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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 in progress at this site. 
 
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 does not include any results from the Phase 2 office 
and field work being performed. 
 
This 2014 annual inspection report notes items or features observed during the current field 
inspection requiring maintenance or monitoring plus the status of items or features identified in 
the previous inspections by Duke, their consultants, the NC-DENR, and the third party inspectors 
(both Phase 1 and Phase 2).  
 
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 previous recommendations and their status for the ash pond 
dam. 
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2.0 MONITORING DATA 

Monitoring of the ash pond dam at the Marshall Steam Station consists of the following items: 

A) Environmental  

Discharge from the impoundment is regulated by the North Carolina Department of Environmental 
and Natural Resources (NC-DENR) through the sites National Pollutant Discharge Elimination 
System Permit.   All environmental monitoring will continue in order to satisfy NPDES permit 
requirements. 

B) Piezometers 

No observation wells, piezometers, settlement monuments, or seepage weirs are monitored at 

this facility. 

C) Plant Personnel Inspections  

The ash pond dam is inspected by plant personnel on a monthly basis. Special inspections are 
performed for unusual conditions that may be critical, such as 2 inches or more of rain in 24 hours, 
tornados, earthquake tremors, etc.  The inspection reports prepared by plant personnel since 
January 2013 were reviewed as part of this annual inspection.  Beginning in August, 2014, weekly 
dam inspections have been conducted by AMEC. 

3.0 DESIGN HISTORY 

The Marshall Steam Station is located on the west side of Lake Norman, approximately 3/4 miles 
east of the unincorporated community of Terrell in Catawba County, North Carolina.  Marshall 
Steam Station began commercial operation in 1965.  The site consists of four coal-fired power units 
and one active ash basin (CATAW-054-H). 

The active ash basin is a cross-valley impoundment with a crest elevation of 798 to 803 feet above 
mean sea level (MSL).  The ash basin dam is a central compacted earthen dam with upstream and 
downstream dumped fill berms.  The active ash pond dam has been classified as High Hazard 
Potential as defined by the EPA Coal Combustion Dam Inspection Checklist Form.  The active ash 
basin is located to the northeast of the plant and is approximately 450 acres.  The crest 
accommodates two railroad sidings.  The crest width is 76 to 90 feet.  The dam is approximately 
3000 feet long.  The downstream slopes are approximately 2H:1V (horizontal to vertical) with some 
slopes measuring 1.76H:1V.  The dam is grassed with the exception of a portion of the upstream 
embankment north of the Discharge Tower that is covered with rip rap.  In addition to the main 
dam, there are secondary dikes which surround the coal storage area and enclose the southern end 
of the ash basin. 
 
The coal yard dikes are approximately 1,000 feet long and have crest widths ranging from 15 to 20 
feet and have 2H:1V side slopes.  The coal yard dikes are approximately 15 feet in height, with crest 
elevations ranging from 810 to 812 feet (MSL). 
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The intermediate dike redirects the flow of the ash slurry from the western part of the ash pond 
basin to the eastern part through a canal that extends between the parallel coal yard dikes.  This 
intermediate dike is approximately 1,500 feet long and has a maximum height of approximately 15 
feet.  The crest width is 15 feet and side slopes are approximately 2H:1V.  An engineered wetland 
near the north end of the intermediate dike is present.  

The outlet/spillway structure is referred to as the Discharge Tower, and consists of a reinforced 
concrete intake tower with a removable stoplog weir structure.  Discharge from the ash basin is 
through a reinforced concrete drainage tower and 30 inch diameter polyethylene pipe that extends 
through the bottom of the main dike near its northeast abutment.  The invert elevation of the pipe 
in the bottom of the drainage tower is 755 feet; with the outlet end of the pipe being submerged 
at the outlet channel and positioned at an invert elevation of 750.25 feet.  The normal water level 
in Lake Norman is approximately 760 feet.  The plan dimensions of the drainage tower are 7.6 feet 
by 8.33 feet.  Removable precast concrete stop logs which fit in two guides on the two open sides 
of the tower are used to control the basin water level.  The stops logs are lifted by a hoist with an 
overhead trolley on top of the drainage tower.  The width of the variable weir opening is 5 feet at 
the two open sides. 

The original discharge pipe was 42 inches in diameter and constructed of corrugated steel pipe.  The 
current 30 inch pipe was installed in 1986 as a slip-liner.  The annulus between the 30 inch and 42 
inch pipe was filled with grout. 

The dam has an emergency spillway located north of the main dam.  The emergency spillway is an 
approximately 275 foot wide channel excavated in the natural ground.  The invert elevation of the 
emergency spillway is 794.5 feet.    

4.0 DESIGN FLOOD AND DAM ADEQUACY  

A) Hydrology and Hydraulics 

A hydrology and hydraulic (H&H) evaluation was performed by Trigon Engineering during the 1989 
NCUC five-year inspection, which was summarized by AMEC  in their 2004 five-year inspection 
report.  The drainage area to the main dam is approximately 1,180 acres or 1.84 square miles.  Based 
on the HEC-1 flood routing, the peak inflow for the flood resulting from the ¾ Probable Maximum 
Precipitation (PMP) storm is approximately 8,796 cubic feet per second (cfs).  The maximum 
discharge through both the concrete tower and the emergency spillway is approximately 2,142 cfs 
with a maximum stage of 796.65 feet.  Since the minimum crest elevation of the main dike is 798 
feet, a total of 1.85 feet of freeboard is provided against direct runoff from the ¾ PMP.  Wind and 
wave action were not considered in these analyses.   

The peak inflow for the 100 year flood is estimated at 690 cfs.  Again, based on the HEC-1 flood 
routing, peak outflow is 99 cfs at a maximum stage of 792.26 feet.  Therefore, the 100 year flood 
will not activate the emergency spillway. 

Since the 1999 inspection, a new ash silo has been constructed downstream of the southern end of 
the main dike approximately opposite its intersection with the intermediate dike.  A yard drain from 
this ash silo was installed across the crest of the main dike to discharge (by pumping from the lower 
elevation where the ash silo is located) into the southwest corner of the ash basin.  The drain 
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appears to be a 6 inch PVC pipe (See Photograph 8), based on observation of its exposed outlet end.  
The drain was installed by horizontal boring under the railroad tracks that occupy the crest.  The 
yard drain pipe is at approximately elevation 797 where it crosses beneath the crest, and this is 
slightly above the previously noted maximum pond stage elevation of 796.65 feet resulting from 
the ¾ PMP storm. 

A hydrologic analysis was completed by ESP in 2012.  A revised hydrologic analysis was completed 
in 2014 to address comments by NC-DENR Dam Safety dated July 28, 2014.  The purpose of the 
hydrologic analysis was to evaluate the ash basin discharge pipe and spillway to evaluation if the 
embankment would be overtopped during the spillway design flood (SDF).  According to the analysis 
performed by ESP, the 6-hr, ¾ PMF represented the spillway design flood and can be passed by the 
existing system with a peak water surface elevation of 796.6 feet; 1.4 feet below the minimum crest 
elevation of 798.0 feet and 2.8 feet above the minimum auxiliary spillway elevation of 793.8 feet.  
The spillway was estimated to overtop for approximately 11 hours. 

B) Structural Adequacy  

The most recent slope stability analyses were performed by HDR in 2010 and Duke Energy in 2014 
(reference 7.10). 
  
In 2010, HDR performed a static stability analysis using a single representative cross section at 
approximate station 58+00.    The stability analysis was based on using historical boring information 
to obtain shear strength and unit weight parameters for the compacted embankment fill and 
assumed material parameters for other properties.   The phreatic surface was assumed to be a 
straight line from the upstream ash basin pool elevation to the downstream Lake Norman pool 
elevation.  No seepage analysis was performed as part of the analysis.    The results of the HDR 
analyses indicated that shallow “slough” type failures are likely in the upstream and downstream 
slopes, but that overall “global” stability of the ash basin dam is acceptable. 
 
In 2014, Duke Energy performed a revised stability analysis which included updated strength 
parameters, ash deposition in the ash basin pool, flood and surcharge loading, seismic loading, and 
rapid drawdown conditions.  The stability analysis assumed 2H:1V slopes as a representative cross 
section and also evaluated the maximum slope of 1.76H:1V as survey measured by S&ME in 2009.  
The stability analysis also used historical boring information to obtain shear strength (CU testing) 
and unit weight parameters along with laboratory testing information from an exploration program 
completed from 1979 to 1983.  The phreatic surface was assumed to be a straight line from the 
upstream ash basin pool elevation to the downstream Lake Norman pool elevation.  The results of 
the analyses indicated that the global stability of the ash basin dam is acceptable under the 
evaluated loading conditions.  Shallow “slough” type failures were not evaluated as part of the Duke 
Energy analyses.  
 
Duke Energy has contracted with an engineering firm under Phase 1 to complete analyses of Phase 
1 slope stability issues identified by Stantec in 2014, but this report has not been provided to AMEC 
at this time. 
 
A liquefaction triggering analysis was performed by Devine Tarbell & Associates (DTA) in 2003. The 
analysis was performed to evaluate the liquefaction potential of the ash basin embankment and 
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foundation soils.  DTA used the boring data from the exploration program from 1979 to 1983.  DTA 
used both laboratory test lab and Standard Penetration Test (SPT) data to evaluate the soils 
potential for liquefaction.  The result of the analyses indicated that limited pockets of the 
embankment and foundation soils may be susceptible to liquefaction, but the overall stability of 
the embankment was not considered to be significantly reduced during the seismic event used for 
the analysis. 

5.0 FIELD INSPECTION 

The field inspection was performed on Wednesday, October 29, 2014.  The weather was clear with 
the air temperature in the range of 50 to 60°F.   A total of 2.4 inches of rain fell at the site during 
the week of October 17, 2014.  The site was relatively dry at the time of our visit. 
 
Observations noted during the inspection are as described and depicted in the following sections 
of this report.  Appendix 2 contains photographs taken at the ash pond dam during the inspection. 
 
A) Ash Basin Dam  

The upstream face of the ash pond dam was in good condition.  The embankment next to the 
impounded water has a rip rap shoreline (Photographs 1, 3, and 4).  Several locations had isolated 
patches of vegetation growing in the rip rap.  The rest of the embankment had a good stand of 
vegetation and no animal burrows were observed (Photograph 7).   

The crest of the ash pond dam was in good condition (Photographs 2 and 3).  Occasional potholes 
were observed.  Two sets of railroad tracks run down the center of the crest.  The railroad tracks 
and service roads beside them have a gravel surface.  Several stormwater inlets are located on the 
crest.  The inlets are connected to underground pipes that run through the embankment to the toe 
of the dam.   

The downstream face of the ash pond dam was in good condition (Photograph 9 and 10).  The 
embankment has a good stand of vegetation and no animal burrows were observed.  Sparse 
vegetation and periodic mower scalping was observed in several locations along the downstream 
face (Photograph 11). 

The toe of the dam was in good condition.  Standing water was not observed at the time of our visit 
(Photograph 10). 

B) Principal Spillway 

The ash basin outlet structure is in full function (Photograph 4).  The outlet structure discharges into 
Lake Norman which cannot be observed (Photograph 12).  During the inspection, minor cracking 
was observed in one of the columns of the discharge tower.  The crack was observed on the north 
face of the north column (Photograph 5).  The access walkway to the discharge tower showed signs 
of deck deterioration (Photograph 6).  The structural integrity of the stoplogs was not inspected. 

The dam has an emergency spillway on the north side of the dam (Photograph 1).  The emergency 
spillway was covered with mowed vegetation and was in good condition.   
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C) Ash Pond Perimeter Drainage Features  

On the upstream side of the dam, drainage is provided by a ditch providing positive drainage to the 
impounded water.  On the downstream side of the dam, drainage is provided by sheetflow from 
the dam toe to Lake Norman.  No issues were observed with the perimeter drainage at the time of 
the inspection. 

D) Third Party Recommendations from Previous Inspections  

The findings of the recent third party inspection by Stantec, presented in a summary, were 
transmitted by Duke to us for information and are noted below. The status of these items is 
provided in Appendix 1. Also provided in Appendix 1 are the findings of recent inspections by others, 
including the NCDENR. 

Stantec - 2014 Field Reconnaissance (Reference 7.1) 

i. MAR-1:  The foundation of the outlet riser structure is reported to be a spread footing 
eight feet, four inches by nine feet, four inches in plan and one foot, six inches thick, and 
bearing on soil.  The structure is approximately 42 feet in height and may lack adequate 
lateral support. 

ii. MAR-2:  The wooden members between the pile tops and the bridge deck structure for 
the access bridge to the primary outlet riser structure are deteriorated. 

iii. MAR-3:  The downstream slopes of both the Ash Pond and the spoils berm have irregular 
contours that show evidence of shallow sloughing and/or erosion. 

iv. MAR-4:  The drainage system which collects stormwater on the dam crest surface has 
outlet pipes that daylight on both upstream and downstream faces of the dam.  The 
drawings reviewed did not indicate if there was a connection between the upstream and 
downstream outlet pipes.  Reportedly some of the catch basins and pipes are plugged. 

v. MAR-5:  A vertical crack was noted in the outlet structure.  It was located approximately 
five feet above the water surface on the northwest column. 

vi. MAR-6:  Iron precipitate was noted adjacent to the shoreline of Lake Norman beyond the 
outfall of a 24-inch diameter CMP approximately 400 feet north of the ash pond outlet.  
The pipe conveys runoff from the downstream slope face and spoils berm. 

vii. MAR-7:  The beads at each joint were beginning to separate from the pipe. 

EPA (GZA GeoEnvironmental, Inc.) – 2009 (reference 7.2) 

i. Updated stability analysis of the upstream and downstream embankment slopes including 
an analysis of shallow slope failures (especially for the as-built upper downstream slopes, 
which appear steeper than (2H:1V) should be conducted after surveying the actual 
configuration of the slopes. 
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ii. Duke Energy has retained an outside consultant to provide an engineering repair of the 
scarps, but rather than approach this as an isolated repair, GZA recommends investigating 
the cause of the scarps more thoroughly. 

iii. Observations of the upper downstream toe should be made during periods of low rainfall 
to determine whether the wet and spongy conditions observed at the toe were due to 
surface water runoff or internal seepage.  Further study should be conducted to correct 
the migration of dam core material that is being deposited on the berm. 

iv. Surface grading and the extent and condition of the drainage system (including video 
camera survey of pipe interiors and related drainage infrastructure where appropriate) at 
and adjacent to the dam should be evaluated. 

v. Repair of surface drainage system and grading including minor depressions found on the 
crest. 

vi. Investigate seeps at the downstream toe in dry weather, with repairs designed by a 
professional engineer and construction by a contractor experienced in dam repair. 

vii. Investigate and repair of the scarps and potential improvements required to meet 
required factors of safety for embankment stability if found necessary by the analysis 
recommended above. 

viii. Trees and their root system and undergrowth within approximately 10 feet of the toe of 
the downstream slope (north of the boat ramp adjacent to the outlet channel) and along 
the southern upstream slope should be removed.  The trees and root systems growing 
along the downstream slope of the berm are not considered to be a major dam safety 
issue given the 200 to 300 foot wide berm.  However, erosion and vegetation along the 
downstream slope of the berm should be maintained. 

NCEDNR Inspections – 2010 to 2014 (references 7.4 to 7.8, respectively) 

i. January 19 – 20, 2010 Inspection (January 29, 2010 NOI): 

a) A longitudinal crack was observed at the top of the downstream slope 
approximately 25 feet right of Pole 36.  The crack is approximately 30 feet long 
with a vertical separation greater than 12 inches.  This crack appears to be similar 
in nature to other areas of instability previously observed and repaired on the 
downstream slope.  It is recommended that this area be repaired in like manner 
as the previous occurrences. 

b) Significant erosion has occurred at a recently repaired area of the downstream 
slope, resulting in the formation of an approximately 24 to 30 inch deep gully 
beneath the synthetic matting on the slope (approximate latitude/longitude:  
35.60469, -80.96093).  This area should be restored to its original condition and 
maintained until vegetative cover is established. 
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c) The haul road that has been constructed across the emergency spillway control 
section appears to have been altered the control section minimum elevation.  It is 
requested that the hydraulic capacity of the spillway be evaluated to determine 
whether this work has significantly impacted the spillway capacity. 

Also, you wish to consider stabilizing the ash haul road surface against erosion, as 
activation of the emergency spillway during a large rainfall event would likely 
result in the roadbed material being washed into the adjacent cove of Lake 
Norman. 

d) Erosion is occurring in portion of the emergency spillway upstream of the spillway 
control section (haul road).  Erosion is often progressive in nature and if allowable 
to continue may eventually affect the hydraulic performance of the emergency 
spillway.  We therefore recommend that the eroded areas be repaired and a good 
grass cover be established to prevent further erosion. 

e) Two areas were observed along the downstream slope of the bench/staging area 
below the dike (along the edge of Lake Norman) were the embankment is eroding 
and headcutting into the bench (approximately latitude/longitude of one of these 
is 35.60461, -80.96003).  While these areas do not immediately threaten the ash 
basin dike, it is recommended that they be repaired and surface drainage patterns 
altered such as to minimize the amount of runoff that flows over the slope. 

Note – Repairs were made to the two areas as documented in Duke’s NCDENR 
Inspection Status Report dated December 7, 2010. 

f) Maintain a ground cover sufficient to restrain accelerated erosion on all earthen 
portions of the structure. 

g) Establish and maintain adequate surface drainage along the haul road constructed 
across the toe of the dike embankment. 

h) Maintain the outlets of all existing storm drains such that they are clear of debris 
and free flowing.  Inlet protection is recommended for storm drain inlets about 
which plant operations result in ground surface conditions susceptible to erosion. 

i) Periodically check the operation of all drain valve facilities. This will ensure 
satisfactory operation of the drains should an emergency situation arise. 

ii. December 7, 2010 Inspection (December 17, 2010 NOI): 

a) Several areas on the downstream slope have undergone surface repair and/or 
experienced ongoing attempts at establishing vegetation since our last inspection 
conducted on January 20, 2010.  The repair in the area of latitude/longitude 
35.60349, -80.96172 has been expanded at least 100 feet left of the original repair. 

Additionally, several areas of non-uniformity, equipment damage, bare areas and 
steep slope were observed on the upstream and downstream slopes.  This office 
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is in receipt of your stability analysis submitted electronically on December 7, 
2010, and our response to this report will be addressed in separate 
correspondence. 

b) See January 29, 2010 NOI – Item e) 

c)  See January 29, 2010 NOI - Item f) 

d) See January 29, 2010 NOI – Item i) 

iii. December 15, 2011 Inspection (January 5, 2012 NOI): 

a) Several areas of non-uniformity, equipment damage, bare areas and steep slope 
were observed on the upstream and downstream slopes.  It is recommended that 
you maintain a ground cover sufficient to restrain accelerated erosion on all 
earthen portions of the dam.   

b) An area on the downstream slope (near latitude/longitude 35.604214, -
80.961124) has undergone surface repair and/or experienced ongoing attempts 
at establishing vegetation since our last inspection conducted on December 7, 
2010.  Please be advised that this Division considers entire embankment to be 
jurisdictional and future repairs of this nature will require an approved repair plan 
prior to implementation of the repairs. 

c) Subsidence has occurred in the rip rap adjacent to the post guide wire left of the 
spillway access ramp.  Please notify this office if the condition should worsen. 

d) Erosion rills were observed under and near the spillway access ramp from the area 
formed for chemical storage.  The area should be repaired. 

iv. January 29, 2013 Inspection (February 13, 2013 NOI): 

a) See January 5, 2012 NOI – Item a) 

b) Trees and bushes are growing in the upstream rip rap armor.  This type of growth 
can cause problems and even failure of the dam by creating holes when trees are 
uprooted due to wind or ice; by leaving possible seepage holes when trees die and 
their roots decay; or by causing erosion of the dam around this growth should the 
dam overtop during heavy rains.  This woody growth can also hinder inspection 
and provide habitat for burrowing animals.  Therefore, we recommend that this 
type of growth be removed and a good grass cover be established on the dam. 

Though it is not our policy to allow any trees to grown on a dam, it is 
recommended that all trees greater than six inches in diameter be left on the dam.  
Trees larger than six inches that are in poor shape or pose a threat to the structural 
integrity of the dam and need removal require the supervision of a registered 
professional engineer competent in the area of dam safety.  Also, prior approval 
must be obtained from the Division of Energy, Mineral and Land Resources for the 
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removal of trees greater than six inches in diameter.  All trees less than six inches 
should be removed. 

c) Ground hogs or other animals appear to be burrowing on the downstream slope 
of the dam in the vicinity of Power Pole 3-45.  If allowed to continue, they could 
cause sliding and erosion of the dam, or possibly create a pathway for seepage.  
They should be removed from the lake, or the downstream slope of the dam 
should be protected against further burrowing. Existing damage should be 
repaired. 

v. February 25, 2014 and March 1, 2014 Inspection (March 11, 2014 NOI): 

a) See January 5, 2012 NOI – Item a) and February 13, 2013 NOI – Item a) 

On March 6, 2013, our Division issued a request for additional information or 
revision to a repair plan for multiple anticipation erosion (washout) areas of the 
downstream embankment with a typical repair procedure.  The letter was issued 
in response to your submittal received on February 15, 2013.  To date, this office 
does not have record of a response or approval of the proposed repair plan. 

b) The second slope drain from the east side of the dam was filled with sediment.  
Please perform maintenance to the slope drain and associated catch basin so that 
this drain may function as intended. 

c) See January 29, 2010 NOI - Item f) 

d) Periodically remove undergrowth, woody vegetation, and trees less than six inches 
in diameter from the slopes and crest of the dam and establish a good grass cover. 

e) Periodically remove all trees from the emergency spillway.  This will minimize the 
possibility of its capacity being reduced by the entrapment of debris, should the 
emergency spillway become active. 

f) See January 29, 2010 NOI – Item i) and December 17, 2010 NOI – Item d) 

g) Periodically monitor the subject dam and appurtenant works with respect to 
elements affecting its safety.  This is in light of the legal duties, obligations, and 
liabilities arising from the ownership and/or operation of a dam. 

6.0 RECOMMENDATIONS    

No significant problems effecting safety or operation were noted during the inspection.  Additional 
details related to the structural stability of the dam are summarized as follows: 

The following items should be addressed to preclude more substantial future repairs or safety 
concerns. 

 



Report of Annual Inspection 
2014 Marshall Steam Station Annual Inspection 

 

11 

 

A) General Site Recommendations  

Based on the conditions observed during our October 29, 2014 field inspection, we recommend 
the following: 

i. Vegetation should be maintained to prevent erosion. 

ii. Stability analyses should be performed to improve the adequacy of supporting technical 

documentation.  This analysis is being performed with implementation of the Phase 2 

Reconstitution of Ash Pond Designs Work Plan (reference 7.10). 

B) Ash Pond Dam  

Based on the conditions observed during our October 29, 2014 field inspection, we recommend 

the following: 

i. Vegetation should be removed from rip rap shoreline protection. 
ii. Replace deteriorated decking materials on access walkway to discharge tower. 

iii. Perform a structural evaluation on the north column of the discharge tower. 
iv. Perform a structural evaluation of the stoplogs. 
v. Reestablish vegetation on downstream face in sparse vegetation locations. 

 

C) Ash Pond Perimeter Drainage Features  

Based on the conditions observed during our October 29, 2014 field inspection, no 
recommendations are provided at this time.  Plant to maintain positive drainage away from the 
toe of the dam. 

D) Third Party and Others Recommendations from Previous Inspection  

The recommendations of Stantec from their recent third party inspections as well as the 
recommendations by others, including the NCDENR, and their current status, are provided in 
Appendix 1. The preceding recommendations from this inspection are also contained in Appendix 
1. 

Stantec - 2014 Field Reconnaissance (Reference 7.1) 

i. MAR-1:  The stability of the structure should be evaluated. 

ii. MAR-2:  The bridge should be evaluated and wood members replaced as needed. 

iii. MAR-3:  Repair affected areas.  The overall condition of the crest stormwater drainage 

system should be also reviewed to determine if ponding of stormwater is contributing to 

the issue. 

iv. MAR-4:  Evaluate conditions to confirm that short circuiting will not occur between the 

upstream and downstream stormwater pipes. 

v. MAR-5:  The area should be evaluated and repaired. 
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vi. MAR-6:  The precipitate and any associated sediment should be investigated to determine 

its origin, and whether further evaluation of potential seepage paths is warranted. 

vii. Perform periodic inspection to determine if the beads at the joints become detached. 

EPA (GZA GeoEnvironmental, Inc.) – 2009 (reference 7.2) 

i. Updated stability analysis of the upstream and downstream embankment slopes including 

an analysis of shallow slope failures (especially for the as-built upper downstream slopes, 

which appear steeper than (2H:1V) should be conducted after surveying the actual 

configuration of the slopes.   

 

ii. Duke Energy has retained an outside consultant to provide an engineering repair of the 
scarps, but rather than approach this as an isolated repair, GZA recommends investigating 
the cause of the scarps more thoroughly. 

iii. Observations of the upper downstream toe should be made during periods of low rainfall 
to determine whether the wet and spongy conditions observed at the toe were due to 
surface water runoff or internal seepage.  Further study should be conducted to correct 
the migration of dam core material that is being deposited on the berm. 

iv. Surface grading and the extent and condition of the drainage system (including video 
camera survey of pipe interiors and related drainage infrastructure where appropriate) at 
and adjacent to the dam should be evaluated. 

v. Repair of surface drainage system and grading including minor depressions found on the 
crest. 

vi. Investigate seeps at the downstream toe in dry weather, with repairs designed by a 
professional engineer and construction by a contractor experienced in dam repair. 

vii. Investigate and repair of the scarps and potential improvements required to meet 
required factors of safety for embankment stability if found necessary by the analysis 
recommended above. 

viii. Trees and their root system and undergrowth within approximately 10 feet of the toe of 
the downstream slope (north of the boat ramp adjacent to the outlet channel) and along 
the southern upstream slope should be removed.  The trees and root systems growing 
along the downstream slope of the berm are not considered to be a major dam safety 
issue given the 200 to 300 foot wide berm.  However, erosion and vegetation along the 
downstream slope of the berm should be maintained. 

NCEDNR Inspections – 2010 to 2014 (references 7.4 to 7.8, respectively) 

vi. January 19 – 20, 2010 Inspection (January 29, 2010 NOI): 
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a) A longitudinal crack was observed at the top of the downstream slope 
approximately 25 feet right of Pole 36.  The crack is approximately 30 feet long 
with a vertical separation greater than 12 inches.  This crack appears to be similar 
in nature to other areas of instability previously observed and repaired on the 
downstream slope.  It is recommended that this area be repaired in like manner 
as the previous occurrences. 

b) Significant erosion has occurred at a recently repaired area of the downstream 
slope, resulting in the formation of an approximately 24 to 30 inch deep gully 
beneath the synthetic matting on the slope (approximate latitude/longitude:  
35.60469, -80.96093).  This area should be restored to its original condition and 
maintained until vegetative cover is established. 

c) The haul road that has been constructed across the emergency spillway control 
section appears to have been altered the control section minimum elevation.  It is 
requested that the hydraulic capacity of the spillway be evaluated to determine 
whether this work has significantly impacted the spillway capacity. 

Also, you wish to consider stabilizing the ash haul road surface against erosion, as 
activation of the emergency spillway during a large rainfall event would likely 
result in the roadbed material being washed into the adjacent cove of Lake 
Norman. 

d) Erosion is occurring in portion of the emergency spillway upstream of the spillway 
control section (haul road).  Erosion is often progressive in nature and if allowable 
to continue may eventually affect the hydraulic performance of the emergency 
spillway.  We therefore recommend that the eroded areas be repaired and a good 
grass cover be established to prevent further erosion. 

e) Two areas were observed along the downstream slope of the bench/staging area 
below the dike (along the edge of Lake Norman) were the embankment is eroding 
and headcutting into the bench (approximately latitude/longitude of one of these 
is 35.60461, -80.96003).  While these areas do not immediately threaten the ash 
basin dike, it is recommended that they areas to be repaired and surface drainage 
patterns altered such as to minimize the amount of runoff that flows over the 
slope. 

f) Maintain a ground cover sufficient to restrain accelerated erosion on all earthen 
portions of the structure. 

g) Establish and maintain adequate surface drainage along the haul road constructed 
across the toe of the dike embankment. 

h) Maintain the outlets of all existing storm drains such that they are clear of debris 
and free flowing.  Inlet protection is recommended for storm drain inlets about 
which plant operations result in ground surface conditions susceptible to erosion. 
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i) Periodically check the operation of all drain valve facilities. This will ensure 
satisfactory operation of the drains should an emergency situation arise. 

vii. December 7, 2010 Inspection (December 17, 2010 NOI): 

a) Several areas on the downstream slope have undergone surface repair and/or 
experienced ongoing attempts at establishing vegetation since our last inspection 
conducted on January 20, 2010.  The repair in the area of latitude/longitude 
35.60349, -80.96172 has been expanded at least 100 feet left of the original repair. 

Additionally, several areas of non-uniformity, equipment damage, bare areas and 
steep slope were observed on the upstream and downstream slopes.  This office 
is in receipt of your stability analysis submitted electronically on December 7, 
2010, and our response to this report will be addressed in separate 
correspondence. 

b) See January 29, 2010 NOI – Item e) 

c)  See January 29, 2010 NOI - Item f) 

d) See January 29, 2010 NOI – Item i) 

viii. December 15, 2011 Inspection (January 5, 2012 NOI): 

a) Several areas of non-uniformity, equipment damage, bare areas and steep slope 
were observed on the upstream and downstream slopes.  It is recommended that 
you maintain a ground cover sufficient to restrain accelerated erosion on all 
earthen portions of the dam.   

b) An area on the downstream slope (near latitude/longitude 35.604214, -
80.961124) has undergone surface repair and/or experienced ongoing attempts 
at establishing vegetation since our last inspection conducted on December 7, 
2010.  Please be advised that his Division considers entire embankment to be 
jurisdictional and future repairs of this nature will require an approved repair plan 
prior to implementation of the repairs. 

c) Subsidence has occurred in the rip rap adjacent to the post guide wire left of the 
spillway access ramp.  Please notify this office if the condition should worsen. 

d) Erosion rills were observed under and near the spillway access ramp from the area 
formed for chemical storage.  The area should be repaired. 

ix. January 29, 2013 Inspection (February 13, 2013 NOI): 

a) See January 5, 2012 NOI – Item a) 

b) Trees and bushes are growing in the upstream rip rap armor.  This type of growth 
can cause problems and even failure of the dam by creating holes when trees are 
uprooted due to wind or ice; by leaving possible seepage holes when trees die and 
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their roots decay; or by causing erosion of the dam around this growth should the 
dam overtop during heavy rains.  This woody growth can also hinder inspection 
and provide habitat for burrowing animals.  Therefore, we recommend that this 
type of growth be removed and a good grass cover be established on the dam. 

Though it is not our policy to allow any trees to grown on a dam, it is 
recommended that all trees greater than six inches in diameter be left on the dam.  
Trees larger than six inches that are in poor shape or pose a threat to the structural 
integrity of the dam and need removal require the supervision of a registered 
professional engineer competent in the area of dam safety.  Also, prior approval 
must be obtained from the Division of Energy, Mineral and Land Resources for the 
removal of trees greater than six inches in diameter.  All trees less than six inches 
should be removed. 

c) Ground hogs or other animals appear to be burrowing on the downstream slope 
of the dam in the vicinity of Power Pole 3-45.  If allowed to continue, they could 
cause sliding and erosion of the dam, or possibly create a pathway for seepage.  
They should be removed from the lake, or the downstream slope of the dam 
should be protected against further burrowing. Existing damage should be 
repaired. 

x. February 25, 2014 and March 1, 2014 Inspection (March 11, 2014 NOI): 

h) See January 5, 2012 NOI – Item a) and February 13, 2013 NOI – Item a) 

On March 6, 2013, our Division issued a request for additional information or 
revision to a repair plan for multiple anticipation erosion (washout) areas of the 
downstream embankment with a typical repair procedure.  The letter was issued 
in response to your submittal received on February 15, 2013.  To date, this office 
does not have record of a response or approval of the proposed repair plan. 

i) The second slope drain from the east side of the dam was filled with sediment.  
Please perform maintenance to the slope drain and associated catch basin so that 
this drain may function as intended. 

j) See January 29, 2010 NOI - Item f) 

k) Periodically remove undergrowth, woody vegetation, and trees less than six inches 
in diameter from the slopes and crest of the dam and establish a good grass cover. 

l) Periodically remove all trees from the emergency spillway.  This will minimize the 
possibility of its capacity being reduced by the entrapment of debris, should the 
emergency spillway become active. 

m) See January 29, 2010 NOI – Item i) and December 17, 2010 NOI – Item d) 
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n) Periodically monitor the subject dam and appurtenant works with respect to 
elements affecting its safety.  This is in light of the legal duties, obligations, and 
liabilities arising from the ownership and/or operation of a dam. 
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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, AMEC weekly inspection, STANTEC report 
[Ref. 7.1], EPA 2009 report recommendations, [Ref. 7.2], S&ME 2014 report recommendations [7.3], 
NCEDNR Inspection Reports [7.4-7.8], URS Phase 2 Reconstitute Work Plan [Ref. 7.10].  Recommendations 
based on 2014 inspections are denoted as AP-2014-## 
 

Ref. No. Recommendations 

Recommended 
Time for 

Implementation 
2013 Status Current Status 

AP-2014-1 Per Duke Monthly Inspection: 

Cracks, slides, or erosion 

observed on interior and 

exterior slopes of dams. 

 

No time specified N/A 

Repair Plans have 
been submitted.  

COAR received on 
9/18/2014.  

AP-2014-2 Per Duke Monthly Inspection: 

Vegetation was observed in rip 

rap on interior slope of dam. 

 

No time specified N/A 

Continue with 
maintenance to 

control vegetation 
in rip-rap. Item 

appears on 
weekly and 

monthly 
inspection 
checklists. 

AP-2014-3 Per Duke Monthly Inspection: 

Low areas or potholes 

observed on dam crest. 

 

No time specified N/A 

Repair Plans have 
been submitted.  

COAR received on 
9/18/2014. 

AP-2014-4 Per AMEC Weekly Inspection: 

Sparse Vegetation was noted 

between Poles 37 and 38 and 

adjacent to the chemical tanks 

on the upstream face.  

Vegetation was present in the 

rip rap. 

Vegetation shall be 

established in sparse areas.  

Vegetation should be removed 

from rip rapped areas. 

No time specified N/A 

Too late in season 
to re-establish 

sparse vegetation 
areas. Monitor for 
erosion and repair 
as necessary. Re-
seed in 2015. See 

AP-2014-2 
concerning 

vegetation in rip-
rap 

AP-2014-5 Per AMEC Weekly Inspection: 

Potholes were observed on 

dam crest. 

Potholes shall be filled in and 

compacted with aggregate. 

No time specified N/A 

Earlier damage has 

been repaired. Item 

completed. Continue 

to monitor during 

weekly and monthly 

inspections. 
AP-2014-6 Per AMEC Weekly Inspection: No time specified N/A See AP-2014-4 
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Sparse Vegetation and 

periodic mower scalping was 

observed on downstream face. 

Vegetation shall be 

established in sparse areas.  

Mower operations to be 

careful not to scalp 

established vegetation. 

AP-2014-7 Per AMEC Weekly Inspection: 

Standing water was observed 

in the rip rap ditches located 

at the toe of the dam. 

Stormwater management 

system at the toe of the dam 

should be evaluated. 

No time specified N/A 

Repair Plans have 
been submitted.  

COAR received on 
9/18/2014. 

AP-2014-8 

 

MAR-2 & 

MAR-5 

Per AMEC Weekly Inspection: 

Minor cracks were observed in 

the discharge tower.  

Structural integrity of the 

stoplogs was not determined. 

Spillway walkway was showing 

signs of deterioration. 

Structural evaluation of the 

discharge tower, stoplogs and 

spillway walkway should be 

performed. 

No time specified N/A 

Being performed 

under execution of 

Phase 2 

Reconstituted 

Design Work Plan. 

AP-2014 

MAR-1 

Per STANTEC Inspection: 

Foundation of the outlet riser 

is reported to be a spread 

footing 8’-4” by 9’-4” in plan 

and 1’-6” thick and bearing on 

soil.  The structure is 

approximately 42’ in height 

and may lack adequate lateral 

support. 

The stability of the structure 

should be evaluated. 

No time specified N/A 

Being performed 

under execution of 

Phase 2 

Reconstituted 

Design Work Plan. 

AP-2014 

MAR-2 

 

Per STANTEC Inspection: 

The wooden members 

between the pile tops and the 

bridge deck structure for 

access bridge to the primary 

outlet riser structure are 

deteriorated. 

Not Specified N/A 

Being performed 

under execution of 

Phase 2 

Reconstituted 

Design Work Plan. 
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The bridge should be 

evaluated and wood members 

replaced as needed. 

AP-2014 

MAR-3 

Per STANTEC Inspection: 

The downstream slopes of 

both the Ash Pond and the 

spoils berm have irregular 

contours that show evidence 

of surficial sloughing and/or 

erosion. 

Repair affected areas.  The 

overall condition of the crest 

stormwater drainage system 

should also be reviewed to 

determine if ponding of 

stormwater is contributing to 

this issue. 

Not Specified N/A 

Repair Plans have 
been submitted.  

COAR received on 
9/18/2014. 

AP-2014 

MAR-4 

Per STANTEC Inspection: 

The drainage system which 

collects stormwater on the 

dam crest surface has outlet 

pipes that daylight on both the 

upstream and downstream 

faces of the dam.  The 

drawings reviewed did not 

indicate if there was a 

connection between the 

upstream and downstream 

outlet pipes.  Reportedly some 

of the catch basins and pipes 

are plugged. 

Evaluation conditions to 

confirm that short circuiting 

will not occur between the 

upstream and downstream 

stormwater pipes. 

Not Specified N/A 

Repair Plans have 
been submitted.  

COAR received on 
9/18/2014. 

AP-2014 

MAR-5 

Per STANTEC Inspection: 

A vertical crack was noted in 

the outlet structure.  It was 

located approximately 5’ 

above the water surface on 

the northwest column. 

The area should be evaluated 

and repaired. 

Not Specified N/A 

Being performed 

under execution of 

Phase 2 

Reconstituted 

Design Work Plan. 

AP-2014 

MAR-6 

Per STANTEC Inspection: 
Not Specified N/A 

Repair Plans have 
been submitted.  
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Iron precipitate was noted 

adjacent to the shoreline of 

Lake Norman beyond the 

outfall of a 24” diameter CMP 

approximately 400 feet north 

of the ash pond outlet.  The 

pipe conveys runoff from the 

downstream slope face and 

spoils berm. 

The precipitate and any 

associated sediment should be 

investigated to determine its 

origin, and whether further 

evaluation of potential 

seepage paths is warranted. 

COAR received on 
9/18/2014. 

AP-2014 

MAR-7 

Per STANTEC Inspection: 

The beads at each joint were 

beginning to separate from 

the pipe. 

Perform periodic inspection to 

determine if the beads at the 

joints become detached. 

Not Specified N/A 

AMEC prepared 

joint repair 

drawings and 

specifications for 

the outlet pipe 

which were 

submitted to 

NCDENR on 

October 13, 2014. 

AP-2014-9 [Ref. 7.3, S&ME] 

Monitor seepage area located 

on downstream of the toe of 

the roadway bench 

approximately 77 ft southeast 

of the SW001 CMP outfall, 

approximately 72 ft southeast 

of the SW001 RCP flare end, 

and approximately 373 ft 

northeast of the dam’s 

permitted NPDES outfall. 

Not Specified N/A 

Add to weekly and 

monthly inspection 

checklists. 

AP-2014-10 [Ref. 7.8, NCDENR NOI March 

11, 2014 ] 

Several areas of non-

uniformity, equipment 

damage, steep slope, and bare 

areas were observed on the 

downstream slope.  It is 

recommended that you 

maintain a ground cover 

sufficient to restrain 

Written response as 

quickly as possible, 

but not later than 

ten (10) days 

following receipt of 

this letter of your 

intended actions in 

this matter.  This 

response must 

include a written 

response with an 

Not completed 

Not completed. 

Some bare areas re-

occurred. Establish 

and maintain 

ground cover. Item 

appears on monthly 

inspection checklist.  

. 

 

Duke’s consultant 

planning repairs. 
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accelerated erosion on all 

earthen portions of the dam. 

 

On March 6, 2013, our Division 

issued a request for additional 

information or revision to a 

repair plan for multiple 

anticipated erosion (washout) 

areas of the downstream 

embankment with a typical 

repair procedure.  The letter 

was issued in response to your 

submittal received on 

February 15, 2013.  To date, 

this office does not have 

record of a response or 

approval of the proposed 

repair plan. 

anticipated date by 

which we can 

expect the 

additional 

information and 

revision to the 

repair plan. 

Repair Plans have 
been submitted.  

COAR received on 
9/18/2014. 

AP-2014-11 [Ref. 7.8, NCEDNR March 11, 

2014] 

The second slope drain from 

the east side of the dam was 

filled with sediment.  Please 

perform maintenance to the 

slope drain and associated 

catch basin so that this drain 

may function as intended. 

Not Specified N/A 

AMEC weekly 

inspection reports 

do not indicate this 

condition still exists. 

Maintenance 

completed. 

AP-2014-12 [Ref. 7.8, NCEDNR March 11, 

2014] 

Maintain ground cover 

sufficient to restrain 

accelerated erosion on all 

earthen portions of the 

structure. 

Not Specified N/A 

Item appears on 

monthly inspection 

checklist. Areas of 

sparse vegetation 

still present. This 

requires ongoing 

maintenance of  

ground cover 

AP-2014-13 [Ref. 7.8, NCEDNR March 11, 

2014] 

Periodically remove 

undergrowth, woody 

vegetation, and trees less than 

six inches in diameter from the 

slopes and crest of the dam 

and establish a good grass 

cover.  This will serve to:  a) 

prevent the formation of a 

root system which might 

Not Specified N/A 

This item appears in 

the monthly 

inspection checklist. 

Part of ongoing 

maintenance and 

monitoring 

program. 
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significantly increase seepage 

through the dam which could 

ultimately result in failure of 

the structure; b) reduce the 

possibility of damage to the 

dam due to the uprooting of 

trees by wind or other natural 

causes; c) facilitate ease of 

inspection and increase the 

likelihood of early detection of 

more serious problems 

connected with the dam. 

AP-2014-14 [Ref. 7.8, NCEDNR March 11, 

2014] 

Periodically remove all trees 

from the emergency spillway.  

This will minimize the 

possibility of its capacity being 

reduced by the entrapment of 

debris, should the emergency 

spillway become active. 

Not Specified N/A 

Item added to the 

weekly and monthly 

inspection 

checklists 

AP-2014-15 [Ref. 7.8, NCEDNR March 11, 

2014] 

Periodically check the 

operation of all drain valve 

facilities.  This will ensure 

satisfactory operation of the 

drains should an emergency 

situation arise. 

Not specified N/A 

This item appears 

on the monthly 

inspection checklist 

AP-2014-16 [Ref. 7.8, NCEDNR March 11, 

2014] 

Periodically monitor the 

subject dam and appurtenant 

works with respect to 

elements affecting its safety.  

This is in light of the legal 

duties, obligations, and 

liabilities arising from the 

ownership and/or operation of 

a dam. 

Not specified. N/A 

A program of 

weekly, monthly 

and annual 

inspections is in-

place. 

AP-2013-1 [Ref. 7.7, NCEDNR February 

13, 2013] 

Several areas of non-

uniformity, equipment 

damage, steep slope, and bare 

areas were observed on the 

Not specified 

Ongoing 

maintenance 

requirement 

Not completed. 

Areas of sparse 

vegetation still 

present. Item 

appears on weekly 

and monthly 
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downstream slope.  It is 

recommended that you 

maintain a ground cover 

sufficient to restrain 

accelerated erosion on all 

earthen portions of the dam. 

inspection 

checklists 

AP-2013-2 [Ref. 7.7, NCEDNR February 

13, 2013] 

Trees and bushes are growing 

in the upstream rip rap armor.  

This type of growth can cause 

problems and even failure of 

the dam by creating holes 

when trees are uprooted due 

to wind or ice; by leaving 

possible seepage holes when 

trees die and their roots 

decay; or causing erosion of 

the dam around this growth 

should the dam overtop 

during heavy rains.  This 

woody growth can also hinder 

inspection and provide habitat 

for burrowing animals.  

Therefore, we recommend 

that this type of growth be 

removed and a good grass 

cover be established on the 

dam. 

 

Though it is not our policy to 

allow any trees to grow on a 

dam, it is recommended that 

all trees greater than six 

inches in diameter be left on 

the dam.  Threes larger than 

six inches that are in poor 

shape or pose a threat to the 

structural integrity of the dam 

and need removal require the 

supervision of a registered 

professional engineer 

competent in the area of dam 

safety.  Also, prior approval 

must be obtained from the 

Division of Energy, Mineral 

Not Specified 

Ongoing 

maintenance 

requirement 

See AP-2014-2 
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and Land Resources for the 

removal of trees greater than 

six inches in diameter.  All 

trees less than six inches 

should be removed. 

AP-2013-3 [Ref. 7.7, NCEDNR February 

13, 2013] 

Ground hogs or other animals 

appear to be burrowing on the 

downstream slope of the dam 

in the vicinity of Power Pole 3-

45.  If allowed to continue, 

they could cause sliding and 

erosion of the dam, or possibly 

create a pathway for seepage.  

They should be removed from 

the lake, or the downstream 

slope of the dam should be 

protected against further 

burrowing.  Existing damage 

should be repaired. 

Not specified 
On-going 

maintenance 

Earlier damage has 

been repaired. Item 

completed. No 

active animal 

burrows noted. 

Continue to 

monitor during 

weekly and monthly 

inspections. 

AP-2012-1 [Ref. 7.6, NCEDNR January 5, 

2012] 

Several areas of non-

uniformity, equipment 

damage, steep slope, and bare 

areas were observed on the 

downstream slope.  It is 

recommended that you 

maintain a ground cover 

sufficient to restrain 

accelerated erosion on all 

earthen portions of the 

structure 

Not specified 

On-going 

maintenance 

required 

See AP-2014-2 

AP-2012-2 [Ref. 7.6, NCEDNR January 5, 

2012] 

An area on the downstream 

slope (near latitude/longitude 

35.604214, -80.961124) has 

undergone surface repair 

and/or experienced ongoing 

attempts at establishing 

vegetation since our last 

inspection conducted on 

December 7, 2010.  Please be 

advised that this Division 

Before undertaking 

repairs 

Duke submits 

required  plans 

to NCDENR for 

approval prior 

to undertaking 

repairs 

Duke submits 

required  plans to 

NCDENR for 

approval prior to 

undertaking repairs 
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considers entire embankment 

to be jurisdictional and future 

repairs of this nature will 

require an approved repair 

plan prior to implementation 

of the repairs. 

AP-2012-3 [Ref. 7.6, NCEDNR January 5, 

2012] 

Subsidence has occurred in 

the rip rap adjacent to the 

post guide wire left of the 

spillway access ramp.  Please 

notify this office if the 

condition should worsen 

Not specified 
On-going 

inspections 

Minor depressions 

are monitored 

during weekly and 

monthly 

inspections; 

NCDENR is notified 

if significant 

changes are 

observed. 

AP-2012-4 [Ref. 7.6, NCEDNR January 5, 

2012] 

Erosion rills were observed 

under and near the spillway 

access ramp from the area 

formed for chemical storage.  

The area should be repaired. 

Not specified Area repaired 

Area has been 

repaired. Erosion is 

monitored during 

weekly and monthly 

inspections; repair 

as necessary. Item 

completed. 

AP-2010-1 [Ref. 7.4, NCDENR January 29, 

2010] 

A longitudinal crack was 

observed at the top of the 

downstream slope 

approximately 25 feet of Pole 

36 (approximate lat/long: 

35.60349,-80.96172).  The 

crack is approximately 30 feet 

long with a vertical separation 

greater than 12 inches.  This 

crack appears to be similar in 

nature to other areas of 

instability previously observed 

and repaired on the 

downstream slope.  It is 

recommended that this area 

be repaired in like manner as 

the previous occurrences. 
 

Please note that if this area of 
instability is discovered to be 

different in nature (cause 
and/or extent) than the 

previous occurrences, this 

No specified time of 

implementation. 

Downstream 

slope has been 

repaired. 

Downstream slope 

has been repaired. 

Item completed.  

 

Repair Plans have 
been submitted.  

COAR received on 
9/18/2014. 
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office should be notified and a 
professional engineer engaged 
to evaluate the embankment 

and propose appropriate 
remedial measures. 

AP-2010-2 [Ref. 7.4, NCDENR January 29, 

2010] 
Significant erosion has 

occurred at a recently repaired 
area of the downstream slope, 

resulting in the formation of 
an approximately 24 to 30-

inch deep gully between the 
synthetic matting on the slope 

(approximate lat/long: 
35.60469, -80.96093).  This 

area should be restored to its 
original condition and 

maintained until vegetative 
cover is established. 

No specified time of 

implementation. 

Area has been 

repaired and 

added to 

routine 

maintenance 

Area has been 

repaired and added 

to routine 

maintenance. Item 

completed. 

AP-2010-3 [Ref. 7.4, NCDENR January 29, 

2010] 
The haul road that has been 

constructed across the 
emergency spillway control 

section appears to have 
altered the control section 
minimum elevation.  It is 

requested that the hydraulic 
capacity of the spillway be 

evaluated to determine 
whether this work has 

significantly impacted the 
spillway’s capacity. 

Also, you may wish to consider 
stabilizing the ash haul road 
surface against erosion, as 

activation of the emergency 
spillway during a large rainfall 
event would like result in the 

roadbed material being 
washed into the adjacent cove 

of Lake Norman. 

No specified time of 

implementation. 

Haul road 

material has 

been removed, 

spillway has 

been restored to 

its original 

design 

Haul road material 

has been removed, 

spillway has been 

restored to its 

original design. Item 

completed. 

AP-2010-4 [Ref. 7.4, NCDENR January 29, 

2010] 
Erosion is occurring in portion 

of the emergency spillway 
upstream of the spillway 

control section (haul road).  

No specified time of 

implementation. 

Haul road 

material has 

been removed, 

spillway has 

been restored to 

Preventative 

measures are taken 

to prevent erosion.  

Areas have been 

repaired and 

vegetative cover 
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Erosion is often progressive in 
nature and if allowed to 

continue to may eventually 
affect the hydraulic 
performance of the 

emergency spillway.  We 
therefore recommend that the 
eroded areas be repaired and 

a good grass cover be 
established to prevent further 

erosion. 

its original 

design 

requires ongoing 

maintenance. 

 

Item completed. 

 

Area is monitored 

during weekly and 

monthly 

inspections. 

AP-2010-5 [Ref. 7.4, NCDENR January 29, 
2010] 

Two areas were observed 
along the downstream slope 

of the bench/staging area 
below the dike (along the edge 

of Lake Norman) where the 
embankment is eroding and 
head cutting into the bench 

(approximate lat/long of these 
areas is 35.60461, -80.96003).  

While these areas do not 
immediately threaten the ash 
basin dike, it is recommended 
that the areas be repaired and 

surface drainage patterns 
altered such as to minimize 
the amount of runoff that 

flows over the slope. 

No specified time of 

implementation. 
Item completed 

Areas have been 

repaired and 

vegetative cover 

requires ongoing 

maintenance. Item 

completed. 

AP-2010-6 [Ref. 7.4, NCDENR January 29, 
2010] 

Maintain a ground cover 

sufficient to restrain 

accelerated erosion on all 

earthen portions of the 

structure. 

No specified time of 

implementation. 

vegetative cover 

requires 

ongoing 

maintenance 

Vegetative cover 

requires ongoing 

maintenance. Item 

is monitored during 

weekly and monthly 

inspections. 

AP-2010-7 [Ref. 7.4, NCDENR January 29, 
2010] 

Establish and maintain 
adequate surface drainage 

along the haul road 
constructed across the toe of 

the dike embankment. 

No specified time of 

implementation. 
Item completed Item completed 

AP-2010-8 [Ref. 7.4, NCDENR January 29, 
2010] 

Maintain the outlets of all 
existing storm drains such that 

they are clear of debris and 

No specified time of 

implementation. 

On-going 

maintenance 

Condition of drains 

and outlets appears 

on checklists for 

weekly and monthly 

inspections 
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free flowing.  Inlet protection 
is recommended for storm 

drain inlets about which plant 
operations result in ground 

surface conditions susceptible 
to erosion. 

AP-2010-9 [Ref. 7.4, NCDENR January 29, 
2010] 

Periodically check the 
operation of all drain valve 
facilities.  This will ensure 

satisfactory operation of the 
drains should an emergency 

situation arise. 

No specified time of 

implementation. 
See AP-2014-15 See AP-2014-15 

AP-2010-10 [Ref. 7.5, NCDENR December 
17, 2010] 

Several areas on the 
downstream slope have 

undergone surface repair 
and/or experienced ongoing 

attempts at establishing 
vegetation since our last 
inspection on January 20, 

2010.  The repair in the area of 
latitude/longitude 35.60349, -
80.96172 has been expanded 

at least 100 feet left of the 
original repair. 

 
Additionally, several areas of 
non-uniformity, equipment 

damage, steep slope and bare 
areas were observed on the 

downstream slope.  This office 
is in receipt of your stability 

analysis submitted 
electronically on December 7, 
2010, and our response to this 

report will be addressed in 
separate correspondence. 

No  specified time 

of implementation 
See AP-2010-1 See AP-2010-1 

AP-2010-11 [Ref. 7.5, NCDENR December 
17, 2010] 

Two areas were observed 
along the downstream slope 

of the bench/staging area 
below the dam (along the 

edge of Lake Norman) were 
the embankment is eroding 

and head cutting into the 

No  specified time 

of implementation 
See AP-2010-5 See AP-2010-5 
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bench (approx. 
latitude/longitude of one of 

these areas is 35.60461, -
80.96003).   

 
While these areas do not 

immediately threaten the ash 
basin dam, it is recommended 
that the areas be repaired and 

surface drainage patterns 
altered to minimize the 

amount of runoff that flows 
over the slope.  

AP-2010-12 [Ref. 7.5, NCDNER December 
17, 2010] 

Maintain a ground cover 
sufficient to restrain 

accelerated erosion on all 
earthen portions of the 

structure. 

No  specified time 

of implementation 

On-going 

maintenance 

Part of routine 

maintenance; Item 

is monitored during 

weekly and monthly 

inspections 

AP-2010-13 [Ref. 7.5, NCDNER December 
17, 2010] 

Maintain the outlets of all 
existing storm drains such that 

they are clear of debris and 
free flowing.  Maintenance of 

inlet protection is 
recommended for storm drain 
inlets which plant operations 

result in ground surface 
conditions susceptible to 

erosion. 

No  specified time 

of implementation 

On-going 

maintenance 
See AP-2010-8 

AP-2010-14 [Ref. 7.5, NCDNER December 
17, 2010] 

Periodically check the 
operation of all drain valve 
facilities.  This will ensure 
satisfactory operation of 

drains should an emergency 
situation arise. 

No  specified time 

of implementation 
 

See AP-2014-15 

Item Completed 

AP-2009-1 

Section 3.2 

Studies and 

Analyses Item 

1 

[Ref. 7.3, EPA] 

Updated stability analysis of 

the upstream and 

downstream embankment 

slopes including an analysis of 

shallow slope failures 

(especially for the as built 

upper downstream slopes, 

which appear steeper than 

No  specified time 

of implementation. 

Marshall Steam 

Station Stability 

Evaluation 

Report prepared 

by HDR and 

dated October 

29, 2010  

 

HDR analyzed one 

section. Additional 

slopes being 

investigated 

according to the 

Phase 2 Work Plan 

[Ref. 7.11] 
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2H:1V) should be conducted 

after surveying the actual 

configuration of the slopes. 

See letter  from 

NCDENR to 

Duke dated Feb 

22, 2011 

AP-2009 -2 

Section 3.2 

Studies and 

Analyses Item 

2 

[Ref. 7.3, EPA] 

Duke Energy has retained an 

outside consultant to provide 

an engineered repair of the 

scarps, but rather than 

approach this as an isolated 

repair, GZA recommends 

investigating the cause of the 

scarps more thoroughly. 

No  specified time 

of implementation 

See letter from 

Duke to US EPA 

dated Oct. 7, 

2009. 

Engineering was 

already in 

progress at time 

of EPA 

inspection. 

Repairs 

completed 

September 

2009. Item 

Completed 

Item completed 

AP-2009-3 

Section 3.2 

Studies and 

Analyses Item 

3 

[Ref. 7.3, EPA] 

Observations of the upper 

downstream toe should be 

made during periods of low 

rainfall to determine whether 

the wet and spongy conditions 

observed at the toe were due 

to surface water runoff or 

internal seepage.  Further 

study should be conducted to 

correct the migration of dam 

core material that is being 

deposited on the berm. 

No  specified time 

of implementation 

See letter from 

Duke to US EPA 

dated Oct. 7, 

2009. The 

inspection by 

EPA's 

engineering 

contractor was 

conducted 

during a period 

of wet 

conditions 

due to 

significant 

rainfall events 

prior to and 

during the 

inspection. 

Observations 

made during dry 

weather 

conditions by 

our third party 

contractor, 

MACTEC 

Engineering and 

Consulting, 

during 

Item completed 
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2004, 2008 and 

2009 did not 

indicate seepage 

at the 

downstream 

toe. 

Additionally, 

subsurface 

conditions 

observed during 

the recent 

repairs in 

September, 

2009 (described 

in the Item #2 

(above) 

confirmed the 

integrity of the 

downstream 

slope. Soil 

deposited on 

the berm during 

the wet 

conditions at 

the time of the 

EPA site visit 

was due to 

surface erosion 

from the 

shallow failed 

areas described 

in Section 3.2 

Item #2 above, 

which have 

been repaired. 

No evidence 

was found 

during the 

repairs to 

support the 

assumption that 

this soil 

came from the 

core of the dam. 

Item completed. 
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AP-2009-4 

Section 3.2 

Studies and 

Analyses Item 

4 

[Ref. 7.3, EPA] 

Surface grading and the extent 

and condition of the drainage 

system (including video 

camera survey of pipe 

interiors and related drainage 

infrastructure where 

appropriate) at and adjacent 

to the dam should be 

evaluated. 

No  specified time 

of implementation 

See letter from 

Duke to US EPA 

dated Oct. 7, 

2009. The 

drainage system 

has been 

inspected and is 

in good working 

order. Surface 

grading repair is 

addressed in 

Section 3.4, 

Recommendatio

n #1 below.Item 

Complete 

Item completed 

AP-2009-5 

Section 3.4 

Repair 

Recommendat

ions 

Item 1 

[Ref. 7.3, EPA] 

Repair of surface drainage 

system and grading including 

minor depressions found on 

the crest. 

No  specified time 

of implementation. 

See letter from 

Duke to US EPA 

dated Oct. 7, 

2009. The 

drainage system 

has been 

inspected and is 

in good working 

order. Surface 

grading repair is 

addressed in 

Section 3.4, 

Recommendatio

n #1 below 

Item completed 

AP-2009-6 

Section 3.4 

Repair 

Recommendat

ions 

Item 2 

[Ref. 7.3, EPA] 

Investigate seeps at the 

downstream toe in dry 

weather, with repairs 

designed by a professional 

engineer and construction by a 

contractor experienced in dam 

repair. 
No  specified time 

of implementation 

See letter from 

Duke to US EPA 

dated Oct. 7, 

2009. This is the 

same concern 

identified in 

Section 3.2 Item 

#3, above. 

Observations 

made during 

2004, 

2008 and 2009 

indicated no 

seepage at the 

downstream toe 

during dry 

weather 

Item completed 
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conditions. As 

no 

seepage 

problems exist, 

no repairs are 

required. Item 

complete 

AP-2009-7 

Section 3.5 

Remedial 

Modifications 

Recommendat

ions Item 1 

[Ref. 7.3, EPA] 

Investigate and repair of the 

scarps and potential 

improvements required to 

meet required factors of 

safety for embankment 

stability if found necessary by 

the analysis recommended 

above. 

No  specified time 

of implementation 

See letter from 

Duke to US EPA 

dated Oct. 7, 

2009. The 

investigation 

and repair of the 

scarps has been 

completed as 

described in 

Section 3.2 Item 

#2 

above. Repairs 

were completed 

on September 

15, 2009. The 

potential 

improvements 

required to 

meet the factors 

of safety for 

embankment 

stability is the 

same concern as 

addressed in 

Section 

3.2 Item #1 

above and the 

date given 

above for final 

resolution will 

apply. This 

recommendatio

n is complete 

Item completed 

AP-2009-8 

Section 3.5 

Remedial 

Modifications 

Recommendat

ions Item 2 

[Ref. 7.3, EPA] 

Trees and their root system 

and undergrowth within 

approximately 10 feet of the 

toe of the downstream slope 

(north of the boat ramp 

No  specified time 

of implementation 

See letter from 

Duke to US EPA 

dated Oct. 7, 

2009. Duke 

Energy will 

address all trees 

Item completed 
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adjacent to the outlet channel) 

and along the southern 

upstream slope should be 

removed.  The trees and root 

systems growing along the 

downstream slope of the berm 

are not considered to be a 

major dam safety issue given 

the 200 to 300 foot wide 

berm.  However, erosion and 

vegetation along the 

downstream slope of the berm 

should be maintained. 

and roots in 

these areas by 

January 31, 

2010, in 

accordance with 

the guidance 

issued by the 

North Carolina 

Department of 

Environment 

and Natural 

Resources, 

Land Quality 

Section, Dam 

Safety Office. 

Adequate 

vegetation along 

the downstream 

slope of the 

berm will be 

maintained to 

prevent erosion. 
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Appendix 2 
Site Observation Photos Nos. 1 through 13 
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Photograph 1:  Ash Pond Emergency Spillway on Dam Crest looking north. 

 

 
Photograph 2:   Dam Crest – Upstream Side looking south. 
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Photograph 3: Upstream Face of Dam looking south 

 

 
Photograph 4:  Discharge Tower looking south 
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Photograph 5:  Crack in north face of north column of Discharge Tower 

 

 
Photograph 6:  Deterioration of wooden decking on walkway to Discharge Tower 
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Photograph 7:  Upstream Face of Ash Pond Dam looking north 

 

 
Photograph 8:  Yard Drain from Ash Silo on dam crest looking west. 
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Photograph 9:  Downstream face of Ash Pond Dam looking north 

 

 
Photograph 10 - Discharge of stormwater inlets from top of dam (Typical) 
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Photograph 11:  Sparse vegetation on downstream face of ash pond dam 

 

 
Photograph 12:  Outfall of ash pond dam looking east.  Outfall pipes are submerged. 
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Photograph 13:  Location of running water near shoreline of Lake Norman looking east 

 
 




