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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS 
 
The release of over five million cubic yards of coal combustion residue from the Tennessee 
Valley Authority’s Kingston, Tennessee facility in December 2008, which flooded more than 
300 acres of land and damaged homes and property, is a wake-up call for diligence on coal 
combustion residue disposal units.  A first step toward this goal is to assess the stability and 
functionality of the ash impoundments and other units, then quickly take any needed corrective 
measures. 
 
This assessment of the stability and functionality of the H.B. Robinson Power Station coal 
combustion residue (CCR) management unit is based on a review of available documents and on 
the site assessment conducted by Dewberry personnel on February 24, 2011.  We found the 
supporting technical documentation to be adequate (Section 1.1.3).  As detailed in Subsection 
1.2.3, there are six minor recommendations based on field observations that may help to 
maintain a safe and trouble-free operation.  
 
In summary, the H.B. Robinson Power Station CCR management unit (Ash Pond) is 
SATISFACTORY for continued safe and reliable operation, with no recognized existing or 
potential management unit safety deficiencies. 
 

PURPOSE AND SCOPE 
 
The U.S. Environmental Protection Agency (EPA) is investigating the potential for catastrophic 
failure of Coal Combustion Surface Impoundments (i.e., management unit) from occurring at 
electric utilities in an effort to protect lives and property from the consequences of a dam failure 
or the improper release of impounded slurry.  The EPA initiative is intended to identify 
conditions that may adversely affect the structural stability and functionality of a management 
unit and its appurtenant structures (if present); to note the extent of deterioration (if present), 
status of maintenance and/or a need for immediate repair; to evaluate conformity with current 
design and construction practices; and to determine the hazard potential classification for units 
not currently classified by the management unit owner or by a state or federal agency.  The 
initiative will address management units that are classified as having a Less-than-Low, Low, 
Significant, or High Hazard Potential ranking (for Classification, see pp. 3-8 of the 2004 Federal 
Guidelines for Dam Safety). 
 
In early 2009, the EPA sent letters to coal-fired electric utilities seeking information on the safety 
of surface impoundments and similar facilities that receive liquid-borne material that store or 
dispose of coal combustion residue.  This letter was issued under the authority of the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
Section 104(e), to assist the Agency in assessing the structural stability and functionality of such 
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management units, including which facilities should be visited to perform a safety assessment of 
the berms, dikes, and dams used in the construction of these impoundments. 
 
EPA requested that utility companies identify all management units including surface 
impoundments or similar diked or bermed management units or management units designated as 
landfills that receive liquid-borne material used for the storage or disposal of residuals or by-
products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler 
slag, or flue gas emission control residuals.  Utility companies provided information on the size, 
design, age and the amount of material placed in the units (See Appendix C).   
 
The purpose of this report is to evaluate the condition and potential of residue release from 
management units.  This evaluation included a site visit.  Prior to conducting the site visit, a 
two-person team reviewed the information submitted to EPA, reviewed any relevant publicly 
available information from state or federal agencies regarding the unit hazard potential 
classification (if any) and accepted information provided via telephone communication with the 
management unit owner.  
 
Factors considered in determining the hazard potential classification of the management units(s) 
included the age and size of the impoundment, the quantity of coal combustion residuals or by-
products that were stored or disposed of in these impoundments, its past operating history, and 
its geographic location relative to down gradient population centers and/or sensitive 
environmental systems.   
 
This report presents the opinion of the assessment team as to the potential of catastrophic failure 
and reports on the condition of the management unit(s).   
 

LIMITATIONS 
The assessment of dam safety reported herein is based on field observations and review of 
readily available information provided by the owner/operator of the subject coal combustion 
residue management unit(s).  Qualified Dewberry engineering personnel performed the field 
observations and review and made the assessment in conformance with the required scope of 
work and in accordance with reasonable and acceptable engineering practices.  No other 
warranty, either written or implied, is made with regard to our assessment of dam safety. 
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1.0 CONCLUSIONS AND RECOMMENDATIONS 
 

1.1 CONCLUSIONS 

Conclusions are based on visual observations from a one-day site visit on 
February 24, 2011, and review of technical documentation provided by Progress 
Energy Carolinas (PEC). 

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

The ash pond dike embankment and spillway outlet structure appear to be 
structurally sound based on a review of the engineering data provided by 
the owner’s technical staff and Dewberry engineers’ observations during 
the site visit. 

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

Hydrologic and hydraulic analyses provided to Dewberry indicate 
adequate flood storage and spillway capacity to pass the appropriate 
spillway design flood based on the 50-year design storm without 
overtopping the dike.  Under current ash sedimentation levels and 
operating water level conditions, the ash pond appears to still have 
adequate flood storage capacity to meet the requirements of the flood-
routing analysis.  As the pond fills further with ash, the volume available 
for flood storage will diminish, and could eventually be less than used in 
the analysis, unless ash is excavated or other measures taken to restore 
available flood storage.  

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical 
Documentation 

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

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

The description of the management unit provided by the owner was 
overall an accurate representation of what Dewberry observed in the field.  
However, there appears to be a discrepancy concerning the size of the 
overflow riser between what is shown in original plans (36-inch diameter 
RCP) and what is shown in design drawings for the last dike raise in 2002 
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(48-inch diameter RCP).  Record drawings should be corrected or 
amended, as appropriate, to eliminate confusion as to the size of the buried 
portion of the riser. 

1.1.5 Conclusions Regarding the Field Observations 

Dewberry staff was provided access to all areas in the vicinity of the 
management unit required to conduct a thorough field observation.  The 
visible parts of the embankment dike and outlet structure were observed to 
have no signs of overstress, significant settlement, shear failure, or other 
signs of instability.  The dike embankment appeared structurally sound.  
There are no apparent indications of unsafe conditions or conditions 
needing emergency remedial action.  Some minor maintenance is needed 
(see Subsection 1.2.3). 

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of 
Operation 

The current maintenance and methods of operation appear to be adequate 
for the CCR management unit.  There was no evidence of significant 
embankment repairs or prior releases observed during the field inspection.  

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring 
Program 

The surveillance program overall is adequate.  However, it would be 
prudent to include periodic interior inspection of the outlet structure with a 
“borehole” video camera as part of PEC’s inspection program for the ash 
pond dike (see Subsection 9.3.1 for discussion).  The piezometer 
monitoring program is adequate.  In the absence of problem or suspect 
conditions, there is no need for additional performance monitoring 
instrumentation at this time. 

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable 
Operation 

The facility is SATISFACTORY for continued safe and reliable 
operation.  No existing or potential management unit safety 
deficiencies are recognized.  Acceptable performance is expected 
under all applicable loading conditions (static, hydrologic, seismic) in 
accordance with the applicable criteria. 
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1.2 RECOMMENDATIONS 

1.2.1 Recommendations Regarding the Hydrologic/Hydraulic Safety 

No recommendations appear warranted at this time.  PEC has indicated 
that the plant plans to maintain flood storage capacity of the ash pond by 
continuing dry handling of the fly ash and by stacking bottom ash as 
necessary. 

1.2.2 Recommendations Regarding the Description of the Management Unit(s) 

It is recommended that record drawings be corrected or amended, as 
appropriate, to eliminate confusion as to the size of the buried portion of 
the overflow riser at the Ash Pond.  PEC has indicated that the existing 
riser pipe size will be verified in the field and any necessary changes will 
be made to the as-built drawings. 

1.2.3 Recommendations Regarding the Field Observations 

It is recommended that routine maintenance pay particular attention to:  

a. Re-establishing good grass cover in areas of sparse grass growth 
and in areas damaged by mowers; 

b. Filling holes in the embankment slope just above the downstream 
toe riprap with suitable filter materials to minimize continuing 
erosion of embankment soil into the voids of the riprap; lining the 
larger holes with filter fabric before filling them with coarse filter 
stone may be beneficial; 

c. Re-establishing soil cover and good grass growth where erosion of 
backfill soil has exposed an ash sluice line in the slope, in order to 
arrest continued erosion, which unchecked could eventually result 
in the development of gullies in the embankment slope along the 
sluice line(s); 

d. Improving drainage from the right (south) downstream toe swale in 
order to dry up the persistent wet area, which would allow ease of 
mowing and facilitate inspections; 

e. Controlling growth of woody vegetation in the riprap on the 
upstream slope of the north portion of the dike; and 
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Although the erosion at the outlet end of the outfall pipe is not serious at 
this time and is relatively remotely located from the outside toe of the ash 
pond dike, it would be good practice to protect the bank or otherwise 
arrest erosion to prevent potential undermining and damage at the end of 
the outfall pipe. 

1.2.4 Recommendations Regarding the Surveillance and Monitoring Program 

It is recommended that periodic interior inspection of the outlet structure 
with a “borehole” video camera be included as part of PEC’s inspection 
program for the ash pond dike (see Subsection 9.3.1 for discussion). 

1.2.5 Recommendations Regarding Continued Safe and Reliable Operation 

None of the above recommendations is currently considered urgent but 
should be done within a reasonable time frame, so that some of them do 
not grow into bigger issues. 

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT 

1.3.1 List of Participants 

Craig Dufficy, U.S. EPA 
Ken Kirkland, Progress Energy 
Stephen Cahoon, Progress Energy 
Bill Forster, Progress Energy 
Wellie Gilbert, Progress Energy 
Fred Holt, Progress Energy 
Robert Miller, Progress Energy 
Fred Tucker, Dewberry 
Anne Lee, Dewberry 

1.3.2 Acknowledgement and Signature 

We acknowledge that the management unit referenced herein has been assessed 
on February 24, 2011. 

 

 

             
Fred Tucker, P.E.      Anne Lee, Civil Engineer 
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT 
UNIT(S) 

 
2.1 LOCATION AND GENERAL DESCRIPTION 

The H. B. Robinson Steam Electric Plant (H. B. Robinson) is located on West 
Entrance Road, Hartsville, South Carolina 29550.  Lake Robinson is just east of H. 
B. Robinson in Darlington County, South Carolina.  The plant site is situated next 
to the lake just north of the west end of the dam that impounds Lake Robinson.  See 
Doc 01 in Appendix A for location of the H. B. Robinson site on an aerial map.  

H. B. Robinson has one CCR management unit, Ash Pond, designed to contain fly 
ash, bottom ash, boiler slag, storm water, and other chemical metal cleaning liquids.  
The dike that impounds the Ash Pond is physically located just west of the cooling 
water discharge canal along the west side of Lake Robinson.  The ash pond dike is 
approximately 3.8 miles northeast of Hartsville, South Carolina.  A CSX Railroad 
spur loop to the plant is located parallel to the discharge canal between the 
downstream toe of the dike embankment and the discharge canal.   

The ash pond dike is a cross-valley embankment along the east side of the pond.  
The pond is divided into two sides (north and south) by a finger dike.  The sluice 
line discharges into the south portion of the pond, and the discharged slurry 
circulates around the west end of the finger dike to the north portion of the pond, 
where the outlet structure is located.  See Doc 02 in Appendix A for Ash Pond 
aerial and dike locations. 

Table 2.1 shows the summary of the size and dimensions of Ash Pond dike.  The 
embankment ties into high ground in the north and south ends of the embankment.   

Table 2.1: Summary of Dam Dimensions and Size 

   Ash Pond 
Dam Height (ft) 31 
Crest Width (ft) 15 
Length (ft) 1,800 
Side Slope (upstream) H:V 2:1 
Side Slope (downstream) H:V 2:1 

 



FINAL 

HB Robinson Steam Electric Plant 2-2 

Progress Energy Carolinas Coal Combustion Residue Impoundment  

Hartsville, South Carolina Dam Assessment Report  

2.2 COAL COMBUSTION RESIDUE HANDLING 

2.2.1 Fly Ash 

At present, 100 percent of fly ash produced at H. B. Robinson is sold to 
manufacturers.  The fly ash system (a closed system) collects drop out ash particles 
from flue gas and is conveyed from the economizer, air heater hoppers, and 
precipitator ash hoppers to an ash silo.  In this method of handling the fly ash is 
removed from the hoppers by vacuum through diverter valves to collector tanks.  
From the collector tanks the fly ash is conveyed to a remote storage silo using 
transfer vessels and transfer blowers.  Under the silo is a truck load-out station, 
where the fly ash is loaded onto trucks and transported to final disposition 
(primarily to market).  When appropriate, the dry fly ash is conditioned with water 
for better handling.  See Image 2.1 for fly ash collection system flow path.  

Image 2.1:  Fly Ash Collection System Flow Path 

 
 

 

 

 

 

 

 

 
 

2.2.2 Bottom Ash 

Bottom ash is collected and sluiced to the Ash Pond via a closed system 
process.  Ash collected in the bottom ash hopper is removed with the 
assistance of water jets, creating an ash slurry.  A jetpulsion pump is used 
to draw the slurry from the hopper through a clinker grinder into a sluice 
line, and discharges to the Ash Pond.  See Image 2.2 for bottom ash 
collection flow path and Section 8.1 for more detailed description of the 
bottom ash handling operation.  
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Image 2.2:  Bottom Ash Collection System Flow Path 
 

 

 

 

 

 

 

2.2.3 Boiler Slag 

Boiler slag conveyance follows the bottom ash flow path, from the boiler 
and is sluiced to the Ash Pond. 

2.2.4 Flue Gas Desulfurization Sludge 

H. B. Robinson does not have flue gas desulfurization equipment.  

2.3 SIZE AND HAZARD CLASSIFICATION 

The H. B. Robinson ash pond dike is under the jurisdiction of the South Carolina 
Department of Health and Environmental Control (SCDHEC) but has not been 
recently assessed for dam safety by this state agency or by a federal agency and 
currently does not have federal or state hazard potential classifications.  However, 
Progress Energy Carolina’s (PEC’s) engineer, MACTEC, has made size and hazard 
potential classifications for the ash pond dike in accordance with U.S. Army Corps 
of Engineers (USACE) guidelines, as indicated in their draft 2010 5-Year 
Inspection Report, included as Doc 03 in Appendix A.  The report indicates Small 
Size classification and Low Hazard Potential classification.  The USACE criteria 
for size classification and hazard potential classification are shown in Table 2.2a 
and Table 2.2b, respectively.  See Table 2.1 and Table 2.3 for embankment height 
and pond storage capacity, respectively.   
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Table 2.2a: USACE ER 1110-2-106 

Size Classification* 

Category 
Impoundment 

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

* Size classification may be determined by either storage or height of structure, whichever gives the 
higher category.  

 

Table 2.2b: USACE ER 1110-2-106 

Hazard Potential Classification 

Category Loss of Life 
(Extent  of Development) 

Economic Loss 
(Extent  of Development) 

Low None Expected (No 
permanent structures for 
human habitation) 

Minimal (Undeveloped to 
occasional structures or agriculture) 

Significant Few (No urban 
development and no more 
than a small number of 
habitable structures) 

Appreciable (Notable agriculture, 
industry, or structures) 

High More than a few Excessive (extensive community, 
industry, or agriculture) 

 

For reference, the hazard potential classification system used by the EPA is shown 
in Table 2.2c.  As discussed in more detail in Subsection 6.1.4, failure of the dike 
embankment would release a relatively small volume of water and likely result in 
erosion of CCR onto the railroad spur siding and erosion of some of the CCR into 
the nearby cooling water discharge canal.  The failure would not likely cause loss of 
life but would cause some onsite environmental damage and possible disruption of 
plant operations.  Thus, according to the hazard potential classification used by 
EPA, the ash pond dike would still be classified Low Hazard Potential, in 
Dewberry’s opinion. 
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Table 2.2c: Dam Hazard Potential Classification  

Used by EPA 

Category Hazard Potential Description 

High Hazard 
Potential 

Dams where failure or misoperation will probably cause loss 
of human life. 

Significant 
Hazard 
Potential 

Dams where failure or misoperation results in no probable 
loss of human life but can cause economic loss, 
environmental damage, disruption of lifeline facilities, or 
can impact other concerns.  Significant hazard potential 
classification dams are often located in predominantly rural 
or agricultural areas but could be located in areas with 
population and significant infrastructure. 

Low Hazard 
Potential 

 

Dams where failure or misoperation results in no probable 
loss of human life and low economic and/or environmental 
losses.  Losses are principally limited to the owner’s 
property. 

Less Than Low 
Hazard 
Potential 

Dams where failure or misoperation results in no probable 
loss of human life or economic or environmental losses.   

 

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

The amount of CCRs currently stored in the unit and maximum capacity are 
summarized in Table 2.3.  The Ash Pond has received fly ash, bottom ash, boiler 
slag, ash sluice water, stormwater, and metal cleaning chemicals.  The pond is 
currently active and receives predominantly bottom ash.  Approximately 20 acres of 
the total area of the pond has been used for dry stacking of ash in the western 
portion of the pond and is not part of the active area of the pond that receives 
sluiced ash.  The active area of the pond at maximum operating water level is 55 
acres.  CCR is sluiced into the southern portion of the Ash Pond, and water flows to 
the northern portion.   
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Table 2.3: Amount of Residuals and Maximum Capacity of Unit 

Ash Pond 
Surface Area (acre) 75 (incl. 20-acre dry-stack area) 
Current Storage Volume (cubic yards)1 627,587 
Current Storage Volume (acre-feet)1 389 
Total Storage Capacity (cubic yards)2 1,016,400 
Total Storage Capacity (acre-feet)2 630 
Crest Elevation (feet) 272.0 
Maximum Operating Water Level (feet) 269.5 

1Based on data in PEC response to EPA’s RFI dated March 17, 2009 
2Based on data in Design Report prepared by Law Engineering and Environmental 
Services, Inc. dated October 10, 2001  
 

2.5 PRINCIPAL PROJECT STRUCTURES 

2.5.1 Earth Embankment 

The Ash Pond embankment, located on the east side of the pond, ties into 
high ground on the north and south end of the embankment.  The 
embankment has 2 horizontal (H) to 1 vertical (V) side slopes and 15-foot 
wide crest.  As subsequently described, the dike embankment has been 
raised twice since original construction.  The original and first raise 
embankment fills consist of predominantly dense fine to medium sands 
with interlayered seams of clayey silt and silty fine sand, although some 
looser soils were encountered at shallow depth beneath the outside slope 
of the embankment prior to the last dike raise in 2002.  A section of the 
dike prior to the 2002 dike raise is included in Exhibit 01, illustrating the 
findings of borings made at the section.  The last dike raise utilized fill 
materials from a sandy borrow area located on the south edge of the pond.  
A representative section of the embankment is shown in the MACTEC 
2010 5-Year Inspection Report (see Exhibit 9 of Doc 03 in Appendix A).  
The design included a blanket drain between the pre-existing embankment 
outside slope and the new fill placed for the last embankment raise.  A 
rock toe was constructed over the end of the drainage blanket at the base 
of the new outside slope.  In addition, the soils in the outer part of the new 
slope were reinforced with geogrids as a precaution against shallow 
slumps occurring in the sandy embankment soils under the 2 H to 1 V 
slope.  
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2.5.2 Outlet Structure 

CCR water passes through an overflow structure located in the north part 
of the pond.  The visible part of the overflow structure consists of a 48-
inch diameter reinforced concrete pipe (RCP) drop inlet with a metal 
skimmer.  Discharge from the overflow structure flows into a 36-inch 
diameter RCP to a manhole located on the downstream slope.  A 36-inch 
high density polyethylene (HDPE) pipe discharges from the manhole to a 
catch basin at the downstream toe.  The catch basin serves as a junction 
box for the discharge from the Ash Pond and from a 24-inch diameter 
ADS storm sewer from the north buried along the toe of the dike.  From 
the junction box the combined stormwater sewer and Ash Pond discharges 
flow through a 36-inch diameter HDPE pipe about 120 feet to the outfall 
location at a channel that leads to the cooling water discharge canal along 
the west side of Lake Robinson.  The outlet works prior to the last dike 
raise in 2002 are illustrated in Exhibit 02.  

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT 

A regional map showing the H. B. Robinson Ash Pond in relationship to “critical” 
infrastructure within a 5-mile radius was provided by Progress Energy.  “Critical” 
infrastructure includes facilities such as schools and hospitals.  There are 3 schools 
and no hospitals located within a 5-mile downstream gradient.  These facilities are 
noted on the 5-mile radius map included in Doc 01 in Appendix A.  In general, the 
land use downstream from this particular site is Lake Robinson.   

Flood from postulated failure of the ash pond dike would primarily impact Lake 
Robinson, which, due to its large size in relationship to the Ash Pond, appears 
capable of absorbing with little consequence the relatively small volume of flood 
water that could be released from the Ash Pond. 
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS 
 

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT UNIT 

Furnished reports of bi-monthly inspections, conducted by Progress Energy 
personnel for the period of January 2010 through January 2011 indicate no major 
structural or operational problems (see Doc 04 in Appendix A).  No significant 
deterioration was indicated in the documentation reviewed.  Five-year inspection 
reports, for 1985, 1990, and 2010, indicate no major structural or operational 
problems (e.g., see Doc 03 and Doc 06 in Appendix A for 2010 and 1985 5-year 
inspection reports, respectively).  No significant deterioration associated with the 
ash pond dike was indicated in the documentation reviewed.   

A furnished Design Report, prepared by Law Engineering and Environmental 
Services, Inc. (Law) for the 2002 ash pond dike raise includes stability analyses of 
the embankment (see Doc 05 in Appendix A and see Section 7.1 for discussion). 

3.2 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL 
PERMITS 

Discharge from the impoundment is regulated by the SCDHEC and the 
impoundment has been issued a National Pollutant Discharge Elimination System 
Permit.  Permit No. SC0002925 was issued March 8, 2007. 

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS 

Data reviewed by Dewberry did not indicate any spills, unpermitted releases, or 
other performance related problems with the dike over the last 10 years.  The 
MACTEC 2010 5-Year Inspection Report (Doc 03 in Appendix A) indicates 
seepage from the joints of the overflow structure was observed.  The joints of the 
48-inch RCP overflow structure were sealed in 2002, and grouting was performed 
around the outfall pipe. 

 



FINAL 

HB Robinson Steam Electric Plant 4-1 

Progress Energy Carolinas Coal Combustion Residue Impoundment  

Hartsville, South Carolina Dam Assessment Report  

4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION 
 

4.1 SUMMARY OF CONSTRUCTION HISTORY 

4.1.1 Original Construction 

No records of original construction are available.  Therefore little is 
known of the original construction other than the approximate year the 
pond was commissioned - 1960.   

The dike was constructed across a natural valley area.  A finger dike was 
constructed to lengthen the retention time.  According to the cross-section 
detail shown on Exhibit 6 of Doc 03 in Appendix A, the original crest of 
the dike was at elevation 259 feet.  Top of the overflow riser structure 
prior to the 1982 dike modification was at 254.0 feet.  Approximate height 
of the dike was 13 feet.   

4.1.2 Significant Changes/Modifications in Design since Original Construction 

The dike embankment was raised two times, in 1982 and 2002.  The dikes 
were raised by constructing upward and outward in the downstream 
direction, so the new embankments of the impounding dike were not 
founded on ash.   

In 1982, the dike was raised 7 feet to provide an additional 10 years of 
storage capacity.  The crest elevation was raised to 266.0 feet (see Exhibit 
6 of Doc 03 in Appendix A).  The design and construction of the raised 
embankment was by Carolina Power & Light Company.  The overflow 
structure is shown on the original plans to be a 36-inch diameter RCP riser 
with a top elevation of 264.0 feet, up from the original 254.0 feet.  (This 
36-inch riser is a discrepancy with the 48-inch riser indicated in the design 
of 2002 dike raise.  PEC has indicated that the riser pipe size will be 
verified in the field, and any necessary changes will be made to the as-
built drawings.)  A previously existing 24-inch diameter catch basin riser 
extending down to the outlet pipe was abandoned in place and a new 24-
inch catch basin riser was constructed further downstream along the outlet 
structure.  The outlet pipe is shown on the original plans to be a 36 inch 
diameter RCP extending to the discharge canal.   

In 2002, the dike was raised 6 feet to again increase storage capacity 
within in the pond.  The dike raise was designed by MACTEC.  The sandy 
borrow soils used in the dike raise were compacted in lifts to 95 percent of 
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the standard Proctor maximum dry density (ASTM D 698) or greater.  The 
dike raise construction was monitored by MACTEC.  The crest elevation 
was raised to 272.0 feet (see Exhibit 9 of Doc 03 in Appendix A).  The 
overflow structure is shown to be a 48-inch diameter RCP riser raised with 
precast concrete pipe sections to a top elevation of 269.5 feet (see Exhibits 
10 and 11 of Doc 03 in Appendix A).  The previously existing metal 
skimmer was reused.  The 36-inch diameter outlet extending from the riser 
to the outfall channel is as described in Subsection 2.5.2.  

4.1.3 Significant Repairs/Rehabilitation since Original Construction 

There have been no significant repairs/rehabilitation made to the ash pond 
dike or the overflow structure since the original construction.   

As previously noted, a minor repair in 2002 was made to seal leaking 
joints in the 48-inch RCP overflow structure and to grout around the 
outfall pipe.  At the same time repairs were made to correct a separated 
joint in the storm drain pipe buried along the toe of the dike, which had 
caused a sinkhole to develop due to loss of soil through the separated joint.  
Another minor repair included placement of rock check-dams across the 
right (south) abutment drainage ditch and elsewhere to control erosion 
caused by high-velocity flow of concentrated storm runoff.   

4.2 SUMMARY OF OPERATIONAL PROCEDURES 

4.2.1 Original Operational Procedures 

Furnished documents do not include the original operational procedures.  
It is presumed that the pond was originally operated as a wet pond wherein 
CCR wastes were transported and disposed by sluicing with water into the 
pond, where the suspended particles were allowed to settle out and the 
water detained temporarily in the pond for neutralization and equalization 
prior to discharge through the gravity-flow overflow structure. 

4.2.2 Significant Changes in Operational Procedures and Original Startup 

Fly ash is now pneumatically transported to silos for temporary storage 
until sold.  A sprinkler system was installed in the south portion of the Ash 
Pond to control dusting of ash from the pond.     
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4.2.3 Current Operational Procedures 

The Ash Pond receives sluiced bottom ash, boiler slag, ash sluice water, 
stormwater, and metal cleaning chemicals.  Currently, nearly all of the fly 
ash is sold.  Fly ash is discharged to the pond only during brief periods of 
time when the dry ash handling system has an outage for maintenance.  
Bottom ash is the primary substance discharged into the pond.  More 
detailed discussion of current operating procedures is included in 
Subsection 8.1. 

4.2.4 Other Notable Events since Original Startup 

Based on furnished information, there are no other notable events since 
original startup of the Ash Pond to report at this time. 
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5.0 FIELD OBSERVATIONS 
 

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS 

Dewberry personnel Fred Tucker, P.E. and Anne Lee performed a site visit on 
Thursday, February 24, 2011 in company with the participants listed in 
Section 1.3.1. 

The site visit began mid-morning.  The weather conditions during the visit were 71 
degrees Fahrenheit, sunny, and dry.  Photographs were taken of conditions 
observed.  Please refer to the Dam Assessment Checklist in Appendix B.  Selected 
photographs are included here for ease of visual reference.  All pictures were taken 
by Dewberry personnel during the site visit. 

The overall assessment of the dam was that it was in satisfactory condition and no 
significant findings were noted. 

5.2 EARTH EMBANKMENT  

5.2.1 Crest 

The crest of the ash pond dike is accessible with automobiles.  The fine 
aggregate-surfaced crest of the embankment was observed to be in good 
condition.  See Photograph 5.1 for typical view of the crest.  It was 
observed that the water supply line for the dust-control sprinkler system is 
laid out along the upstream edge of the crest.  The sprinklers in the south 
part of the pond were in operation at the time of the site visit.  Protective 
covers over replacement piezometers that were installed along the 
approximate centerline of the embankment during the dike raise 
construction in 2002 were noted on the crest.  The crest elevation at the 
sluice line was observed to be greater than the design crest elevation due 
to a protective soil cover over the sluice line that allows vehicles on the 
crest to traverse over the line.  Minor erosion was noted along the 
upstream edge of crest on the south side embankment that wraps around to 
the west, as shown in Photograph 5.2.  Riprap has been placed for 
preventative maintenance.  No major depressions, sags, tension cracks, or 
other signs of significant settlement or mass soil movement were observed 
in the dike crest.   

Saddle dikes, located on the north and south sides of the Ash Pond, near 
towers that support the Darlington County Plant transmission lines were 
observed during the site visit.  The dikes were constructed to keep water 
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within the pond from inundating the steel transmission tower legs.  No 
indications of seepage or erosion were observed at these very low dikes.   

 

Photograph 5.1.  Typical view of crest, looking south. 

 

Photograph 5.2.  Minor erosion at the upstream edge of crest at south 
side of embankment, looking west. 
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5.2.2 Upstream/Inside Slope 

The upstream slope of the north portion of the dike embankment (north of 
the finger dike) was observed to be lined with riprap with a minor amount 
of dormant vegetation, including woody vegetation, growing in it, as 
shown in Photograph 5.3a.  The upstream slope of the embankment south 
of the finger dike was observed to have a dormant cover of grass and 
weeds (see Photograph 5.2).  A small-diameter metal pipe from the 
Darlington County Plant on the north side of the pond conveys discharge 
from an oil-water separator through the north side dike embankment 
extension and into the pond, as shown in Photograph 5.3b.  Former 
erosion at the discharge location had been repaired with the riprap shown 
in the photograph.  The upstream toe and much of the upstream slope is 
buried with ash, particularly along the south portion of the dike, as shown 
in Photograph 5.3c; this photograph also shows where the ash is sluiced 
into the pond and the dust-control sprinkler system in operation in the 
background.  Only a small amount of water was observed in the pond, 
mostly at the north end next to the dike (see Photograph 5.3a).  No slumps, 
slides, or other signs of shear failure were observed in the visible parts of 
the slope above the ash and water levels.  No significant erosion was 
noted.   

 

Photograph 5.3a.  Upstream slope of north portion of dike, looking 
south. 
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Photograph 5.3b.  Discharge pipe from oil-water separator through 
north end of Ash Pond embankment. 

 

Photograph 5.3c.  View of ash-sluice discharge line and ash-filled 
south portion of pond, looking south.  (Note operation of sprinklers 
for dust control in south portion of pond). 

5.2.3 Downstream/Outside Slope and Toe 

The downstream slope was observed to have a cover of dormant grass and 
weeds, and the downstream toe was observed to be lined with riprap.  The 
grass on the downstream slope typically was observed to be well 
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maintained, as shown in Photographs 5.4a, 5.4b, and 5.4c.  Minor erosion 
from mowing equipment was observed on the slope.  A portion of the 
buried sluice line along the downstream slope face was observed to be 
exposed due to erosion, and minor erosion was observed elsewhere along 
the soil-covered sluice line, as shown in Photograph 5.5.  Progress Energy 
personnel indicated that the soil cover over the sluice line was not 
compacted.  Local embankment soil material loss due to erosion into the 
riprap and minor depressions were observed at a number of locations on 
the downstream slope above the riprap; one of the worst of these is shown 
in Photograph 5.6a.  It was noted that in a number of locations soil had 
eroded (or moved by creep) onto the surface of the riprap.  Some areas of 
sparse grass growth on the outside slope were also observed (see 
Photograph 5.4a), but no major areas of erosion were noted.  No slumps, 
slides, bulges, tension cracks, or other obvious signs of shear failure were 
observed on the downstream slope.  No seepage or active animal holes 
were observed.  Wet soils were observed in the shallow swale along the 
right (south) toe of the dike, but no seepage or flowing water appeared to 
be associated with this wet area, as shown in Photograph 5.6b.  It appeared 
to be due to poor drainage.  The catch basin at the low point of the toe (see 
Photograph 5.8) was observed to be surrounded with stone and a fine filter 
that apparently tends to easily clog with vegetation and grass clippings, 
which retards flow from the toe swale into the catch basin.  

 

Photograph 5.4a.  Downstream slope and toe of north portion of dike, 
looking south. 
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Photograph 5.4b.  Downstream slope and toe of north portion of dike, 
looking north. 

 

Photograph 5.4c.  Downstream slope and toe of south portion of dike, 
and south abutment, looking south. 
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Photograph 5.5.  Minor erosion observed along buried sluice line on 
the downstream slope, looking east. 

 

Photograph 5.6a.  Hole due to soil material loss into riprap voids, 
observed on downstream slope above riprap at toe. 
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Photograph 5.6b.  Wet soils in shallow swale along right (south) toe of 
dike embankment, looking north. 

5.2.4 Abutments and Groin Areas 

No erosion or displacements were observed where the finger dike 
intersects the embankment.  No erosion, displacements, or noticeable 
seepage was observed where the embankment ties into high ground at the 
north and south ends.  Previous erosion of the lower part of the right 
(south) abutment ditch located beyond the outside toe of the dike was 
observed.  However, it was noted that rock check dams had been placed at 
intervals across the ditch to control the erosion.  The abutment ditch with 
check dams is visible in Photograph 5.4c. 

5.3 OUTLET STRUCTURES 

5.3.1 Overflow Structure 

The Ash Pond overflow structure was observed on the northeast side of 
the pond just upstream of the dike.  The 48-inch diameter RCP overflow 
structure with a metal skimmer was observed to be in good condition.  The 
skimmer had rust on its surface, but it appeared sound.  No water was 
flowing into the structure and was not even impounded around the 
structure at the time of the visit, as shown in Photograph 5.7.   
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Photograph 5.7.  Ash Pond overflow structure, looking west. 

5.3.2 Outlet Conduit 

The overflow structure has bottom discharge into a 36-inch diameter RCP 
conduit to a manhole located on the downstream slope.  The manhole is 
surrounded on three sides by a retaining wall, shown in Photograph 5.8, 
which was made necessary by the 2002 dike raise.  The retaining wall 
appeared to be in good, sound condition.  A 36-inch diameter HDPE 
conduit continues from the manhole to a covered catch basin at the 
downstream toe of the dike, as shown at the bottom of Photograph 5.8.  A 
24-inch diameter ADS storm drain pipe also discharges into the catch 
basin from the north side.  None of the underground conduits and pipes 
could be viewed.  The catch basin was observed to be in good condition, 
and the inside of the catch basin appeared to be dry, based on limited 
views through the open sides.  A 36-inch diameter HDPE conduit 
continues from the catch basin 120 feet, passing under the railroad spur 
tracks and the toe access road, to the outfall channel.  The end of the 
HDPE outfall pipe is shown in Photograph 5.9.  The limited part of the 
HDPE pipe that could be observed at the outfall end appeared to be in 
good condition.  A small amount of clear water was observed flowing 
from the end of the pipe.  The source of this water is unknown, since no 
water was flowing into the overflow riser and the catch basin appeared to 
be dry.  The invert of the black HDPE pipe was rust colored, apparently 
due to the presence of iron bacteria.  The soil bank at the outfall was 
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observed to be very steep, and the small riprap that had been placed 
around the end of the outfall had eroded off its geotextile bedding. 

 

 

Photograph 5.8.  Showing manhole access to outlet conduit on the 
slope, and covered catch basin at the downstream toe of the 
embankment of the ash pond dike, looking west. 

 

Photograph 5.9.  HDPE outlet into outfall channel downstream of 
junction box, looking west.  (Note steep bank and eroded small riprap 
around end of pipe,) 
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5.3.3 Emergency Spillway 

The Ash Pond does not have an emergency spillway. 

5.3.4 Low Level Outlet 

The overflow structure does not have a low level outlet, other than the 
bottom discharge pipe, which is not valved or gated. 
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6.0 HYDROLOGIC/HYDRAULIC SAFETY 
 

6.1 SUPPORTING TECHNICAL DOCUMENTATION 

6.1.1 Flood of Record 

No documentation was provided to address the maximum water surface 
elevation in the ash pond.  Hearsay evidence is that plant personnel have 
observed the water surface in the pond to reach within about 6 to 8 inches 
of the top of the riser due to rainfall, but no overflow into the riser has 
been observed since the riser was raised as part of the dike raise in 2002.  
Therefore, the water surface presumably has been below the overflow weir 
elevation of 269.5 feet (according to design drawings) since 2002, leaving 
more than 2.5 feet of freeboard.  

6.1.2 Inflow Design Flood 

Engineering studies were performed by Law Engineering and 
Environmental Services, Inc. (Law) for the dike raise in 2002.  
Hydrologic/hydraulic analyses performed as part of those studies are 
documented in Law’s Design Report dated October 19, 2001, included as 
Doc 05 in Appendix A.  Law designed the dike raise and set the spillway 
riser elevation to be adequate for the 50-year storm event, in accordance 
with the requirements of the South Carolina Department of Health and 
Environmental Control (SCDHEC) for existing dams, such as the ash 
pond dike, with Small Size Classification and Low Hazard Potential 
Classification.  Law used an inflow design flood (IDF) based on 50-year 
frequency, 24-hour duration precipitation of 7.5 inches and a peak rainfall 
intensity of 2.5 inches/hour.  The computed peak inflow from Law’s flood 
routing through the pond was 307.5 cubic feet per second (cfs) and the 
peak outflow was 53.9 cfs.  Law revised the initially selected riser 
elevation of 270.0 feet downward to a final elevation 269.5 feet, to assure 
at least 1 foot of freeboard at peak pond water surface elevation during the 
design storm, in accordance with SCDHEC requirements. 

6.1.3 Spillway Rating 

The spillway rating for the outlet structure is given by the minimum flows 
derived from the outflow equations for riser weir flow, riser orifice flow, 
and barrel flow shown in Law’s 2001 Design Report (p. B2-2)(see Doc 05 
in Appendix A).  
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6.1.4 Downstream Flood Analysis 

No downstream flood analysis has been provided for the ash pond.  A 
qualitative analysis based on field observations and review of available 
data is provided below. 

Failure of the ash pond dike would discharge water and coal combustion 
residue onto relatively flat ground immediately beyond the dike toe and 
likely over the railroad tracks and into the outlet channel located about 120 
feet from the toe of the dike.  Water released through a breach in the dike 
would likely carry some eroded ash down the channel and into the cooling 
water discharge canal along the west side of Lake Robinson, which is 
owned by Progress Energy Carolinas.  The failure would not likely cause 
loss of life but would cause some onsite environmental damage and 
possible disruption of plant operations.  Because the volume of water in 
the ash pond would be very small in relationship to the size of Lake 
Robinson, the release of water through a breach in the ash pond dike 
would likely have little impact on the Lake Robinson water level.  

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

The supporting hydrologic/hydraulic documentation is adequate for this small ash 
pond dike with low hazard potential. 

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY 

The supporting documentation indicates that the ash pond has adequate hydrologic 
safety.  Note the ash surface in the south portion of the ash pond has built up to 
within about 1 foot of the crest elevation, which reduces flood storage above the 
riser top elevation, the starting elevation in Law’s flood routing calculations.  
However, the ash surface in the north portion of the pond is still well below the 
riser top elevation, and it appears that the normal operating water level in the pond 
is actually below the riser top elevation, since there reportedly has been no flow 
into the riser since the dike was raised in 2002.  Thus, the ash pond still appears to 
have adequate hydrologic safety under current sedimentation levels and operating 
water level conditions.  As the pond fills further with ash, the volume available for 
flood storage will diminish, and could eventually be less than used in Law’s 
analysis, unless ash is excavated or other measures taken to restore available flood 
storage.  If the ash is allowed to build up throughout the pond to within 1 foot of the 
dam crest elevation, the pond most likely would not be able to pass the 50-year 
design storm without overtopping the dike.  However, the volume of water that 
could potentially be released would be relatively small (less than approximately 55 
acre feet) and may not cause sufficient erosive force of long enough duration to 
actually breach the main body of the dike embankment. 
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7.0 STRUCTURAL STABILITY 
 

7.1 SUPPORTING TECHNICAL DOCUMENTATION 

7.1.1 Stability Analyses and Load Cases Analyzed 

A subsurface investigation and stability analyses were performed as part 
of engineering studies for the 2002 dike raise, which are documented in 
Law’s Design Report dated October 19, 2001(see Doc 05 in Appendix A).   

Effective stress analyses were performed.  (Both the foundation soils and 
the embankment soils are composed of sandy soils.)  The modified Bishop 
method of analysis was used in the STABL computer program (Versions 
6H & 5M) to compute slope stability factors of safety for randomly 
searched circular-arc potential failure surfaces.  Only the outside slope 
was analyzed; the inside slope was not as critical, since the lower existing 
part of the slope was buried in ash.  The cases analyzed for the maximum 
section with 2H to 1V slope were: 

1. Static w/o Geogrid Reinf.  (pond full @ El. 269.7’) 
2. Static w/ Geogrid Reinf.  (pond full @ El. 269.7’) 
3. Earthquake w/ Horiz.  Accel.  = 0.10g (pond full @ El. 269.7’) 
 

The design included a blanket drain between the old embankment surface 
and the new compacted fill to be placed for the dike raise, in order to keep 
the phreatic surface drawn down so it would not crop out on the new slope 
(i.e., because a phreatic surface exiting a 2H to 1V slope constructed of 
sandy soil would not be stable.) The design also included a rock toe over 
the end of the blanket drain.  The Case 1 analysis showed unsatisfactory 
factors of safety for shallow potential failure surfaces in the sandy 
embankment soil.  Therefore, even though the then existing 2H to 1V 
slope constructed of similar sandy soils showed no signs of shallow 
slumping, geogrid reinforcement of the outer portion (approximately 5 feet 
horizontally) of the slope was incorporated in the design to minimize the 
chance of shallow slumping in case grass did not become quickly 
established on the new slope.    



FINAL 

HB Robinson Steam Electric Plant 7-2 

Progress Energy Carolinas Coal Combustion Residue Impoundment  

Hartsville, South Carolina Dam Assessment Report  

7.1.2 Design Parameters and Dam Materials 

Both the foundation soils (including the old dike embankment and soils 
below natural ground) and the borrow soils used in the dike raise consist 
predominantly of sands, although some clayey silt and silty fine sand were 
found to be interlayered in the old embankment.  Typical Unified Soil 
Classification is SM.  Based on laboratory testing, design properties and 
parameters used in the analyses were as shown in the following Table 7.1: 

Table 7.1: Design Properties and Parameters of Materials used in 
Analyses 

Material 
Total Unit 
Wt. (pcf) 

 Saturated 
Unit Wt. 

(pcf) 

Drained Strength 
Parameters 

C´ (psf) Ø´ (deg) 

Foundation 120 125 & 127 0 35 

Fill 123 & 126.5 131 & 132 0 35 

Unreinf. 
Outer Fill  

122 129 0 31 

 See analysis sections in Doc 05 in Appendix A for source of information in this table.  

7.1.3 Uplift and/or Phreatic Surface Assumptions 

The phreatic surface in the embankment slope stability analysis section 
was assumed to be drawn down from the full pond elevation to the new 
drainage blanket between the old and new embankment fills and to follow 
along the drainage blanket to the toe of the embankment (see pp. B1-1, 2, 
& 3 of Doc 05 in Appendix A). 

From visual observations in the field, the phreatic surface does not crop 
out on the outside slope of the dike, although a wet area was observed in 
the toe area just right (south) of the midpoint along the toe of the dike.  
Based on the flat topography in the area and piezometer readings that 
show the groundwater well below the ground surface, the wet area appears 
to be due to poor surface drainage. 
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7.1.4 Factors of Safety and Base Stresses 

The computed factors of safety (FS) for the load cases analyzed in the 
slope stability analyses are shown in the following Table 7.2.  
Conventional minimum FS criteria are 1.5 for static long-term stability 
and 1.0 for earthquake stability (by pseudo-static method).  The low 
computed FS for Case 1 was for shallow (surficial) potential failure 
surface; acceptable FS was obtained for deeper, more significant potential 
failure surfaces.  In order to minimize the possibility of shallow nuisance 
slumps occurring, the geogrid reinforcement of the outer part of the new 
fill slope was incorporated in the design of the dike embankment. 

Table 7.2: Slope Stability Factors of Safety (Outside Slope) 

  

Load Case 

Calculated Minimum 
Factor of Safety (FS) 

1. Static Long Term – no Geogrid Reinf. 1.04 

2. Static Long Term – with Geogrid Reinf. 1.59 

3. Earthquake – 0.1g 1.26 

  See analysis sections in Doc 05 in Appendix A for source of information in this table.  

7.1.5 Liquefaction Potential 

Available subsurface information indicates that the foundation soils 
typically consist of firm to dense and very dense sands.  No liquefaction 
potential analyses have been performed specifically for the ash pond dike.  
However, the sandy soils appear to be too firm and compact to be 
susceptible to liquefaction during an earthquake.  According to a 2010 
draft 5-year inspection report by MACTEC, Carolina Power and Light 
(CP&L now known as Progress Energy Carolinas) performed a review of 
the potential for liquefaction at the adjacent Robinson Nuclear Plant, 
including the cooling lake dam (Lake Robinson Dam), in 1995-96 in 
response to a request of the Nuclear Regulatory Commission (NRC).  The 
review concluded that liquefaction was not of concern for the cooling lake 
dam, and the NRC concurred with the assessment.  Thus, in the absence of 
loose saturated sands or very soft clays in the embankment or foundation, 
liquefaction also does not appear to be a concern for the ash pond dike. 
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7.1.6 Critical Geological Conditions 

The ash pond site is located in the Coastal Plain Physiographic Province of 
South Carolina.  Law’s 2001 Design Report references “Hydrogeologic 
studies conducted in conjunction with the Robinson Unit 2 licensing” that 
“indicate about 30 feet of recent alluvial sands and gravels underlie the ash 
pond area.  These surficial deposits overlie Upper Cretaceous sediments of 
the Middendorf Formation.  The Middendorf Formation consists of 
interlayered sands and clays with some slightly cemented layers possible.”  
The formation materials are firm and compact.  The Mindendorf is 
permeable and groundwater occurs within the formation in both water 
table and artesian conditions.  According to a 2010 draft 5-year inspection 
report by MACTEC, the Upper Cretaceous is approximately 460 feet thick 
and lies unconformably on crystalline basement rocks of Pre-Cambrian 
and Paleozoic Age. 

Seismicity – The site of the Robinson ash pond dike is in an area of 
generally low seismic hazard characterized by light earthquake activity 
resulting in minor damage.  Based on USGS Seismic-Hazard Maps for 
Central and Eastern United States, dated 2008, the ash pond dike is located 
in an area anticipated to experience 0.20g peak (horizontal) ground 
acceleration with a 2-percent probability of exceedance in 50 years.  It is 
noted that the maps are based on uniform firm-rock site conditions, i.e., 
site conditions with average shear wave velocity of 2500 feet per second 
in the upper 100 feet below the surface.  The alluvial soils and the Upper 
Cretaceous sediments that form the foundation for the dike embankment 
would be expected to have a lower shear wave velocity; therefore, the 
expected horizontal ground acceleration at the dike, derived from a site 
response analysis, would be higher than the indicated map value.   

According to MACTEC’s 2010 draft 5-year inspection report, “The 
seismicity of the site was thoroughly investigated in connection with the 
licensing of the 1970 nuclear unit.  The conclusions of these studies 
indicated that the amplitude of ground motion at the site from credible 
design earthquakes would not cause damage to any reasonably well built 
structure…Active faults are unknown in the area.  
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The seismic design criteria adopted for Unit 2, the nuclear installation, are 
as follows: 

Design Earthquake - Maximum horizontal ground acceleration of 
0.1 g with a vertical component of 2/3 of 0.1 g. 

Hypothetical Earthquake - Maximum horizontal ground 
acceleration of 0.2 g with a vertical component of 2/3 of 0.2 g.” 

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

Structural stability documentation for the ash pond dike is adequate.   

7.3 ASSESSMENT OF STRUCTURAL STABILITY 

The structural stability of the dam appears to be satisfactory based on the following: 

 Documented slope stability analyses showing satisfactory factors of safety 
under both credible static long term and earthquake (pseudo-static) loading 
conditions. 

 Liquefaction potential does not appear to be a concern due to the firm, 
compact nature of the foundation and embankment soils. 

 No indications of scarps, sloughs, major depressions or bulging anywhere 
along the slopes of the dike. 

 No indications of boils, sinks, or uncontrolled seepage along the outside 
slope or toe of the dike. 

 No major depressions and no significant vertical or horizontal alignment 
variations in the crest of the dike. 

The outlet structure appeared to be in generally sound and stable condition with no 
evidence of significant deterioration of the limited visible parts of the structure that 
could be seen at the riser and at the outfall.  It would be prudent to include periodic 
interior inspection of the outlet structure with a “borehole” video camera as part of 
PEC’s inspection program for the ash pond dike (see Subsection 9.3.1).  Bank 
erosion observed at the outfall does not appear to currently threaten undermining of 
the end of the outfall pipe.  However, it would be good practice to protect the bank 
to prevent further erosion that could eventually undermine the end of the outfall 
pipe.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION 
 

8.1 OPERATING PROCEDURES 

As described in Section 2.2, the ash pond receives sluiced ash from the bottom ash 
handling system.  The pond previously also received sluiced ash from the fly ash 
handling system.  When the fly ash was disposed in the ash pond, it was 
pneumatically conveyed from each hopper with a hydroveyer exhauster where the 
fly ash and air mix with water at the inlet section of the hydroveyer exhauster.  The 
mix of air, fly ash, and water was then discharged to an air separator tank, where the 
air was discharged to the atmosphere, and the ash/water slurry flowed by gravity to 
a common header, where the ash/water slurry was pumped with a jet pump to the 
ash pond.  Currently, nearly all fly ash is dry handled and sold for beneficial reuse.  
Fly ash is discharged to the pond only when the dry handling system is down for 
maintenance. 

The finger dike at the ash pond separates the pond into a north portion and a south 
portion.  The ash slurry is discharged into the north portion, which is nearly filled 
with ash.  The flow pattern is around the west end of the finger dike to the north 
portion, where the overflow riser of the outlet structure is located on the upstream 
side of the main dike near the juncture of the finger dike with the main dike.  This 
pattern of circulation is promoted by maintaining drainage ditches in the ash 
surface.  According to MACTEC’s draft 2010 5-year inspection report, there has 
been no flow into the riser since it was raised for the last dike raise in 2002.   

Only a very small amount of water is impounded in the ash pond, primarily in the 
north portion against the north end of the dike.  In the essentially filled-to-capacity 
south portion of the ash pond a sprinkler system has been installed and operated as 
needed to control dust from the exposed ash surface. 

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES 

There is no written maintenance plan, although there is a written inspection 
procedure that addresses responsibilities for both routine maintenance and non-
routine remediation, as well as inspections.  Maintenance of the impounding 
embankment and outlet works of the ash pond, and essential operating equipment, 
such as the piping (ash sluice lines), pumps, and other equipment (e.g., sprinkler 
system) is performed, as needed, based on routine inspections by plant personnel.  
Such maintenance includes erosion repairs, filling animal holes, and repairing the 
dust-control sprinkler system.  Rim ditches inside the ash pond are periodically 
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excavated to maintain free-flow.  Vegetation on the embankment slopes is generally 
mowed quarterly. 

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS 

8.3.1 Adequacy of Operating Procedures 

Based on field observations and review of operations pertaining to CCR 
containment, operating procedures at the ash pond appear to be adequate. 

8.3.2 Adequacy of Maintenance 

Overall, maintenance of the impounding embankment and outlet works of 
the ash pond appears to be adequate.  No major maintenance issues were 
noted from review of dike inspection reports.  Based on field observations, 
some minor maintenance of eroded areas on the lower part of the outside 
slope of the dike is needed.   
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM 
 

9.1 SURVEILLANCE PROCEDURES 

Progress Energy laboratory personnel inspect the ash pond dike twice a month in 
accordance with procedures in a written inspection plan, included for reference as 
Doc 07 in Appendix A.  These semi-monthly inspections are documented on a 
checklist form; the results of inspections conducted through 2010 into January 2011 
are included for reference as Doc 04 in Appendix A.  

In addition, inspections are performed annually and every 5 years by third party 
contractors (outside consultants) as required by Progress Energy’s Non-
Hydroelectric Dam and Dike Inspection Program Manual, included as Doc 07 in 
Appendix A.  These inspections are documented in written reports prepared by the 
outside consultants.  The 5-year inspections and reports are more exhaustive.  The 
2009 annual inspection report and the 2010 5-year inspection report (draft) prepared 
by MACTEC are included for reference as Doc 08 and Doc 03, respectively, in 
Appendix A.  (These inspections and reports cover the ash pond dike along with the 
main dam that impounds the cooling lake, Lake Robinson.)  

Miscellaneous Inspections – Progress Energy chemistry laboratory personnel make 
general observations of the ash pond dike during weekly visits to inspect the ash 
discharge pipe.   

9.2 INSTRUMENTATION MONITORING 

Dam performance monitoring instrumentation includes 6 piezometers in place in 
the crest, outside slope, and outside toe area below the dike; there also is one water 
quality monitoring well located in the outside toe area of the dike.  Groundwater 
levels are measured semiannually.  The groundwater elevations for the period of 
record from July 1996 to January 2009 are tabulated on an exhibit in Doc 09 in 
Appendix A; an accompanying plan in Doc 09 shows the locations of the 
instruments.  The piezometers in the dike were always dry when observed; those in 
the outside toe area had groundwater well below the ground surface (more than 10 
feet).     

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM 

9.3.1 Adequacy of Inspection Program 

Progress Energy’s inspection program for the ash pond dike is adequate 
overall.  No major safety issues were noted in any of the inspection reports 
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or check forms.  As previously noted, during the site visit it was observed 
that there was some flow from the ash discharge pipe, even though there 
was no flow into the riser inlet in the ash pond.  Since storm water lines 
are buried along the outside toe of the dike tie-in to the ash pond drain 
pipe, it is possible that the source of water is residual storm water flow or 
groundwater infiltration along one of the storm drains.  However, 
MACTEC’s 2010 draft 5-year inspection report noted the same condition, 
even though there had been no rain in the past 7 days, and as noted in the 
previous subsection, the groundwater in the toe area is well below the 
ground surface, suggesting that at least local groundwater infiltration may 
not be the source.  The MACTEC report recommended that “further 
checks of the pipe be made to confirm the source is not from leakage 
around the ash pond drain pipe.”  Therefore, based on the above and the 
fact that previous repairs were made to stop small leaks in the riser, 
specific attention should be paid to the ash pond outlet in the inspection 
program by performing interior inspections with a “borehole” video 
camera at a suitable frequency that should be established after performing 
the first inspection and reviewing the results.  If the interior is found to be 
clear and free of sediment with no evidence of infiltration or other issues, 
and if flow from the ash pond into the outlet is very infrequent, the interior 
inspections might be established at a low frequency but not less frequent 
than once every 10 years.  

9.3.2 Adequacy of Instrumentation Monitoring Program 

The instrumentation monitoring program, which includes bi-annual 
measurement of groundwater levels in piezometers installed in the ash 
pond dike and outside toe area, is adequate.  No problem or suspect 
condition, such as excessive settlement, major seepage, shear failure, or 
displacement was observed in the field that might be reason for 
installation of additional or different instrumentation.  In the absence of 
stability problems or major seepage issues, there is no need for additional 
performance monitoring instrumentation at this time.
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Exhibit 01:  Typical Cross-Section of Dike (before 2002 dike raise). 

 Image from Law Engineering Design Report – Modifications to Ash Pond Dam, Doc 05 Appendix A. 
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Exhibit 02:  Outlet Structure (before 2002 dike raise). 

 

Image from MACTEC 2010 5-Year Inspection Report (Draft), Doc 03 Appendix A. 

 



 

 

 

 

 

 

 

Appendix A 

Reference Documents 



Cross GS  

Santee Cooper Coal Combustion Residue Impoundment  

Pineville, South Carolina Dam Assessment Report  

 

 

 

 

 

 

 

Appendix A  
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Doc 02:  Ash Pond Aerial Map
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Doc 03:  MACTEC 2010 5-Year Inspection Report
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1.0 SUMMARY 

  
 
1.1 General 

 
 

As part of its on-going dam safety program, Progress Energy Carolinas (Progress Energy) 

conducts independent dam safety inspections at its fossil plants on five year intervals. This 

report presents findings of the 2010 independent consultant dam safety inspection of Progress 

Energy’s H.B. Robinson Steam Electric Plant cooling lake dam and ash pond dike. 

 

The purpose of this dam safety inspection and report is to identify, within the limitations of 

visual field inspection and office review of available data, records and operating history, any 

actual or potential deficiencies, whether in the condition of the project works, the quality and 

adequacy of project maintenance, surveillance, or in the methods of operation, that might 

endanger public safety. The objective is to recommend immediate action for public protection 

where necessary, further studies and analyses where required, and acceptance of the present 

condition of the dam if the engineering data and inspections so justify. 

 

This inspection was performed in general accordance with the recommended guidelines for a 

Phase I dam safety inspection published by the U.S. Army Corps of Engineers 1*. The H.B. 

Robinson Steam Electric Plant facilities include a cooling lake dam and spillway, ash pond 

dike and cooling water discharge canal.  The cooling lake is also a source of emergency 

cooling water for the adjacent H. B. Robinson Nuclear Plant. However, the cooling water 

discharge canal, which is physically separated from the cooling lake, is designed to provide 

sufficient water for emergency shutdown. Thus, the cooling lake is not a Class I structure, and 

the inspection did not assess the dam’s condition in the context of a nuclear-safety related 

structure. 
 
 

Previous independent consultant inspections have been conducted by William Wells in 19802, 

Charles T. Main Inc. in 1985 3 and LAW Engineering (now known as MACTEC Engineering 

and Consulting (MACTEC)) in l990 4, 19955, 20006, and 20057.  In addition, MACTEC has 

performed limited inspections annually since 2003. 

 

   ______________________________________ 

* Numbers refer to references listed in Section 5 
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1.2 Conclusions 
 
 

Based on the information collected during the field inspection and office review, the following 

conclusions are warranted. 

 

1.2.1 Cooling Lake Dam/Cooling Water Discharge Canal 

1. The H.B. Robinson Cooling Lake Dam is adequately designed and adequately 

constructed. It is in good condition with no visible dips, sags, slumps, sinks or other 

evidence of distress. The upstream rip rap is sound, and the downstream grass cover is 

well established. Maintenance of the dam by plant personnel is excellent, and the dam is 

routinely inspected by plant personnel. 

 

2. The cooling lake spillway is adequately designed and constructed. The spillway can pass 

the entire flow of the PMF event when the tainter gates are fully opened. This approach 

does not rely on the available storage between the normal pool elevation and the dam 

crest. However, under the operating license for the Robinson nuclear plant, the maximum 

lake level allowed is elevation 222 feet. The storage volume between the normal pool 

elevation and the maximum allowed lake elevation is equivalent to approximately 1.5 

hours of inflow at the peak design storm rate into the lake. 
 
 
3. The current operating procedure for the spillway gates is satisfactory with respect to dam 

safety. 

 

4. Gaps/offsets of up to 2 inches, suggesting movement, were observed at the downstream 

spillway retaining walls which support the embankment during MACTEC’s first 

inspection of the dam in 1990. No significant change in the openings has been reported in 

subsequent inspections or was observed during the current inspection. The observed 

movements are common for cantilever retaining walls of these heights.  Monitoring of the 

movements with crack gages has been discontinued due to minimal movements recorded 

over several years. 
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5. In general, the condition of the spillway concrete is adequate. An area of cracked 

concrete under two of the spillway bridge beam seats noted in previous inspections was 

repaired in 2004. 

 

6.  The spillway Tainter gates are in fair condition but need some repairs as documented by 

Progress Energy’s 2007/2008 inspections.  Progress Energy has made plans to perform 

the repairs in 2011 for Tainter Gate B (West Tainter Gate) and in 2012 for Tainter Gate 

A (East Tainter Gate). 

 

7. Rip rap on the upstream slope is in good condition. Local spots where slight subsidence 

or crest edge depressions occur are routinely filled by plant personnel. No local 

depressions were observed during the current inspection. 

 

8. The area along the downstream toe of the dam is being maintained clear of brush and 

trees.  Minor ground cover vegetative growth is present in the rip rap east of the spillway. 

 

9. The cooling water discharge canal dikes, natural and man-made side slopes and the exit 

weir structure are in generally good condition. Local slides in cut slopes on the west side 

of the canal do not pose a significant concern for loss of capacity.  Clearing of a short 

section of the slopes was done in 2009 as part of a firing range project.  Cleared areas 

have minimal vegetation. 

 

10. Visual inspections currently being performed by plant personnel on a bi-monthly 

frequency provide an adequate method of assessing the general condition of the cooling 

lake dam. 

 

1.2.2 Ash Pond Dike 

I. The ash pond dikes  have a good grass cover on the exterior slope and there is no sign of 

significant dips, sags, slumps, sinks or other visual evidence of distress. 
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2. Sedimented ash only is present against the dike in the southern section of the ash pond 

area.  Some water is currently impounded against the northern portion of the ash pond 

dike, although no water is present around the outlet riser. 

 

3. The ash pond vertical riser spillway which serves as the discharge structure was 

originally designed for a storm with an expected frequency of once every ten years and a 

70 acre drainage basin. The 2002 dike raise re-evaluated the hydrology and provided for 

adequate storage and discharge combined to handle a 50-year, 24-hour storm of 7.5 

inches of rain with the normal pool at elevation 269.5 feet.  

 

4. The discharge pipe for the ash pond vertical riser is in good condition, but it receives no 

flow from the ash pond due to the water level in the pond being below the top of the riser 

pipe.  

 

5. Storm water surface drainage was re-routed as part of the 2002 dike raise such that some 

storm water now enters the ash pond discharge pipe.  The ground at the outlet end of the 

discharge pipe has experienced some erosion, possibly related to the storm water flows. 

 

6. Visual inspections are currently being performed by plant personnel bi-monthly in 

accordance with  Progress Energy procedures. Progress Energy lab personnel also have a 

weekly opportunity to observe the dike during ash discharge pipe inspections.  

 

8. Monitoring of piezometers installed in the ash pond dike (done semi-annually) has not 

recorded presence of water due to the lack of significant depth of impounded water 

against the dike.  

 

1.3 Recommendations 
 
 
1.3.1   Cooling Lake Dam/Cooling Water Discharge Canal 
 

1. Control/removal of vegetation in the rip-rap along the toe drain and on the crest and 

slopes of the dam should continue. 
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2. Areas of slight depressions in the slope adjacent to the west spillway training wall that 

have previously been filled with gravel should be visually monitored by plant personnel 

to see if further depressions occur.  

 

3. The outlet of the artesian flow relief drain should be cleaned of the iron-cemented 

material accumulating in the pipe at least every other year. 

 

4. Spillway gates are lifted approximately one inch monthly using both the electric drive 

and propane system in accordance with plant procedures. Maintenance of the system 

should be performed at any time the electric drive or propane system fail to adequately 

lift the gates. 

 

5.   Progress Energy should complete the Tainter gate repairs as planned in 2011 and 2012. 

 

6. The gaps/offsets between the spillway retaining walls and the downstream spillway 

training walls should be visually checked by plant personnel at least quarterly to see that 

no changes are occurring.  Apparent changes should be reported, and reactivation or re-

installation of the crack monitors and readings should be done. 

 

7. The cleared slope areas of the discharge canal adjacent to the firing range should be 

vegetated with ground cover to reduce potential erosion. 

 

8. The area surrounding the yard inlet that is producing sediment flow through the pipe 

culvert near the firing range should be stabilized to minimize further sedimentation of the 

discharge canal. 

 

1.3.2 Ash Pond Dike 

1. The bi-monthly annual inspection frequency should be increased to monthly if water 

levels in the north pond area continue to rise and remain against the dike. These 

inspections should look for any cracks, slumps or new seepage. Any unusual findings 
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should be reported immediately to a designated engineer for evaluation. 

 

2. The semi-annual frequency of reading the piezometers in the dike should continue. If 

water is detected and the pond water levels are rising, the reading frequency should be 

increased to monthly, and Progress Energy engineers should be furnished the readings for 

review.   

 

3. The junction of the north dike exterior slope and the rip rap toe drain should be checked 

for presence of local erosion loss of ground into the rip rap during the regular inspections.  

Local depressions should be filled with gravel.  Similarly, the interior edge of the north 

dike crest should be observed for local loss of ground into the interior slope rip rap and 

local depressions filled with gravel if found. 

 

4. Spraying to control minor vegetation growth in the rip rap on the interior slope of the 

north dike is recommended. 

 

5. The storm drainage pipe along the toe of the north dike should be checked using video 

methods to see if water is infiltrating into the pipe joints.  Similarly, a video camera 

should be used to check the pipes leading from the catch basin at the toe of the slope over 

the discharge pipe back toward the ash pond vertical riser to see if there are leaks.   

 

6.   The erosion at the outlet end of the pond discharge pipe should be monitored for change 

in area of impact.  If the erosion is expanding, filling the area with rip rap on top of 

geotextile should be considered. 

 

7.          The existing erosion ditches along the toe of the north dike and the drainage ditch parallel 

to the toe of the south dike should be checked during the regular inspections for signs of 

increased activity.  Placement of additional rock check dams may be necessary if erosion 

is increasing. 

8. The rock filter berm around the drop inlet where the storm water runoff enters the 

discharge pipe should be cleaned as needed to remove accumulated dead vegetation and 
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mulch to allow water to flow through into the drop inlet. 
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2.0 PROJECT INFORMATION 
 
 
Information in this section is summarized from prior inspection reports by William L. Wells2, 

Charles T. Main, Inc.3 and LAW Engineering, Inc.4. Due to the format adopted for this report, 

only summary historical information about design and construction is provided. The referenced 

reports contain more detailed information.   

 

2.1 Location 

 

The H.B. Robinson Steam Electric Plant is located at 34° - 24’ north latitude and 80° - 9’ west 

longitude on Black Creek in Darlington County, South Carolina, adjacent to State Highways 1623 

and 131, about five miles northwest of Hartsville, South Carolina (Exhibit No. 1). The plant is 

owned and operated by Progress Energy. A fossil fuel unit (Unit 1) and a nuclear unit (Unit 2) are 

both present on the site. 

 

 
2.2 General Description 
 
 
2.2.1   Cooling Lake Dam 
The cooling lake dam was completed in 1959. The dam is an earthfill structure about 4,000 feet 

long with a maximum structural height of about 55 feet. A concrete overflow spillway with two 

Tainter gates is provided about 400 feet west of the old stream bed of Black Creek. The lake 

impounded by the dam is about 7.3 miles long in the north-south direction and has an average 

width of about 2,500 feet. At the normal water surface elevation of 220 feet msl, the surface area 

of the lake is 2,242 acres. 

 
2.2.2 Ash Pond Dike 
Approximately one mile northwest of the plant, there is an ash pond dike approximately 1,800 

feet long with a maximum structural height of approximately 31 feet. A drop inlet/vertical riser  

structure is provided as a spillway for the ash pond. As modified in 1982, the pond had a surface 

area of 55 acres at crest level and a storage capacity of approximately 410 acre feet of ash. In 
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1992, ash was removed from the eastern end of the pond and stacked in the western end, reducing 

the active portion of the ash pond to approximately 35 acres. In 2002, the dike for the pond was 

raised to increase the storage area at maximum pond level to about 55 acres.  

 

2.2.3 Cooling Water Discharge Canal 

A cooling water discharge canal conveys condenser cooling water from both units to a point 

approximately 4.2 miles up the lake where the water is returned to the lake for cooling. The canal 

is separated from the cooling lake by a combination of natural ground and low height earth dikes. 

At the confluence with the cooling lake, a concrete weir structure retains a minimum water level 

in the canal to provide emergency cooling water for the nuclear power plant (Unit No. 2). 

 

2.3 Size Classification 

 

The size classification is determined by the height of the dam or the maximum storage capacity, 

whichever gives the larger size category. The cooling lake dam is 55 feet high and has a 

maximum storage potential of 55,500 acre-feet at the crest of the dam. A large size dam is greater 

than 100 feet in height or has more than 50,000 acre-feet of maximum storage capacity in 

accordance with the USACOE guidelines’. The H.B. Robinson Dam is therefore classified as a 

large size based on maximum storage capacity. 

 

The ash pond dike is 31 feet high and presently has a maximum storage potential estimated as 

630 acre-feet at the crest of the dam.  A small size dam is less than 40 feet in height or less than 

1,000 acre-feet in maximum storage capacity in accordance with the USACOE guidelines1. The 

ash pond dike is therefore classified as small size based on both height and maximum storage 

capacity. 

 

2.4 Hazard Potential Classification 
 
The cooling lake dam is classified as a “High Hazard Potential Dam” in accordance with the 

system adopted by the USACOE guidelines. High Hazard Potential refers to the potential for 

major property damage or loss of life in the event of a dam failure for any reason and does not 

infer that the dam is unsafe. The H.B. Robinson downstream channel is a meandering, heavily 
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forested natural channel. There are numerous occupied houses adjacent to the channel including 

two less than 1,000 feet downstream of the dam which could be damaged by failure of the dam 

with resultant risk of loss of life. State Highway 1623 would likely be closed suddenly. Sudden 

failure of the H.B. Robinson Dam could result in cascade failure of the Prestwood Lake Dam five 

miles downstream at Hartsville, South Carolina. 

 

The ash pond dike is classified as a “Low Hazard Potential” dam in accordance with the 

USACOE guidelines. There are no inhabited or uninhabited dwellings downstream from the dam. 

The discharge from the ash pond spillway crosses under a rail spur used to deliver coal for Unit 

No. 1 and then enters a cove which is part of the plant cooling water canal. Failure of the ash 

pond dike could temporarily close the rail spur and ash released from the pond could partially 

block the cooling water canal. Blocking the cooling water canal could lead to backwater flooding 

along the canal but would not restrict the intake of cooling water from the lake. 

 
2.5 Historical Summary 
 
The cooling lake dam was designed by, and constructed under the supervision of, Ebasco 

Services, Incorporated of New York. Construction extended from May 1958 to June 1959. The 

only maintenance of the dam proper required in the past has been filling of rain washes in the 

downstream slope which occurred prior to the development of a grass protective growth. 

Maintenance of the spillway structure has been confined to painting the steel parts. Repairs, as 

necessary, have been made from time to time to the gate hoisting equipment, machinery, and 

control system. The Tainter gate seals were repaired in 1980. In 1963, the area downstream of the 

dam extending east of Black Creek for a distance of about 1,500 feet was reshaped for erosion 

control and to allow adequate drainage of runoff from the area. 

 

Since the 2005 inspection, Progress Energy has conducted a full structural inspection of the 

Tainter gates and conducted some structural repairs deemed critically necessary.  Further repair 

work is scheduled to occur in 2011 and 2012.  Section 4.5.2 discusses this inspection activity. 

 

Fly ash from Unit No. 1 is pumped through a pipeline to the ash pond. In June-December 1982, 

the original ash pond dike was raised 7 feet to provide 10 years additional storage of ash. The 
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raising of the dam was designed and constructed by CP&L (now known as Progress Energy). In 

1992, sedimented ash was excavated from the pond and stacked in the western portion of the ash 

pond. The discharge pipe from the drop inlet structure was refurbished and the outlet reworked to 

provide an unobstructed discharge.  

 

In February, 2002, Progress Energy personnel noticed two depressions and surface voids in the 

area below the toe of the north dike.  Examination and inspection by MACTEC and Progress 

Energy personnel found evidence that a separated joint in the stormwater pipe was the cause of 

the depressions.  A small leak in the vertical riser in the ash pond was also found.  Progress 

Energy contracted to have the area around the ash outlet pipe grouted as a preventive measure, 

sealed the leak in the riser, and included rerouting of the stormwater line in the dike raise work 

that was done later in 2002. 

 

In order to increase pond storage capacity, MACTEC designed a 6-foot vertical raise of the pond 

dikes in 2002 and included rerouting of the stormwater line as mentioned above.  The design of 

the raise is discussed further in section 3.3.3.   

 
2.6 Geology and Seismicity 
 
2.6.1   Geology 

The site lies in the coastal plain of South Carolina, approximately 15 miles southeast of the Fall 

Zone. In the general vicinity of the site, surficial deposits S to 30 feet thick, consisting of sand 

and clay, overlie Upper Cretaceous sediments of the Middendorf Formation. The Upper 

Cretaceous sediments are approximately 460 feet thick and rest unconforrnably upon the 

crystalline basement of Pre-Cambrian and Paleozoic Age. 

 

The surficial materials at the site are sands and clays derived from the Middendorf It is difficult in 

most parts of the area to distinguish the surficial material from the weathered Middendorf. The 

Middendorf consists of light colored feldspathic and slightly micaceous quartz sand and red, 

purple, gray, and brown silty sand and clay. Some layers have been cemented into semi-

consolidated sandstone. The sand and clay beds are lenticular and grade laterally into one another 

and pinch out within comparatively short distances. 
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The Middendorf is a permeable formation and, in several areas of the Coastal Plain, yields up to 

2,000 gpm from individual wells. Ground water occurs under both water table and artesian 

conditions. 

 

From a geological standpoint, the Middendorf is considered to be an unconsolidated sediment. 

However, from an engineering point of view, the materials are firm and compact, ranging in 

texture from a hard, compact soil to a soft rock. 

 
2.6.2 Seismicity 
 
 
The seismicity of the site was thoroughly investigated in connection with the licensing of the 

1970 nuclear unit. The conclusions of these studies indicated that the amplitude of ground motion 

at the site from credible design earthquakes would not cause damage to any reasonably well built 

structure. In addition, the site is located in Zone 2 according to Corps of Engineers8. Zone 2 is 

characterized as a zone of light earthquake activity which would result in only minor damage. 

The suggested maximum horizontal acceleration for an earthquake in Zone 2 is 0. 10 g. Active 

faults are unknown in the area. 

 
The seismic design criteria adopted for Unit 2, the nuclear installation, are as follows: 
 
 

Design Earthquake - Maximum horizontal ground acceleration of 0.1 g with a vertical 

component of 2/3 of 0.1 g. 

 

Hypothetical Earthquake - Maximum horizontal ground acceleration of 0.2 g with a 

vertical component of 2/3 of 0.2 g. 

 

A review of the potential for liquefaction at the Robinson Nuclear Plant, including the cooling 

lake dam, was conducted by CP&L in 1995-96 in response to the Nuclear Regulatory 

Commissions’ Seismic IPEEE program. CP&L’s review concluded that liquefaction was not of 

concern for the dam, and the NRC concurred in the assessment. 
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3.0 DESIGN AND CONSTRUCTION 

 

Design and construction information are summarized briefly in this section. More details can be 

obtained from the 1980 inspection report by Mr. William L. Wells2 and from the 1990 inspection 

report prepared by Law Engineering, Inc4.  

 
3.1 Cooling Lake Dam 
 
3. 1 .1 Specific Site Conditions 
 

A site exploration by Eustis Engineering Company of New Orleans found interlayered lenticular 

and erratic layers of sand and clay. A relatively thick and extensive layer of clay was found near 

elevation 175. The spillway structure is founded on this layer and the dam is tied to this layer for 

underseepage control. A stratum of very stiff to hard silty or sandy clay found in the plant area 

between approximately elevations 170 and 150 feet, hereinafter called the lower clay stratum, 

was also found in the dam area overlain by silty clay and loose fine to coarse sand. Borings that 

penetrated the lower clay stratum encountered large artesian flows with the piezometric head 

rising to elevation 213. 

 
3. 1 .2 Design Provisions 
 

A longitudinal profile along the axis of the cooling lake dam and cross sections are contained on 

Exhibit No. 2 (Ebasco Drawing No. G-158002).  Section AA-AA is a typical section of the dam 

taken in the central portion of the valley.     

 

The crest elevation is 230 feet, and the crest width is 15 feet.  The design normal water elevation 

is 220 feet.  Side slopes are 3 (horizontal) to 1 (vertical) upstream and 2.5:1 on the downstream 

side. A 15-foot wide berm was added to the downstream face where the ground surface was at or 

below elevation 200 feet. 
 

The downstream face of the berm is protected against wave wash during flood periods and 

against backwater currents by rip-rap underlain by a crushed stone filter layer placed below 

elevation 195 feet. A crushed stone toe drain was provided at the toe of the berm. 
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The upstream slope face of the dam is covered with rip rap between  the crest and elevation 205 

feet. From elevation 205 feet down the slope to natural ground, a 2-inch sand-asphalt blanket was 

placed for wave wash protection during reservoir filling. 

 

The dam is constructed of sandy soils with a central vertical core of compacted impervious 

material (clay) that extends from elevation 225 feet to the base of the dam where it connects with 

a cutoff trench which, in the western portion of the dam, extended to the lower clay stratum at 

elevation 170 feet.  A blanket of clean sand 10 feet thick was placed at the base of the dam 

downstream of the vertical clay core. 

 

The eastern part of the dam, east of about Station 29, was of similar construction, except that the 

cutoff trench was not carried to the lower clay stratum at elevation 170 feet but was excavated to 

the surface of an upper irregular silty clay stratum found in this area. In order to reduce the 

quantity of underseepage which might pass through the sand strata found between the two clay 

strata, a zone of impervious material was created to tie the two clay strata together. This was 

accomplished by means of a trench and clay backfill which extended upstream for a distance of 

about 700 feet. 

 

As mentioned previously, the west abutment of the dam consists of sandy soils overlying the 

lower clay stratum. The abutment was blanketed with a 5-foot thickness of clay between the end 

of the dam and the plant intake structure, a distance of about 600 feet. Details are shown on 

Sections EA-EA, DA-DA, and FA-FA of Exhibit No. 2. 

 

3.1.3  Stability Analysis 

 

A stability analysis of the cooling lake dam was performed by Charles T. Main in 1985³ using a 

circular arc and the method of slices. The indicated factors of safety were found to be 2.10 for the 

upstream slope and 1.75 for the downstream slope, under normal conditions. The earth dam was 

analyzed using the circular arc method of slices and a pseudo-static analysis under the assumed 

hypothetical earthquake (maximum horizontal ground acceleration of 0.2g), with two-thirds of 
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the horizontal acceleration in the vertical direction. The ratio of the sum of all the resisting forces 

divided by the sum of all the forces tending to cause displacement was 1.08. The dam was also 

analyzed by the Newmark method. This indicated that no appreciable displacement or yielding of 

the embankment would be expected when it is subjected to the hypothetical earthquake. 

 
3.1.4 Construction 
Construction of the dam was started in May, 1958, and it was completed June 22, 1959. Water 

impoundment was started in March, 1959, and the lake reached elevation 220 feet in February,  

1960. Clayey soil for construction of the compacted clay core was obtained from a ridge about 

2,500 feet east of the east end of the dam. 

 

Much difficulty was experienced during construction of the cutoff wall to the underlying clay 

strata at several points. In many areas, large flows of water were encountered and the side slopes 

of the excavation were not stable. The core trench excavation between Stations 13+00 and 14+00, 

near the west abutment, contained a mixture of sand, clay, and water with a consistency of a 

slurry. Gravel was placed in this slurry, then compacted until point-to-point contact existed. 

 

Sheet piling was then driven through this backfill a minimum of 1-1/2 feet into the lower clay 

stratum and extended 3 feet above the gravel backfill. Clay was then placed and hand tamped 

around the 3-foot extension. A tee pile was driven at Station 13+30 to be the start of the west 

abutment cutoff wall, Sheet piling was used for this wall in lieu of the clay cutoff zone shown on 

the drawings. 

 

At the east cutoff wall, the northern 360 linear feet of the cutoff wall was constructed as designed; 

however, because of water problems and caving trench walls, the next 320 feet were constructed 

using sheet piling. The last 195 feet were constructed as designed. This tied into the core of the 

dam at Station 29+30. 
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The quality of the earthwork was controlled by Ebasco through field inspections and tests by soils 

technicians. Testing consisted principally of gradation, in-place density, compaction, and 

permeability. The average degree of compaction obtained on all fills was greater than that 

required by the specifications, and any areas which did not meet the specification were rerolled 

and retested. 

 

3.2  Cooling Lake Spillway 

3.2.1    Description 

The spillway is located about 400 feet west of the former Black Creek channel. A discharge canal 

leading back eastward to the creek channel was provided downstream of the stilling basin. The 

spillway consists of an approach channel, an overflow section with two tainter gates, a sluice 

controlled by two 36-inch Howell-Bunger valves (which are installed at the downstream end of 

the center pier), and a stilling basin. A ten-foot wide two-span bridge constructed of steel girders 

with a concrete deck crosses the overflow structure. A general plan, and sections of the spillway 

structure are contained on Exhibit No. 3 (Ebasco Drawing No. G-158005). The structure is 

founded upon and is keyed into the lower stiff to hard clay stratum at elevation 163 feet. The 

outside faces of the two end piers were constructed on a vertical batter of 1:10. A cutoff wall, 2 

feet thick, extending 6 feet into the clay core of the dam was provided on the outside face of each 

end pier.  

 

The clay core was thickened to include the cutoff walls for a distance of 20 feet on each side of 

the spillway. 

 

In connection with the preparation of the FSAR for the nuclear unit, the spillway was analyzed by 

conventional methods, under hypothetical earthquake conditions, and a ratio of resisting forces to 

displacement forces of 1.38 was obtained. 

 

The spillway is provided with two Tainter gates, each of which is 25 feet wide and 35 feet high. 

The Tainter gates are operated by electric hoists with a standby propane motor. Provision is made 

on the hoists of both gates for connection of the propane motor drive so that they may be operated 

if a power failure occurs. Gate No. 1 (also referred to as Gate B or the west gate) can be operated 
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from the plant control room, but only up to an opening of four feet. To open the gate to a greater 

height or to operate Gate No. 2 (also referred to as Gate A or the east gate), the operator must go 

to the spillway bridge.  

 

Spillway rating curves are shown on Exhibit 3. The cooling lake spillway is capable of passing 

40,000 cfs with the lake at elevation 221.67. This spillway capacity is based on both tainter gates 

being raised 30 feet above the ogee crest. Raising the gates and allowing this magnitude of 

release would likely flood the residences immediately downstream. 

 

The operating license for the nuclear Unit 2 specifies a maximum lake level for the Cooling Lake 

of elevation 222.0 feet in order to maintain circulation in the cooling water canal. This 

requirement affects the flood storage capacity of the dam. The storage available between the 

normal pool elevation 220 feet and the regulatory maximum elevation of 222 feet is sufficient to 

store 1.5 hours of the design storm peak flow. 

 
3.2.2  Design Flood 
 
 
In October, 1959, a gauging station was established on Black Creek by the USGS at a point near 

McBee. Examination of the records from the gauging station yielded several well-defined flood 

hydrographs which were considered suitable for determination of a unit hydrograph. These 

hydrographs were used to calculate a peak flow which would result from the Probable Maximum 

Precipitation (PMP) for the area taken from charts prepared by the Hydrometeorological Section 

of the Weather Bureau. This calculation yielded a peak discharge into the lake of 39,000 cfs, 

 

3.2.3 Spillway Area Drainage 

 

In 1961, a point source of water was noted about 100 feet west of the west spillway wall and 20 

feet south of the toe of the dam. A water sample was taken and analyzed for comparison with the 

lake water. It was concluded that the flow was not lake water but was from the artesian layer in 

the foundation, posing no threat to the dam. In September 1961, a pit 4 feet deep was dug at the 

seep location and partially filled with crushed stone and rip-rap. A cap of sand-clay was provided. 
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A 105-foot long drain tile was laid from the pit to the bank of Black Creek at the spillway stilling 

basin training wall to allow for relief of the artesian condition. 

 

 
3.3 Ash Pond Dike 
 
3.3.1 Design Provisions 
The original ash pond dike was raised seven feet in 1982 using designs prepared by CP&L. In 

2002, the dike was raised another 6 feet to a crest elevation of 272 feet.  Exhibits 8 through 11 

show plans, sections and details of the 2002 design.  The present ash pond dike has a crest width 

of 15 feet, an upstream slope of 2(H):1(V) and a downstream slope of 2(H): 1(V). The raise was 

accomplished by adding compacted fill to the crest and downstream side of the existing structure. 

The separator dike was also raised. The separator dike is intended to lengthen the retention time 

by substantially increasing the distance from the ash pipe outfall to the skimmer/drop inlet 

spillway structure. The hydrology was updated to include stormwater contributions from the 

Darlington Plant.  A 50-year, 24-hour storm was used with 7.5 inches of rainfall.  To maintain at 

least 1 foot of freeboard at the peak inflow during the design storm, a distance of 2.5 feet was 

required between the crest of the dike and the top of the riser. 

 

3.3.2  Stability Analysis 

Stability analyses were conducted as part of the design for the 2002 dike raise.  The results 

indicated a downstream slope factor of safety of 1.59 for normal conditions. The free draining 

nature of the sandy fill material and foundation as well as a toe drain enhance the stability. 

Upstream slope stability is not considered critical since the pond is generally dry and filled with 

fly ash next to the dike. 

 
3.3.3 Construction 
The 2002 dike raise used fill materials from a borrow area located on the south edge of the pond.  

The soils were sandy and were compacted in lifts to a specified 95 percent of the standard Proctor 

maximum dry density (ASTM D 698) or greater. The construction was monitored by 

representatives of MACTEC. 

 

As part of the 2002 work, storm water collection facilities were improved, new piping placed 
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where damaged pipes were found in February, 2002, and the storm piping was connected to the 

ash pond discharge pipe.  Exhibits 8 and 10 show the plan and details. 

 
3.4 Cooling Water Discharge Canal 
 
Condenser discharge water from both Unit No. I and Unit No. 2, is discharged into a cooling 

water discharge canal which extends along the west reservoir shore to a point some 4.2 miles 

upstream where the water is returned to tile lake. A sheetpile and concrete weir maintains the 

water level in the canal at a minimum elevation of 208.5. However, the normal water level is 

elevation 220.0. The canal is generally an excavated section and is contained by a combination of 

natural ground and low height dike between the canal and the main reservoir. The canal has a 

bottom width of 20 feet, side slopes of 3(H): 1(V) and an average depth of flow of about 13 feet. 

Side slopes to the reservoir side vary from 3(H): 1(V) to 6(H): 1(V). The original canal ended at a 

sluice structure approximately 1 .2 miles upstream of the plant and served only Unit No. 1. In 

1970, the canal was extended to its current 4.2 miles length to serve both Unit Nos. 1 and 2. 

Water velocity in the canal is a maximum 1 .75 fps. 

 

In 2009, portions of the discharge canal side slopes were cleared of their vegetation as part of 

improvements to a firing range located on the west side of the canal.   
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4.0 FIELD INSPECTION OBSERVATIONS 

 
4.1 Method of Inspection 
 
The field inspection was conducted April 13-14, 2010 by Al Tice of MACTEC accompanied by 

Mr. Wellie Gilbert, the Plant Environmental Coordinator.  Mr. David Guinn accompanied us 

during portions of the inspection.  Mr. John Gainey, Chemistry Technician, assisted in discussing 

plant records and the maintenance schedule. 

 

The cooling lake dam, spillway, toe area, and ash pond dike were inspected on foot. The slopes 

along the cooling water discharge canal were observed from a slowly moving vehicle with areas 

of interest inspected on foot. At the time of the inspection, the cooling lake was at elevation 

220.83 feet. The following subsections present the findings and observations made during the 

inspection. 

 

Photographs were taken of existing conditions.  Appendix A contains photograph locations maps.  

Appendix B contains the photographs. 

 
4.2 Cooling Lake Dam 
 
The cooling lake dam crest, upstream slope and downstream slope are in good condition with no 

visible dips, sags, slumps, sinks or other evidence of distress (Photographs 1 through 5). The 

upstream slope above water level is covered with rip rap to within about 3 feet of the crest, The 

soil portion of the upstream slope and the downstream slope have a well established grass cover. 

A crushed stone gravel surface covers the crest and provides the erosion protection for the crest. 

Previous inspections have seen a few instances where it appeared the riprap on the upstream crest 

had subsided slightly near the crest or crept down slope. The current inspection did not see crest 

edge depressions, indicating the previous depressions were routinely filled by the maintenance 

personnel. Any marked increase in the occurrence or the size of the depressions should be 

brought to the attention of Progress Energy engineers. 

 

The downstream slope has had minor areas of sparse vegetation in the past located west of the 

spillway on the upper third of the slope.  Very few sparse grass areas were observed; the 
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downstream slope is well vegetated on both east and west sides of the spillway (Photographs 4 

and 5).  

 

The lower portion of the downstream slope, on which the rip rap flood protection layer is present, 

is in good condition. The rip rap west of the spillway has negligible vegetation growth 

(Photograph 6).  The area below the dam has been cleared of trees for security purposes.  From 

near the spillway west for about 300 feet, the natural ground is slightly depressed relative to the 

adjacent natural ground.  Wet conditions due to the poor surface drainage have been observed 

during some inspection visits.  The area was generally dry at the time of the present inspection.  

The sporadic wet conditions are not interpreted as seepage and appear to present no dam safety 

concerns. 

 

East of the spillway, the rip rap on the lower part of the dam is in good condition with some 

minor vegetation (Photograph 7). Progress Energy continues to cut and spray the vegetation in the 

rip rap to control growth.  Some standing water was noted in the natural ground just beyond the 

toe of the dam in an area of low topography and ruts from mowing equipment (Photograph 8).  

The area is evident by color change in vegetation (Photograph 9).  A walk along the toe of the 

dam did not find water emerging from the riprap. These areas have been observed during past 

inspections. 
 

A soil berm is in place perpendicular to the dam at the downstream toe about 500 feet west of the 

east end of the dam as a traffic barrier. The ground adjacent to the toe of the dam has had some 

standing water in the past; no standing water was present at the time of the current inspection.  

The past standing water appeared to be caused by back-up from natural drainages in the wooded 

area south of the dam. There does not appear to be a natural grading approach that would redirect 

the water. The standing water is not a significant concern for dam safety. 

 

The spillway structure for the dam is in good condition (Photograph 10). The concrete entry walls 

do not show cracking (Photographs 11 and 12).  Two areas of concrete scaling first noted in 1990 

on the eastern bridge beam seats of the west spillway bridge were repaired in 2003 in general 

accordance with plans prepared by Progress Energy and shown in Exhibit 12.  Photograph 13 
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shows the typical repair. 

 

The spillway training/retaining walls are in good visual condition (Photographs 14, 15 and 16).  

The offsets in the spillway side retaining walls noted in previous inspections appeared to show no 

change.  A crack movement gauge (now broken) was placed on the west wall offset in 1996 

(Photograph 17). A similar monitor was placed on the east wall at the request of the State of 

South Carolina Department of Health and Environmental Control after their routine inspection 

conducted in 1999. Movements monitored since 1996 (west wall) and since 2000 (east wall) were 

erratic, but less than 1 millimeter in any direction. There are no signs of wall distress and the 

movements seen are not unusual for walls of their design and height. After review of the 

monitoring records in 2004 by MACTEC, a recommendation was made to discontinue 

monitoring based on the lack of change.  The South Carolina Department of Health and 

Environmental Control agreed with the recommendation.   

 

Along the junction of the west spillway wall and the downstream slope, the slight depressions 

noted in 2005 have been filled and show no indications of additional settlement (Photograph 18).  

Some loss of ground was noted around the post of the chain link security fence on the east side of 

the spillway adjacent to the retaining wall (Photograph 19).  No indications of settlement adjacent 

to the retaining wall were seen (Photograph 20).  

 

Lake water flows over the top of the closed Tainter gates during normal operations. The Howell-

Bunger valves are used to control minor lake level changes and to provide low flow release. The 

water exits the spillway along a concrete lined channel. During the inspection, plant personnel 

were performing regular monthly operational checks8 .  The electric motor on the west gate was 

found to not operate; the backup propane-operated motor was used.  Plant personnel reported the 

inoperative motor on their report.  Both gates were operated by plant personnel, and normal water 

flow was observed.  Photographs 21 through 28 show the conditions of the above-water portions 

of the Tainter gate arms and hoist chains. 

 

No indications of unusual water circulation patterns suggestive of erosion at the end of the 

spillway channel were seen. An underwater inspection of the submerged portions of the spillway 
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and around the ends of the training walls was conducted October 4, 2005 by Eason Diving.  No 

formal report was prepared; however, Progress Energy personnel were  present during the 

inspection and the divers reported to them that no adverse conditions or discrepancies from the 

original design were seen. 

 

Water discharged from the spillway flows into a downstream channel lined with rip rap 

(Photograph 14). The banks of the channel appear stable and adequately maintained. The artesian 

water flow encountered during construction in 1961 was piped through the 6-inch diameter drain 

line at the spillway channel (Photograph 29). The drain line is flowing at a rate approximately the 

same as observed in previous inspections. Iron sediment deposits accumulate inside the pipe 

(Photograph 30). It appeared these deposits had been partly cleared since the last site visit in 

2009.  We recommend the pipe be cleaned of accumulated deposits when they block 

approximately 50% of the pipe opening. 

 

4.3 Cooling Lake Discharge Canal 

 

The circulating water withdrawn from the Cooling Lake exits through a concrete structure (Unit 

1) and an underwater pipe (Unit 2) into a canal that directs the water back to the Cooling Lake.  

No active discharge from either unit was occurring at the time of our inspection. The Unit 1 

concrete discharge structure did not show indications of distress (Photograph 31). An underwater 

inspection of the discharge structure was made in 1996 with no problems reported. 

 

A slow drive with stops at points of interest was made along the combined natural ground/fill area 

separating the cooling water return canal from the lake.  Because Unit 2 was offline, the water 

level in the canal was lower than had been seen during past inspections, allowing closer 

examination of portions of the slopes normally below water.  Local undercutting of the slopes just 

below the normal water line was seen in many areas (Photographs 32 and 33).  The undercutting 

appeared to extend about 12 inches into the slope.  At one location, it appeared there was an 

animal burrow below the normal water line as well (Photograph 34).  

 

The undercutting is not unusual.  There is a general growth of small bushes and trees on the cut 
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slopes; the root structures of the vegetation helps provide stability against slumping.  No 

slumping related to undercutting has been seen during previous inspections.  If dike slumping 

does begin to occur, placement of riprap against the underwater sections of the canal slopes could 

become necessary. Animal burrows could cause local loss of ground, but would not be likely to 

create a slope failure of significant extent.  Unlike a dam, no water is retained by the dike slopes 

outside of the canal side.  No actions are recommended related to the animal burrows. 

  

As part of a recent construction for the security firing range, vegetation was cut off the canal 

slopes.  The cutting left the slope relatively bare and unprotected against erosion (Photograph 35).   

There is a low-height soil berm at the edge of the top of the east slope of the canal that aids in 

reducing water from the road washing directly down the slope; however, we recommend the 

exposed soils be protected with a grass cover.   Near the northern end of the clearing for the firing 

range, there is a concrete culvert for yard drainage to enter the discharge canal. A moderate 

amount of sediment is in the canal (Photograph 36).  We recommend the yard drain entry be 

provided with a sediment filtering measure to reduce inflow of sediment into the canal. 

 

Local slides previously seen on the natural ground cut slopes on the west side of the canal 

appeared little changed from the 2005 and earlier observations. These slides appear to be 

occurring along clay lenses in the sandy soil. They are relatively minor and present minimal 

concerns of canal blockage or loss of cooling volume capacity.  Photographs 37 and 38 show 

typical conditions observed. 

 

A natural creek enters the discharge canal from the west about 2 miles from the canal start.  

Sediment has accumulated at the junction of the creek and the canal forming a small island 

(Photograph 39). The island does not appear to create a flow blockage because of the width of the 

canal at this point. 

 

The discharge canal has a strip of natural ground between the lake and the canal.  The lake side 

slope has riprap and natural vegetation (Photograph 40) that is in satisfactory condition. 

 

The weir at the end of the cooling water return canal was submerged, but no surface indications 
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of distress were seen, and the weir end structures were in apparently good condition (Photograph 

41). 

 

 
4.4 Ash Pond Dike 
 

The ash pond is divided by a separator dike into southern and  northern sections.  The southern 

section has mostly been filled with sedimented ash that has a firm, dry surface capable of 

supporting foot traffic and light truck traffic.  In the northern section, sedimented ash is present 

around the riser structure with impounded water present in the north end of the pond.  Since the 

2005 5-year inspection, Progress Energy has installed a sprinkler system across the sedimented 

ash for dust control.  The present ash discharge is at the south side of the separator dike.  

Discharged ash is directed alongside the separator dike to the west in a canal excavated in the ash.  

At the end of the separator dike, the ash slurry spreads out into the northern section.   

 

The crests of the northern and southern ash pond dike sections and the separator dike are in good 

visual condition with no significant visible dips or other evidence of distress (Photographs 42 

through 45).  A gravel road is present in the center of the dikes with sparse grass growth in the 

gravel and moderate grass growth where there is no gravel.   

 

Because of the sedimented ash, the interior slope of the south section has no impounded water 

against it.  The slope is has been cleared of small trees and briers; a grass cover remains and is in 

good condition (Photograph 44). The vegetation is effective for controlling erosion from surface 

runoff.  Progress Energy cuts small trees if they begin to appear.  Evidence of active animal 

burrows has been reported on the interior slope of the south dike in some previous inspection 

reports.  No burrows were seen during the present inspection. Progress Energy fills in animal 

burrows when they are observed.  

 

The sedimented ash has reduced the available freeboard for the south dike in an area near the ash 

discharge line (Photograph 46).  In this area, the freeboard appears to be as little as 12 inches 

below the top of the dike.  From the hydrologic studies made during the design of the dike raise in 

2002, this is the minimum freeboard needed under the design storm (50-year, 24-hour). Further 
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ash accumulation in this area appears unlikely because the ash discharge and flow direction is 

away from the area. 

 

The interior slope of the north section is in good condition (Photographs 42 and 47).  There is 

minor vegetative growth in the slope rip rap.  Spraying is recommended to keep the vegetation 

under control.   Sedimented ash has accumulated in the pond; the ash level is approximately 38 

inches below the top of the riser pipe, or approximately elevation 266.3 feet.  Some water is 

ponded in the north end of the pond and is against the dike.  Progress Energy reported that the 

water level in the pond had risen to within about six to eight inches of the top of the riser during 

some extended rain events, but had not overtopped the riser. 

 

The dike raise in 2002 created a low height dike on the north end of the pond that continues west 

from the main dike.  The crest, interior and exterior slopes of this dike are in good condition 

(Photograph 48). There has been a continuing minor erosion condition where a drain pipe from 

the Darlington oil-water separator penetrates the dike to discharge into the ash pond.  The erosion 

has been stabilized reasonably well with rip rap (Photograph 49).  The outflow from the 

Darlington pipe discharge has created an erosion channel in the ash adjacent to the dike that can 

be seen in photograph 48, but it does not pose a safety risk for the dike.   At the intersection of the 

west extension with the north dike, the riprap placed in 2005  is in reasonably good condition 

(Photograph 50).  Similar erosion at the intersection of the north dike and the separator dike that 

was also repaired with rip rap is in good condition. 

 

The exterior slope of the south dike is in good visual condition with a good grass cover 

(Photograph 51). No trees were noted. No indications of seepage, slumps or significant surface 

erosion were seen.  A surface drainage ditch was constructed roughly parallel to the toe of the 

south dike and about 25 to 50 feet away.  There has been erosion in the ditch resulting in 

deepening.  Rock check dams were constructed in 2003.  These are generally retarding the 

erosion and grass has taken root in the ditch and adjacent areas (Photograph 51).  Some erosion is 

still present near the lower end of the ditch (Photograph 52).  The ditch erosion is not impacting 

dam safety.  If further erosion deepening or bypassing of rock check dams occurs, additional rock 

placement may be necessary. 
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The exterior slope of the north dike is in good visual condition with a good grass cover 

(Photographs 53 and 54).  Small spots where soil above the toe rip rap had eroded into the rip rap 

have been noted during some past site visits.  These are routinely filled with gravel by Progress 

Energy.  A few similar spots were noted in the area north of the catch basin (Photograph 55) and 

will be filled.   A storm drain culvert passes under the north end of the north dike and outlets onto 

a rip rap apron.  The apron was in good condition; grass has grown up in the rip rap, but the grass 

does not affect its function (Photograph 54).  There was some ditching erosion adjacent to the 

downstream toe prior to a good vegetative cover being established.  This ditching now has 

vegetation, and some rock check dams have been constructed (Photograph 56).  The erosion 

appears inactive. 

 

Surface water drains into a drop inlet located above the stormwater and pond discharge piping.  A 

rock filter berm surrounds the inlet.  Vegetation tends to accumulate around the filter berm, 

although it was generally clear at the time of the inspection (Photograph 57).  Accumulated 

vegetation and mulch should be removed as needed so the filter berm allows water access to the 

inlet. 

 

Standing water was observed in a low area adjacent to the rail line, approximately 100 feet from 

the toe of the dike (Photograph 58). This area collects rainfall runoff from the drainage ditch 

beside the rail line, and the presence of the standing water is not considered related to seepage 

from the ash pond. 

 

The ash pond discharge line is supported on a timber trestle and appears in good condition 

(Photograph 59). The discharge structure for the pond is in the north section and consists of a 

vertical riser connected to a culvert under the dike and the adjacent railroad embankment.  The 

riser has not had water pass through it yet. The vertical riser is in good condition (Photograph 60). 

 

The outlet pipe appears to be in good condition at the exit point (Photograph 61).  A slight flow 

was emerging from the pipe even though there had been no rain the past seven days.  From 

looking in the drain inlets along the north dike toe, it appeared the flow was possibly from 
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infiltration of groundwater into the stormwater drainage portion of the pipe that is parallel to the 

dike toe.  We recommend that further checks of the pipe be made to confirm the source is not 

from leakage around the ash pond drain pipe.  At the outlet end of the pipe, there has been erosion 

below the outlet creating near-vertical slopes and slight undermining of the concrete placed some 

time ago as an energy dissipation pad.  The erosion is caused by stormwater flows that share the 

outlet pipe.  Continued erosion has a risk of causing slope retrogression and undermining of the 

pipe outlet end.  While the area has changed little since the 2005 inspection, we recommend that 

rip rap and goetextile be placed in the eroded area. 

 

Protective dikes were built around transmission towers on the north and south sides of the pond 

when the dikes were raised to keep pond water from impacting the tower legs.  These dikes are in 

good condition. 

 

 
4.5 Maintenance/lnspection Activities 
 
4.5.1 Cooling Lake 
Progress Energy personnel conduct bi-monthly visual inspections of the Cooling Lake dam. 

Review of these reports did not indicate safety concerns. Monthly, the Howell-Bunger values are 

opened fully and the Tainter gates are raised approximately one inch in accordance with Progress 

Energy Operating Procedure OPS-RFPC-000149.  As noted earlier, one of the regular inspections 

was being conducted at the time of our site visit. 

 

Routine maintenance of the dam consists of mowing grass and repairing local depressions in the 

rip rap if seen. Vegetation in the rip rap areas is regularly sprayed. The condition of the dam 

reflects good maintenance. 

 

The State of South Carolina typically conducts annual or biennial inspections; copies of field visit 

reports were found in the plant files.  The last visit by the State of South Carolina was on 

December 15, 2008.  The inspection report (Exhibit 13) noted no deficiencies and that the gates 

were tested under normal and emergency power.   
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4.5.2 Spillway Gate Inspection 

In late 2007 and early 2008, Progress Energy conducted a visual inspection and functional testing 

of the Tainter gates.  Stop logs were placed in the slots designed for that purpose to allow the 

inspection to be performed in the dry.  The inspection was performed by Winston Stewart of 

Progress Energy assisted by Tommy Bragwell and Jimmy Dale Smith, TVA Quality Control 

Inspectors.  The inspection reports were supplied to MACTEC subsequent to our field visit for 

review.  Some structural conditions requiring immediate repairs were identified; those repairs 

were conducted during the inspection.  Other conditions were noted as needing future repairs.  

Exhibit 14 is a copy of the report summary sheets.  Progress Energy has scheduled work on these 

items for 2011 (Gate 2) and 2012 (Gate 1). 

 

The functional testing experienced some difficulties with limit switches on electric motors and 

sticking due to dry seals.  The gates were able to be opened to their full travel and closed.  Other 

than those equipment issues, no abnormal noise or movements attributable to the trunnion pins or 

side rollers were reported. 

 
4.5.3 Ash Pond Dike 
 In 2009, Progress Energy issued a new procedure for conducting the dam inspections (EVC-

RFPC-00027 10).  A copy of the procedure is included as Exhibit 15.  The procedure calls for  the 

Robinson Fossil Plant laboratory staff to conduct visual inspections of both dams on a bi-monthly 

basis. Piezometer readings at the ash pond dam are to be taken semi-annually.  In addition to the 

annual inspections, Progress Energy chemistry lab personnel also perform weekly inspections of 

the ash discharge pipe. During these inspections, the dike is generally observed. The weekly 

discharge pipe inspections provide an opportunity to observe significant changes in dike 

condition that can be further checked if needed. Review of the inspection records in plant files did 

not indicate any safety concerns. The inspection frequency is appropriate for the present 

conditions; however, if water impoundment against the north dike shows a continuing increase, 

the inspection frequency should be changed to monthly for the first year of impoundment.  

 

Four water-level monitoring casings were installed in the dike (two on the south dike and two on 

the north dike) as part of the 2002 dike raise (see Exhibit 10).  Semi-annual water level readings 

made since 2006 have never found water present.   
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Lake Robinson Spillway Tainter Gate Inspection - Dated 12-19-07
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Lake Robinson Spillway Tainter Gate Inspection - Dated 6-16-08
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APPENDIX A 
 

PHOTOGRAPH LOCATION PLANS 
 

P-1 MAIN DAM 
P-2  COOLING LAKE DISCHARGE CANAL 

P-3  ASH POND 
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Photographs – Ash Pond 
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Photographs by J.A. Tice      
April 13, 2010 
    

 
Photograph 42:  Crest and upstream slope of North Pond dike.   

 
 

 
Photograph 43:  Crest and exterior of northern extension dike at North Pond.   
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Photographs by J.A. Tice      
April 13, 2010 
    

 
Photograph 44: Crest and interior slope of South Pond dike. 

 
 

Photograph 45: Crest and south side of separating dike between North and South Ponds. 
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Photographs by J.A. Tice      
April 13, 2010 
    

 
Photograph 46:   Limited freeboard of South Pond dike near ash line discharge. 

 
 

 
Photograph 47:  Interior slope of North Pond dike. Note minor vegetation. 
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Photographs by J.A. Tice      
April 13, 2010 
    

 
Photograph 48:  Interior slope of northern extension dike at North Pond. 

 

 
Photograph 49:  Rip rap at Darlington County Plant water discharge pipe.  
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Photographs by J.A. Tice      
April 13, 2010 
    

 
Photograph 50: Rip rap in good condition at junction of North Pond dike and northern 

extension dike. 
 

 
Photograph 51:  Exterior of South Pond dike.  Note good vegetative cover of slope and 

drainage ditch adjacent to dike toe. 
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Photographs by J.A. Tice      
April 13, 2010 
    

 

 
Photograph 52:  Old erosion in drainage ditch area adjacent to South Pond dike toe.   

 

 
Photograph 53:   Exterior slope and rock toe of North Pond dike. 
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Photographs by J.A. Tice      
April 13, 2010 
    

 
Photograph 54: Rock toe and rip rap blanket at culvert outlet near north end of North 

Pond dike.  Note lack of erosion. 
 

 
Photograph 55:  Local spot in North Pond dike rock toe – soil slope where slight loss of 

material.  Typical of conditions addressed as necessary by Plant. 
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Photographs by J.A. Tice      
April 13, 2010 
    

 

 
Photograph 56: Rock toe and rock check dams at toe of North Pond dike. 

 

 
Photograph 57:  Rock filter around catch basin over pipe outlet of discharge riser. 
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Photographs by J.A. Tice      
April 13, 2010 
    

 
Photograph 58:   Standing water adjacent to railroad in topographic low area.  A normal 

condition not related to seepage. 
 

 
Photograph 59:  Ash discharge line. 
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Photographs by J.A. Tice      
April 13, 2010 
    

 
Photograph 60:   Vertical riser and skimmer for ash pond discharge.  Ash level is 

approximately 38 inches below top of riser. 
 

 
Photograph 61:  Outlet end of discharge facility.  Stormwater from Darlington Plant also 

discharges from this pipe.     
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Doc 04:  Progress Energy H. B. Robinson Bi-Monthly Inspection Reports 
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Doc 05:  Law Engineering Design Report – Modifications to Ash Pond Dam 

  





 

 
              3301 Atlantic Avenue, Raleigh, NC  27604 

 

 
1.0 PROJECT DESCRIPTION 

 
1.1  Location:  The Robinson Ash Pond Dam is located at approximately north latitude 

34° 24’; west longitude 80° 9’, about 8 miles northwest of the town of Hartsville, 
South Carolina.  The dam is owned by CP&L, 3512 Lakeside Drive, Hartsville, 
South Carolina.  A map showing the location of the dam, the county name, the state 
roads, the access to the site and the outline of the reservoir is included on the plan 
cover sheet.  

 
1.2 Dam:  The existing Ash Pond Dam is an earth structure with a vertical concrete riser 

and pipe spillway.  The dam has a crest elevation of 267.1 feet (msl) and the top of 
the riser is at elevation 263.87 feet. The pond is separated into a northern half and a 
southern half by a separator dike.  The riser structure is in the northern half of the 
pond. Under the present operation, ash tends to settle out in the southern half, and 
little ash or water is impounded in the northern half.  The portion of the dike south of 
the separator dike has mostly sedimented ash against it with little water.  

 
The existing dam is used to create a storage area for ash transported in slurry form 
from Robinson Unit No. 1.  Sedimented ash presently occupies much of the storage 
capacity. 
 
No construction easements are necessary as CP&L has the right of eminent domain   

 
1.3 Downstream Conditions:  The dam lies about 800 feet west of Lake Robinson.  The 

area between the dam and the lake is wooded, uninhabited and mainly owned by 
CP&L.  A spur line of the CSX Railroad leading to the Robinson Plant crosses the 
area between the dam and Lake Robinson.  CSX owns the land under the spur, a strip 
about 100 to 150 feet wide. The proposed modifications will not encroach on the 
CSX property.  Failure of the dam could cause damage to the railroad, but no loss of 
life.  A low hazard classification is appropriate for the dam.  

 
 

1.4 Proposed Modifications: To provide for increased ash storage capacity, CP&L 
proposes to raise the crest of the existing dam by approximately 5 feet, to elevation 
272 feet (msl). The maximum height for the modified dam will be 32 feet, and the 
storage volume will be 630 acre feet for the 55.2-acre impoundment area. The 
modified dam will continue to serve as an ash impoundment.  Based on the planned 
height and storage capacity, the modified dam will be a small dam under the South 
Carolina definitions. 

 
The work will include placing earth fill on the crest and downstream side of the 
existing dam, extending the existing riser structure and providing a grassed drainage 
swale on the north side of the pond to route stormwater flows from the adjacent 
Darlington  Plant past the Ash Pond.  As part of the project, but not part of the dam, 
the existing separator dike between the north and south sections of the pond will be 
raised and shortened.  Small saddle dikes will be constructed around the edges of the 
pond to protect existing transmission tower foundations from the higher water level.  
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The existing ash discharge lines will be relocated to the surface of the new dike 
slope. 
 
Work is planned separately by CP&L to modify the discharge of the adjacent 
Darlington Plant’s oil-water separator so the increased pond level does not prevent 
proper operation of the oil-water separator system.  That work is not part of this 
application, and does not affect the dam. 
 
Design plan drawings with technical specification notes accompany this report.  

 
2.0  DESIGN CRITERIA 
 

2.1 Watershed:  Based on USGS quadrangle maps, the contributing watershed area is 
398 acres.  The watershed outside the existing ash pond is comprised of mainly 
wooded area with sandy soils of high infiltration capacity.  Approximately 25.6 acres 
of the watershed is occupied by CP&L’s Darlington Plant.  Storm water from the 
plant areas where oil spills or leaks are not likely to occur is collected through inlets 
and piping and routed around the ash pond.  Therefore, the watershed contributing to 
runoff into the pond is 375 acres. 

 
Information provided by CP&L shows inflows into the ash pond in addition to 
rainfall runoff are 1.58 million gallons per day from the ash disposal and 70,000 
gallons per day from the Darlington plant.  For purposes of analysis, these flows were 
added to the rainfall runoff as a base flow of 2.54 cubic feet per second (cfs). 
 

2.2 Geology:  The site is in the Coastal Plain. Hydrogeologic studies conducted in 
conjunction with the Robinson Unit 2 licensing indicate about 30 feet of recent 
alluvial sands and gravels underlie the ash pond area.  These surficial deposits  
overlie Upper Cretaceous sediments of the Middendorf Formation. The Middendorf  
Formation consists of interlayered sands and clays with some slightly cemented 
layers possible. Information from the Unit 2 FSAR describing the ash pond area 
hydrogeology is included in Appendix A. 

 
2.3 Seismicity:  Studies conducted for the nearby Robinson Nuclear Power Plant 

concluded that a design earthquake horizontal acceleration of 0.1 g was appropriate 
for the area.  Active faults are unknown in the area.   

 
2.4 Construction Materials:   
 

2.4.1 Soils: Sandy soils from nearby borrow pits are expected to be used for 
the extension.  Samples were obtained and tested for classification, 
Proctor compaction, permeability and shear strength.  Test results are 
included in Appendix A.  The soil has a friction angle of 39° (total stress) 
and 33° (effective stress).  The permeability of a sample compacted to 96 
percent of the maximum dry density was 6x10-4 cm/sec. 

 
Ash from the dry stack area or the sedimented areas within the existing 
pond is planned for use in parts of the expansion of the separator dike 
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and the saddle dikes.  The properties of compacted fly ash, based on 
testing of ash at other plants, are assumed as a friction angle of at least 
32° and a permeability of less than 10-4 cm/sec. 
 

2.4.2 Riser:  A precast concrete section is planned for extending the existing 
concrete riser. 

 
2.4.3 Miscellaneous:  Rip rap, geotextile, and geogrid materials will be used 

for slope protection, stabilization and drainage swale lining.  
Requirements for these are shown on the drawings. 

 
3.0 FOUNDATION INVESTIGATION 
 

3.1 Exploration:  Four soil borings were made in the existing dike to confirm soil 
conditions.  The boring locations are shown on a plan included in Appendix A.  
Standard penetration tests were conducted at routine intervals in the borings.  Boring 
records showing the soil descriptions and test data are included in Appendix A. 

 
3.2 Subsurface Conditions:  Profiles and cross sections showing the general subsurface 

conditions are included in Appendix A.  The existing dam consists of dense, fine to 
medium sand interlayered with clayey silt and silty fine sand.  The upper three to 
four feet of soil on the slope face is looser.  The natural ground below the dike is also 
firm to dense sand.  Laboratory grain size distribution tests on selected samples are 
included in Appendix A. 
 
Water-level observation casings were set in the borings to allow checks for the 
phreatic surface.  At the time of the exploration, no water was impounded against the 
dam.  No water was encountered in any of the casings.  A check made in August, 
2001 also found the casings to be dry.  The sandy soils below the pond and dam are 
very permeable.  These permeable foundation soils allow downward infiltration; thus 
creating a low phreatic surface.  Visual inspections of the dams in 1995 and 2000 did 
not see any seepage emerging from the slope or toe of the dam. 
 

4.0 DESIGN ANALYSIS 
 

4.1 Stability:  The stability of the proposed modifications was evaluated using circular 
arc failure surfaces and a random search pattern.  The modified Bishop method of 
analysis was used in the program STABL-5.  Soil properties from the laboratory tests 
were used.  Initial analyses showed that an internal drainage system would be 
necessary to keep the phreatic surface lowered.  For the sandy soils expected as fill in 
the exterior slope, a high phreatic line and the 2(H) : 1(V) slope do not have 
satisfactory factors of safety. 
 
The original dam section included a gravel toe drain.  When the dike was raised inn 
1982, the piping was placed to route any flow from the toe drain into the discharge 
piping.  The gravel toe drain will provide some internal drainage, but for the new 
section, a separate drain blanket is proposed as described in Section 4.3.1.  For the 
internal drainage layer, analyses show a minimum factor of safety of 1.59 for the 
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static condition and 1.26 for the earthquake condition.  These are considered 
acceptable.  Calculations for the stability analyses are included in Appendix B. 
 
Because the fill soils are sandy and have no cohesion, local, shallow sliding of the 
surface of the exterior slope is indicated by the computer analysis.  The existing 
slope which has a fair grass cover, has not shown indications of such sliding.  
However, to provide resistance to sliding in case new vegetation is slow to become 
established, the exterior portion of the slope is proposed to be reinforced using 
geogrids.   

 
4.2 Hydrologic and Hydraulic 

 
4.2.1 Design Basis:  Based on the size and hazard conditions, the dam is a 

small dam with a low hazard rating.  According to South Carolina 
Department of Health and Environmental Control (SCDHEC), such a 
dam must have a spillway capable of passing a 50-year storm event and 
maintaining at least one foot of freeboard above the peak flow level.   

 
4.2.2 Design Approach:  The hydrologic design was done in general 

accordance with procedures outlined in the North Carolina Erosion and 
Sediment Control Planning and Design Manual, published by the North 
Carolina Department of Environment and Natural Resources, Land 
Quality Section in December 1993.  Hydrologic routing also used 
material from published notes from Course CE 383 by Dr. Rooney 
Malcolm of N. C. State University, 1994.  Calculations are included in 
Appendix B. 

 
4.2.3 Rainfall Event:  A 50-year, 24-hour storm amount of 7.5 inches was 

taken from published charts.  The peak intensity of  the 50-year storm 
was taken from charts for Wilmington, North Carolina as 2.5 inches per 
hour.  The Wilmington area charts are considered conservative for the 
Hartsville area.   

 
4.2.4 Outflow Conditions:  The existing discharge from the pond is through a 

48-inch diameter (ID) concrete pipe riser connected to a 36-inch 
diameter (ID) outflow pipe under the dam.  The outflow pipe type 
transitions to HDPE at a manhole near the toe of the dam.  The existing 
pipe was installed in 1992 by boring and jacking below the existing dike, 
the area downstream of the dike, and the railroad. There are no anti-
seepage collars shown on the plans for the discharge pipe.  The manhole 
does serve as a barrier to flow along the pipe. No modifications to the 
discharge pipe are planned; the manhole and the long flow path to the 
pipe outlet as noted below  combine to minimize potential for seepage 
flow along the pipe to affect the dam. 

 
The outflow pipe discharges into an open channel about 120 feet beyond 
the toe of the dam with no restrictions to flow.  The flow in the outlet 
channel goes into Lake Robinson. 
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4.2.5 Analysis: The routing procedure developed an outflow hydrograph based 

on the incremental changes in stage, storage, and discharge during the 
design storm. The inflow hydrograph was developed for the design storm 
using a step-function approximation to the SCS dimensionless unit 
hydrograph. The storm hydrograph was added to the inflow contributed 
by the plant process.  CP&L provided information on ash and wastewater 
flows that indicates a daily flow of 2.54 cubic feet per second (cfs). The 
contribution from the plant is a very small percentage of the total inflow. 
The stage-storage function was developed assuming that the initial stage 
would be at the top of a riser at elevation 270 feet msl.  

 
4.2.6 The design storm was routed through the reservoir and outlet structure 

using the chain-saw method  where the incremental storage required for a 
given time interval equals the incremental inflow (runoff) less the 
outflow through the spillway.  The total inflow amount was taken as the 
rainfall runoff plus the plant number for daily wastewater flow.  The 
results of the analysis are shown on the spreadsheet in Appendix B. 

 
Based on  the analysis, the maximum pond level is 1.27 feet above the 
top of the riser.  In order to maintain the required 1-foot of freeboard 
above the maximum pond level, the top of the riser must be set no higher 
than elevation 269.73 feet for a dam crest elevation of 272.0 feet.  For 
purposes of design, the proposed normal pool level is elevation 269.5 
feet 
 

4.3 Seepage: 
 

4.3.1 The natural soils below the dam are sandy and have a high infiltration 
capacity based on observation of rapid rainfall infiltration.  These soils 
will  aid in reducing the phreatic surface through the dam.  Using the 
conservative assumption of an impermeable base, an approximate flow 
net indicates a seepage rate of 6.9 x 10-3 cubic feet per minute per foot   
While the quantity of seepage is low, the position of the phreatic line is 
indicated to emerge on the slope of the dam.  As discussed in 4.1, under a 
high phreatic line condition, the slope stability is reduced to an 
unacceptable level.   

 
To provide protection against a high phreatic line, an internal drain 
blanket consisting of clean sand with the following properties is 
included: 

Percent Passing No. 200 sieve - < 3% 
D15 size - </= 2.5 mm. 
 
Material meeting South Carolina Department of Transportation 
specifications for size FA-13 fine aggregate is acceptable. 
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The drain blanket will be placed on the existing slope after stripping and 
brought up with the dike fill.  The gradation of the drain is such that no 
separate filter layer is needed.  Above the original crest, the drain will be 
extended upward as a near-vertical chimney drain to within 3 feet of the 
crest elevation.  The drain blanket is designed to carry at least three times 
the calculated seepage quantity.  Calculations are attached in Appendix 
B. 
 
To protect the exit end of the drain from loss of material, a rock toe is 
proposed as shown on the plans.  The sand drainage blanket end will be 
covered with a layer of coarse aggregate that meets accepted criteria for a 
natural filter.  Rip rap will be placed over the coarse aggregate.  A layer 
of geotextile will be placed between the coarse aggregate and the rip rap 
for protection against loss of aggregate. 

 
4.4 Slope Protection: 
 

4.4.1 The existing sandy soil interior slopes with vegetation have performed 
well along the southern half of the impoundment, south of the separator 
dike, where little water tends to accumulate.  The planned operation will 
continue to direct ash away from this part of the dike.  Vegetation is 
planned as the interior slope protection on this part of the extended dike. 

 
For the dike section north of the separator dike, wave action is possible 
as the water collects at the riser end of the pond.  Interior slope 
protection consisting of riprap over geotextile is planned if the sandy, on-
site borrow soils are used.  If off-site clay is used, only vegetation is 
planned. 
 
Exterior slopes will be seeded.  The existing exterior slopes with grass 
have performed well. 

 
5.0 SCHEDULES 
 

5.1 Construction:  Assuming plan approval is received in January, 2002, construction is 
tentatively expected to begin in mid 2002.  Construction is expected to require eight 
to 10 weeks. 

 
5.2 Filling:  The ash pond will remain in service during the construction period.  The last 

construction activity will be to place the riser extension.  Water level rise to the new 
pond elevation is expected to take one to two years based on observation of the 
current pond performance.  

 
5.3 Estimated Design Life: The earth and concrete components in the planned design are 

estimated to have a design life of at least 50 years.  The useful life of the reservoir 
for receiving slurry ash is estimated at about 10 years, based on current and projected 
coal burning rates.   
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6.0 MAINTENANCE PLAN 
 

6.1 Maintenance Plan:  CP&L personnel at the Robinson Plant conduct maintenance 
activities as needed. Minimal maintenance is expected to be necessary, consisting of 
brush cutting as required. Mowing has not been necessary on the existing dam, and is 
not expected to be required on the expansion. 
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Doc 06:  Safety Inspection of H. B. Robinson Steam Electric Plant 

Cooling Lake Dam and Ash Pond Dam 
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Doc 07:  Non-Hydroelectric Dam and Dike Inspection  

Program Manual 
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Doc 08:  MACTEC Report of 2009 Limited (Annual) Field Inspection  

  





















Appendix A – Photographs 
2009 H. B. Robinson Plant Annual Ash Pond Inspection 
 

 
 

1. ASH POND - Crest and interior slope of north pond area looking south. 
 

 
 

2. ASH POND – Crest and interior slope of south pond area looking north. 

Al Tice  Page 1 of 6 
Photographs taken on March 11, 2009  
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2009 H. B. Robinson Plant Annual Ash Pond Inspection 
 

 
 

3. ASH POND – Crest and interior slope of north dike of north pond looking 
west. 

 

 
 

4. ASH POND – View of oil-water separator drain along the interior slope of 
north pond adjacent to Darlington County Plant.  

Al Tice  Page 2 of 6 
Photographs taken on March 11, 2009  
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2009 H. B. Robinson Plant Annual Ash Pond Inspection 
 

 
5. ASH POND – Toe of north pond area exterior slope looking south. 

 

 
 

6.  ASH POND – Exterior slope of South Pond looking north from southern 
end. 
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Photographs taken on March 11, 2009  
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2009 H. B. Robinson Plant Annual Ash Pond Inspection 
 

 
 

7. ASH POND – Typical local erosion hole at top of North Pond rock toe. 
Fill with gravel as a routine maintenance activity.  

 

 
 

8. ASH POND – Ash discharge location in South Pond.   

Al Tice  Page 4 of 6 
Photographs taken on March 11, 2009  
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9. ASH POND – Vertical riser and trash guard at inlet point. 
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Photographs taken on March 11, 2009  
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Photographs taken on March 11, 2009  

 
 
 

10.  ASH POND – Outlet end of ash pond discharge pipe. 
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Doc 09:  H. B. Robinson Piezometer Readings 

  







 

 

 

 

 

 

 

Appendix B 

Checklist 



H. B. Robinsion  

Progress Energy Coal Combustion Residue Impoundment  

Hartsville, South Carolina Dam Assessment Report  

 
 

 

 

 

 

 

 

Appendix B  

Doc 10:  Dam Assessment Checklist  



       US Environmental  

Coal Combustion Dam Assessment Checklist Form    Protection Agency 

 

1 

Site Name: 
HB Robinson Power 

Station 
Date: 24 February 2011 

Unit Name: Ash Pond  Operator's Name: Progress Energy 

Unit I.D.:  Hazard Potential Classification: High  Significant  Low 1 

Assessor's Name: Frederic C. Tucker, PE; Anne Lee 

 

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
 

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  
Bi-

weekly2 
 18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    263.0’3  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  ~269.5’  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?   X       Is water entering inlet, but not exiting outlet?   X 

5. Lowest dam crest elevation (operator records)?  272.0’        Is water exiting outlet, but not entering inlet?  X6  

6. If instrumentation is present, are readings recorded 
(operator records)?  

X4        Is water exiting outlet flowing clear?  X6  

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

X5       From underdrain?  N/A7 N/A7 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 X      At isolated points on embankment slopes?   X 

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?  X       From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or whirlpool 
in the pool area?  

 X      "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X       Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X 
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X 23. Water against downstream toe?   X 

17. Cracks or scarps on slopes?   X 
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  
 
N/A = Not Applicable or Not Accessible 

 

Note #  Comments 

1 
Hazard potential classification determined by a professional engineering consultant to Progress Energy, using US 
Army Corps of Engineers guidelines. The hazard potential classification would still be “low”, based on Dewberry’s 
interpretation of EPA criteria shown on page 3. 

2 
Progress Energy conducts bi-weekly internal inspections by plant operating personnel.  Annual inspections and 
five-year inspections are conducted by third-party professional engineering consultants. 

3 

Design water surface elevation is approximately 269.5’ (top of overflow riser); however, no water was present in the 
basin at the riser location.  During the site visit, the dry ash surface was observed to be approximately 2 feet below 
the trash rack (skimmer) on the riser.  A small pool of water was observed at a low point in the ash surface at the 
north corner of the basin.  The water surface appeared to be approximately 9’ below the dike crest or at about 



       US Environmental  

Coal Combustion Dam Assessment Checklist Form    Protection Agency 

 

2 

elevation 263.’  

4 Piezometers in crest and downstream slope are read semiannually. 

5 
Foundation preparation information during original construction around 1960 and during raising of dike in 1982 not 
available.  Construction guide specifications for raising of dike in 2002 indicate that debris and deleterious organics 
were to be removed from existing slopes. Before placing new embankment soil. 

6  

Water is exiting the outlet of junction box, but apparently not from outfall structure.  Outfall structure discharges into 
a junction box, which connects to a storm drain system.  Progress Energy personnel indicate the spillway has been 
lined and there is no seepage, however source of discharge is unknown.  Progress Energy testing indicates 
discharge is stormwater.   

7 

Underdrain outlet(s) not observed during the site visit.  A furnished pond summary dated January 25, 2011 
indicates that a gravel toe drain was found at the base of the original dike downstream slope during raising of the 
dike, which presumably was the first raising in 1982, and the drain was extended by a pipe to a catch basin 
(junction box) downstream of the dike.  Furnished drawings of the second raising of the dike in 2002 indicate that 
the downstream toe of the raised embankment was to have a rock toe covering the end of a filtered sand blanket 
drain placed between the pre-existing downstream slope and the new embankment fill for the raised dike.  
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit SC0002925 ASSESSOR Frederic C. Tucker, PE; Anne Lee 

Date May 1, 2007 

Impoundment Name Ash Pond  

Impoundment Company Progress Energy 

EPA Region 4 

State Agency 

(Field Office) Address 

2600 Bull Street 

Columbia, SC 29201 

Name of Impoundment Ash Pond 

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccr currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: 
Designed to contain fly ash, bottom ash, boiler slag, ash sluice water, 

storm water, and chemical metal cleaning discharge. 

Nearest Downstream Town Name: Hartsville, South Carolina 

Distance from the impoundment: 8 miles 

Location: 

Latitude  34 Degrees 24 Minutes 50.8 Seconds N 

Longitude  80 Degrees 09 Minutes 44.0 Seconds W 

State South Carolina County Darlington 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? 
SCDHEC, Bureau of Water/Compliance 

Assurance Division.  For water quality only. 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

Dam failure would discharge coal combustion residue into the discharge canal along west side of Lake 

Robinson and ultimately into Lake Robinsion but cause no loss of life.  Failure would be contained within 

Progress Energy property but may disrupt/damage the railroad spur into the plant. 
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

 

Embankment Height (ft) 32 (max) Embankment Material Earth 

Pond Area (ac)  55 Liner None 
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Current Freeboard (ft) ≥2.5’ Liner Permeability  
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

36” inside diameter  

(smooth lined) 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the 

outlet?  
 

 No overflow 

at riser inlet  

 No Outlet  

 
Other Type of Outlet  

      (specify): 
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The Impoundment was Designed By 

Unknown for original dike 

construction. Dike raise in 1982 

was designed by CP&L with input 

from William Wells. Dike raise in 

2002 was designed by Law 

Engineering and Environmental 

Services, Inc.  

 

 Yes No  

Has there ever been a failure at this site?     

If So When?   

If So Please Describe : 

 

 



       US Environmental  

Coal Combustion Dam Assessment Checklist Form    Protection Agency 

 

9 

 

 Yes No  

Has there ever been significant seepages 

at this site?  
   

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 

monitor/lower Phreatic water table levels based 

on past seepages or breaches  

at this site?  

 

  

If so, which method (e.g., piezometers, gw 

pumping,...)? 

  

 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

 No information is available for original construction or for the 1982 dike raise. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

Only for the dike raise in 2002 in which specifications called for removal of debris and deleterious 

organics from the existing slopes. 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

There was no indication of prior releases, failures, or patchwork on the dikes. 
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