
 

 
 

 
 
 
 

2014 ANNUAL ASH BASIN DAM INSPECTION 
 
 
 
PLANT ALLEN STEAM STATION 
Retired Ash Basin Dam - GASTO-016 
Active Ash Basin Dam - GASTO-061 
Duke Energy Carolinas LLC 
253 PLANT ALLEN ROAD 
BELMONT, GASTON COUNTY, NORTH CAROLINA 
 
 
Inspection Date: 10/14/2014 
Report Date:   12/10/2014 
 
AMEC Project No:  7810-14-0129 
 
Inspection Team: Roy Moore, P.E. (GA)  Associate Engineer, AMEC 
   Melissa Crosby, E.I.T.  Civil Engineer, AMEC 
   Don Scruggs   Duke Energy 
   Patrick Dunn   Duke Energy 
 
    
Summary 
 
Attached is the Report for the 2014 Annual Inspection of the Allen Steam Station ash basin 

dams. 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 

impoundments, this annual inspection included a review of 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. Minor 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. 
 
 
 
 
 
Roy Moore, P.E. (GA)    Melissa Crosby 
Associate Engineer     Civil Engineer 

 
 
 

 
Clay E. Sams, P.E. 
Principal 
Registered North Carolina 4459  
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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 to be done at this site. 

 

The ABSAT ordered Phase 2 work at this site to be performed.  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 is 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 [Reference 7.8] 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 scheduled. 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, the DENR, and the third party 

inspectors (both Phase 1 and Phase 2). This 2014 annual inspection report does not 
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include any of the results of the Phase 2 office and field work being performed.  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. 

2.0 MONITORING DATA 

Monitoring of the Allen Steam Station Plant 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 (NPDES) 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 

Previous reports document four piezometers and 14 observation wells installed in the 

East and North Dikes of GASTO-061.  Duke Energy will continue to monitor pond levels 

in the basins along with piezometers.  

 

C) Plant Personnel Inspections 

Until recently plant personnel have been performing monthly inspections of the ash 

ponds and dams.  The monthly inspection included inspections of interior slopes, crests, 

exterior slopes, outlet structures of both dams along with pool levels and monthly 

weather. Special inspections are also performed for unusual conditions that may be 
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critical, such as 2-inches 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. Recently, beginning in early 

September 2014, weekly inspections were begun as required by the North Carolina 

Department of Environment and Natural Resources (DENR).The significant items noted 

on the weekly and monthly inspections include the following:  

 
GASTO-061 

September 2014 inspections mentioned seepage along the toe of slope along the east 

dike embankments.  Reports noted the need to continue monitoring for any changes in 

seepage, flow rate, turbidity or the presence of new seeps.  

GASTO-016 

September 2014 inspections noted vegetation greater than 2-inches on the downstream 

slope of the north and east embankments.  See photograph 13.   

3.0 DESIGN HISTORY 

The Allen Steam Station is located on the west side of the Lake Wylie and approximately 

4.5 miles south of the town of Belmont, Gaston County, North Carolina. The active ash 

basin (GASTO-061) facility lies approximately 1 mile south of the power generating 

facility and immediately south of the retired ash basin (GASTO-016).   

 

GASTO‐061 

The active ash basin is formed by two earthen dikes each with a crest elevation of 

approximately 645 feet above mean sea level (MSL).  The crest accommodates a 

gravel road bed.  The east dike forms the entire eastern rim of the ash basin.  The axis 

of the east dike runs north-south except at its southern end where the dike abuts the 

natural topography by making a turn to the west.  At its northern end the east dike 

abuts a second dike originally constructed to form the southern rim of the retired ash 

basin.  The east dike was completed in 1973 and is constructed of rolled earth and 

parallels Lake Wylie.  The main dam (east dike) is 2600± feet in length with a crest 

elevation of 645± feet and a toe elevation near 580± feet.  The downstream slopes 

range from 2:1 to 2.5:1 (horizontal to vertical) with an intermediate horizontal bench at 

elevation 620± feet.  The southern end of the main dam (east dike) turns 90 degrees 
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west for 400± feet where it transitions into natural grade.   The entire main dam (east 

dike) is grassed with the exception of a rip-rap covered toe.  The current dominant 

species of grass is tall fescue. The area of grassing on the main dam (east dike) is 

13± acres.  An earth berm was added against the downstream slope in 1982.  

 

The ash basin north dike intersects the northern end of the main dam (east dike) and 

separates the ash basin (to the south) from the retired ash basin and retired Ash 

Basin Landfill (GASTO-016).  The north dike is approximately 2600± feet in length 

(including two 90 degree turns around an existing transmission tower) with a crest 

elevation near 645± feet and a toe elevation near 620± feet.   Downstream slopes 

range from 2:1 to 3:1 (horizontal to vertical) with an intermediate horizontal bench 

near elevation 625± feet.  The current dominant species of grass is tall fescue.  The 

area of grassing on the north Dike is 5± acres.  A transmission tower stands in the 

bend on the downstream side of the dike, see photograph 9.  Successive crest 

elevations were 610 feet MSL in 1965, 625 feet MSL in 1968, and 645 feet MSL in 

1973. 

 

The basin GASTO-061 has a total impounding water surface area of approximately 

160 acres at the crest elevation of 645 feet.  The active ash basin is divided into 

multiple cells by embankments understood to be constructed of ash.  Ash from the 

power plant is sluiced to one of these cells while the others are in various stages of 

operations.  Excess water is channeled from the initial discharge cell to a larger, final 

treatment cell.  The water surface elevation in the final treatment cell is controlled by 

stop logs in the ash basin discharge tower.  Overflows are released to Lake Wylie 

through the associated 42-inch conduit, see photograph 4.  There is no emergency 

spillway. 

 

GASTO-016 

The Allen Steam Station began commercial operation in 1957 and involved ash storage 

via hydraulic sluicing to a pit that was created for borrow material.  The bottom of the pit 

elevation was El. 570±.  The ash basin was expanded in 1965 by a dike system with a 

design crest elevation of El. 610 during Stage 1 construction.   The dike system was 

raised in 1968 during Stage 2 to El. 625 by a centerline enlargement (portions of the 

north dike were raised to El. 627).   The dike raise placed the upstream side of the dam 
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on ash.   Dike construction consisted of generally homogeneous rolled fill material 

obtained from on-site borrow areas with a toe drain system along the east and north 

dike.  Test borings drilled through the dike generally indicate SM, ML and CL type 

materials. 

 

The toe drains consist of perforated corrugated metal pipe and included a sand blanket. 

The toe drain pipe diameter varies from 8 to 18 inches.  Stage 3 involved retiring the ash 

basin GASTO-016 in 1973 and diverting ash into the present day basin GASTO-061.  

The top of ash elevation in basin GASTO-016 at Stage 3 was approximately El. 620.  An 

ash landfill is presently being constructed over basin GASTO-016 on the north side of 

the north dike. 

 

Basin GASTO-016 landfill is a multi-phase/multi-cell landfill.  Cells 1 and 2 of Phase 1 

are presently constructed and in operation, and they comprise a 25± acre waste 

placement area surrounded by perimeter and haul roads, ditches, and exterior fill 

slopes (near 3:1 horizontal to vertical). Permanent  seed  mixes  for  these  areas  

include  tall  fescue  as  the  dominant  species.  Basin GASTO-016 is 47± acres (top 

deck and slopes no steeper than 3:1 horizontal to vertical) with   a   composite   cover   

comprising   engineered materials   (e.g., geomembrane, geocomposite, etc.) covered 

with 2 feet of soil.  Dominant species will be dependent upon final closure 

specifications, but is expected to be tall fescue. 

4.0 DESIGN FLOOD AND DAM ADEQUACY  

A) Hydrology and Hydraulics 

GASTO-061 

 

According to Reference 6.6 a hydrologic and hydraulic evaluation of the Active Ash 

Basin GASTO-061 was performed in 1989 by Trigon Engineering, in which the drainage 

area is approximately 300 acres and is located entirely within Gaston County and mostly 

on Duke power plant property.  According to the report, the reservoir has undergone 

changes in size and storage capacity since original construction due to previous coal ash 

deposition.   
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The riser structure for basin GASTO-061 consists of a 7-ft 8-in by 8-ft 4-in reinforced 

concrete riser with a 42-in reinforced concrete pipe outlet.  Access to the riser structure 

is provided via a timber pedestrian bridge.  

 

The outlet invert elevation of the ash basin GASTO-061 spillway conduit is 570 feet 

MSL.  Assuming this is the lowest elevation along the toe of the East Dike, the height of 

the dike would be 75 feet.  Likewise, the lowest recorded elevation along the toe of the 

north dike is approximately elevation 580 feet MSL.  The height of the north dike would 

therefore be 65 feet.  According to North Carolina Dam Safety Regulations both dikes 

would be classified as "Large" dams.  According to US Army Corps of Engineers 

(USACOE) criteria, the dikes would be classified as “Intermediate" structures.  

 

The dike system is currently classified by the State of North Carolina as a high hazard 

structure due to environmental impact considerations associated with a potential 

breach. 

 

Reference 7.8 summarizes the hydrology and hydraulics analyses as follows:  

 

A hydrologic and hydraulic analysis was developed for GASTO-061 the Active Ash 

Basin (AAB) in 2012. As a high hazard dam, the Inflow Design Flood (IDF) analyzed 

for the spillway system is the ¾ Probable Maximum Flood (PMF). 

 

The overall analysis was performed using conservative assumptions where 

appropriate for hydrologic parameter calculation and hydraulic capacity of the outlet 

structures.  Based on the results of this analysis, the AAB can safely pass the 6-hr ¾ 

PMF without any required remedial actions. 

 

Per Reference 7.8, additional and new analyses will be completed to evaluate the 

capacity of the primary outlet to safely pass the IDF at the AAB. The analysis will 

include up to date land use, soil, topographic changes and structural modification 

due to pending repair of the outlet structures. The hydraulic capacity of the primary 

outlet will be based on a recent field survey of the structure. The new analysis will 

comply with the latest NCDENR dam safety regulations and state of the practice 

references and guidelines and accepted practices and models. 
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GASTO-016 

Data review did not discover any hydrologic and hydraulic analysis for the retired ash 

basin GASTO-016 (RAB). The riser structure consists of an 8-ft 8-in by 8-ft 8-in 

reinforced concrete structure that surrounds a 36-in reinforced concrete riser pipe with 

a 36-in reinforced concrete pipe outlet.  

 

Per Reference 7.8, an analysis will be completed to evaluate the capacity of the 

primary outlet to safely pass the IDF at the RAB. The analysis will include up to date 

land use, soil, topographic changes and structural modification. The hydraulic capacity 

of the primary outlet will be based on a recent field survey of the structure. The new 

analysis will comply with the latest NCDENR dam safety regulations and state of the 

practice references and guidelines and accepted practices and models. 

  

B) Structural Adequacy  

The location of the dikes lies within the Piedmont Physiographic Province and Seismic 

Zone 2 according to the Seismic Zone Map of Contiguous States Recommended 

Guidelines for Safety Inspection of Dams.   

 

GASTO-061 

 

Reference 7.8 summarizes slope stability analyses for GASTO-061 (the AAB) as follows: 

1. Slope stability analyses performed in 1982 and 1994 for the east and north 

dike utilized static methods of analysis with Ordinary Method of Slices and 

the modified Bishop Method, respectively. Generally, lower factors of safety 

were associated with shallow failures (less than 10-ft deep).  Results are not 

entirely conclusive as the calculations appear incomplete with missing 

pages.  Recent analyses that supersede the older analyses have been 

performed by others (S&ME, HDR and most recently by AMEC).  Similar to 

those older analyses, the lower factor of safety were associated with shallow 

failures. 
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 Post-seismic slope stability analyses using SPT and CPT data indicate: 

2. For the east dike, calculated factors of safety (FOS) for post-seismic slope 

stability (FOS = 1.6) appear to be acceptable.    The residual foundation 

material beyond the toe of the embankment at the south end of the east dike 

was assumed to liquefy, but the embankment still met the minimum factor of 

safety for post-seismic slope stability. 

 

3. For  the  north  dike, the ash was assumed to liquefy during seismic shaking 

and the  calculated  factor  of  safety  (FOS  =  0.8)  indicates instability due 

to liquefaction potential in the top 10-ft of the  foundation materials (ash) 

underlying the embankment.   

 

        Supplemental analyses by others using the same data indicate: 

4. North dike liquefaction analyses suggest that there is a low potential for 

wide-spread soil liquefaction which indicates there would be no excessive 

deformation and/or no instability of the ash impoundment north dike.  Further 

studies will be conducted during Phase 2 activities (Ref. 7.8). 

 

In 2014, AMEC (Reference 7.6) evaluated the stability of the Active Ash Basin (AAB) 

Dike (GASTO-061) using recently acquired  topographic ground surface geometry and 

historic shear strength parameters (plus assumed parameters for some materials if no 

historic data were available for that material).The results of the analyses indicated that 

the global stability of the upstream and downstream slopes of the AAB  is acceptable 

under the evaluated loading conditions; however, factors of safety greater than 1.0 but 

less than 1.5 were determined for shallow failure surfaces on  the slopes of both the 

north dike and the east dike.  Under pseudo-static loading, (seismic coefficient = 0.15), 

factors of safety equal to or greater than 0.9 were determined for shallow failure surfaces 

on the slopes. A pseudo-static safety factor of 0.9 is indicative of small displacements 

that might occur if the seismic loading used were to be applied.  Reference 7.6 

recommends that the shear strength parameters be verified (updated) by re-interpreting 

historic laboratory strength tests or by acquiring undisturbed soil samples in the field and 

subjecting them to laboratory tests for shear strength.  This will be done as part of the 

phase 2 work. 
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GASTO-016 

Reference 7.8 summarizes slope stability analyses for GASTO-016 (the RAB) as follows: 

1. Slope stability analyses were performed for the static and pseudo-static load 

cases with search methods that appear to concentrate on failure surfaces relevant 

for the landfill and exclude failures surfaces through the RAB. 

2. Slope stability analyses were not performed for the rapid drawdown or flood 

surcharge load cases (although the flood surcharge case may not be applicable 

for the RAB due to the landfill) . 

3. Slope stability for the pseudo-static condition was evaluated by computing a 

yield coefficient (ky = 0.25g) which results in a factor of safety equal to 1.0 and 

comparing the yield coefficient to an acceleration (kmax = 0.053g. A kmax = 

0.053g appears low for the site as other analyses have used values as high as 

0.147g.  

4. Assumption and methodologies used in the liquefaction potential analysis require 

further review (which will be performed during activities described in Reference 

7.8) 

In 2014, AMEC (Reference 7.7) evaluated the stability of the Retired Ash Basin (RAB) 

Dike (GASTO-016) using recently acquired topographic ground surface geometry and 

historic shear strength parameters (plus assumed parameters for some materials if no 

historic data were available for that material). The results of the analyses indicated that 

the global stability of the slopes of the RAB is acceptable under the evaluated loading 

conditions. Reference 7.7 recommends that the shear strength parameters be verified 

(updated) by re-interpreting historic laboratory strength tests or by acquiring undisturbed 

soil samples in the field and subjecting them to laboratory tests for shear strength.  This 

will be done as part of the Phase 2 work. 

5.0 FIELD INSPECTION 

Roy Moore and Melissa Crosby of AMEC inspected the two ash basin dams (State ID 

GASTO-016 and GASTO-061) on Tuesday, October 14, 2014.  The weather was partly 

cloudy and warm with the air temperature at about 80 degrees.    
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Observations noted during the inspection are consistent with those noted in previous 

inspection reports and are as described and depicted below and in the photographs of 

Appendix 2. 

 

A) Ash Basin Dam  

GASTO-061 

The north dike supports a stand of grass that is generally well-maintained.  The crest of 

the dike was originally designed to be 15 feet wide.  The crest was widened significantly 

by the addition of ash on the upstream slope of the dike to facilitate construction traffic.  

An access road broaches the crest of the north dike from the downstream toe, just east 

of the southward bend in the dike axis. 

 

Ash sluice lines were discharging into basin GASTO-061 in the section located just east 

of the transmission tower peninsula.  The sluice lines follow the access road which 

broaches the crest of the dike just east of the bend in the dike axis near its western end.    

Areas of sparse vegetation were noted just west of the access road previously 

described. The dike crest east of the access road supports constant construction traffic 

and the roadway is under continuous maintenance.   

 

The ash pond GASTO-061 currently holds water with a north and east dike.  The north 

and east dikes appeared stable and did not appear distressed with no erosion channels 

or depressions evident. The upstream face of the ash pond dam along the east dike is 

covered by rip-rap and vegetation (photograph 5).  Both portions of the upstream face, 

on each north and east dike, are in generally good condition in that no cracks, scarps, 

slides, unusual depressions/bulges, erosion gullies, or wet/soft areas were observed.  

The crest of the ash pond dam GASTO-061 was in generally good condition, as shown 

in photograph 7.  There were no significant depressions or ruts.   

The downstream face of the ash pond dam GASTO-061 was in generally good 

condition, as shown in photograph 1 & 6.  The embankment has a good stand of 

vegetation and no animal burrows were observed.  It was noted that the south and north 

ends of the east dike showed a lack of vegetative grass coverage and could be an 

erosion issue in the future (photographs 1 & 14).  The embankment under the two coal 
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yard discharge pipes shown in photograph 7 & 8 has recently had work underneath the 

pipes as part of the vegetative plan to improve the grass coverage under the pipes 

The downstream face of the east dike has rip-rap along the toe of the dam (photograph 

10).  The surface materials along the toe of the east dike showed signs of silt and 

wetness in some areas.  Standing water was noted along portions of the rip-rap covered 

toe.  Localized indications of slight seepage in the rip-rap were observed (photograph 11 

& 12).  This is consistent with past inspections.  

Two coal yard drainage lines discharge into the basin GASTO-061 at the northern end of 

the east dike.  The lines are routed below the ground surface until they emerge from the 

stabilizing berm on the downstream slope of the east dike.  This inspection noted no 

areas of instability related to the dike embankment in this location 

GASTO-016 

The ash basin GASTO-016 is noted as retired, not currently holding water within the 

basin.  The current use for the basin is storage for dry materials.  The east dike along 

basin GASTO-016 is covered with vegetation and trees of significant size.  The condition 

of the dikes for the basin appeared stable and did not appear distressed with no erosion 

channels or depressions evident (photograph 13).   

B) Principal Spillway 

GASTO-061 

The ash basin GASTO-061 outlet structure is in full function as shown in photograph 3.  

The outlet structure discharges to the east into Lake Wylie via a 42-inch reinforced 

concrete pipe as shown in photograph 4.  The distance from the outlet structure to the 

discharge point is approximately 520-feet.  As noted in previous inspections, the 

discharge pipe is showing exposed reinforcement at the discharge point.  The exposed 

reinforcement does not appear threatening to the structural stability at the present time.   

 

The pipes that cross the crest of the east dike towards the northern end of the basin 

GASTO-061 appear stable and also show signs of age along the pipes.  The 

embankment around the pipes where they cross the access road shows no signs of 

instability.  
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The outlet structure for the basin appears to function as designed. The condition of the 

stop logs was not observed.  Observations at the outlet end of the conduit noted no 

signs of seepage around the spillway conduit or turbidity indicative of internal erosion 

through the conduit.  Previously documented damage to the end of the spillway conduit 

is still evident, see photograph 4. 

 

The inside of the AAB riser was video-inspected during April 2014 and the inside of the 

AAB riser exhibited exposed aggregate and reinforcing steel requiring repair.  

 

Repair to the intake conduit and riser is pending approval of plans by the DENR. 

 

GASTO-016 

The outlet control structure is currently being used only to regulate water levels if ponding 

occurs due to rainfall or local runoff.  During the site visit there was no visible water 

present in the basin.  The reinforced concrete outlet structure is situated in the southeast 

corner of the basin.   The condition of the concrete stop-logs was not observed.  There is 

no emergency spillway. The outlet structure diverts water into Lake Wylie via a 36-inch 

diameter reinforced concrete pipe.   The inspection observed no signs of seepage around 

the pipe. 

The inside of the RAB riser and outlet pipe was video-inspected during April 2014.  The 

RAB riser had some surface spalling and staining from infiltration on the inside of the 

structure and a visible stream of infiltrating water was located at a joint 6.6-ft below the 

water surface at the time of the video inspection.  The RAB pipe attached to the retired 

riser had longitudinal and circumferential cracking and infiltration staining intermittently 

along its length. This pipe leads to a junction box, and the pipe which leads from the 

junction box to the (inactive) outlet also exhibited surface spalling, longitudinal cracking, 

and infiltration staining.  

Repair to the intake conduit and riser is pending approval of plans by the DENR. 
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C) Ash Pond Perimeter Drainage Features 

GASTO-061 

There is an existing underdrain system on the north side of the Cell 1 on the Active Ash 

Basin.  This was installed to remove seepage from the toe of the dam. The status of this 

drainage feature is included in Appendix 1, S&ME-4. 

 

GASTO-016 

There is an existing drainage system below the Retired Ash Basin that appears to not be 

functional.  The status of this drainage feature is included in Appendix 1, ALL-102. 

 

D) Third Party Inspection Findings 

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.  Note in the discussion 

below that “ash stack” refers to the ash landfill under construction.  The status of these 

items is provided in Appendix 1. 

 

ALL- 1:  (Stantec Facility Issue 1) Stability analyses were performed on the Retired 

Ash Basin as part of the ash stack design.  From the documents reviewed, it appears 

that the focus of the analyses was the stability of the stack.  A global analysis of the 

Retired Ash Basin Dike does not appear to have been performed. 

 

ALL- 2:  (Stantec Facility Issue 2) a crack (approximately 35 feet long) was observed 

along the crest of the East Dike of the Active Ash Basin, with an associated bulge 

approximately 25 feet down slope along the external side of the dike. (The crack has not 

been observed in other inspections, including the recent weekly inspections. The bulge 

appears to be an irregularity in the slope surface from the original construction.) 

 

ALL- 3:  (Stantec Facility Issue 3) Seepage was observed above the bench of the 

stability berm on the northern end of the East Dike, near the tie-in with the north dike. 
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ALL- 4:  (Stantec Facility Issue 4) Seepage was observed along the toe of the stability 

berms on the East and north dikes of the Active Ash Basin.  These seeps coincide with 

designed internal drainage of the dikes.   

 

ALL- 5:  (Stantec Facility Issue 5) Seepage was observed at the toe of the Retired Ash 

Basin along the edge of the coal yard.  

 

ALL- 6:  (Stantec Facility Issue 6) An undocumented pipe (18-inch galvanized steel) 

was observed near the toe of the Retired Ash Basin dike, along the edge of the coal 

yard. 

 

ALL- 7:  (Stantec Facility Issue 7) Access to the Retired Ash Basin riser structure is 

limited; at the time of the inspection the structure was inaccessible because of standing 

water.  The previous independent inspection report (S&ME, 2008) indicates that the 

intake conduit has been displaced.  

 

ALL- 8:  (Stantec Facility Issue 8) Erosion was observed in the swales located on the 

stability berm on the Active Ash Basin East Dike. 

 

ALL- 9:  (Stantec Facility Issue 9) No vegetation was present under the coal yard 

outlet pipes on the external face of the Active Ash Basin East Dike. 

 

ALL- 10:  (Stantec Facility Issue 10) Caps were not observed on piezometer riser 

pipes.  Recommended Action:  Vented caps should be installed on all piezometers. 

 

ALL- 11:  (Stantec Facility Issue 11) Observation wells along the external face of the 

Active Ash Basin East Dike were observed to be missing protective casing. 

 

ALL- 12:  (Stantec Facility Issue 12) Animal burrows were observed along the dikes. 

 

ALL- 13:  (Stantec Facility Issue 13) Erosion and steep slopes were observed on the 

internal face of the Active Ash Basin North Dike near the western end. 

 



Report of Annual Inspection 
2014 ALLEN Ash Basin Dams Annual Inspection (GASTO‐061; GASTO‐016) 

 

15 
 

ALL- 14:  (Stantec Facility Issue 14) Erosion and sparse vegetation was observed 

along the western end of the Active Ash Basin North Dike external face. 

 

ALL- 15:  (Stantec Facility Issue 15) Erosion was observed around two culvert pipes 

under the sluice lines along the Active Ash Basin North Dike. 

 

ALL- 16:  (Stantec Facility Issue 16) Rutting and depressions were observed along the 

crest of the Retired Ash Basin dike. 

 

ALL- 17:  (Stantec Facility Issue 17) Trees and brush were observed on the external 

face of the Retired Ash Basin dike. 

 

ALL- 18: (Stantec Facility Issue 18) Rutting and depressions were observed on the 

access road near the toe of the Active Ash Basin East Dike. 

Active Ash Basin Dam (GASTO-061) 

ALL- 19:  (Stantec Pipe Issue 1) a hole in the pipe is located next to a joint 

approximately 475 feet from the pipe outlet.  A circumferential crack is located next to 

the riser, and it is wider than a hairline crack.   

ALL- 20:  (Stantec Pipe Issue 2) Infiltration was observed in a pipe joint of the riser, at 

a depth of 6.6 feet. 

ALL-21:  (Stantec Facility Issue 19) Portions of slopes on the Active and Retired Ash 

Basin dikes were observed to be steeper than designed.  In addition, the stability berm 

of the Active Ash Basin East Dike was observed to be narrower than designed. 

ALL-22:  (Stantec Facility Issue 20) Ponded water was observed along the external 

bench of the Active Ash Basin North Dike. 

6.0 RECOMMENDATIONS 

No significant problems indicative of imminent threat to safety or operation were noted 

during the inspection on October 14, 2014.  Recommendations from previous 

inspections are summarized in Appendix 1 and are consistent with observations during 

preparation of this annual inspection report. We concur with the recommendations in 
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Appendix 1 and a few additional comments from this inspection (identified as AMEC 

2014) are contained in Appendix 1. These are not repeated here. 
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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 7.2, 7.3), 2009 Duke Energy report (Reference 7.4), 2013 Stantec 
report recommendations (Reference 7.5) and S&ME report (Reference 7.1). 

2014 AMEC Inspection Recommendations 

Ref. No. Recommendations 
Recommended 

Time for 
Implementation

2013 Status Current Status 

ALL-1 
Stantec-1 
 

A global analysis of the 
Retired Ash Basin Dike 
does not appear to 
have been performed. 

 

Not specified N/A A slope stability calc 
has been completed by 
AMEC (9-26-14) that 
showed the slopes 
meet necessary FOS. 
Additional sampling to 
confirm soil parameters 
is being done as part of 
Phase 2. 

S&ME 16  Conduct engineering   
explorations and 
analyses to evaluate 
liquefaction potential 
and slope stability in 
seismic events in 
accordance with 
USACOE guidelines 

Not specified Done but with 
review needed 

Being investigated 
according to the Phase 
2 Work Plan [Ref 7.8] 
 

ALL-2 
Stantec-2 
 

A crack (approximately 
35 feet long) was 
observed along the 
crest of the East Dike 
of the Active Ash Basin, 
with an associated 
bulge approximately 25 
feet down slope along 
the external side of the 
dike.  The area should 
be monitored as part of 
the monthly 
inspections; if 
settlement of 
the crest or increased 
width or length of the 
crack is observed, 
proper mitigation of the 
area should be 
performed. 

Ongoing 
monitoring. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N/A S&ME performed site 
observation and this 
crack was not 
observed.  
Being monitored during 
the weekly inspections. 
AMEC did not observe 
any cracks in the 
specified area.   
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ALL-3 
Stantec-3 
Same as 
NCDENR 12-14-
11 

Seepage was observed 
above the bench of the 
stability berm on the 
northern end of the 
East Dike, near the tie-
in with the North Dike. 
All seepage should be 
monitored with respect 
to clarity and quantity. 

(Active Ash Basin) 

Ongoing 
monitoring 

Ongoing 
monitoring. 

Continue to monitor in 
weekly inspections. 

ALL-4 
Stantec-4 
This is the same 
as  
S&ME – 14 
Also NCDENR 
Recommendation 
12-14-11 
 

Seepage was observed 
along the toe of the 
stability berms on the 
East and North Dikes of 
the Active Ash Basin.  
These seeps coincide 
with designed internal 
drainage of the dikes. 
Seepage locations 
should continue to be 
monitored to note any 
changes in flow rate, 
turbidity or the 
presence of new seeps. 

 

Ongoing 
monitoring. 

Ongoing 
monitoring. 

AMEC did observe 
slight seepage in this 
area.  Continue to 
monitor in weekly 
inspections. 

ALL-5 
Stantec-5; 
Also NCDENR 
Recommendation 
3-11-14 

Seepage was observed 
at the toe of the Retired 
Ash Basin along the 
edge of the coal yard. 
This seepage should 
be included in the 
monitoring program 
currently in place. 

 

To be monitored . N/A Continue to monitor in 
weekly inspections. 
Report any changes in 
the extent of wetness or 
flow to NCDENR. 

ALL-6 
Stantec-6 

An undocumented pipe 
(18-inch galvanized 
steel) was observed 
near the toe of the 
Retired Ash Basin dike, 
along the edge of the 
coal yard.  The pipe 
should be video-
inspected to determine 
the inlet location and 
the condition of the 
pipe, and if necessary, 
a plan to properly 
abandon the pipe 
should be 
implemented. 
 
 
 
 

Not specified N/A The video  inspection 
initiated at the down-
gradient end of the pipe 
was terminated after 
60.7 feet because the 
pipe 
was obstructed by 
gravel and other 
sediments. Duke 
Energy  contracted 
to grout the pipe to the 
blockage. Work 
completed  
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ALL-7 
Stantec-7 

Access to the Retired 
Ash Basin riser 
structure is limited; at 
the time of the 
inspection the structure 
was inaccessible 
because of standing 
water. The previous 
independent inspection 
report (S&ME, 2008) 
indicates that the intake 
conduit has been 
displaced.  
 

Not specified N/A The CCTV inspection 
performed by Stantec 
on April 15, 2014 did 
not observe the 
previously noted 
displacement. This item 
is completed. Other 
items requiring repair 
were noted.  Repair to 
the intake conduit and 
riser is pending 
approval of plans by the 
DENR. 

NCDENR June 13, 
2014 

The riser structures in 
both the Retired Ash 
Basin and Active Ash 
Basin received notice 
of deficiencies 

Respond by 10 
days 

N/A Repair to the intake 
conduits and structures 
is pending approval of 
plans by the DENR. 

ALL-8 
Stantec-8 

Erosion was observed 
in the swales located 
on the stability berm on 
the Active Ash Basin 
East Dike. Monitoring 
of the drainage swales 
is recommended to 
determine if erosion is 
increasing 
over time. If erosion 
increases, proper 
erosion protection 
should be installed to 
mitigate the issue 

Not specified N/A Ongoing monitoring to 
determine need for 
erosion control 
measures in the 
swales.   

ALL-9 
Stantec-9 

No vegetation was 
present under the coal 
yard outlet pipes on the 
external face of the 
Active Ash Basin East 
Dike. Vegetation or 
other erosion protection 
(riprap) should be 
established under the 
pipes. 

Not specified N/A Vegetation established 
August, 2014. 
Vegetation 
maintenance plan 
implemented. Continue 
to monitor and maintain 
as necessary.  
Completed. Duke 
considered placing rip 
rap in lieu of grass. 

ALL-10 
Stantec-10 

Caps were not 
observed on 
piezometer riser pipes. 
Vented caps should be 
installed on all 
piezometers 

 

 

 

Not specified N/A Non-vented plugs were 
observed in all but 4 of 
the plastic riser pipes. 
Per Don Scruggs, Duke 
is currently evaluating 
this situation. 
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ALL-11 
Stantec-11 

Observation wells 
along the external face 
of the Active Ash Basin 
East Dike were 
observed to be missing 
protective casing.  
Surface protection 
should be provided for 
active instrumentation 

Not specified N/A Duke indicates the 
referenced wells were 
temporary and have 
been abandoned per 
attached ABSAT 
update.  Item 
completed. 

ALL-12 
Stantec-12 

Animal burrows were 
observed along the 
dikes.  Burrows should 
be properly backfilled 
and reseeded. 

Not specified N/A Ongoing maintenance 
activity. 

ALL-13 
Stantec-13 

Erosion and steep 
slopes were observed 
on the internal face of 
the Active Ash Basin 
North Dike near the 
western end. Proper 
slope geometry and 
drainage should be re-
established and erosion 
protection should be 
installed 

Not specified N/A This condition has been 
noted during AMEC’s 
weekly inspections but 
has remained stable. 
To date, repair to the 
slope has not been 
performed. Currently in 
the design phase with 
AMEC. 

 
ALL-14 
Stantec-14 
This is the same 
as Duke 3.2-2 
This is the same 
as  
S&ME – 12 
 

 
Erosion and sparse 
vegetation was 
observed along the 
western end of the 
Active Ash Basin North 
Dike external face. 
Erosion should be 
repaired, vegetation 
should be re-
established, and those 
areas should be 
monitored as part of the 
monthly inspections 

 
Not specified 

 
Ongoing 
maintenance of 
grass cover 

 
Vegetation has been 
established. Continue 
monitoring.  Item 
completed. 

ALL-15 
Stantec-15 
This is the same 
as  
S&ME - 13 
 

Erosion was observed 
around two culvert 
pipes under the sluice 
lines along the Active 
Ash Basin North Dike. 
Proper erosion control 
measures should be 
installed 

Not specified Proper erosion 
control 
measures 
should be 
installed 

Mat blankets installed 
August 2014, complete. 
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ALL-16 
Stantec-16 
This is the same 
as  
S&ME – 10,11 

Rutting and 
depressions were 
observed along the 
crest of the Retired Ash 
Basin dike. Proper 
grading and repair 
should be performed. 

Ongoing 
maintenance. 

Continue to 
monitor ruts 
and 
depressions.  
Likely caused 
by mowing. 

AMEC observed area 
has been repaired.  
Item complete.  
Continue to monitor 
and maintain as 
needed. 

ALL-17 
Stantec-17 

Trees and brush were 
observed on the 
external face of the 
Retired Ash Basin dike. 
Trees and dense brush 
remove 

Not specified N/A AMEC has provided 
design plans dated  
9-26-14 and submitted 
to the NCDENR for 
approval. 
 

ALL-18 
Stantec-18 
This is the same 
as Duke 3.2-4 

Rutting and 
depressions were 
observed on the access 
road near the toe of the 
Active Ash Basin East 
Dike. Proper 
maintenance should be 
performed on the 
access road to repair 
rutting and 
depressions. 

Ongoing 
maintenance. 

Continue to 
monitor for           
ruts and 
depressions.   

Repairs to road along 
toe have been 
completed.   
(Continue to monitor). 

ALL-19 
Stantec-19 

Hole in outlet pipes  
GASTO-061.  Repair 
hole 

Not specified N/A Waiting on approval of 
repair plans from 
DENR. Plans submitted 
9/26/14 

ALL-20 
Stantec-20 

Infiltration was 
observed in a pipe joint 
of the riser, at a depth 
of 6.6 feet. Repair pipe 
joint. 

Not specified N/A Waiting on approval of 
repair plans from 
DENR. Plans submitted 
9/26/14.  

ALL-21 
Stantec-21 

Portions of slopes on 
the Active and Retired 
Ash Basin dikes were 
observed to be steeper 
than designed. Perform 
topographic survey to 
confirm geometry   

Not specified N/A Survey has been 
completed.  Stability 
analysis will be 
performed as part of 
the Phase 2 Work Plan 
[Ref 7.8] 

ALL-22 
Stantec-22 

Ponded water was 
observed along the 
external bench of the 
Active Ash Basin North 
Dike.  Proper grading of 
the bench should be 
performed. 

Not specified  
 
 
 

Already being 
monitored  

AMEC did not observe 
ponding of water on the 
bench. Continue 
monitoring 
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ALL-102 
NCDENR 
Inspection 3-11-14 
(Retired Ash Basin 
Dam GASTO-016) 

During DENR 
inspection, DENR 
noted horizontal drains 
on the downstream 
slope of the 
embankment, but could 
not locate the outfalls. 
Investigate location of 
retired ash basin toe 
drain and outfalls 
 
 
 

Not specified N/A Completed.  Duke 
submitted this drawing  
to NCDENR on 5/12/14 

NCDENR 
Recommendation 
3-11-14 (Retired 
Ash Basin Dam 
GASTO-016) 

The concrete flume has 
separated from the 
outlet and undermining 
at the outlet area, The 
outlet area should 
be routinely inspected 
for additional signs of 
undermining of the 
discharge channel. 
Please notify this office 
of any sudden 
changes. 

Not specified N/A This condition has been 
noted during AMEC’s  
weekly inspections but 
has remained stable . 
To date, repair to the 
slope has not been 
performed. Currently in 
the design phase with 
AMEC. 

NCDENR 
Recommendation 
3-11-14 (Active 
Ash Basin Dam 
GASTO-061) 
Same area as 
ALL-13 

Cell 1, in the area 
adjacent to the 
transmission tower and 
nearby bend in the 
embankment, has 
scarping 
along the upstream 
slope. Please continue 
to maintain the lowered 
impoundment condition 
until Stage 3 
repairs have been 
completed pursuant to 
our Repair Schedule 
Response letter issued 
January 25, 2011. 

Maintain 
lowered 
impoundment 
until repaired 

N/A This condition has been 
noted during AMEC’s 
weekly inspections but 
has remained stable. 
To date, repair to the 
slope has not been 
performed. Currently in 
the design phase with 
AMEC. 

Duke 3.2-3 
[Reference 7.4] 

Piezometer data 
collected from all 
instruments 
 

Data collected 
monthly by 
Duke 

Data collected 
monthly by 
Duke 

Ongoing monitoring. 

Duke 3.4-1 
[Reference 7.4] 

Re grade ruts on 
embankment near cell 
1, and re-vegetate. 
 

Duke will repair 
and re-seed the 
identified ruts by 
7/2010 
 
 

No sign of ruts 
on the 
embankment 

Completed. 

S&ME – 1 
[Reference 7.1] 

Observation wells OW-
15, OW-17 Broken. 
Repair wells 

Repair  Completed.  
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S&ME – 2 
[Reference 7.1] 

Leak in ash sluice pipe 
near the downstream 
crest north dike. Repair 
the leak 

Repair   No signs of 
leaks 

Completed. 

S&ME – 4 
[Reference 7.1] 

Standing water at toe of 
north dike near bend in 
the dike axis west of 
access road. Clear 
drainage culvert 

Ongoing 
monitoring. 

 No signs of 
standing water. 

Completed. Repaired 
by installation of an 
underdrain system. 

S&ME – 7 
[Reference 7.1] 

Slope movements near 
the crest of north dike. 
Document and monitor. 
 
 

Ongoing 
monitoring. 

Ongoing 
monitoring 

Monitoring to continue, 
no movements 
observed by AMEC. 

AMEC-2014 Outlet pipe on ash 
dams shows exposed 
reinforcement GASTO-
061, GASTO-016 

Monitor N/A Continue monitoring 
condition of pipes. 

AMEC-2014 Condition of Stop Logs Investigate N/A Being investigated 
according to the Phase 
2 Work Plan [Ref 7.8] 
Stability and structural 
strength analysis 
calculations for the two 
riser structures 
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Appendix 2 
Site Observation Photos Nos. 1 through 14 
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Photograph 1: South End of East Dike, Facing Northeast (GASTO‐061)

Photograph 2: Sediment in Rip Rap Ditch South of East Dike, Facing South 

(GASTO‐061) 
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Photograph 3: Outlet Structure East Dike, Looking Southwest (GASTO‐061)  

Photograph 4: 42” Conduit, Outflow Into Lake Wylie (GASTO‐061) 



Report of Annual Inspection 
2014 ALLEN Ash Basin Dams Annual Inspection (GASTO‐061; GASTO‐016) 

 

28 
 

Photograph 5: East Dike Upstream Side, Looking North (GASTO‐061) 

Photograph 6: East Dike, Looking North (GASTO‐061) 
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Photograph 7: Coal Yard Drainage Pipes at Road Crossing, Looking North 

(GASTO‐061) 

Photograph 8: Sparse Vegetation at Coal Yard Drainage Pipes, Looking North 

(GASTO‐061) 
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Photograph 9: Transmission Tower, Looking Southwest (GASTO‐061)

Photograph 10: Active Basin Downstream  Slope and Toe, Looking South 

(GASTO‐061) 
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Photograph 11: Seepage Along Downstream Toe of East Dike (GASTO‐061) 

Photograph 12: Seepage Along Downstream Toe of East Dike (GASTO‐061) 
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Photograph 13: Trees and Vegetation on Downstream Slope below East Dike 

(GASTO‐016)

 

Photograph 14: Embankment Northern End of East Dike (GASTO‐061) 


