion was observed at the crest of the elevation 690 berm and exiting
down the downstream slope toward the east of the bend in the alignment of
the Additional Primary Dam on the northwest side. The erosion has caused
gullies to start to form and has eroded soil away from the concrete anchors
for the fence along this crest. It appears that sheet flow of storm water
occurs over the crest and down the embankment. Drainage of storm water in
this area is recommended. Regrading of the elevation 690 berm and
reestablishment of grass cover are recommended.
D) Basin I to Basin 2 Dam
i. Weeds were observed growing from the wooden floating trash rack. These
weeds should be removed.
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E) Basin 2 to Basin 3 Dam
i. The high level bridge to the Discharge Tower has been repaired. However,
the lower level bridge is sagging badly. The low level bridge should be
replaced or repaired.
ii. Weeds are growing in the wooden floating trash rack. The weeds should be
removed.
F) Divider Dam
i. The retired Primary Pond located toward the west is heavily wooded. The
desirability of these trees should be evaluated and they should be addressed
as indicated by the evaluation.
7.0
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Appendix 1
Status of Previous Recommendations and 2014 Recommendations
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The table below is a summary of a current inspection results, 2009 EPA report
recommendations (Reference 7.1), NCDENR 2013 NOI (Reference 7.3) and 2014 NOI (Reference
7.4) and Stantec report recommendations (Reference 7.2)
2014 AMEC Inspection Recommendations
Ref. No.
A) i
(Entire Site )

A) ii
(Entire Site )

A) iii
(Entire Site )

B) i
(Additional Primary
Dam Rowan 068)

Recommendations
Beaver have
damaged some of
the trees located on
southern sections of
the main dam, and
have been active in
the canal leading
from Basin 2 to Basin
3(Secondary Pond).
We understand that
beavers were
trapped in these
areas earlier this
year. Beaver control
measures should
continue as needed.
Groundhog burrows
were observed in
several areas. The
groundhogs should
be eradicated and
their burrows should
be filled.
General landscaping
activities including
mowing of the grass,
reestablishing areas
of sparse or no grass,
removal of sediment
and vegetation from
riprap.
The wet area usually
observed near the
toe of the Main Dam
was observed to be
dry at the time of the
inspection. However

Recommended
Time for
Implementation
On‐going
maintenance and
monitoring.

2013 Status

Current Status

N/A

On‐going
maintenance and
monitoring.

As soon as
reasonable.

N/A

On‐going
maintenance.

On‐going
maintenance.

N/A

On‐going
maintenance.

On‐monitoring.

N/A

On‐going
monitoring.
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Ref. No.

B) ii
(Additional Primary
Dam Rowan 068)
( This is the same as
EPA 4.17, 2013
NCDENR 2013
Rowan047‐2 and
NCDENR 2014
Rowan047‐5)

B)iii
(Additional Primary
Dam Rowan 068)

B) iv
(Additional Primary
Dam Rowan 068)

B) v
(Additional Primary

Recommendations
this area is expected
to become wetter in
the rainier part of the
year. Continued
observation of this
area is
recommended.
The last joint of the
Concrete Discharge
Channel at the toe of
the dam was
displaced.
Apparently, from the
previous inspection
photos this displaced
concrete section has
not moved
appreciably recently.
It is recommended
that current
observations of this
condition be
continued.
The steel V‐notch
weir located at the
toe of the dam is
badly rusted and
deteriorated. The
condition of this weir
should be evaluated
and the weir should
be repaired or
replaced as
appropriate.
The CMP culvert
extending from the
left groin, beneath
the gravel toe access
road is in poor
condition. This
culvert should be
replaced.
Acid splatter damage
to concrete on the

Recommended
Time for
Implementation

2013 Status

Current Status

On‐going
monitoring.

N/A

On‐going
monitoring.

As soon as
reasonable.

N/A

Outstanding.

As soon as
reasonable.

N/A

Outstanding.

During Phase 2
work

N/A

URS has
recommended for
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Ref. No.
Dam Rowan 068)

B) vi
(Additional Primary
Dam Rowan 068)

B) vii
(Additional Primary
Dam Rowan 068)

Recommendations
northeastern side of
the discharge toe.
Deteriorated stop
logs stored on top of
the tower appear to
be acid damaged.
The deterioration of
the concrete should
be evaluated and the
procedure for
adjusting the pH of
the effluent should
be modified if
indicated by the
evaluation.
The Fabriform
revetment blanket
on the eastern side
of the Main Dam and
north end of the
Divider Dike appears
to be in serviceable
condition. However
the Fabriform
blanket is 37 years
old. The continued
serviceability of the
Fabriform revetment
should be evaluated.
Trees ranging up to
approximately 24 –
inches in diameter
are located on
southern sections of
the main dam, north
of the Emergency
Spillway. A plan to
remove the tress has
been developed and
submitted to
NCDENR for
approval.

Recommended
Time for
Implementation

2013 Status

Current Status
their Phase 2 work
that the installed
stop logs be
investigated for
signs of
deterioration and
the capacity of the
stop logs checked.

As soon as
reasonable.

N/A

Outstanding.

As soon as
reasonable.

N/A

A plan to remove
the tress has been
developed and
submitted to
NCDENR for
approval.
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Ref. No.
C) i
(Basin 1 to Basin 2
Dam, ROWAN 069)

C) ii
(Basin 1 to Basin 2
Dam, ROWAN 069)

Recommendations
Two access manholes
are locates on the El.
670 downstream
berm that open to
plastic lines entering
from the east and
exiting toward the
south west. We
were informed that
the plastic connect to
terracotta pipes
previously identified
in the Stantec
Inspection. A video
survey of the piping
was previously
performed, but not
completed. We
understand that the
video will be
repeated with
different equipment.
The evaluation of
these drains should
be continued.
Erosion was
observed at the crest
of the elevation 690
berm and exiting
down the
downstream slope
toward the east of
the bend in the
alignment of the
Additional Primary
Dam on the
northwest side. The
erosion has caused
gullies to start to
form and has eroded
soil away from the
concrete anchors for
the fence along this
crest. It appears that

Recommended
Time for
Implementation
As soon as
reasonable.

As soon as
reasonable.

2013 Status

Current Status

N/A

Work is on‐going.

N/A

Outstanding.
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Ref. No.

Recommendations

sheet flow of storm
water occurs over
the crest and down
the embankment.
Drainage of storm
water in this area is
recommended.
Regrading of the El.
690 berm and
reestablishment of
grass cover is
recommended.
(Divider Dam,
ROWAN 071).
Weeds were
D) i
(Basin 2 to Basin 3 observed growing
from the wooden
Dam, ROWAN 070)
floating trash rack.
These weeds should
be removed.
The high level bridge
E) i
to the Discharge
(Divider Dam,
Tower has been
ROWAN 071)
repaired. However,
the lower level
bridge is sagging
badly. The low level
bridge should be
repaired.
Weeds are growing
E) ii
in the wooden
(Divider Dam,
floating trash rack.
ROWAN 071)
The weeds should be
removed.
The retired Primary
F) i
Pond located toward
(Divider Dam,
the west is heavily
ROWAN 071)
wooded. The
desirability of these
trees should be
evaluated and they
should be addressed
as indicated by the
evaluation.

Recommended
Time for
Implementation

2013 Status

Current Status

As soon as
reasonable.

N/A

On‐going
maintenance.

As soon as
reasonable.

N/A

Outstanding.

On‐going
maintenance

N/A

On‐going
maintenance.

As soon as
reasonable.

N/A

Outstanding.

24

Report of Annual Inspection
2014 Buck Steam Station Ash Basin Dams Annual Inspection

2014 STANTEC Inspection Recommendations (Ref. 7.2)
Ref. No.

Recommendations

BUC‐1
(Main Dam,
ROWAN 047)

(Stantec Facility
Issue 1) Perform a
seepage evaluation
for the dam,
including an
assessment of exit
gradients. Update
stability analyses to
reflect current
phreatic conditions,
consistent with the
observed seepage
area. Topographic
surveys, subsurface
explorations, and/or
laboratory testing
may be needed to
address data gaps.

BUC‐2
(Main DAM,
ROWAN 047),
(Old Abandoned
Primary Pond)

(Stantec Facility
Issue 2) Update
stability analyses
with current
geometric, phreatic
and loading
information.
Topographic surveys,
subsurface
explorations, and/or
laboratory testing
may be needed to
address data gaps.

BUC‐3
(Additional
Primary Pond,
ROWAN 068)

(Stantec Facility
Issue 3) The
condition, length and
water source of the
pipes should be
evaluated.

Recommended
Time for
Implementation
No recommended
time.

2013 Status

Current Status

N/A

A work plan was
developed by URS
in September
2014 for work that
will address the
recommendation.
Being monitored
during weekly
inspection. It was
observed to be
dry during the
annual inspection
performed by
AMEC on
November 13,
2014.

No recommended
time.

N/A

Completed. An
additional slope
stability analysis
was performed by
HDR in June 2014.

No recommended
time.

N/A

The condition is
being monitored
in the weekly and
monthly
inspection. No
change in seepage
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Ref. No.

Recommendations

Recommended
Time for
Implementation

2013 Status

BUC‐4
(MAIN DAM,
Secondary Pond
(Pond 3),
ROWAN 047)

(Stantec Facility
Issue 4) The
stability of the
structure should be
evaluated.

No recommended
time.

N/A

BUC‐5
(Additional
Secondary Pond
(Pond1),
ROWAN 068),
(This is the same
as 2009 EPA
Recommendatio
ns 4.3)

(Stantec Facility
Issue 5) The
roadside ditch should
be repaired to
prevent future
erosion. The toe
area should then be
cleaned of the
existing sediment
and monitored
monthly to verify
that sediment is not
originating from the
dam.

No recommended
time.

N/A

BUC‐6
(Basin 2 to Basin
3 Dam, ROWAN,
070)

(Stantec Facility
Issue 6) Replace the
damaged/broken
wooden supports.

No recommended
time.

N/A

Current Status
flow. Source of
the water and the
length of the pipe
not evaluated yet.
A video survey
was performed
and identified
terracotta pipes.
However,
obstructions
prevented
completion of the
video survey. Use
of different type
of equipment is
planned to
complete the
video survey.
A work plan was
developed by URS
in September
2014 for work that
that will address
the
recommendation
Completed
according to
August 2014
monthly
inspection.
However, the
sedimentation
was still observed.
Some of the
sediment
appeared to come
from the dam. On‐
going
maintenance.
The upper level
bridge was
repaired.
However, the
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Ref. No.

Recommendations

Recommended
Time for
Implementation

2013 Status

BUC‐7
(Main Dam,
ROWAN 047),
(This is the same
as 2013 NCDENR
ROWAN 047 1)

(Stantec Facility
Issue 7) Trees and
brush should be
removed from the
upstream, crest, and
downstream faces of
the dam.

No recommended
time.

N/A

BUC‐8
(Entire Site )

(Stantec Pipe
Issue 1) Develop
and implement a
plan to properly
abandon corrugated
metal outlet pipe.
Interim risk reduction
measures such as slip
lining and seepage
filters, may be
considered if
impoundment is
scheduled for short‐
term closure. If
impoundment is
scheduled to remain
in service, corrugated
metal pipe should be
properly abandoned.

No recommended
time.

N/A

Current Status
lower level bridge
is sagging and
appears to be in
poor condition.
Duke Energy has
submitted a plan
for tree removal
to NCDENR for
approval.

AMEC has
prepared
construction
drawings and
specifications to
fully line the
existing
corrugated metal
pipe with an HDPE
liner and to grout
the annulus
between the
existing pipe and
the new HDPE
pipe. ESP
Associates
prepared a
spillway capacity
analysis which
demonstrates
compliance with
15A NCAC 2K
.0205. The
drawings,
specifications, and
spillway capacity
analysis were
submitted to
NCDENR Dam
Safety on
September 26,
2014 and are
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Ref. No.

Recommendations

Recommended
Time for
Implementation

2013 Status

Current Status
currently being
reviewed.

2009 EPA Inspection Recommendations (Ref. 7.1)
Ref. No.

Recommendations

4.2
(Entire Site )

While CHA observed
appropriate grass
cover that had been
recently mowed,
taller weeds were
growing adjacent to
the upstream ash
and dike contact. We
recommend these
weeds be cut during
the routine mowing
and vegetation
control maintenance
to prevent
undesirable wood
brush and trees from
establishing where
their roots could
penetrate the
embankment. Sparse
vegetation was noted
in localized areas on
each of the dikes. In
these areas of sparse
vegetation, reseeding
maintenance should
be performed.

4.3
(Entire Site )

Sediment was
evident in riprap
drainage swales. The
sediment observed
appeared to be

Recommended
Time for
Implementation
On‐going
maintenance

On‐going
maintenance

2013 Status

Current Status

Completed.

On‐going
maintenance.
Being monitored
during monthly
inspection

Completed.

Sediment removal
was done
according to
August 2014
monthly
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Ref. No.

4.4
(Main Dam,
ROWAN 047)

Recommendations
related to surface
runoff and tended to
be accumulated at
the toe of the swales.
Duke Energy should
monitor the
condition of these
drainage swales and
if the sediment
appears to be
clogging the riprap
and impeding surface
runoff from being
adequately conveyed
away from the
earthen
embankments, the
riprap should be
cleaned of sediment.
A low area was
observed on the
downstream side of
the main dike across
from the outlet
tower access path as
noted in Section
2.3.1. We
recommend this low
spot be re‐graded to
prevent surface
runoff from the crest
concentrating in this
area, and marked in
the field, so Duke
Energy personnel can
observe for further
changes during
routine inspections.
Should any unusually
large amount of
sediment appear in
the riprap swales at
any one time,
particularly after rain

Recommended
Time for
Implementation

2013 Status

Current Status
inspection.
However, some
sedimentation
was present
during this annual
field inspection.
On‐going
maintenance.

No recommended
time.

Completed.

On‐going
maintenance.
Being monitored
in weekly and
monthly
inspection.
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Ref. No.

4.5
(Entire Site )

Recommendations
events, plant
personnel should
inspect the dike
slope and crest areas
because this could be
a sign of decreased
grass cover and
increase erosion
activity.
CHA observed
several areas where
disturbed soil was
observed on the dam
embankments
because of animal
activity. Disturbed
areas that result in
loose soil and
vegetation removal
should be monitored
during routine
inspections and re‐
graded and seeded
as needed to keep
these areas stable.
Paths, such as the
beaver or muskrat
slide seen on the
Basin 2 to 3, should
be observed for
deepening and runoff
erosion as these
areas will
concentrate storm
water runoff.
CHA did not observe
signs of burrowing
animals, but Duke
Energy personnel
indicated they have
had to trap
woodchucks at their
fuel tank
containment berm,

Recommended
Time for
Implementation

On‐going
maintenance

2013 Status

Completed.

Current Status

On‐going
maintenance.
Being monitored
in weekly and
monthly
inspection.
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Ref. No.

4.6
(Additional
Primary Pond
Dam, ROWAN
068)

Recommendations
so Duke Energy
should remain
vigilant during
inspections looking
for signs of
burrowing animals
on the dikes as well.
CHA understands
from conversations
with Duke Energy
personnel that they
are currently
discussing seepage
control and
measuring options
with their consultant
to help quantify the
seepage conditions
at the toe of the new
dike. CHA
recommends that a
plan be developed
and implemented
that includes
monitoring a weir. A
monitoring weir
allows for this
quantitative
measurement of
seepage flow so that
changes can be more
easily identified, and
it allows a sampling
point to collect
seepage flow for
observation of soil
particles being
carried by the flow.
Seepage was also
observed around the
headwall of the
outlet pipe at the
Basin 1 to Basin 2
dam. CHA

Recommended
Time for
Implementation

No recommended
time.

2013 Status

Monitoring plan
was established.
However, no
weir was
constructed.

Current Status

Being monitored
in monthly
inspection.
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Ref. No.

4.7
(Main Dam,
ROWAN 047
(Old Abandoned
Primary Pond))

4.8
(Basin 1 to Basin
2 Dam, ROWAN
070)

Recommendations
recommends this
seepage be
monitored during
Duke Energy's
monthly inspection
of their ash pond
facilities. Because of
the discharge
channel water level
this is not a location
conducive to
installation of a
monitoring system.
CHA recommends
that Duke Energy
have an independent
consultant evaluate
the neglected portion
of the main dike.
This area of the dike
does not impound
water under the
current normal
operating pool.
However, this area
will impound water
under flood
conditions.
Therefore, this
portion of the dike
should be evaluated
for determination of
its ability to hold
back flood water
volumes.
Ash is piled around
Basin 2 to Basin 3
outlet control
structure and
significant vegetation
has been established
in this ash. The
vegetation and ash
should be removed

Recommended
Time for
Implementation

2013 Status

Current Status

No recommended
time.

ESP performed an
H&H analysis in
April 2012 to
address this
recommendation.
“Based on the
results of
this analysis, the
additional
primary, primary,
and secondary
pond system at
the DEC Buck
steam station
can safely pass the
6‐hr ¾ PMF
without any
required
remediation
actions”.

The evaluation
of flood water
volumes was
part of the H&H
analysis by ESP
that was
submitted to
NCDENR on
September 26,
2014. This issue
has thus been
addressed.

No recommended
time.

Completed.

On‐going
maintenance.
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Ref. No.

4.9
(DIVIDER Dam,
ROWAN 071)

4.10
(Main Dam,
ROWAN 047 and
Additional
Primary Pond
Dam, ROWAN
068)

Recommendations
so as not to impede
flow into the outlet
structure.
CHA recommends
that depressions and
erosion swales on
the diverter dike be
re‐graded and re‐
seeded and then
monitored for
changes.
There are
conclusions and
recommendations in
the 200inspection
report suggesting
that some of the
piezometers at the
new and main dike
are damaged and
should be replaced
with new
piezometers with
screens at the same
elevations. CHA
strongly
recommends that
these piezometers
are reinstalled
particularly at the
new dike where
there have been
concerns about
elevated phreatic
surface in the past.
Well operating
monitoring points
can show signs of
change in the dike
that need to be
addressed before
signs become visible
at the ground
surface.

Recommended
Time for
Implementation

2013 Status

Current Status

No recommended
time.

Completed.

Being monitored
during weekly and
monthly
inspection. On‐
going
maintenance.

No recommended
time.

Completed in
September
2009.

Piezometers
reading are taken
on monthly basis.
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Ref. No.
4.11
(Entire Site )

4.12
(Main Dam,
ROWAN, 047)

Recommendations
Preliminary analyses
suggest that the ash
basins at Buck Steam
Station will safely
pass the 3/4 PMF.
However, these
analyses suggest the
water levels in Basin
2 will rise to within
0.6 feet of the dam
crest. Because of the
preliminary nature of
these analyses, CHA
recommends Duke
Energy evaluate the
basin system for safe
passage of the 3/4
PMF and make
adjustments to
operating procedures
as needed to meet
freeboard
requirements
satisfactory to the
North Carolina
Utilities Commission.
We recommend that
a breach analysis be
performed to
determine whether
development
downstream from
the main dike (e.g.
residential
development
approximately 3
miles downstream)
would suggest a high
hazard classification
is warranted for the
impoundment. We
also recommend that
a breach analysis be
performed for the

Recommended
Time for
Implementation
No recommended
time.

No recommended
time.

2013 Status

Current Status

Completed.
Several H&H
studies were
performed
between 1987
to 2012.

A plan was
developed by URS
in September
2014 to include
further hydraulic
analysis.

Completed. A
dam breach
analysis was
completed in
2012 by ESP.

Completed.
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Ref. No.

4.13
(Additional
Primary Pond
Dam, ROWAN
068)

Recommendations
new dike to
determine if the Buck
Steam Station access
road and parking
areas would be
impacted by a failure
of the dike and if a
high hazard
classification is
warranted.
We recommend that
an investigation be
performed in which
the properties of the
embankment and
foundation soils be
investigated. Based
on the
documentation we
have reviewed it
appears that is have
been some time,
over 15 years, since a
detailed investigation
has been performed
for the new dike.
Independent
consultant reports
have summarized
changes over time in
the new dike,
including some
piezometers readings
above the design
phreatic surface
(Piezometer P15 and
P16). Current
Piezometer data
(May 2009) indicated
that other
piezometers readings
are below the design
phreatic surface
(Piezometer P13 and

Recommended
Time for
Implementation

No recommended
time.

2013 Status

Current Status

New
piezometers
were installed in
September
2009.

A work plan was
developed by URS
in September
2014 to include
exploration and
slope stability
analysis under
various loading
conditions.
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Ref. No.

4.14
(Main Dam,
ROWAN 047)

Recommendations
P14). The 2008
Annual Inspection
Report notes that
piezometer P15 and
P16 are damaged.
The recommended
investigation should
include the
installation of
additional
piezometers to
determine the
current phreatic
surface and to
replace any damaged
piezometers. The
investigation should
include a detailed
stability analysis
based on the
updated soil and
phreatic parameters
determined.
The steady state
analysis in 1996 for
the main dike
(adjacent to Basin 2)
indicated a factor of
safety of 1.4 for the
downstream slope,
which is below the
recommended
criteria of 1.5.
Additional
piezometers were
installed after the
fourth independent
inspection report to
verify uplift
conditions at depth
in the main dike. An
independent review
of recent
piezometers readings

Recommended
Time for
Implementation

No recommended
time.

2013 Status

Current Status

Completed prior
to 2013.
According to
URS Phase 2
Work Plan
Dated
September
2014, Two slope
stability
analyses were
performed by
S&ME in 2009
for the main
dike under the
steady state
condition.

A plan was
developed by URS
in September
2014 to include
exploration and
slope stability
analysis under
various loading
conditions.
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Ref. No.

4.15
(Divider Dam,
ROWAN 071)

4.16
(Entire Site )

4.17
(Main Dam,
ROWAN 047)

Recommendations
should be conducted
to confirm that uplift
conditions at depth
are below
hydrostatic.
If operations at the
Buck Steam Station
are modified and
Basin 2 is dredged
resulting in the
diverter dike
impounding liquid it
is recommended that
a steady state and
rapid drawdown and
analyses be
performed.
The Buck Steam
Station staff should
continue to take
settlement
monitoring point
readings on a regular
annual basis. The
readings should be
plotted with previous
readings to
determine if the rate
of settlement has
changed.
CHA observed
undermining and
joint separation in
the concrete‐lined
spillway channel
conveying water
below the
downstream Main
Dike toe to the
Yadkin River. This
does not appear to
be an imminent
threat to dike
stability at this time,

Recommended
Time for
Implementation

2013 Status

Current Status

No recommended
time.

Completed.
Duke has no
plan to dredge
Basin 2.

Completed. No
dredging is
planned.

Annually

On‐going
monitoring.
Survey was
completed on
November 5,
2013 by Lake
Norman
Surveying and
Mapping.

Annual survey for
2014not
completed yet.

No recommended
time.

On‐going
monitoring.

On‐going
monitoring.
Condition remains
visually
unchanged (see
Photo 36).
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Ref. No.

Recommendations

Recommended
Time for
Implementation

2013 Status

Current Status

and given the fact
that this area has
been noted in
previous inspections
as a point of concern,
is likely to have been
fairly slow
developing condition
over a period of
years. If left
unchecked however,
the rate of
undermining can
increase and can
reach the point
where the spillway
no longer protects
the downstream toe
from continual
erosion as more
sections drop away
from the channel.
The presence of the
Yadkin River
backwater in this
area of the dike
exacerbates the
problem by softening
the soils, especially
during periods of
higher water levels.
As a consequence,
CHA recommends
careful routine
inspection,
particularly after the
area experiences
periods of heavy
rainfall and plant
sump pumping, high
river levels, or
increased power
generation that leads
to higher CCW
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Ref. No.

Recommendations

Recommended
Time for
Implementation

2013 Status

Current Status

2013 Status

Current Status

sluicing volumes.
Should a marked
increase in
undermining and
resulting spillway
joint separation or
lining displacement
become evident, the
outlet spillway
channel should be
repaired or replaced.

2013 NCDENR NOI (Ref. 7.3)
Recommended
Time for
Implementation
On‐going
maintenance.

Ref. No.

Recommendations

Rowan 047‐ 1.

Remove trees and
bushes smaller than
6 inches in diameter.

Rowan 047‐ 2.
(Same as EPA
4.17)

Continue to monitor
the outlet channel
and make
preparations for
repair of the chute if
the condition
worsens.

On‐going
monitoring.

Rowan 047‐ 3.

Monitor the wet area
periodically and
notify NCDENR if
there is an increase
in the amount of
wetness,
discoloration of
water, or if
embankment sliding
occurs.

On‐going
monitoring.

On‐going
maintenance.

On‐going
monitoring
during the
monthly
inspection. The
condition
remained the
same.
On‐going
monitoring
during the
monthly
inspection. The
condition
remained the
same.

Competed. Trees
greater than 6
inches remain in
place.
On‐going
monitoring.
Condition remains
visually
unchanged. (See
Photo 36)

On‐going
monitoring during
weekly and
monthly
inspection.
Observe to be dry
during the annual
inspection by
AMEC on
November 13,
2014. (See Photos
43 & 44)
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Ref. No.

Recommendations

Rowan 047‐ 4.

Periodically check the
operation of all
drain/drawdown
facilities

Rowan 047‐ 5.

Annual video
inspection of the
discharge pipe and
review of the
inspection video by a
registered
professional
engineer.
Monitor the seepage
in the riprap area at
the toe of the dam.

Vegetation should be
removed from the
principal spillway
trash guard.
Vegetation should be
removed from the
principal spillway
trash guard.
Vegetation should be
removed from the
principal spillway
trash guard.

Rowan 068‐ 1.

Rowan 069‐ 1.

Rowan 070‐ 1.

Rowan 071‐ 1.

Recommended
Time for
Implementation
No recommended
time.

2013 Status

Current Status

On‐going
maintenance.

On‐going
maintenance. The
water levels in
Ponds 1, 2, & 3
(Secondary Pond)
are lower than in
the past. Stop logs
have been
removed from the
Secondary Pond
discharge tower
and are stored on
top of the tower
(Photo 28).

Annually

Performed in
October and
November
2013. No
change in pipe
condition.

Performed in
October and
November 2013.
Not performed
yet for 2014.

On‐going
monitoring.

On‐going
monitoring
during the
monthly
inspection.

On‐going
maintenance.

Completed.

On‐going
monitoring during
the weekly and
monthly
inspection.
Conditions remain
unchanged.
On‐going
maintenance.

On‐going
maintenance.

Completed.

On‐going
maintenance.

On‐going
maintenance

Completed

On‐going
maintenance
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2014 NCDENR NOI (Ref. 7.4)
Ref. No.

Recommendations

Rowan 047‐ 1.
(This is the same
as 2013 NCDENR
Rowan 047 2)

Monitor the concrete
chute spillway outlet
channel for
worsening condition.

Rowan 047‐ 2.
(This is the same
as 2013 NCDENR
Rowan 047 5)

Annual video
inspection of the
discharge pipe and
review of the
inspection video by a
registered
professional
engineer.
Monitor the wet area
periodically and
notify NCDENR if
there is an increase
in the amount of
wetness,
discoloration of
water, or if
embankment sliding
occurs.
Monitor a saturated
area about three‐
fourths height from
the top of the dam
adjacent to the right
abutment potentially
due to the heavy
rain.
Remove trees and
bushes smaller than
6 inches in diameter.

Rowan 047‐ 3.
(This is the same
as 2013 NCDENR
Rowan 047 3)

Rowan 047‐ 4.

Rowan 047‐ 5.
(This is the same
as 2013 NCDENR
Rowan 047 1)

Recommended
Time for
Implementation
On‐going
monitoring

2013 Status
N/A

Current Status
On‐going
monitoring during
weekly and
monthly
inspections. No
change in
condition. No
repair yet.
Not Completed
yet (See 2013
NCDENR Rowan
047 5.)

Annually

N/A

On‐going
monitoring

N/A

On‐going
monitoring during
weekly and
monthly
inspections. No
change in
seepage.

On‐going
monitoring

N/A

On‐going
monitoring during
weekly and
monthly
inspections.

On‐going
maintenance.

N/A

Competed. Trees
greater than 6
inches remain in
place.
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Recommended
Time for
Implementation
On‐going
monitoring

Ref. No.

Recommendations

Rowan 047‐ 6.

Monitor areas of
damaged surface due
to mower activity
and areas of stressed
vegetation due to
rains.

Rowan 068‐ 1.
(This is the same
as 2013 NCDENR
Rowan 068 1)

Monitor the seepage
in the riprap area at
the toe of the dam.

On‐going
monitoring.

N/A

Rowan 068‐ 2.

Monitor the areas of
stressed vegetation
on downstream slope
due to rains.

On‐going
monitoring.

N/A

Rowan 069‐ 1.

Repair an area of
erosion about 15 ft
by 15 ft in the
discharge channel.
Reestablish
vegetation in a bare
area to prevent
further erosion.
Remove animals that
created trails on
upstream and
downstream slope.

As soon as
reasonably.

N/A

As soon as
reasonably.

N/A

On‐going
maintenance.

On‐going
maintenance.

N/A

Monitor ash‐like
material buildup
above the discharge
outlet and below the

On‐going
monitoring.

N/A

On‐going
maintenance.
Trapping of the
beavers were
performed prior
to the annual
inspection. No
active trails were
observed.
On‐going
monitoring.

Rowan 069‐ 2.

Rowan 070‐ 1.

Rowan 070‐ 2.

2013 Status
N/A

Current Status
On‐going
monitoring during
weekly and
monthly
inspections. Not
repaired yet
according the
most recent
(9/19/2014)
weekly inspection
report.
On‐going
monitoring during
the weekly and
monthly
inspections.
Conditions remain
unchanged.
On‐going
monitoring during
the weekly and
monthly
inspections.
Competed.
(Photos 8 & 13)
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Ref. No.

Recommendations

Recommended
Time for
Implementation

2013 Status

Current Status

area of a recent bore.
Rowan 071‐1.

Remove animals that
burrow on the
downstream slope
for erosion and
repair damage.

On‐going
maintenance and
monitoring.

N/A

On‐going
monitoring during
the weekly and
monthly
inspections. No
report of animals
trapped and
removed. Plan to
plug burrow of
groundhogs.
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Appendix 2
Site Observation Photos Nos. 1 through 46
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Photo 1. Westernmost drainage pipe access manhole, BUC‐3, identified as “terracotta”. The
origin of the flowing water is not known. The visible pipes are plastic. Video surveys have
identified the internal piping as terracotta. Flow estimated about 1 gpm.

Photo 2. Active erosion is occurring along the fence line of the El. 670 berm crest of the
Additional Primary Dam, downstream slope, northeast end near “bend” in dike alignment.
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Photo 3. Riprap is entering the CMP culvert in groin ditch, right abutment area of the Additional
Primary Dam.

Photo 4. BUC‐ 5, sedimentation in the groin ditch of the Additional Primary Dam along Dukeville
Road. Note headwall of CMP culvert that crosses beneath Dukeville Road.
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Photo 5. Headwall of culvert that passes beneath Dukeville road at toe of Additional Primary
Dam.

Photo 6. Silted left abutment groin ditch of Additional Primary Dam. The ditch flows north along
the east side of Dukeville Road.
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Photo 7. Groundhogs burrow entrance into stored ash, Additional Primary Pond. This burrow is
approximately 8.5 feet deep. Another 4‐foot‐deep burrow is located nearby.

Photo 8. Toe, discharge and riprapped discharge channel of Pond 1 to Pond 2 Dam.
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Photo 9. Upstream slope and right groin of Pond 1 to Pond 2 Dam.

Photo 10. Upstream slope and left groin of Pond 1 to Pond 2 Dam.
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Photo 11. Flow over stop logs of the Pond 1 to Pond 2 Dam decant tower.

Photo 12. Weeds growing in the floating trash rack of the Pond 1 to Pond 2 Dam decant tower.
Note floating bridge on the left.
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Photo 13. Downstream toe of the Pond 1 to Pond 2 Dam. Note riprap at toe and along left
abutment.

Photo 14. View upstream from the Pond 1 to Pond 2 Dam. Decant tower is on the left and the
channel to Pond 1 is located on the right.
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Photo 15. Riprap is covering a previously identified potential boil area in ash. Pond 3, Secondary
Pond, is located beyond the upper left of the photo.

Photo 16. Pond 2 to Pond 3 decant tower. Note weeds growing on the floating trash rack.
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Photo 17. Upper‐level access bridge to the Pond 2 to Pond 3 decant tower. Note recent repairs
to the bridge bracing.

Photo 18. Upstream slope of Pond 2 to Pond 3 Dam is on the left, the decant tower with floating
trash rack is on the right. Note the upper‐level and lower‐level access bridges.
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Photo 19. Pond 2 to Pond 3 decant tower and floating trash rack from the southeast.

Photo 20. Pond 2 to Pond 3 decant tower and floating trash rack from the northwest.
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Photo 21. Stump of a sapling cut by beavers, not recently, on the north side of the canal from
the Pond 2 to Pond 3 Dam to Pond 3.

Photo 22. Tree gnawed by beavers, not recently, on the north side of the canal from the Pond 2
to Pond 3 Dam to the Secondary Pond (Pond 3).
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Photo 23. Probable entrances to beaver dens excavated, in the past, into the south side of the
canal from the Pond 2 to Pond 3 Dam to the Secondary Pond (Pond 2). Note the water level is
lower than when the entrances were dug.

Photo 24. Toe of the Pond 2 to Pond 3 Dam.
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Photo 25. Upstream face of the east side of Main Dam and Pond 3. The outlet structure is
located on the left side of the photo.

Photo 26. Damaged concrete of the decant tower, north vertical member, apparently caused by
sulfuric acid used to adjust the pH of the effluent leaving the pond.
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Photo 27. Water leaking through the stop logs of the Secondary Pond (Pond 3) decant tower.

Photo 28. Deteriorated concrete stop logs stored on top of the Secondary Pond (Pond 3) decant
tower. The damage appears similar to the damage observed on the tower near the location of
sulfuric acid injection.
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Photo 29. Sulfuric acid storage tanks located near decant tower.

Photo 30. View looking west from the crest of the eastern portion of the Main Dam across Pond
3 toward the decant structure and the Divider Dike in the background.
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Photo 31. Beaver‐cut tree on the southern end of the Main Dam (dike) near the emergency
spillway. The tree appears to have been cut about six months to one year ago.

Photo 32. “V” notch weir at discharge from Pond 3. Note severe rusting of the weir structure.
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Photo 33. Downstream slope of the Main Dam, below the intersection of the Divider Dike with
Main Dam. The trees beyond the crest are located on the ash‐filled, retired portion of the
Primary Pond.

Photo 34. Downstream slope of the Main Dam, below the intersection of the Divider Dike with
Main Dam. The trees beyond the crest are located on the ash‐filled, retired portion of the
Primary Pond.
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Photo 35. The Yadkin River from the toe of the Main Dam.

Photo 36. Separated portion of the concrete chute leading from the Pond 3 outlet to the Yadkin
River.
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Photo 37. Riprap‐armored ditch along the intersection of the Main Dam and access roadway on
the left abutment.

Photo 38. Riprap‐covered inlet to culvert passing beneath the roadway on the left abutment
accessing the toe of the Main Dam.
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Photo 39. Outlet of the CMP culvert that passes beneath the roadway on the left abutment that
provided access the toe of the Main Dam.

Photo 40. Eroded area above and to the left of the CMP culvert passing beneath the roadway on
the left abutment of the Main Dam.
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Photo 41. Water flowing from the CMP culvert passing beneath the roadway on the left
abutment of the Main Dam.

Photo 42. Inlet to culvert passing beneath the roadway on the left abutment accessing the toe
of the Main Dam. The inlet is partially clogged with riprap; water was not seen or heard entering
this end of the culvert.
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Photo 43. Usually wet area at toe of the Main Dam that was observed to be relatively dry on
Nov. 13, 2014.

Photo 44. Usually wet area at toe of the Main Dam that was observed to be relatively dry on
Nov. 13, 2014.
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Photo 45. Emergency Spillway inlet section as viewed from the spillway, looking southwest.

Photo 46. The Emergency Spillway discharges toward the northeast into the forested area, then
to the Yadkin River.
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