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Summary 
 
Attached is a revised Report for the 2014 Annual Inspection of the Asheville Station ash pond 
dams. Subsequent to submittal of the original report, a typographical error was found on page 8 
referring to the 1982 Ash Pond vertical riser as a “CMP” pipe instead of an “RCP”.  The riser is a 
concrete pipe as shown on design plans and as noted on pages 3 and 16 of the original report. 
The typographical error has been fixed.  In addition, Duke requested that reference to 
correspondence dated October 8, 2014 relative to delays in performing a video inspection of a 
pipe segment be included in the revised report.  No changes to the findings or 
recommendations are warranted; however, the status of implementation related to the pipe 
inspection has been updated to reflect the additional referenced correspondence.  Note that 
the page numbering has changed in this revised report. Revisions are identified by bars in the 
right margin. 

The inspection included observations of the ash pond 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 pond dams, their 
outlet structures or their spillways that indicate an imminent threat of impending failure hazard. 
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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. The pipes and conduits at the Asheville Station were found to be in satisfactory 
condition with the exception of the concrete riser and concrete outlet pipe at the 1982 Ash 
Pond.  The riser has no water near it, and neither the pipe nor the riser are currently in use. At 
the time this 2014 annual inspection report was prepared, Duke had determined that  
abandoning this riser and the associated outlet pipe would be undertaken. As of the date of this 
revision, approval from NCDENR had been received to perform the abandonment. 

The ABSAT-ordered Phase 2 work at this site is being performed by AMEC. The Phase 2 work will 
culminate in the reconstitution of the engineering designs for the ash basins (or ash ponds as 
historically referenced at the Asheville Station). The initial Phase 2 work included a thorough 
review of the available existing information such as 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 are 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, NCDENR, EPA and the third party inspectors 
(both Phase 1 and Phase 2).  

This 2014 annual inspection report is intended to identify features or conditions in the inspected 
ash pond dams, their outlet structures or their spillways that indicate an imminent threat of 
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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 1964 
Ash Pond Dam. 

See Appendix 2 for a tabular listing of previous recommendations and their status for the 1982 
Ash Pond Dam. 

2.0 MONITORING DATA 
Monitoring of the 1964 and 1982 Ash Pond Dams at the Asheville Steam Station consists of the 
following items: 

A) Environmental 

Surface water discharges from the 1964 and 1982 Ash Ponds are regulated by the North 
Carolina Department of Natural Resources (NCDENR) and the facility has been issued a National 
Pollutant Discharge Elimination System (NPDES) Permit.  NPDES Permit No. NC0000396 was 
issued on November 1, 2007 and expired on December 31, 2010. A renewal application for this 
permit was submitted to NCDENR on June 11, 2010. An updated permit renewal application was 
submitted by Duke Energy on July 30, 2014. 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 NDDES permit requirements. 

B) Piezometers and Flow Monitoring 

Twelve piezometers were installed within the crest and downstream slope of the 1964 Ash Pond 
dam in 2009 as part of a stability analysis and dam improvement project (reference 7.1). Two 
piped toe-drain outlets were also constructed (in 2012) to allow monitoring of seepage flow 
through/beneath the dam (reference 7.2). Station personnel have performed quarterly depth-
to-water measurements at the piezometers and recordings of the flow rate at the two toe drain 
discharge pipes (using a bucket and stop watch for measurement).  That frequency was 
increased to monthly during 2014.  AMEC reviewed records of these water level and seepage 
flow measurements performed since January 2013 during this 2014 annual inspection 
(reference 7.3). This review confirmed that the water elevations measured at the piezometers 
installed within the 1964 Ash Pond Dam are below the phreatic surface elevations used in the 
stability analyses for design of the dam stability improvements (reference 7.24). The water 
elevation within the drained pond area behind the dam is approximately 15 feet below the 
analysis water elevation (2120 feet actual elevation versus 2135 feet analysis elevation). Only 
minor variations in seepage flow rates at the two toe-drain outlets have been measured during 
the monitoring period reviewed. 
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Additionally, as part of the 2012 dam improvement project, seepage and stormwater from the 
right abutment of the 1964 Ash Pond dam is collected via a riprap lined ditch and routed away 
from the toe of the dam, crossing beneath the toe access road. Seepage at the right abutment is 
monitored for changes in flow and clarity during monthly and weekly dam inspections. This 
seepage does not discharge to surface waters but infiltrates into the ground. 

There are four piezometers located on the downstream slope of the 1982 Ash Pond Dam 
(reference 7.4). There are two seepage flow monitoring weirs located at the toe of the 
embankment at the maximum height section. These weirs allow monitoring of flow collected 
from the blanket drain east of the maximum section (east weir) and west of the maximum 
section (west weir). Station personnel obtain water level measurements at the piezometers and 
weirs (converted to flow measurements) on a monthly basis. AMEC reviewed Duke Energy 
reports of the 2013 and current year measurements during this annual dam inspection 
(reference 7.5). Seepage flow measured at the east and west weirs has been reduced to less 
than 1/3 of the flows recorded prior to August 2013. The reduction reflects the lowering of the 
pond water level that is discussed in Section 3.0 B. Three of the four piezometers installed on 
the 1982 Ash Pond Dam are currently dry. Only the piezometer installed at the 
foundation/embankment fill interface beneath the dam (piezometer PZ-3) has a measured 
water elevation. The water level was at elevation 2081.18 feet on October 9, 2014 – 
approximately 38 feet below the theoretical phreatic line used by Law Engineering in stability 
analyses performed in 1992 (reference 7.28). 

C) Plant Personnel Inspections 

The 1964 and 1982 Ash Pond Dams are inspected by plant personnel on a routine basis 
(references 7.3 and 7.5). The inspection reports prepared by plant personnel since January 2013 
were reviewed as part of this annual inspection. Subsequent to passage of the Coal Ash 
Management Act, weekly dam inspections have been conducted by AMEC per regulatory 
requirement. 

3.0 DESIGN HISTORY 
A) 1964 Ash Pond Dam 

The 1964 Ash Pond Dam was part of the original steam electric plant construction designed by 
Ebasco in 1962. The 1964 Ash Pond Dam was constructed across a small stream within a valley 
located southwest of the plant island. The 1964 construction was a compacted random earth fill 
embankment having a design crest elevation of approximately 2125 ft and a maximum height of 
60 feet with a crest width of 8 feet, side slopes of 2(H):1(V) and a length of 950 feet (references 
7.6 and 7.7). The drainage area for the original ash pond was 75 acres and the pond surface area 
was approximately 45 acres.  

In 1970-71, the 1964 dam was extended and raised by approximately 30 feet, to a planned crest 
elevation of 2157.5 feet to provide additional ash storage in accordance with designs by Brown 
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and Root. The current height of the dam is approximately 100 to 117 feet, depending on where 
the downstream toe is defined. Recent survey information shows spot crest elevations ranging 
from 2157.5 to 2157.8 ft based on the North American Vertical Datum of 1988 (NAVD 88) 
(reference 7.8). 

The dam for the enlarged ash pond was constructed partially on top of and partially on the pond 
side of the original random earth fill dam along with new construction south of the original 
construction. On the pond side, the design drawing shows that a rock cofferdam was placed 
through the existing ash deposits, and the ash deposits between the cofferdam and the existing 
dam were removed before new fill was placed. The final section is a rockfill dam having a 
central, vertical impervious core 10 feet in width. Downstream of the core is a vertical chimney 
drain 2 feet in thickness connected to a horizontal drain placed at the level of the original dam 
crest. The rockfill has a crest width of 12 feet and side slopes of 1.5(H):1(V). Outlet works for the 
enlarged pond consisted of a movable skimmer box connected to an energy dissipater and 
stilling pond by a 30-inch diameter concrete pipe. From the stilling pond, the water flowed 
beneath I-26 through a 60-inch diameter culvert to the French Broad River. 

The 1964 Ash Pond (and the 1970-71 extension) were removed from service in 1982 and 
allowed to naturally drain. Based on current monitoring of water levels at piezometers installed 
within the pond area near the dam (piezometers B-10 and B-11, installed in 2009), the drained 
water level in the ash basin immediately behind the dam is about 38 feet below the dam crest 
elevation (piezometer B-10 remains dry with bottom at elevation 2130.35 feet MSL). From early 
2001 to December 2002, ash-water slurry from the 1982 Ash Pond was pumped into shallow 
basins constructed within the drained ash in the eastern, southern and central portion of the 
former pond area (approximately one-third of the former ash pond area) to allow separation of 
ash from the pumped slurry. Stockpiles of dry ash were then created by piling the drained ash in 
the retired 1964 Ash Pond eventually reaching crest elevations of between 2168 and 2180 feet 
(between 10 and 20 feet above the dam crest elevation).  A significant portion of this stockpiled 
dry ash was subsequently removed and transported to the Asheville Airport for beneficial use as 
embankment fill. 

In 2005, a wetlands treatment system for FGD process wastewater was constructed within the 
northwestern portion of the former 1964 ash pond. The wetlands system consists of two lined 
equalization basins within a single diked area that routes wastewater produced from the flue 
gas desulfurization (FGD) process to a series of lined ponds with wetlands vegetation that treat 
the wastewater. 

Construction was initiated in 2011 to improve the structural stability of the dam and redirect 
discharge from the wetlands treatment system and from the 1982 Ash Pond to a new discharge 
point at the French Broad River. This construction included: 

• Modification of the path for discharge from the wetlands system and 1982 Ash Pond 
into buried HDPE piping (within ash pond area) and RCP piping (outside pond area) to 
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a new outfall at the French Broad River, approximately 2,800 feet north of the 
previous outfall. 

• Extension of the core of the dam along the crest from the previously existing top 
elevation at 2151 to 2152.5 feet up to a new top elevation at 2156 feet. 

• Abandonment of the 30-inch diameter concrete spillway pipe and riser by grouting in-
place under a grouting plan and specification that called for filling initially from the 
bottom end and completing from the top end to provide assurance of filling the entire 
pipe. 

• Installation of a toe drain beneath the downstream slope of the dam (beneath the 
new riprap buttress) that flows into an existing concrete structure. 

• Construction of a rip-rap buttress along the toe of the dam. The buttress is 15 feet-
wide and was constructed with NCDOT Class A riprap, with maximum dimensions 
typically ranging from 2 to 6 inches. The downstream face of the buttress slopes at 
approximately 1.5(H):1(V). A nonwoven geotextile was placed on the face of the dam 
prior to construction of the buttress. 

• Improvement of the access road along the toe of the dam. 

• Installation of stormwater ditches on both sides of the access road on the north side 
(right abutment) of the dam. The ditch on the east side of the road also collects 
seepage from the toe of the original slope and was lined with fabric and riprap. The 
ditch on the west side of the road consists of a vegetated channel with stone check 
dams. A riprap lined ditch was also installed on the west side of the south access road 
along the left abutment. 

The drainage modifications were designed by MACTEC and constructed between September 
2011 and December 2012 by Charah. AMEC technicians and engineers witnessed and 
documented construction of the drainage modifications. NCDENR inspected the completed 
modifications on April 19, 2012 and issued a Final Approval to Impound for the Phase 1 Spillway 
Modifications on April 23, 2012 (reference 7.9). A certification of satisfactory completion of the 
drainage (spillway) modifications, including as-built record drawings, prepared by the engineer-
of-record (Mr. Rick Hiner, P.E. of AMEC) was submitted to NCDENR on March 27, 2013 
(reference 7.10). 

The dam stability improvements were designed by S&ME and constructed between April 2012 
and October 2012 by Charah, Inc. A Construction Repair Certification Report, including an as-
built site plan, construction photographs, daily field reports, field and laboratory test data, 
material and procedural submittals, and a construction certification statement was prepared 
and submitted by S&ME in December 2012 (reference 7.2). NCDENR inspected the completed 
dam repair construction on April 15, 2013 and issued a Final Approval to Impound on April 18, 
2013 (reference 7.11). 

In 2013, new ash storage and processing areas were constructed within the southern and 
eastern portions of the former 1964 Ash Pond (east of the wetlands treatment system 
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constructed in 2005). The storage and processing areas include a concrete lined channel/rim 
ditch and a small lined settling pond (reference 7.12).  
 
Prior to being removed from service in 1982, the 1964 Ash Pond dam was classified as a high 
hazard dam under both US Army Corp of Engineers (USACE) guidelines and the North Carolina 
Dam Safety Regulations due to the downstream proximity of Interstate Highway I-26 and the 
excessive economic loss and potential loss of life that might occur with a dam break. The current 
dam impounds only drained ash, FGD process wastewater in the shallow wetland treatment 
ponds, the ash storage and processing areas constructed in 2013, and rainwater during an 
extreme flood event; however, it is still listed in the NCDENR Dam Safety Inventory as a high 
hazard dam. The dam has a maximum height of about 100 feet. The dam would likely be 
classified as “large” by USACE guidelines and “very large” according to North Carolina Dam 
Safety Regulations, though size classification for the dam is not currently listed in the state dam 
inventory. 

AMEC has performed annual dam inspection for this dam since 2002 and 5-Year Independent 
Consultant Inspections since 1987. Previous inspection results reviewed for preparation of this 
report include the following:  

• 2009 inspection by Dewberry & Davis, Inc. for EPA (reference 7.13) 
• 2010-2014 inspections by NCDENR (reference 7.14) 
• 2012 5-year independent consultant inspection by AMEC (reference 7.4) 
• 2013 and 2014 limited field inspections by AMEC (reference 7.15 and 7.16) 
• Weekly field inspections performed by AMEC (reference 7.17) 
• Stantec field reconnaissance performed in 2014 (reference 7.18) 

B) 1982 Ash Pond Dam 

The 1982 Ash Pond Dam was designed by CP&L engineers and W.L. Wells in 1981. The ash pond 
dam was constructed of compacted random earth fill in 1981-82 by Spangler & Spangler 
Construction Company and ash storage began in 1982 (reference 7.4).   

The dam is approximately 1500 feet long and has a maximum height of 95 feet with a design 
crest elevation at 2165 feet. A topographic survey performed in 2009 indicated spot elevations 
along the crest ranging from 2164.5 ft to 2165.7 ft (NAVD 88) (reference 7.8). The west end of 
the dam joins the abutment of the 1964 Ash Pond Dam and the east end ties into a natural 
knoll. The crest width is 15 feet and side slopes are 2(H):1(V) upstream and 2.5(H):1(V) 
downstream. On the upstream side, an 18-inch thick layer of rip-rap was placed on an 8-inch 
thick layer of crushed stone for wave protection from elevation 2150 feet MSL to the crest. An 
internal drainage blanket connected to toe-drainage piping provides seepage control.  

Construction of the 1982 Ash Pond included raising the elevation of the separator dike, a dike 
constructed in 1970-71 across a topographic saddle low area between the 1964 pond and the 
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1982 pond, due to the crest elevation of the 1982 Ash Pond Dam being about 7.5 feet higher 
than the crest of the 1964 Ash Pond Dam. The dike raise was accomplished by adding new fill on 
the crest and east (1982-pond) side of the existing dike to avoid placing new fill over existing 
ash. New side slopes on the east side of 1.75:1 are shown on CP&L Drawing D-0668 (reference 
7.17) The current geometry of the eastern slopes, varying from 1.57:1 at the north end to 
between 2.0:1 and 2.2:1 on the central and southern portions, was confirmed at four section 
locations along the separator dike in July 2014 (reference 7.20). 

The approximate drainage area of the 1982 Ash Pond is 99.9 acres (reference 7.21). The outfall 
skimmer is located near the southwest corner of the 1982 Ash Pond. The RCP vertical riser at the 
skimmer connects to a 30-inch diameter RCP extending through the separator dike to a concrete 
junction box on the 1964 Pond side of the separator dike. A new discharge pipe was installed in 
2012 to direct discharge from the 1982 Ash Pond to a new outfall at the French Broad River 
(reference 7.10). This discharge pipe extends from the concrete junction box near the separator 
dike through the central portion of the retired 1964 Ash Pond, below the constructed wetlands 
and the north end of the 1964 Ash Pond Dam. The discharge pipe within the retired 1964 Ash 
Pond is 36-inch and 48-inch diameter HDPE pipe. Outside of the retired pond area and 
extending to the concrete outfall structure at the French Broad River the discharge pipe is 48-
inch diameter RCP. 

The 1982 Ash Pond received ash slurry and stormwater from the plant until June 2013. After 
June 2013, ash slurry was rerouted to the new storage and processing area constructed within 
the eastern and southern portion of the retired 1964 Ash Pond area (reference 7.22).  With 
redirection of ash slurry and stormwater away from the 1982 Ash Pond in June 2013, the 
volume of ash being removed from the pond and transported to a fill area near the Asheville 
airport (begun in 2007) could be greatly increased. Draining and removal of ash from the 1982 
Ash Pond is still in progress (2014). Currently, the level of the ash adjacent to the dam is 
approximately 30 feet below the crest of the dam (reference 7.20). Water being pumped from 
within the 1982 Ash Pond during the ash dewatering/removal operation is discharged into a 
concrete-lined rim ditch, located within the 1964 Ash Pond, for treatment prior to discharge.  

The 1982 Ash Pond Dam is 95 feet high with a storage capacity of more than 1400 acre-feet, 
which classifies as an intermediate size dam under the USCOE guidelines and as a large dam 
under the North Carolina Dam Safety Regulations (reference 7.4). 

Failure of the 1982 Ash Pond dam when impounding water would release water towards 
Interstate I-26 and into the French Broad River which flows toward Asheville. No inhabited 
structures are located between the facility and the French Broad River. Bridges carrying Highway 
N.C. 280 and the Blue Ridge Parkway across the French Broad River are located 0.6 and 3.0 miles 
downstream, respectively. Considering the potential damage that might occur from a dam 
break, a high hazard classification is appropriate for this dam when impounding water. 

| 
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AMEC has performed annual dam inspections for this dam since 2002 and 5-Year Independent 
Consultant Inspections since 1987. Previous inspection results reviewed for preparation of this 
report include the following:  

• 2009 inspection by Dewberry & Davis, Inc. for EPA (reference 7.13) 
• 2010-2014 inspections by NCDENR (reference 7.23) 
• 2012 5-year independent consultant inspection by AMEC (reference 7.4) 
• 2013 and 2014 limited field inspections by AMEC (reference 7.15 and 7.16) 
• Weekly field inspections performed by AMEC (reference 7.17) 
• Stantec field reconnaissance performed in 2014 (reference 7.18) 

4.0 DESIGN FLOOD AND DAM ADEQUACY  
4.1   1964 Ash Pond Dam 

A) Hydrology and Hydraulics  

The existing hydrologic analysis of the ¾ PMP storm was completed by AMEC using the 
Hydrologic Engineering Center’s HEC-1 program, version 4.1 (reference 7.21). Pond areas, 
land use classifications, soil hydrologic groups, flow lines, and topographical information 
were obtained for the 1964 and 1982 Ash Pond dam watersheds. The full PMP event for the 
6-hour duration, 1 sq. mi. storm at this location was interpolated as 35 inches according to 
Figure 23 in Hydro-Meteorological Report No. 56 (HMR-56). A 6-hour, ¾ PMP storm of 26.3 
inches (35.1*0.75) was used in this analysis. Based on the project location and using Figure 
B-2 from Appendix B of the Natural Resource Conservation TR-55 manual, an SCS Type II 
rainfall distribution was used for this analysis. This rainfall distribution concentrates the bulk 
of the rainfall in the ½ hour surrounding the center of the storm duration (between 2:45 and 
3:15). This distribution from TR-55 is a synthetic distribution based on observed 
precipitation events. 

With the recently completed ash pond drainage system modifications, the 1964 Ash Pond 
met the requirements of 15A NCAC 2K .0205. The 1964 Ash Pond Dam was not shown to be 
overtopped during the ¾ PMP storm event. The total runoff volume reaching the 1964 Ash 
Pond in the ¾ PMP event was approximately 145 acre-feet and the total available storage 
volume was approximately 137 acre-feet. The existing spillway system safely passed the 
 ¾ PMP event without overtopping the dam. No emergency spillway was required for the 
1964 Ash Pond Dam, therefore, the frequency of use requirements in 15A NCAC .0205 (b) 
were not applicable to this facility.  

B) Structural Adequacy  

The most recent slope stability analyses were performed by S&ME in 2009-2011 for the 
design modifications to the dam’s downstream slope for stability improvement (reference 
7.24). Soil shear strength parameters were assigned based on laboratory shear strength 
tests, standard penetration test N-values, soil classifications and experience. The analysis 
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considered the following conditions: steady-state static, temporary flooding surcharge and 
pseudo-static earthquake. Both circular and non-circular surfaces were used. The Bishop 
Simplified method was used for circular surfaces and the Spencer method for non-circular 
surfaces. The stability analyses were done using the program Slide 5.0 developed by 
Rocscience, Inc. Analyses for pre-improvement  geometry showed factors of safety between 
1.23 and 1.68, but most were below 1.5. The designed modifications resulted in analytical 
factors of safety exceeding 1.5 (required minimum) for static conditions and greater than 
1.04 (required minimum = 1.0) for pseudo static conditions. The pseudo-static analysis used 
a seismic coefficient equal to ½ the PGArock, based on a screening criterion that 
deformation would not exceed 1 meter (3.28 ft) for this condition. Liquefaction 
susceptibility was not addressed. 

4.2 1982 Ash Pond Dam 

A) Hydrology and Hydraulics  

 The hydrologic analysis of the ¾ PMP storm was completed by AMEC in 2011 using the 
Hydrologic Engineering Center’s HEC-1 program, version 4.1 (reference 7.21). Pond areas, 
land use classifications, soil hydrologic groups, flow lines, and topographical information 
were obtained for the 1964 and 1982 Ash Pond dam watersheds. The full PMP event for the 
6-hour duration, 1 sq. mi. storm at this location was interpolated as 35 inches according to 
Figure 23 in Hydro-Meteorological Report No. 56 (HMR-56). A 6-hour, ¾ PMP storm of 26.3 
inches (35.1*0.75) was used in this analysis. Based on the project location and using Figure 
B-2 from Appendix B of the TR-55 manual, an SCS Type II rainfall distribution was used for 
this analysis. This rainfall distribution concentrates the bulk of the rainfall in the ½ hour 
surrounding the center of the storm duration (between 2:45 and 3:15). As noted above, this 
distribution is a synthetic distribution based on observed precipitation events. 

The 2011 AMEC analysis indicated that the existing 1982 Ash Pond Dam would be 
overtopped during the ¾ PMP storm event. The calculated total direct runoff volume 
draining to the 1982 Ash Pond of 187 ac-ft was greater than the available storage volume in 
the basin of 129 ac-ft. The analysis indicated that additional hydraulic storage or an 
emergency spillway would be required for the 1982 Ash Pond Dam in order to meet the 
requirements of 15A NCAC .0205. 

Since completion of the 2011 study, excavation in the 1982 pond has resulted in an increase 
in available hydraulic storage capacity from approximately 129 acre-feet to approximately 
607 acre-feet, based on calculations using recent topographic information provided as “for 
information only” by Charah (reference 7.26). With the additional storage capacity, the 1982 
Ash Pond Dam is not overtopped during the ¾ PMP storm event. Because the total direct 
runoff volume draining to the 1982 Ash Pond (187 ac-ft) is less than the available storage 
volume in the basin (estimated 607 ac-ft), the principal spillway is no longer necessary in 
order to meet the requirements of 15A NCAC 02K .0205. Because an emergency spillway is 
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not required for the 1982 Ash Pond Dam, the frequency of use requirements in 15A NCAC 
.0205 (b) do not apply to this facility (reference 7.33). 

B) Structural Adequacy  

Historical information included in the Law Engineering 1987 Five-Year Independent 
Consultant Inspection report (reference 7.27) summarized results of slope stability analyses 
conducted by William Wells, consultant to CP&L in 1981. The analysis results for steady 
state seepage of the downstream slope were factors of safety of 1.94 for static and 1.39 for 
earthquake. No information on soil properties used or on how the earthquake analysis was 
done was in the report. Laboratory test results by F&R that were included in the Law 
Engineering 1987 report had two direct shear tests on compacted soil samples. 

In 1992, Law Engineering performed a static and earthquake analysis for the 1982 Ash Pond 
dam downstream section (reference 7.28). The soil parameters for the embankment were 
taken from those used by Wells in his analysis as stated in the Law Engineering 1992 report. 
Analysis results showed factors of safety of 1.68 for a reservoir full static condition and 1.07 
for an earthquake condition with a ground acceleration at rock level of 0.15g and an 
amplification factor of 3 for motion at the crest of the dam. The report evaluated the need 
for deformation analysis and concluded none was necessary based on consideration of the 
seismic stability factor of safety exceeding 1.0. The need for a liquefaction evaluation was 
evaluated and the report concluded none was necessary. The dam design called for removal 
of soft materials before embankment construction, thus, no alluvial materials should be 
present that would present concerns for liquefaction susceptibility.  

Charah, the contractor for the ash removal project, retained GeoTrack Technologies 
(GeoTrack) to perform geotechnical analysis of the effects of ash removal on the existing 
1982 Ash Pond Dam and separator dike. The GeoTrack report included slope stability 
analysis for typical cross sections of the interior slopes considering various ash removal 
stages (reference 7.29). Soil properties for the analyses were taken from results of the Law 
Engineering 1992 stability analysis report, from GeoTrack’s cone penetrometer testing in the 
former interior ash dike (now removed), and from ash characterization tests by GeoTrack on 
removed ash. 

The GeoTrack stability analysis evaluation was based on conditions existing at the time of 
their work and on anticipated future conditions with assumed phreatic surfaces. Because 
the ash removal has altered the conditions, and because design plans may have been 
changed since their work, the GeoTrack analyses are not directly applicable for the current 
configuration of the 1982 ash pond. 

AMEC performed a slope stability analysis for one section on the 1982 Ash Pond separator 
dike considering static and pseudo-static load cases in 2014 (reference 7.30). Soil properties 
were taken from the Law Engineering 1992 analysis, supplemented by information from the 
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S&ME 1964 Ash Pond Improvements design report (reference 7.24).  The analysis indicated 
a factor of safety of 2.00 for failure circles within the dike (static conditions) and 1.55 
(pseudo static conditions). 

5.0 FIELD INSPECTION  
The field inspection was performed on Thursday, October 9, 2014. The weather was clear to 
overcast with air temperature in the range of 65 to 75 degrees Fahrenheit. A total of 1.15 inches 
of rain fell at the site during the week prior to the inspection. 

Observations noted during the inspection are as described and depicted in the following 
sections of this report. Appendix 3 contains photographs taken at the 1964 Ash Pond Dam and 
Appendix 4 contains photographs taken at the 1982 Ash Pond Dam during the inspection. 
Photograph location maps are included in the respective appendices. 

5.1 1964 Ash Pond Dam 

A) Ash Pond Dam  

The upper, rock-fill, portion of the downstream slope of the dam was not altered by the 
2012 dam improvements and is in good condition (photographs 1, 2 and 3 – Appendix 3). 
The woody growth that was missed during the last spraying with herbicide needs to be killed 
with reapplication of herbicide or cut by hand and removed from the slope face.   

The downstream slope and riprap buttress were observed to be in good condition with no 
evidence of slumping or surface movement. The crest of the dam and gravel roadway were 
observed to be in good condition (photograph 4 – Appendix 3). 

Minor seepage was observed at the north end of the 2124-feet elevation berm, where the 
1971 section over 1964 section begins (photograph 5 – Appendix 3). This location 
corresponds with conditions documented by Stantec as ASH-3. This wet area is located 
down slope of the man-made wetlands constructed within the Ash Pond. Water levels 
measured in piezometer B-2, located on the elevation 2124-feet berm of the 2012 stability 
improvements (also near the original crest elevation of the 1964 earth dam), are 
consistently around elevation 2096 to 2097 feet according to the provided records for 2013 
and 2014. The approximate ground surface elevations in the area of the observed standing 
water range from approximate elevation 2120 feet to 2025 feet near the intersection with 
the north end of the berm, and approximate elevations 2115 feet to 2110 feet downstream 
of piezometer B-2. Therefore, the observed seepage does not appear to be associated with 
water levels within the dam. We understand that the presence and impact of this seepage is 
being evaluated during execution of the Phase 2 Reconstitution of Ash Pond Designs Work 
Plan. 

 Drainage from the pipe under the toe road that collects seepage and surficial runoff flow 
from the North abutment toe ditch was observed to be flowing at a small trickle 
(photograph 6 – Appendix 3).  
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Flow from the collector pipes installed in the blanket drain beneath the riprap buttress 
discharges into a concrete structure before flowing through the culvert beneath I-26 to the 
French Broad River (photograph 7 – Appendix 3). The flow was observed to be clear and 
animal screens were present on the outflow pipes. The flow rate is currently being 
measured on a monthly basis by plant personnel using a bucket and stopwatch. AMEC 
observed Diane Elledge with Duke perform these measurements while onsite.   

B) Principal Spillway 

The original spillway for the 1964 Ash Pond dam was abandoned by grouting in-place during 
the 2012 dam improvement project. Documentation of observation of the grouting process 
was included in the S&ME Construction Repair Certification Report (reference 7.2). 

C) Ash Pond Perimeter Drainage Features 

Stormwater drainage ditches located on both sides of the access road leading down to the 
toe of the dam from the north are in good condition. The ditch on the east side of the access 
road was lined with riprap and the ditch on the west side of the road has established 
vegetation and gravel check dams (photographs 1 and 2 – Appendix 3). The stormwater pipe 
located beneath the gravel access road, carrying flow from the ditch located on the east side 
of the road, was observed to be in good condition. A small flow of water was observed to be 
flowing from this pipe (photograph 6 – Appendix 3). It was recommended during the 2014 
limited field inspection (reference 7.16) that consideration could be given to adding a flow 
monitoring device to the outfall of this pipe since flow, if any, through this pipe includes 
seepage from the north end of the 2124-feet elevation berm discussed in section A above. 
Until a flow monitoring device is installed, we recommend that the flow rate be monitored 
by plant personnel on a monthly basis using a stopwatch and shallow pan.  

D) Other Inspection Findings 

Recommendations developed from these other inspection findings are presented in 
section 6.1, D), and the status of implementation of the recommendations is 
presented in Appendix 1. 

Stantec – 2014 Field Reconnaissance (reference 7.18) 

i.) ASH-3: A seepage area exists on the northwest portion of the 1964 dam, at the 
elevation of the original crest. 

ii.) ASH-6: Water was flowing through the pipe during the video inspection, which 
prevented visual observations.  

EPA (Dewberry & Davis) Inspection - 2009 (reference 7.13) 

i.) Small trees and shrubs were growing through the riprap on the downstream face. 
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NCDENR Inspections – 2010-2014 (reference 7.14) 

i.) March 31, 2010 (April 30, 2010 NOI) and April 27, 2011 (May 6, 2011 NOI) Inspections: 
Seepage was observed at toe of dam on right abutment where 1971 section over 1964 
section begins.  

ii.) March 31, 2010 (April 30, 2010 NOI) Inspection:  
Ditch near right abutment has been recently reworked and needs to be stabilized near 
the top embankment. 

5.2 1982 Ash Pond Dam  

A) Ash Pond Dam  

In June 2013, flow to the 1982 ash pond was rerouted to newly constructed processing 
areas (concrete rim ditch and lined rim ditch pond) located within the southern and eastern 
portions of the former 1964 Ash Pond (photographs 1 and 2 - Appendix 4). Since that time, 
the 1982 Ash Pond has been drained in order to allow for removal of stored ash. Ash 
removal and pumping of water from the 1982 Ash Pond was in progress during this 
inspection (photograph 3 – Appendix 4).  

The existing riprap upstream slope protection on the 1982 Ash Pond Dam was in good 
condition with weeds, briars, and some small trees growing within the riprap (photograph 3 
and 4 – Appendix 4). Removal of ash from within the pond has progressed below the level of 
the existing riprap protection. The excavation plans prepared by Charah call for a buffer of 
at least 5 feet of ash to remain on the interior slope of the dam embankment at the ash-to-
dam interface, from that point the ash is to be sloped no steeper than 3(H):1(V). The 
excavated ash slope was observed to be no steeper than 3(H):1(V) (photograph 3 – 
Appendix 4).  

Small trees should continue to be removed or killed within the riprap along the upstream 
face of the dam on an annual basis (photograph 4 – Appendix 4). The crest of the dam and 
gravel roadway were observed to be in good condition (photograph 5 – Appendix 4). 

The downstream slope was in good condition with well established grass and no evidence of 
bulges or surface sloughing (photographs 6 and 7 – Appendix 4). No animal burrows were 
observed on the downstream slope. The toe road along the left abutment where previous 
vehicle rutting had been noted (March 27, 2014 inspection by NCDENR) had been re-graded 
and graveled (photograph 7 – Appendix 4).  

No wet areas were observed on the downstream slope of the dam. The wetness noted at 
the toe on the right abutment near the toe drains during previous inspections by NCDENR 
was not present during the current inspection. Similarly, the wet area noted about halfway 
up the downstream slope near the left abutment during 2010, 2011 and 2013 inspections by 
NCDENR was not present during the current inspection. Natural seepage that has historically 
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been present at the east (left) abutment, below the toe of the dam, was similar to that 
observed during previous inspections. This seepage does not appear to have been affected 
by the removal of water from within the pond.  

The flow from the collector pipes installed in the sand blanket drain that exits through the 
monitoring weirs (photograph 8 – Appendix 4) was observed to be clear. The weirs, 
measuring gauges, and outflow channel were observed to be in good condition. Based on 
review of the monitoring information recorded by plant personnel during the monthly 
inspections, the flow through the east and west weirs has been reduced to less than 1/3 of 
the flows recorded prior to draining the pond.  

The separator dike was observed to be generally in good condition. Grass vegetation was 
observed on the upper portion of the outside (east) slope face of the separator dike. The 
lower portions of this slope face, where fly ash has been excavated, were observed to 
contain bare fly ash or soil with some areas showing soil stabilizer applied to the surface of 
the slope (photograph 9 and 10 – Appendix 4).    

B) Principal Spillway 

Because the water level in the 1982 Pond is below the level of excavated ash (below 
approximately elevation 2135 feet), the outfall skimmer is currently not in use (photograph 
11 – Appendix 4). The area around and adjacent to the riser is currently dry ground.    

Stantec (reference 7.18) found that the concrete outfall riser pipe had holes and unsealed 
joints that needed repair if the 1982 Ash Pond were to continue to receive flow (see Section 
5.0 D below). We understand that flow into the 1982 Ash Pond will not be reinitiated and 
that Duke Energy plans to abandon the existing riser pipe and horizontal concrete discharge 
pipe connecting to the junction box located outside of the 1982 Ash Pond by grouting it in-
place.  

C) Ash Pond Perimeter Drainage Features  

Drainage below the west end of the dam (right abutment) is comprised of sheet flow (no 
defined drainage feature) into wooded areas south of the dam. Drainage along the right 
abutment toe of the dam is within a shallow drainage feature within woodland that extends 
to the toe of the embankment (photograph 6 – Appendix 4). No active erosion was observed 
within this drainage feature along/near the right abutment toe. Drainage along the east 
(left) abutment is within a shallow grass and riprap lined ditch adjacent to a graveled toe 
road that extends to near the seepage-monitoring weirs located at the toe of the maximum-
height dam section (photograph 7 – Appendix 4). No active erosion was observed within the 
drainage ditch along the left abutment toe. Drainage from the seepage-monitoring weirs 
forms a small stream located within a wooded wetland area below the toe of the dam. No 
active erosion was observed along this small stream near the dam. This small stream runs 
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southwest through the wooded area toward the I-26 right-of-way, eventually discharging 
into the French Broad River approximately 1,100 feet southwest of the toe of the dam.  

D) Other Inspection Findings 

Recommendations developed from these other inspection findings are presented in 
sections 6.2, D), and the status of implementation of the recommendations is 
presented in Appendix 2. 

Stantec – 2014 Field Reconnaissance (reference 7.18) 

i.) ASH- 2: Review of analyses indicates the southeastern slope of the Divider Dike has 
not been analyzed for the current geometry of a 2H:1V soil slope with a vertical height 
of 40 feet.   

ii.) ASH-5: There was sparse grass vegetation on the external (southeastern) slope of the 
Divider Dike.   

iii.) ASH-7: The decant structure had a small hole at the first pipe joint below the top of 
the decant structure and a large cut (approximately nine inches by one inch) at a joint 
located three feet below the top of the decant structure. The pipe joints do not 
appear to be completely sealed.   

iv.) ASH-8: The bottom of the (primary spillway) junction box was flooded, which 
prevented visual observations. Inspection of the abandoned 30-inch diameter RCP 
was prevented by a stoplog block, which was reportedly grouted in place and cannot 
be moved.   

EPA (Dewberry & Davis) Inspection - 2009 (reference 7.1) 

i.) Areas of minor erosion were noted which likely results from the wheeled tractor that 
mowed the grass.  

ii.) Along the right downstream slope, there were areas where grass needed to be 
established. 

iii.) A small animal burrow was found approximately 50 yards right of the piezometer in 
the mid section of the embankment. 

NCDENR Inspections – 2010-2014 (reference 7.23) 

i.) March 31, 2010 Inspection (May 5, 2010 NOI):  
An animal burrow was located on the downstream slope.   

ii.) March 31, 2010 (May 5, 2010 NOI), April27, 2011 (May 6, 2011 NOI), Feb. 15, 2012 
(Feb. 22, 2012 NOI), and March 15,2013 (April 1, 2013 NOI) Inspections: 
Wetness and/or seepage was noted halfway up the downstream slope near left 
abutment that should be monitored. 

iii.) February 15, 2012 (Feb. 22, 2012 NOI),  April 15, 2013 (April19, 2013 NOI), and March 
27,2014 (April 1, 2014 NOI)  Inspections:  
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Wetness noted at the toe on the right abutment and near the toe drains that needs to 
be monitored. 

iv.) March 27, 2014 Inspection (April 1, 2014 NOI):   
There was an area at the toe of the dam that had been torn up by a vehicle.   
Multiple mole holes were noted on the downstream slope of the dam and should be 
monitored.  
Areas of sparse vegetation were noted on the downstream slope. 

6.0 RECOMMENDATIONS 

6.1 1964 Ash Pond Dam 

A) General Site Recommendations 

Based on the conditions observed during our October 9th, 2014 field inspection, we 
recommend the following:   

i.) 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 7.33). 

B) Ash Pond Dam  

Based on the conditions observed during our October 9th, 2014 field inspection, we 
recommend the following:   

i.) The  inspections of the dam (currently performed weekly per regulatory requirement), 
and the  monthly measurements of water levels at the piezometers and monthly 
measurements of seepage flow at the toe drain outlets should continue. 

ii.) Woody vegetation that was missed or not killed during the last annual spraying with 
herbicide should be re-sprayed or cut and removed from the rock fill slope. Annual 
spraying should continue.  

iii.) Tall vegetation (lespedeza) should be cut along the exposed 1964 earth-fill slope 
(north end of dam, north of recently constructed riprap buttress). 

C) Ash Pond Perimeter Drainage Features 

Based on the conditions observed during our October 9th, 2014 field inspection, we 
recommend the following:   

i.) The wet areas observed at the toe of the 1971 slope on the right abutment where the 
1971 over 1964 slope begins (north end of the 2124-feet elevation berm) should 
continue to be monitored for changes in flow volume or transport of soils. 

ii.) Consideration should be given to adding a flow monitoring device to the outfall of the 
HDPE culvert pipe located downstream of the wet area at the toe of the 1971 slope 
where the 1971 over 1964 slope begins.  
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D) Third Party Recommendations from Previous Inspection 

The status of implementation of these third party recommendations is presented in 
Appendix 1. 

Stantec – 2014 Field Reconnaissance (reference 7.18) 
 

i.) ASH-3: Evaluate further to determine if the seepage noted on the northwest portion 
of the dam indicates that the phreatic conditions differ from that assumed in the 
current stability calculations. 

ii.) ASH-6: For future inspections, it was recommended that this pipe be inspected 
without any water flowing through the pipe.   

EPA (Dewberry & Davis) Inspection – 2009 (reference 7.13) 

i.) The embankment should be cleared of any trees or deep rooted vegetation that is 
beginning to be established.  

ii.) A program should be established to have rip-rapped embankment slope cleared of 
vegetation at least once every year. 

iii.) Additional rip-rap should be placed in the ditch along the right groin to minimize 
erosion.  

iv.) Under drain outlets should be protected with small animal guards attached with a 
hinge allowing for unobstructed flow (a removable screen placed over the front of the 
weir box is an acceptable alternative providing it is affixed with a mechanism 
providing for unobstructed flow should clogging occur).  

v.) Perform slope stability analysis and implement potential recommendations.  
vi.) Perform dam break analysis and develop an emergency action plan.  

NCDENR Inspections – 2010-2014 (reference 7.14) 

i.) March 31, 2010 (April 30, 2010 NOI) and April 27, 2011 (May 6, 2011 NOI) Inspections: 
Seepage observed at toe of the dam on the right abutment where 1971 section over 
1964 section begins needs to be monitored.  

ii.) March 31, 2010 (April 30, 2010 NOI) Inspection: Recently reworked ditch near right 
abutment needs to be stabilized near the top embankment.  

6.2 1982 Ash Pond Dam 

A) General Site Recommendations 

Based on the conditions observed during our October 9th, 2014 field inspection, we 
recommend the following:   

i.) Vegetation should be maintained to prevent erosion. 
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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. 

B) Ash Pond Dam  

Based on the conditions observed during our October 9th, 2014 field inspection, we 
recommend the following:   

i.) The  inspections of the dam (currently performed weekly per regulatory requirement), 
and the  monthly measurements of water levels at the piezometers and monthly 
measurements of seepage flow at the toe drain outlets should continue. 

ii.) Spraying or cutting of small trees within the riprap along the upstream slope should 
continue on an annual basis. 

iii.) Grass vegetation or other erosion control measures should be established along the 
eastern slope of the separator dike as ash is being removed from the drained pond. 

C) Ash Pond Perimeter Drainage Features 

Based on the conditions observed during our October 9th, 2014 field inspection, we 
recommend the following:   

i.) Continue to monitor for erosion and maintain the currently well established 
protective grass cover. 

D) Third Party Recommendations from Previous Inspections 

The status of implementation of these third party recommendations is presented in 
Appendix 2. 

Stantec – 2014 Field Reconnaissance (reference 7.18) 
 

i.) ASH-2:  Update stability analyses with current geometric, phreatic and loading 
information. Topographic surveys, subsurface explorations, and/or laboratory testing 
may be needed to address data gaps.  

ii.) ASH-5: Grass vegetation or other erosion control measures should be established on 
the slope. 

iii.)  ASH-7: If the 1982 Ash Pond continues to receive flow, it is recommended that the 
decant structure defects be properly repaired.  

iv.) ASH-8: Verify if the concrete stoplog block covering the abandoned (grouted) 30-inch 
diameter RCP can be removed to validate proper abandonment of the pipe.  

EPA (Dewberry & Davis) Inspection - 2009 (reference 7.13) 

i.) Precautions should be taken to not mow the embankment when wet or to take 
necessary measures to not create ruts perpendicular to the embankment slope. 
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ii.) Grass, or similar shallow rooted herbaceous vegetative cover, needs to be established 
in bare areas where soil is visible.  

iii.) Small animal burrows found on the downstream slope should be filled in with the 
appropriate material. 

iv.) Underdrain outlets should be protected with small animal guards attached with a 
hinge allowing for unobstructed flow (a removable screen placed over the front of the 
weir box is an acceptable alternative providing it is affixed with a mechanism 
providing for unobstructed flow should clogging occur).  

v.) Perform dam break analysis and develop an emergency action plan.  

NCDENR Inspections – 2010-2014 (reference 7.23) 

i.) March 31, 2010 Inspection (May 5, 2010 NOI) Inspection: Animals should be removed 
from the dam and the burrow repaired. 

ii.) March 31, 2010 (May 5, 2010 NOI), April 27, 2011 (May 6, 2011 NOI), Feb. 15, 2012 
(Feb. 22, 2012 NOI), and March 15, 2013 (April 1, 2013 NOI) Inspections: Wetness 
and/or seepage noted halfway up the downstream slope near left abutment should be 
monitored.  

iii.) February 15, 2012 (Feb. 22, 2012 NOI), April 15, 2013 (April 19, 2013 NOI), and March 
27,2014 (April 1, 2014 NOI)  Inspections: Wetness noted at the toe on the right 
abutment and near the toe drains needs to be monitored.  

iv.) March 27, 2014 Inspection (April 1, 2014 NOI): Repair vehicle damage and establish 
good groundcover.   

v.) March 27, 2014 Inspection (April 1, 2014 NOI): Monitor mole holes. 
vi.) March 27, 2014 Inspection (April 1, 2014 NOI): Apply lime and fertilizer in areas of 

sparse vegetation.  
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Appendix 1 
Status of Previous Recommendations and 2014 Recommendations 

1964 Ash Pond Dam 
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The following table is a summary of current inspection results, EPA report recommendations 
(Reference 7.13), NCDENR Inspection recommendations (2010-2014 NOI reports - reference 
7.14), recommendations from 2012 5-year Independent Consultant Inspection report 
(reference 7.4), recommendations from 2013 and 2014 limited field inspections by AMEC 
(reference 7.15 and 7.16),  and Stantec recommendations from 2014 Field Reconnaissance 
(reference 7.18).  Recommendations based on 2009 inspections of the 1964 Ash Pond Dam are 
denoted as 1964 AP-2009-## and are listed from oldest to latest. 

Ref. No. Recommendations Recommended 
Time for 

Implementation 

2013 Status Current Status 

1964 AP- 
2009-1 
(EPA) 

Remove trees or deep-rooted 
vegetation that is beginning to 
be established. 

2009 and 
following 

Completed with 
dam modification 
construction in 
2012. 

Annual spraying 
is performed to 
kill woody 
vegetation as it 
emerges on the 
D/S slope. 

1964 AP- 
2009-2 
(EPA) 

Establish a program to have 
rip-rapped slope cleared of 
vegetation at least once every 
year. This is the same as 
recommendation in  Sec. 6.1, 
B) ii). 

2009 Riprap slope is 
sprayed annually 
to kill vegetation  

Several young 
trees need to be 
cut or killed that 
were missed with 
last spraying. 

1964 AP- 
2009-3 
(EPA) 

Place additional riprap in ditch 
along right groin to minimize 
erosion. 

2009 Completed with 
2012 dam 
modification 

No erosion noted 
in ditches along 
toe at right 
abutment. 

1964 AP- 
2009-4 
(EPA) 

Protect underdrain outlets 
with animal guards. 

2009 Completed Animal guards 
are present on all 
underdrain 
outlets. 

1964 AP-
2009-5 
(EPA) 

Perform slope stability 
analysis and implement 
potential recommendations. 

No time 
recommended 

The stability 
analysis was 
performed in 
2009 and 
resulted in 
construction of 
the dam 
stabilization 
improvements. 

Recommended 
action is 
considered 
complete. 
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1964 AP-
2009-6 
(EPA) 

Perform dam break analysis 
and develop an emergency 
action plan. 

No time 
recommended 

The dam break 
analysis was 
performed in 
conjunction 
with 
preparation of 
an Emergency 
Action Plan in 
2012. 

The recommended 
action is considered 
complete. The EAP 
was provided to 
NCDENR in 2014. 

1964 AP- 
2010-1 
(NCDENR) 

Stabilize ditch near right 
abutment near top of 
embankment. 

2009 Completed No perimeter ditch 
erosion was 
observed. 

1964 AP- 
2010&2011-

1 
(NCDENR) &  
2014-1  
(ref 7.16) 

Monitor seepage at toe of 
dam on right abutment 
where 1971 section over 
1964 section begins. This is 
the same as 
recommendation in  Sec. 
6.1,C) i). 

2009 and 
following 

Monitoring is 
performed 
during monthly 
inspections. 

 This area of seepage 
is monitored for 
change during 
monthly and weekly 
inspections  
 

1964  AP-
2012-1 (ref 
7.4) 

Recommended that safety 
inspection of the 1964 Ash 
Pond Dam should continue 
annually. 

Annually Annual 
inspection was 
performed in 
2013. 

Annual inspections 
have continued. 

1964  AP-
2012-2 
(ref  7.4) 

Regularly remove trees and 
bushes from the face of the 
dam.  

Annually D/S Slope of  
dam is sprayed 
annually to kill 
young trees and 
bushes. 

Several young trees 
need to be cut or 
killed that were 
missed with last 
annual spraying. 

1964  AP-
2012-3 
(ref  7.4) 

The exposed top of the 
geotextile present below 
the riprap buttress should 
be embedded into or 
covered with soil. 

2013  Completed Observed to have 
been completed 
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1964  AP-
2012-4 
(ref  7.4) 

Consider installing a flow 
monitoring weir at the 
outfall from the concrete 
structure that collects flow 
from the toe drains.   

2013 Flow currently 
monitored using 
a bucket and 
stop watch. 
Design of a 
permanent flow 
monitoring 
device is being 
considered. 

Waiting on renewal 
of NDPES permit and 
permit 
requirements. 

1964  AP-
2013-1 
(ref  7.15) 

Determine if the PVC casing 
located near toe of slope is 
needed for continued 
water level measurements. 
If it is not necessary for 
future use, we recommend 
the casing be properly 
abandoned. 
 

2013 Determined that 
casing was not 
needed. 

Duke abandoned this 
casing mid 2014. 

1964  AP-
2014-2 
(ref.  7.16) 

Consider installing a flow 
monitoring device at the 
outfall of the corrugated 
HDPE culvert beneath the 
toe road along the right 
abutment to monitor 
seepage from the upstream 
area where 1971 section 
over 1964 section begins. 
In the interim, measure 
flow with pan and 
stopwatch.  

Monthly N/A Flow is intermittent 
and not yet 
measured, but flow 
is visually monitored. 

1964  AP-
2014-3 
(Stantec 
ASH-3) 

Evaluate further to 
determine if seepage at 
north end of dam of the 
original crest (elevation 
2124 feet) indicates 
phreatic conditions differ 
from that assumed in the 
stability calculations 

2014 N/A This condition is 
being evaluated 
during execution of 
the Phase 2 
Reconstitution of 
Ash Pond Designs 
Work Plan (reference 
7.33). 
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1964  AP-
2014-4 
(Stantec 
ASH-6) 

Future inspections of the pipe 
should be performed without 
water flowing. ( Note: this refers 
to Stantec’s  Video inspection of 
the HDPE pipe installed in 2012 
between MH#1 in 1964 pond 
and the new stilling basin 
outside the 1964 pond.) 

After 2014 N/A AMEC reviewed 
the video and 
concluded that 
the HDPE  and 
RCP pipe 
inspected was in 
good condition 
and 
recommended 
future inspection 
at a 5-year 
interval  with no 
flow in the pipe 
(ref 7.32). AMEC 
notes that 
correspondence 
between Duke 
and NCDENR (ref 
7.34) addresses 
the inability to 
create a no-flow 
condition without 
complete plant 
shutdown, and 
that an EPA 
position may 
substantially 
delay the video 
inspection. 

1964 AP- 
2014-5 
 

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

 
2014 

 
N/A 

A stability 
analysis is being 
performed with 
implementation 
of the Phase 2 
Reconstitution of 
Ash Pond Designs 
Work Plan (ref. 
7.33). 
 

1964 AP-
2014-6 

Tall vegetation (lespedeza) 
should be cut along the exposed 
1964 earth-fill slope (north end 
of dam, north of recently 
constructed riprap buttress). 

2014 N/A Observed to have 
been performed 
during 10/16/14 
weekly  
inspection.  

 

 

|
|
|
|
|
|
|
|
|
|
|
|
| 
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Appendix 2 
Status of Previous Recommendations and 2014 Recommendations 

1982 Ash Pond Dam 
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The following table is a summary of current inspection results, EPA report recommendations (Reference 
7.13), NCDENR Inspection recommendations (2010-2014 NOI reports - reference 7.23), 
recommendations from 2012 5-year Independent Consultant Inspection report (reference 7.4), 
recommendations from 2013 and 2014 limited field inspections by AMEC (reference 7.15 and 7.16),  and 
Stantec recommendations from 2014 Field Reconnaissance (reference 7.18).  Recommendations based 
on 2009 inspections of the 1982 Ash Pond Dam are denoted as 1982 AP-2009-## and are listed from 
oldest to latest. 

Ref. No. Recommendations 
Recommended 

Time for 
Implementation 

2013 Status Current Status 

1982 AP- 
2009-1  
(EPA) 

Take precautions to not 
mow slope when wet or 
take necessary measures 
to not create ruts up and 
down slope. 

 2009 and 
following 

 This 
recommendation 
has been 
complied with 
since 2009. 

No ruts observed 
along slope of 
embankment. 

1982 AP- 
2009-2  
(EPA) 

Vegetative cover needs to 
be established in bare 
areas. 

 2009 and 
following 

 Bare areas 
noted during 
monthly 
inspections are 
seeded as 
required to 
establish 
vegetation. 

Minor bare areas 
noted beyond 
downstream toe 
along right 
abutment. 

1982 AP- 
2009-3  
(EPA) 

Small animal burrows 
found on downstream 
slope should be filled with 
appropriate material.  

   2009 Animal burrows 
were filled with 
crushed stone. 

No active animal 
burrows noted. 
Observed animal 
burrow filled with 
crushed stone.  

1982 AP- 
2009-4  
(EPA) 

Piped toe drain outlets 
should be protected with 
small animal guards. 

2009 Recommended 
action was 
performed 
shortly after 
2009 inspection. 

Animal guards 
observed on toe 
drain outlet pipes 
– action has been 
completed. 

1982 AP-2009-
5 (EPA) 

Perform dam break 
analysis and develop an 
Emergency Action Plan  

No time 
recommended 

A dam break 
analysis was 
performed in 
conjunction with 
preparation of 
an EAP. 

Recommended 
action is 
considered 
complete. The 
EAP was provided 
to NCDENR in 
2014. 
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1982 AP- 
2012-2014 
(NCDENR) 

Monitor wetness noted at 
toe on right abutment and 
near toe drains. 

2012 and 
following 

Monitoring for 
wetness in this 
area has been 
performed 
during monthly 
inspections. 

No wet area 
noted at the toe 
on right 
abutment and 
near the toe 
drains. 
Monitoring of 
this area 
continues. 

     
1982 AP- 
2012-1  
(Ref. 7.4) 

Plant personnel should 
continue to perform their 
monthly inspections and 
measurements at the weir 
and piezometers. The 
measurements at the weir 
should not be performed 
during or within about 12 
hours after rainfall events. 

Monthly Monthly 
inspections 
measurements 
were 
performed. 

Inspections and 
measurements 
are continuing. 

  

1982 AP- 
2010  
(NCDENR) 

Animals should be removed 
from dam and burrows 
repaired. 

2010 and 
following 

Recommended 
action is 
performed as 
indicated by 
monthly 
inspection 
reports. 

Monitoring for 
animal burrows 
continues. No 
active animal 
burrows noted. 
Observed animal 
burrows filled 
with crushed 
stone. 

1982 AP- 
2010-2013 
(NCDENR) 

Monitor wet area noted 
about halfway up 
downstream slope near left 
abutment. 

2010 and 
following 

Monitoring of 
this area has 
been performed 
during monthly 
inspections. 

No wet area 
noted on 
downstream 
slope. Monitoring 
of this area 
continues with 
monthly/weekly 
inspections. 
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1982 AP-2012-2 
(Ref. 7.4) 

Cut trees and bushes 
growing within the riprap 
lined upstream slope. The 
grass and weeds growing in 
this area do not need to be 
cut or killed. This is the 
same as recommendation 
in Sec. 6.2, B) ii). 

Annually Woody 
vegetation 

within riprap is 
sprayed 
annually  

 

Bushes need to 
be killed or cut 
within next 6 
months. 

1982 AP-2013-1 
(Ref. 7.15) 

Install/improve ground 
cover within pathway 
down to piezometer 
located near north 
embankment.  

2013 Completed in 
2013 

Ground cover 
observed to be 
satisfactory – 
action considered 
complete. 

1982 AP- 
2014-1a 
(NCDENR) 

Repair rutted area along 
left abutment toe road. 

2014 N/A Toe road along 
left abutment 
observed to have 
been re-graded 
with addition of 
crushed stone 
(photograph 7, 
Appendix 4) – 
action considered 
complete. 

1982 AP – 
2014-1b 
(NCDENR) 

Monitor mole holes noted 
on downstream slope. 

2014 and 
following 

N/A Evidence of 
moles noted at 
isolated locations 
should be no 
problem relative 
to established 
ground cover. 
Monitoring 
continues. 

1982 AP- 
2014-1c 
(NCDENR) 

Lime and fertilize areas of 
sparse vegetation on 
downstream slope. 

2014 N/A Lime and 
fertilizer was 
applied in late 
summer. Grass 
cover appears 
adequate 
(Photographs 8 
and 9, Appendix 
4) 
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1982 AP-2014-2 
(Ref. 7.16) 

Slope protection should be 
implemented on the 
upstream face of the dam 
during the ash removal 
process. 

Summer 2014 N/A Ash has been left 
on 3:1 slope along 
upstream slope 
face of dam to 
prevent 
excavation into 
dam slope. Work 
is continuing 
related to ash 
removal. 

1982 AP-2014-3 
(Stantec ASH-2) 
 

Update stability analyses of 
separator dike with current 
geometric phreatic and 
loading information. 

2014 N/A Initial analyses 
completed August 
26, 2014 
(reference 7.30). 
Additional 
analyses to be 
performed during 
execution of the 
Work Plan for 
Phase 2 activities 
(reference 7.33). 

1982 AP-2014-4  
(Stantec ASH-5) 

Establish grass vegetation 
or other erosion control 
measures on external slope 
of separator dike.  This is 
the same as 
recommendation in Sec. 
6.2,B) iii). 

2014 N/A Grass  was not 
established at 
time of current 
inspection (Photo 
5 and 6, Appendix 
4);however, 
application of 
seed and fertilizer 
is being 
performed during 
the ash removal 
operation. 
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1982 AP-2014-5  
(Stantec ASH-7) 

Repair decant structure 
defects if the 1982 Ash 
Pond continues to receive 
flow.  

2014 N/A Repair 
unnecessary – 
1982 Ash Pond no 
longer receives 
flow. Riser will be 
removed and 
horizontal pipe 
through dike will 
be grouted in 
place per plans 
submitted to 
NCDENR for 
permitting review.  
As of the date of 
Revision 1 to this 
report, NCDENR 
approval had been 
received. 

1982 AP-2014-6  
(Stantec ASH-8) 
 

Verify if the concrete 
stoplog  block covering the 
abandoned (grouted) 30-
inch RCP can be removed 
to validate proper 
abandonment of the pipe  
(pipe formerly carried flow 
from the 1982 Ash Pond to 
the top of the flume that 
ran along the left 
abutment toe of the 1964 
Ash Pond Dam). 

2014 N/A Complete and 
proper grouting of 
the pipe was 
observed and 
recorded (with 
photographs and 
video) in August 
2012. (Reference 
7.30) 

1982 AP 2014-7 Stability analyses should be 
performed to improve the 
adequacy of supporting 
technical documentation. 

2014 N/A A stability analysis 
is being 
performed with 
implementation of 
the Phase 2 
Reconstitution of 
Ash Pond Designs 
Work Plan (ref. 
7.33). 

1982 AP 2014-8 
 

Monthly inspection of the 
dam and measurements of 
water elevations at the 
piezometers and seepage 
flow at the weirs should 
continue 
 

2014 and 
following 

 

 
N/A 

Inspections and 
measurements are 
continuing. 
 

|
|
|
|
|
|
|

 



Report of Annual Inspection - 2014 Asheville Steam Electric Station  
1964 Ash Pond Dam and 1982 Ash Pond Dam 

 

 
36 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 3 
Photograph Location Map - 1964 Ash Pond Dam 

Site Observation Photos Nos. 1 through 7 
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Photograph 1: Downstream slope 1971 section over 1964 section looking south  

 

 
Photograph 2: Downstream slope looking south  
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Photograph 3: Downstream slope looking North  

 

 
Photograph 4: Crest looking North 
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Photograph 5: Wet area/seepage at North end of berm (elevation 2124 feet) on right abutment  

 

 
Photograph 6: Culvert under toe road along right abutment collects minor seepage into toe 

ditch along right abutment, flow observed to be a trickle  
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Photograph 7: Toe drain discharge  
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Appendix 4 
Photograph Location Map – 1982 Ash Pond Dam 

Site Observation Photos Nos. 1 through 11 
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Photograph 1: Rim ditch looking south 

 

 
Photograph 2: Rim ditch pond looking northwest  
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Photograph 3: Upstream slope/excavation in pond, looking east. 

 

 
Photograph 4: Upstream slope looking west with weeds, briars and occasional small trees. 
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Photograph 5: Crest of dam looking west 

 
 

 
Photograph 6:  Downstream slope looking east 
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Photograph 7: Downstream slope and toe road along left abutment, looking east.  

 

 
Photograph 8: Seepage flow monitoring weir 

 



Report of Annual Inspection - 2014 Asheville Steam Electric Station  
1964 Ash Pond Dam and 1982 Ash Pond Dam 

 

 
48 

 
Photograph 9: South end separator dike looking North. 

 
 

 
Photograph 10: North end of separator dike looking south  
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Photograph 11: Decant structure/outfall riser (abandoned) 
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