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1.0 SUMMARY 

This report presents the results of an independent consultant inspection of the Mayo Creek Dam and 
Ash Pond Dam at Progress Energy's Mayo Electric Generating Plant northeast of Roxboro, North 
Carolina. The independent inspection is perfonned at five-year intervals as required by the North 
Carolina Utilities Commission (NCUC) for facilities owned by Progress Energy in North Carolina 
and not licensed by the Federal Energy Regulatory Commission (FERC). The inspection was 
performed in accordance with U.S. Anny Corps of Engineers (COE) guidelines(l)*, which have been 
adopted by Progress Energy for use in the NCUC inspections. 

Independent inspections began in 1984 and have continued at 5-year intervals. The most recent 
independent inspection was made in 1999 by Mr. Andrew Bick and Mr. 1. Allan Tice, both of Law 
Engineering and Environmental Services, Inc. (LawY2). Law is now known as Mactec Engineering 
and Consulting, Inc. (MACTEC). A historical review of the site geology, engineering design, 
construction and operation of the dams was prepared in conjunction with the 1999 inspection (3) and 
is only summarized briefly in this document. 

1.2 Purpose and Scope 

The purpose of this dam safety inspection and report is to identify, within the limitations of surficial 
field inspection and office review of available data, records and operating history, any actual or 
potential deficiencies, related to the maintenance, operation, and surveillance of the dams, dikes and 
other water control structures of the plant in order to protect the public's safety and property. 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 dams if the engineering 
data and inspections so justify. 

A review was made of all available relevant reports on the safety of the development. These include 
reports by or for Federal or State agencies, submitted under NCUC regulations, and reports of past 
inspections. A detailed systematic visual inspection of the project works was perfonned. A 
photographic record was made of the visible conditions of the principal project works. Review was 
made of all available relevant data concerning the stability and operational adequacy of the project 
works. Based upon results of the above work, an engineering opinion is given of the general 
condition and adequacy of the dams as well as an assessment of the quality and adequacy of 
maintenance, surveillance, and methods of project operation for the protection of public safety. 

* Number in parentheses indicates the reference listed in Reference List, Section 5.0. 



1.3 Conclusions 

The following conclusions are based on a review of past inspection reports and observations made 
during the recent site visit: 

1. The Mayo Creek Dam, Ash Pond Dam and appurtenant structures are generally in good 
condition and are reasonably well maintained. 

2. Vegetation control recommended in prior inspection reports has been carried out for both 
dams. 

3 . Water levels observed in the piezometers and at the weirs in both dams are consistent wtth 
design assumptions. Monitoring has been conducted generally in accordance with schedules 
in plant procedures since the last 5-year inspection. Proper piezometer functioning was 
verified in Ash Pond Dam piezometers in 1999 by adding water and observing a water level 
response. 

4. Piezometer readings are submitted to the Western Region office in Raleigh for compilation. 
Timely compilation of readings and review for questionable data or concerns does not appear 
to be routinely occurring. 

5. All seepage observed was running clear and flowing at relatively insignificant rates. 

6. Spalling and concrete loss and gaps in caulking at joints previously observed could not be 
seen due to flow over the Mayo Creek Dam primary spillway. 

7. Minor, localized erosion, mostly covered with grass, is present on the downstream slope of 
the Ash Pond Dam. Erosion gullies on the downstream slope of the Mayo Creek Dam 
appears to be stabilized by vegetation. 

1.4 Recommendations 

The following recommendations are offered to ensure continuation of the safety of the dams and their 
appurtenances and also to minimize future maintenance requirements. The recommended repairs are 
considered maintenance items and do not represent immediate dam safety concerns. 

1.4.1 Mayo Creek Dam 

1. Monitoring of the piezometers and weir box should continue according to the established 
schedule. Plant personnel obtaining readings should compare readings with the previous 
reading and remeasure if large differences are indicated as a check for erroneous readings. 
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2. When piezometer and weir box measurements are taken, plant personnel should also conduct 
a visual inspection of the crest, side slopes and toe to check for any evidence of settlement or 
slumping that might indicate a condition of instability. The field inspections should include 
a walkover of the downstream slope along the top of the rock toe to check for localized 
erosion. 

3. The spillway should be inspected during a period of no flow to check the condition of 
previously observed areas of loose or missing concrete and gaps in caulking in the invert slab 
The periodic field inspections (during instrumentation monitoring) should continue to 
include examination of the irregular crack in the furthest downstream invert slab to observe 
any changes that might warrant corrective action. 

4. The mowing/clearing program for the surfaces of the darn and the abutments should be 
continued. Surfaces should be mowed at least once each year, preferably in October; 
however, mowing should not be done if surfaces are saturated. Bare or eroded areas should 
be seeded with grass and mulched. Areas of localized erosion should be filled with washed 
stone to prevent enlargement. 

5. The periodic use of herbicide to destroy the growth of vegetation in the upstream slope riprap 
and on the rock toe should be continued. Expansion joints in the concrete ditches located on 
the either side of the primary spillway structure should be also be sprayed with herbicide. 

6. The flow area of the primary spillway discharge channel should be kept clear of trees and 
other woody vegetation. Clearing should be performed periodically, at a frequency not 
longer than 5 years, so as not to interfere with the design hydraulics of the spillway channel. 
The clearing should extend about to the bend in the spillway channel, approximately 400 feet 
downstream of the end of the primary spillway structure. The cut vegetation may be left in­
place. 

7. Possible groundhog burrows or erosion spots were observed near the junction of the riprap 
and the soil on the downstream slope. Steps should be taken to eradicate the groundhogs, 
if present, and the holes should be filled with washed stone. 

8. The erosion gullies in the downstream slope face appear to be holding and are being 
stabilized by the vegetative ground cover. These gullies should be monitored by plant 
personnel to determine that future erosion is being prevented by the ground cover. 

9. Review of piezometer and weir box readings by the Western Region office should be 
accomplished on a regular basis, preferably within a week of receiving readings, and 
documented in the piezometer files. 
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1.4.2 Ash Pond Dam 

1. Piezometers and weir boxes monitoring should continue on the established schedule. Plant 
personnel obtaining readings should compare readings with the previous reading and 
remeasure if large differences are indicated as a check for erroneous readings. Iron-stained 
sediment observed in the weir boxes discharge pipes should be removed as needed. 

2. When piezometer and weir box measurements are taken, plant personnel should also conduct 
a visual inspection of the crest, side slopes and toe to detect any evidence of settlement, 
slumping, or soil erosion that might indicate a condition of instability. 

3. The mowing/clearing program for the surfaces of the dam and the abutments should be 
continued. Surfaces should be mowed at least once each year, preferably in October; 
however, mowing should not be done if surfaces are saturated. Bare or eroded areas should 
be seeded with grass and mulched. Areas of localized erosion should be filled with washed 
stone to prevent enlargement. 

4. The periodic use of herbicide to destroy the growth of vegetation in the upstream slope riprap 
and on the rock toe should be continued. 

5. As part of periodic maintenance, accumulated sediment should be removed from in front of 
weep holes in the weir boxes' head walls. 

6. Review of piezometer and weir box readings by the Western Region office should be 
accomplished on a regular basis, preferably within a week of receiving readings, and 
documented in the piezometer files. 
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2.0 DAM DESCRIPTIONS 

The following sections present brief descriptions of the dams. Further details about the design and 
construction of the dams are presented in the Historical Volume(3). 

2 .1 Locations 

The Mayo Creek Dam and the Ash Pond Dam are both located at the Mayo Electric Generating Plant 
in Person County, approximately 10 miles northeast of Roxboro, North Carolina. The Mayo Creek 
Dam is located 1.500 feet south of the North Carolina-Virginia State line. The center of the dam is at 
approximate coordinates N 1,014,256, E 2,036,492 on the North Carolina Grid System. The Ash 
Pond Dam is located approximately 1,000 feet south of the North Carolina-Virginia State line. The 
center of the dam is at approximate coordinates N 1.014.700. E 2.031.217 on the North Carolina Grid 
System. Exhibit 1 is a site plan showing the location of the Mayo Creek Dam, including the 
watershed boundary and capacity curves. The Ash Pond Dam site also appears on Exhibit 1, about 1 
mile west of the Mayo Creek Dam. 

2.2 Mayo Creek Dam 

The Mayo Creek Dam is a random rockfill embankment with a compacted core of clayey soil, a 
downstream filter system, and a rock toe. The rockfill shell is constructed of local material. Dam 
construction was completed in August 1980 and the lake first reached the normal pool elevation on 
April 16, 1983. 

As shown on Exhibit 2, the main portion of the Mayo Creek Dam is 2,600 feet long and 600 feet wide 
at the base. There is an 800-foot long lower height section east of the east abutment. Exhibit 3 shows 
typical design sections. The dam is approximately 100 feet high, with a 15-foot wide crest at 
elevation 450 feet (all elevations are referenced to mean sea level datum). The grassed downstream 
slope is 2.5(H):I(V) and the riprap protected upstream slope is 2.75(H):I(V). A clay core in the main 
section has a top elevation of 445 feet and is extended by a cutoff trench to firm rock. As shown on 
Exhibit 3, a downstream filter system, draining the core, extends from elevation 440 feet into a 
horizontal drainage blanket. The drainage blanket is underlain with riprap bedding that terminates at 
the downstream rock toe. Outlet works for the dam include a 72-inch diameter prestressed concrete 
pipe bottom and a 10-inch diameter low level release system as shown on Exhibit 4. 

The dam was constructed on Mayo Creek which has a drainage area, at the dam site, of about 53.5 
square miles and an average flow of 35 to 53 cubic feet per second(4). The storage capacity and 
surface area are 88,000 acre-feet and 2,800 acres, respectively, at a normal water elevation of 434 
feet. 

Both the primary and emergency spillways are located east of the dam. Exhibit 5 shows a plan of the 
spillways. The primary spillway, constructed of reinforced concrete, has an uncontrolled crest at 
elevation 434.0 feet. The emergency spillway was cut through original ground at elevation 437.5 
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feet. The floor of the emergency spillway (as designed) consists of grassed soil, exposed weathered 
rock, and shot rock placed in over-excavated areas. 

Based on the height of the dam and its storage capacity, the dam is classified as "large" in accordance 
with the COE guidelines(l) and "very large" in accordance with North Carolina Dam Safety 
Guidelines(5) The area downstream of the dam is undeveloped agricultural land and woods extending 
at least to the Virginia state line. An unpaved secondary road (SR 1501) crosses below both the dam. 
Failure of the dam would cause severe damage to the road and send a flood wave along Mayo Creek. 
Considering the extent of damage that would result from failure, a hazard classification of 
"significant" using the COE categories has been used in all prior inspections. A reconnaissance of 
the area below the dam did not reveal any new development that would warrant a change of this 
hazard classification. 

2.3 Ash Pond Dam 

The Ash Pond Dam is an earth dam approximately 90 feet high, 2,300 feet long, and 400 feet wide at 
the base. Exhibit 6 is a site plan showing the location of the dam and Exhibit 7 shows a plan and 
profile of the dam. The crest of the dam is at elevation 490 feet and the normal pond level is 
elevation 480 feet. Construction of the dam was completed in October 1982. 

As shown in Exhibit 8, the dam is a random fill embankment with impervious materials placed at the 
upstream face, a random fill toe, and a sand filter toe drain. Side slopes are 2.5(H):I(V). Slope 
protection on the upstream slope consists of 18 inches of riprap on a 8-inch thick bed of crushed 
stone. The riprap extends for the full height of the slope above elevation 425 feet. 

A cutoff trench tied into the impervious layer is provided to sound rock beneath the upstream portion 
of the dam. The cutoff extends from Station 11+50 to Station 32+00. Beyond the limits of the cutoff 
trench, near the abutments, upstream blankets of clay were constructed, as shown in Exhibits 7 and 8. 

A 5-foot wide chimney drain of sand is constructed on a 1: 1 slope from the base of the dam to the 
normal water level elevation of 480 feet. The drain is connected to a horizontal drain blanket that 
leads to the toe drain system. The toe drain discharges into weir boxes where the seepage flow is 
monitored. 

The original design of the downstream face called for seeding only. However, due to a significant 
amount of erosion of the slope, improvements were made in 1984 that included placing riprap on the, 
bottom third of the dam and using soil stabilization fabric in conjunction with seeding on the top two­
thirds. These improvements are shown on Exhibit 8. 

The ash pond storage capacity and surface area are 4,100 acre-feet and 140 acres, respectively, at a 
nonnal pond elevation of 480. The ash pond discharge is directed back to the main reservoir by a 
channel constructed at the northeast corner of the ash pond. An earthen dike, with a surface skimmer 
for containment of ash cenospheres, is located at the entrance to the discharge channel. This dike 
does not affect the safety of the Ash Pond Dam. 
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In accordance with COE guidelines(l), the dam is classified as "intermediate" on the basis of the dam 
height and storage capacity. According to the North Carolina Dam Safety Guidelines(5), the dam is 
classified as "large". As at the Mayo Creek Dam, the area downstream of the dam is undeveloped 
agricultural land and woods. Failure of the dam would severely damage SR 1501, so a COE hazard 
classification of "significant" is appropriate. 
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3.0 ACTIVITIES SINCE 1999 INSPECTION 

Maintenance activities, repairs, engineering inspections and evaluations perfonned since the 1999 
inspection are summarized in the following sections. 

The dam slopes have been mowed regularly and cleared of brush and small trees as needed. 
Regular maintenance has also included spraying herbicide on rock toes and riprap lining at both 
dams. 

In 1999, trees and brush were removed from behind the Mayo Creek Dam primary spillway walls. 

In 2002, small erosion areas above the rock toe of the Ash Pond Dam were filled with gravel to 
retard erosion as recommended in the 1999 inspection report. Not all of the erosion areas noted in 
the report or subsequent engineering site visits were filled. 

3.2 Engineering Inspections 

Mr. Tice conducted brief site inspections at both dams on April 4, 2002(6) and April 2, 2003(7), 
Progress Energy personnel accompanied Mr. Tice during each of these field inspections. 

These inspections did not reveal any immediate dam safety concerns. Recommendations were 
provided for addressing localized erosion at the downstream slope of the Ash Pond Dam, for 
repairing spalled concrete and replacing missing caulking in the Main Dam primary spillway, for 
replacing a staff gage at the Main Dam, and for cutting trees in the Main Dam emergency spillway. 
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4.0 FIELD INSPECTION OBSERVATIONS 

4.1 Method of Inspection 

Visual inspection of the dams and appurtenant structures was made by Mr. Tice of MACTEC and 
Mr. Richard Horton of Progress Energy, on March 4, 2004. Mr. Reggie Clay, from the Fuel 
Handling Group which is responsible for performing routine inspections, was interviewed and 
accompanied the inspectors during a portion of the site visit. The weather was clear and warm~ 
however, rainfall had occurred in the days immediately preceding the inspection. Ms Dulcie Phillips, 
environmental coordinator, was interviewed by telephone subsequent to the site visit. 

The inspection was performed in vehicles and on foot. A photographic record of the various features 
is included in the Appendix along with maps showing the location and orientation of each 
photograph. Following the field visit. Progress Energy's Dam Condition Assessment Forms were 
updated and forwarded electronically to Progress Energy. Copies of the updated forms are included 
in this report. 

4.2 Mayo Creek Dam 

4.2.1 Crest 

The crest of the dam is in excellent condition, and no areas of safety concern were noted. The crest is 
covered with gravel and sparse grass. Photographs 1 and 2 show typical views of the crest and 
slopes. There were no signs of water ponding on the crest that would indicate the occurrence of 
differential settlement. 

4.2.2 Upstream Slope 

The upstream slope is fully covered with riprap. In general, the slope is uniform and in good 
condition, as shown on Photographs 2, 3 and 4. Portions of the slope over the western 200 feet are 
somewhat steeper than elsewhere. These irregularities have been observed during past inspections 
and are considered to be the result of different riprap placement methods rather than sloughing or 
slope instability. Photograph 3 shows area. Vegetation in the riprap was very sparse; according to 
Mr. Clay, Progress Energy is regularly spraying vegetation with herbicide for growth control. 

4.2.3 Downstream Slope 

The downstream slope is regular in appearance with no distortions or indications of slope movements 
(Photographs 1, 5 and 6). The surface of the slope is covered with grass that was dormant at the time 
of the inspection. A significant amount of brier and small brush growth was observed on the slope. 
Mr. Clay indicated that spraying was planned for later in the spring for growth control. 
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The 1994 inspection identified some possible subsidence in the rock toe. In August 1994, a test pit 
and a test trench were excavated at approximately Station 110+65 in order to explore the potential 
causes of the subsidence. The test pit and trench did not encounter conditions to indicate the 
depressed appearance of the rock fill surface was a dam safety issue. Water seeping into the test pit 
was clear, indicating that no erosion was occurring. No voids were observed in either the test pit or 
trench. The depressed appearance of the rock toe was interpreted as probably due to settlement of the 
rock fill under its own weight after it was placed or due to the initial construction shape. 

Field observations in the years since the test pit activity and for this inspection have not seen any 
change in the toe area appearance compared to the 1994 photographs. Photograph 7 shows the 
general area where disturbance was suspected, and Photograph 8 shows a general view of the rock 
toe and lower slope. The subsidence features observed in 1994 are not readily visible. 

The rock toe section is relatively clear of vegetation, but there are some small trees that need 
spraying (as the plant plans to do). Several vertical holes, some of which appear to be groundhog 
burrows, were noted in the dam face along the top of the rock toe. Most of these were between 
stations 108 and 110. Photograph 9 shows a typical hole. In some cases, it appeared soil is 
washing down into the rock toe, although severe erosion was not noted. These areas should be 
filled with a fine gravel such as No. 78M stone to minimize further erosion. Groundhogs, if 
present, should be removed. 

The area adjacent to the toe has a graded shallow swale that leads to a pipe drain into the seepage 
weir. This area is very flat and standing water was present. Based on past inspections, the standing 
water condition is normal for this area. The toe drain outflow and the swale drainage converge 
and are directed through a measurement weir. The staff gauge at the weir, replaced since the site 
visit in 2003, indicated a reading of between 0.2 and 0.3 feet. The weir is in satisfactory condition 
(Photograph 10). This weir monitors seepage from the rock toe drain as well as surface runoff 
between the toe road and the dam. 

The 6 to 9 inch deep erosion gullies in the downstream slope face noted in previous inspections were 
noted in 1999 to be holding and being stabilized by the vegetative ground cover. On the lower 
portion of the slope, just above the rock toe and generally between stations 110 and 114, several of 
these shallow depth «6") erosion features oriented up and down the slope were observed. They are 
still well vegetated and did not show signs of recent erosion. These gullies should be monitored by 
Progress Energy field personnel to determine that future erosion is being prevented by the ground 
cover. Minor vegetation in the rock toe appears under control. Long term intrusion of roots and soil 
into the rock toe can clog the rock and prevent its free draining function. We recommend the 
herbicide spraying of the rock toe be continued. 

4.2.4 Out1et Works 

A concrete outlet structure with multi-level gated openings for controlled release of water from the 
lake is located off the upstream toe of the dam Water entering the structure is routed through the 
dam by a 10-inch outlet pipe connected to a concrete discharge structure with a Howell-Bunger 
valve to provide for low-flow releases to Mayo Creek. The concrete portions of the outlet structure 

10 



that are visible from the crest are in good condition (Photograph 11), as are the concrete walls of the 
discharge structure. The outflow is routed through a stilling basin with rip rapped sides that are in 
good condition (Photograph 12). 

4.2.5 Abutments 

Both of the natural ground abutments are in good visual condition with very minor erosion at the 
junctions of the abutments and the downstream slope. Along the junction between the downstream 
toe east of the discharge structure and the cut slope of the natural ground, there is a small flow of 
water. The flow is along a rock bottom and no erosion is occurring. Photograph 13 shows the 
general abutment area where the flow is occurring. This flow has been observed previously, and is 
believed to be from groundwater, not from the dam. The flow appears to begin about 360 feet 
above the nominal base of the dam. The soil between this swale and the slope of the dam is 
relatively dry, as is the lower part of the dam slope. There lS good grass cover over hoth ahutments. 

4.2.6 Primary Spillway 

At the time of the March 4, 2004 inspection, about 2 inches of water was flowing over the ogee crest. 
Due to the wet summer, a time when the spillway was dry for inspection did not occur. The spillway 
will be inspected when it is dry and the results presented separately. 

Small trees and woody vegetation was cleared from behind both spillway walls and from the outlet 
channel in 2002 (Photograph 14). Clearing in the outlet channel extended to roughly the point where 
the channel alignment changes, in accordance with recommendations provided in the 1994 report 
(Photograph 15). Vegetation behind the walls that was cut back in 2002 is in acceptable condition, 
but spraying to control growth is needed. The drainage ditches behind the walls had some vegetation 
in the joints, but the ditches appeared to be functioning adequately. Weep holes in the side walls 
were generally clear of vegetation (Photograph 16). 

Even though the primary spillway had water flowing over it, a general view of condition was 
made. Photograph 17 shows the ogee section with water flowing over it. The flow pattern was very 
smooth across the ogee section except for two small spots where concrete scaling has been 
observed previously. The flow down the spillway slab sections is smooth over most of the joints. 
Flow disruption was seen at the 18t

\ 19th and 20th joints from the ogee in areas where slight loss of 
concrete was seen previously (Photographs 18 and 19). 

4.2.7 Emergency Spillway 

The emergency spillway was cleared of trees during the summer of 1998. There are no significant 
flow obstructions over the spillway entrance. Clearing on the east side of the spillway extended only 
to about 80 feet south of the natural slope change (Photograph 20). Clearing on the west side 
extended roughly to the point where the slope drops steeply. A review of the drawing "Mayo Creek 
Dam, Emergency Spillway Grading Details" (Drawing S-0031) by Gibbs & Hill indicates the original 
grading (and clearing) limits were to extend to the natural slope change at the north end of the 
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spillway. Clearing of trees on the east side has been previously recommended. Exhibit No.9 shows 
the recommended area for clearing. This clearing was accomplished subsequent to the field visit. 
Annual mowing of the spillway floor with a rotary mower would prevent the need for hand labor to 
remove trees in the future and would keep the spillway at its design hydraulic condition. 

4.3 Ash Pond Datu 

4.3.1 Crest 

The crest of the dam is in good visual condition and no areas of concern were noted. The crest 
surface is covered with gravel. Photograph 21 shows the crest of the dHm looking we~t. 

4.1.2 TTp~treHm Slope 

The upstream slope is in good visual condition (Photographs 22 and 23) with no indications of 
stability or erosion problems. The upstream slope is covered with riprap. A fair amount of 
possibly dead vegetation is present along with several small trees. Mr. Clay indicated the general 
vegetation is dead from last year's spraying, but that additional spraying is planned for this spring 
to address the tree growth. The spraying program appears to be adequately controlling the 
vegetation. 

4.3.3 Downstream Slope 

The downstream slope is well grassed and shows no visual indications of instability (Photographs 
21, 24, 25 and 26). Brier growth in the lower part of the slope is becoming excessive. The riprap 
on the base of the slope was noted in 2003 as becoming overgrown with briers and small trees. 
Spraying has been conducted and most of the small trees, while still in place, are dead. Additional 
spraying is planned by the plant to deep the vegetation under control. 

Where the toe rip rap meets the soil slope of the dam, some erosion areas have been formed in the 
past, and some have been repaired by filling with gravel. Two small areas were noted near the 
west end of the dam in 2003 and these were still present. Photograph 27 shows one of these areas. 
Vegetation has grown over the areas, and they appear inactive. 

Similar old eroded spots were noted on the eastern section of the dam; these also appeared inactive 
except for one that is about 120 feet south of the north end of the rock toe (Photograph 28). This 
second spot has an exposed soil scarp with wet soils and a slight ooze of water. The water was 
interpreted as surface seepage from recent rainfall. Similar wet soils were seen along the dike; a 
hand auger boring found the soils became drier with depth. 

All of the erosion areas should be observed at least during the piezometer reading visits for signs 
of reactivation of erosion. If the conditions show changes, the areas should be filled with No. 78M 
stone. 
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Both weir boxes are in good condition. The concrete structures appear sound with no obvious 
cracking or displacement (Photographs 29 and 30). The weir plates have been removed, and flow 
measurements are taken by graduated cylinder and stopwatch. The outlet pipes at the weir boxes 
have some accumulation of iron-stained sediment, but the flow is clear. The sediment should be 
cleaned from the pipes when the next measurements are taken. 

The outlets from the weirs have some sediment and thick grass in the channels, but the channels 
have sufficient flow area to carry the present seepage without obstructing the ability of the weirs to 
serve as seepage monitors (Photographs 31 and 32). 

Along the junction between the dam and the natural ground to the south of Weir Box No.2, a 
slight flow of water and some wet areas were observed, extending 100 feet to the south of the weir. 
This flow and wet condition was observed in 1999 and in 2003, and it appears similar to the 
conditions observed at those times. The flow may be partly from natural ground. The flow is clear 
and very slight. 

4.3.4 Ash Discharge Lines and Discharge Channel 

The ash pond discharges through a vertical riser to a secondary pond (Photograph 33) then along a 
cut channel leading to the south. Only the top of the vertical riser was visible; no obvious 
problems were seen. The upstream slope of the secondary pond has sparse riprap and wave action 
has caused minor erosion in spots (Photograph 34). No immediate action is needed; the conditions 
should be monitored to see if they worsen. The downstream slope has a number of small trees that 
should be cut (Photograph 35). The cut slopes of the discharge channel are in good condition with 
no apparent signs of instability. 

The ash lines from the plant were extended in 2003 across the original arm of the pond into which 
they discharged to better distribute ash. Photograph 36 shows the present outlet for the ash lines. 
No concerns were noted. Bottom ash is continuing to discharge into the pond arm nearest the 
plant. 

4.4 Instrumentation Review 

Exhibit 10 shows the schedule set up for monitoring instrumentation on the dams. The 
instrumentation monitoring schedule calls for weir box flows to be monitored quarterly and 
piezometers to be monitored semi-annually. The schedule is appropriate for the dams, and 
monitoring should continue on this schedule. A notebook with the monitoring data for the dams is 
maintained by the Western Region Balance of Plant (BOP) Team in Raleigh. The plant forwards 
the readings of the instrumentation to the BOP Team after checking. Readings were not made on 
the scheduled frequency from February 1991 through July 1999 as discussed in the previous 5-year 
report(2). Readings have been made more consistently since 1999. However, a consistent and 
timely updating of the data charts and graphs and review of the data for indications of reading 
errors or concerns had not been done in the Raleigh office. As a result of discussions during the 
inspection and follow-up period, Progress Energy has reviewed its process for handling 
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instrumentation reading reviews so personnel in the Raleigh office will receive timely alerts that 
instrumentation readings are to be reviewed. 

4.4.1 Mayo Creek Dam 

Instrumentation at the Mayo Creek Dam includes 18 piezometers and one weir box. The 
piezometers are water measuring pipes installed in borings that were drilled through the 
embankment, as shown on Exhibit 11. As shown on Exhibit 12, the screened intervals are 
typically about 4 feet below the top of the native foundation materials, so the piezometers do not 
measure phreatic or uplift conditions in the embankment itself. The location of the weir box is 
such that surface runoff from the toe of the dam area is routed through the weir, so readings, 
particularly shortly after rain events, are not a good measure of seepage through or under the dam. 

Since the last inspection, the piezometers were monitored at intervals ranging from 6 to 11 months .. 
Monitoring intervala of 6 to 8 months were typical. While the variation in monitoring interval is 
not in accordance with the stated schedule, the consistency of readings over the past years 
indicates no cause for concern over small variations in monitoring interval. The weir box was 
monitored quarterly with three occasions of greater intervals (as much as 11 months). As with the 
piezometers, variation in monitoring interval of a month or two from the planned schedule is not 
considered a major concern. Gaps in monitoring greater than 9 months should be avoided. 

A review of the data indicates relatively consistent trends, with fluctuations in piezometer levels 
typically in the 6 to 12 inch range between 1998 and the latest available readings. The trends 
noted in Law's 1994 and 1999 reports (piezometers 2 and 3 trending downward and piezometers 
10 and 17 trending upward) were not evident in the more recent data. However, piezometer 2 did 
show a value of about 11 feet higher than the typical reading in May, 2003. Two later readings 
reported values consistent with the typical elevations. The possibility of a reading error in May, 
2003 should be considered. Field personnel taking piezometer readings should compare the 
readings obtained with previous readings and recheck if large differences are seen. 

A similar unusual reading was reported in piezometer 18 in June, 2004. the reported water level 
was 9 feet above previous trend data and it was 4 feet above the lake level, a' practical 
impossibility. The June, 2004 reading for piezometer 18 is considered an error. 

The observed piezometer levels and the trend lines do not indicate cause for concern. Exhibits 13A 
through 13F show the trends graphically. 

Weir flow data also follows a consistent trend, with greater flow rates measured during periods of 
higher rainfall. Exhibits 13G and 13H show trends of weir flows relative to lake elevation and 
rainfall, respectively. Because the weir flow is affected by rainfall runoff, no direct comparison of 
weir flow with lake level change is possible; however, the weir flow does increase with lake level 
increases in the few times when low rainfall was reported prior to the weir reading. Looking at 
weir flows for dates when little rainfall was reported, it appears a base flow of about 20 gal10ns per 
minute is typical. The weir flows do not represent a concern. A large increase in weir flow during 
a period of normal lake level and low rainfall should be reported immediately to the Western 
Region office. 
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There are also settlement monuments on the crest of the Mayo Creek Dam. Monitoring of these 
has not been done since 1989 because no significant settlement was being observed. The 
monuments are no longer usable. 

4.4.2 Ash Pond Dam 

The Ash Pond Dam has 8 piezometers and two weir boxes. The piezometers were constructed in 
pairs (l and lA, 2 and 2A, etc.) with one of the pair installed in foundation materials and its 
companion installed in the dam fill material. Exhibit 14 shows plan and cross section views of the 
piezometer system. 

Since the last inspection, the piezometers were monitored at intervals ranging from 2 to 11 months. 
Monitoring intervals of 6 to 7 months were typical. While the monitoring interval is not in 
accordance with the stated schedule, the consistency of readings over the past years indicates no 
cause for concern over small variations in monitoring interval. The weir box was monitored 
quarterly with three occasions of greater intervals (as much as 11 months). As with the 
piezometers, variation in monitoring interval of a month or two from the planned schedule is not 
considered a major concern. Gaps in monitoring greater than 9 months should be avoided. 

Piezometer levels at the ash pond have fluctuated on the order of 1 to 2 feet seasonally, apparently 
in response to rainfall changes. No significant change in readings since 1998 was noted. Neither 
the readings nor the trends are a cause for concern. Exhibits ISA and ISB show the trends 
graphically. 

Progress Energy checked the responsiveness of the piezometers by adding water to the piezometers 
prior to collecting data in November 1999. The monitoring over several days showed water level 
responses to the added water. The water level in piezometer 1 dropped about 2.S feet after water 
was added, indicating the screen may have been clogged. Water levels in the remaining 
piezometers first increased and later returned to near the original levels. The 1999 check indicated 
the piezometers appeared to be functioning properly. 

The two weir boxes show similar fluctuations in flow with no apparent relation to rainfall. The 
ash pond level does not vary significantly according to available records, so variations in weir flow 
may be due to infiltrating rainfall on the slope and rock toe with the response of the weir lagging 
the rainfall event by several days. Exhibit ISC shows the weir readings plotted against rainfall 
recorded the day prior to the weir reading. 
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EXHIBITS 

1. Mayo Creek Dam Reservoir and Water Shed Area - Gibbs & Hill Drawing S-OOO 1. 

2. Mayo Creek Dam Plan & Profile - Gibbs & Hill Drawing S-0009. 

3. Mayo Creek Dam Typical Design Sections of Embankment - Gibbs & Hill Drawing S-0010. 

4. Mayo Creek Dam Outlet Works General Plan & Sections - Gibbs & Hill Drawing S-0043. 

5. Mayo Creek Dam Plan of Spillways - Gibbs & Hill Drawing S-0030. 

6. Mayo E. G. P. - Ash Pond Dam Site Plan CP&L Drawing RCD-lS80. 

7. Mayo E. G. P. - Ash Pond Dam Plan and Profile - CP&L Drawing RCD-1584. 

8. Mayo E. G. P. - Ash Pond Dam Typical Design Section - CP&L Drawing RCD-1585, Rev. 7. 

9. Approximate Tree Clearing Area, Main Dam Emergency Spillway, MACTEC Drawing 
dated June, 2004. 

10. Mayo Electric Generating Plant Dam Safety Surveillance Program Schedule - CP&L 
Revision 5. 

11. Mayo Electric Generating Plant, 5-Year Dam Safety Inspection - 1989, Main Dam 
Piezometers, CP&L Drawing (unnumbered). 

12. Mayo Creek Dam Instrumentation Plan & Details - Gibbs & Hill Drawing S-0019. 

13A-
13H Mayo Plant Cooling Reservoir Monitoring Data. 

14 Mayo Electric Generating Plant 5-Year Dam Safety Inspection - 1989, Ash Pond Dam 
Piezometers, CP&L Drawing (unnumbered). 

15A-
15C Ash Pond Monitoring Data. 
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G:\OEPi\GEOTECH\30720\FORMS\SITEMAP XLS 

APPROXIMATE TREE CLEARING AREA 

MAIN DAM EMERGENCY SPILLWAY 
MAYO STEAM ELECTRIC PLANT 

PERSON COUNTY, NORTH CAROLINA 

EXHIBIT 9 

MACTEC 
RALEIGH, NORTH CAROLINA 

DRAWN: DATE: Jun-04 

OFT CHECK: SCALE: 1" = 100' 
ENG CHECK: JOB: 6468-04-0590 
APPROVAL: DWG: 1 



MAYO B-ECTRIC GENERATING PLMlT 
DNJI SAFETY SLRVEILlANCE PROGRAM 
SCt-EDULE 

ACTI'IITY a::SCRIPTION 
A. C:)oUNG RESERVOIR 
1. PIEZOMETERS (18) 

2. WER FLOW MEAS. 

3. AELD INSPECTION 
3.1 UPSTREAM SLOPE 

3.2 DOWNSTRE~M SLOPE 

a.a TOE OF SLOPE 

3.4 NORMAL SRLLWAY GEN. CONDo 
3.5 NORMAL SRLLWAY CONCRETE 

3.6 NORMAL SRLLWAY SLO:lES 

3.7 EMERGENCY' SPILLWAY 
3.BCREST OF CAM 

3.9 OUTLET STRUCTURE 
4. L6GS GAGING STATION FLOW 
5.~ONUMENTSURVEY 

B. A'>H POND 
1. A'>H POND PIEZOMETERS (6) 
2. WER BOX#1 flOW 
3. WER BOX#2 FLOW 
4. WATER LEVEL AT RECORCER 
5. WER AT CANAL 
6. FIELD INSPECflON 

6.1 UPSTREAM SLOPE 

6.2 DOWNSTREAM SLOPE 
6.3 TOE OF SLOPE 

6.4 SPILLWAY CHANNEL 

6.5 CREST OF DI\M 

C. ENGINEERING REVIEW 
1. FIELD REVIEW 

2. Q\TA REVIEW 
3 . .ANNUAL REPCAT 

m 
>< ::c: 
CO 
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JAN FEB MAR APR 
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MAY JUN JUL ALG SEPT 
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OCT NOV DEC 

X 
X 
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X X X 

X X X 

X X X 
X X X 
X X X 

X 
X 
X 

X X X 
X X X 

X X X 

X X X 
X X X 
X X X 
X X X 

X 

X 

AITACHMENT A 
REVISION 5 

f-MONTH MONITORING SCHEDULE 
QUARTERLY MONITORING SCHEDULE 

NOTES 

CHECK SLOP::S FOR SLUIAPING/SETTLEMENT AT 6-MONTH INTERVALS 

CHECK SlOP=S FOR SLU~PING/SETTLEMENT AT 8-MONTH INTERVAlS 
CHECK SLOP::S FOR SLU~ING/SETTLEMENT AT 6-MONTH INTERVAlS 

LOOKFOR OBVIOUS DAM.ft,GE 
CHECK CRACKS ON MlNUAL BASIS 

CHECK SLOPES FOR SLU~INGlSETT~EMENT AT 6-MONTH INTERVALS 

LOOK FOR EROSION AND TREE GROWTH 

CHECK SEE IF LE\I£L AND STABLE 
CHECK SLOPESI [lSCHAflGE SYSTEM 
WEEKLY REAflNGS CURRENTLY SCHEDULED 
SURVEY SUSPENDED PEA 1969 NCUCINSPECT. 

6-MONTH MONITORING SCHEDULE 
QUARTERLY MONITORING SCHEDULE 
QUARTERLY MONITORING SCHEDULE 
WEEKLY REAflNGS CURR ENTL Y SCHEDULED 
WEEKLY REAflNGS CURRENTLY SCHEDULED 

CHECK SLOPES FOR SLUMPING/SETTLEMENT AT 6-MONTH I~ TERVALS 

CHECK SlOPES FOR SLUMPINGISETTlEMENT AT 6-MONTH INTERVALS 
CHECK SLOPES FOR SLUMPING/SETTLEMENT AT 6-MONTH INTERVAlS 

CHECK SLOPES FOR SLUMPING/sETTlEMENT AT 6-MONTH INTERVALS 

VERIFY THAT CREST IS LEVEL AND STABLE 

"f" 
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PLAN VIEW OF MAIN DAM 
N.T.S. 

:::T 0 P1-P3 10' CROSS SECTION 
N.T.S. 

CROSS SEC110N @ P7-P10 
H.T.S. 

CROSS SECTION @ P14-P17 
N.T.S. 

PIEZ fI 
1 
2 
3 
4-

~
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e;,~'" 

5 
6 
7 
8 
9 

0 10 
I") 

+ 11 
co 
C'J 12 .... 
~ 
CJ') 

13 
14-
15 
16 
17 
18 

MAIN DAM 

PIEZOMETER SCHEDULE 

STA1l0N HORZ. OFFSET T.O.P. 

105+50 135' 403.46 
105+50 75 426.33 
105+50 25 4-45.27 
108+28 190' 378.81' 
108+12 130' 4-03.78' 
108+00 90' 426.38' 
110+50 210' 371.00' 
110+50 150' 395.04-' 
110+50 90' 420.60' 
110+50 30 444.20 
113+75 190 380.49 
113+75 130' 4-03.21 
113+ 75 70 427.43 
118+65 210' 372.94-
118+65 150' 397.47' 
118+65 90' 420.73' 
118+65 30' 442.17' 
131+35 10' 451.76' 

SAND FILTER 

TOP OF WEATHERED ROCK 

CROSS SECTION @ P4-P6 
ttT.S. 

1:::T 
. 0 CROSS SECTION @ P11---P13 

N.T.S. 

NOTES: 

1. FREQUENCY OF READINGS SHALL BE AS 
SPECIFIED ON DRAWING D-3691, DAM 
MONITORING ACTlV1TlES. 

2. READING AND RECORDING OF mE PIEZOMETERS 
SHALL BE AS SPECIFIED IN MAYO EGP DAM 
MONITORING PROCEDURE MANUAL 

3. MAlN DAM RESERVOIR NORMAL WATER EL. 434.0' 

EXHIBIT 11 
.. ----.... --.. ----.. ~----.. --------.. ~.~ ~.----.. ----------------.. __4 

~ CAROLINA PO'NER & LIGHT COMPANY 
FOSSIL PLANT BETIERMENT DEPT. 

SCAlE N. T.s. 

MAYO ELECTRIC GENERATING PLANT 
5 YEAR DAM SAFETY INSPECTION - 1989 

MAIN DAM - PIEZOMETERS 

AP1'ROVED 

PAGE 
lOR. B.A. HAARIS I I 1 OF 21 
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WEIR BOX #1 - WEST 

~ , *[ 
(\Ij ;S 
(Il 

P-3 P-4 * ..... P-3A P-4A 

PLAN VIEW OF ASH POND DAM 
N.T.S. 

CROSS SECTION 0 P1 & P1 A 
N.T.S. 

SAND FILTER 

TOP OF WEATHERED ROCK 

10J 
CROSS SECllON @ P3 8( P3A 

N.T.S. 

8 
2; 
I") 

g' 

~ 
~ 
I") 

g 

ASH POND DAM 

PIEZOMEIER SCHEDULE 

PIEZ II STA1l0N HORZ. OFFSET T.O.P. , 14+00 50' 477.73' 
1A 13+90 50" 476.28 
2 19+50 '\00' 459.90 
2A 19+40 '100' 459.86' 
3 26+00 125' 448.24' 
3A 25+90 125' 447.20' 
4- 28+00 .100' 455.94' 
4A 27+90 iOQ' 456.22' 

-~ --~ --

CROSS SECTION @ P2 & P2A 
N.T.S. 

CROSS SECllON C P4 & P4A 
N.T.S. 

NOTES: 
1. FREQUENCY OF READINGS SHALL BE AS 

SPECIFIED ON DRAWING 0-3691 f DAM 
MONITORING ACllV1llES. 

2. READING AND RECORDING OF THE PIEZOMETERS 
SHALL BE AS SPECIFIED IN THE MAYO 
EGP DAM MONITORING PROCEDURE MANUAL. 

3. ASH POND NOF~MAL WATER LEVEL EL. 480.0' 

4. PIEZOMETERS '1 A, 2A, 3A & 4A WERE INSTALLED 
IN TI-lE RANDOM FILL EMBANKMENT 5' ABOVE 
THE SAND FILTERS. THEY ARE EXPECTED TO 
BE DRY WHENTI1E FILTER AND TOE DRAIN ARE 
FUNC1l0NING P!~OPERL Y. 

5. MONITORING DATA DESIGNATED AS "DRyn WILL 
BE PLOTTED AS TI-lE FOLLOWING NUMERICAL 
VALUE: . 

1A DRY @ EL 439.7 

V, DRY 0 EL 441.9 

3Ai DRY 0 EL 395.8 

4A DRY @ EL 420.1 

------- - ----.-~.-----

6. CONCRETE WEIR BOXES #1 & #2 
WERE INSTALLED IN THE SUMMER OF 1984. 
THE WEIR BOXES CONTAIN 90· V-NOTCH WEIRS. 

,Q 
EXHIBIT 14 

CAROLINA POWER & LIGHT COMPANY 
FOSSIL PLANT BETIERMENT DEPT. 

MAYO ELECTRIC GENERA llNG PLANT 
5 YEAR DAM SAFETY INSPEC1l0N - 1989 

ASH F'OND DAM - PIEZOMETERS 

APPROV!:D 

PAGE 
1 OF 10 
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APPZ 1-4 Chart 2 

MAYO PLANT 
ASH POND MONITORING DATA 

PIEZOMETERS 1-4, POND ELEVATION, RAINFALL vs. DATE 
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APPZ 1A-4A Chart 1 

MAYO PLANT 
ASH POND MONITORING DATA 

PIEZOMETERS 1A-4A, POND ELEVATION, RAINFALL vs. DATE 
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AP-WEIR Chart 1 

MAYO PLANT 
ASH POND MONITORING DATA 

WEIR FLOW AND RAINFALL vs. DATE 
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Wed. 08 SeD 2004 - 4:54pm rrohie 

MACTEC 
MACTEC ENGINEERING AND CONSULTING, INC. 

3301 ATLANTIC AVENUE RALEIGH, NORTH CAROLINA 

(fJ 

G) <DO 6 

~ 

~ 
LOUTLET 

STRUCTURE 

PHOTOGRAPH LOCATION MAP-MAYO CREEK DAM 
MAYO ELECTRIC GENERATING PLANT 
PERSON COUNTY, NORTH CAROLINA 

tD 

LEGEND: 

~ PHOTOGRAPH LOCATION AND DIRECTION 
~ (PHOTOGRAPHS TAKEN 03-04-04) 

DRAWN: RR DATE: SEPTEMBER 2004 
DRAWING 

DFT CHECK: SCALE: N.T.S. 1 
APPROVAL: JOB No.: 6468-04-0590 
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I REFERENCE: 

Wed. 08 SeD 2004 - 4:54pm rrohie 

MACTEC ENGINEERING AND CONSULTING, INC. 
3301 ATLANTIC AVENUE RALEIGH, NORTH CAROLINA 
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DFTCHECK: 
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RR 

LEGEND: 

PHOTOGRAPH LOCATION AND DIRECTION 
(PHOTOGRAPHS TAKEN 03-04-04) 

DATE: SEPTEMBER 2004 
DRAWING 

SCALE: N.T.S. 

JOB No.: 6468-04-0590 
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1. Mayo Creek Dam.  Overview of crest and downstream slope. 
 

 
 
 

  2.  Mayo Creek Dam.  Crest and upstream slope at west end. 



 
  3.  Mayo Creek Dam. Typical upstream slope riprap, west end.  Note good vegetation control. 

 

 
 
 

4. Mayo Creek Dam.  Typical upstream slope and riprap on saddle dike at east end of dam. 
 



 
 

5.  Mayo Creek Dam.  Downstream slope looking east from west end. 
 

 
 

 6.  Mayo Creek Dam.  Downstream slope looking west from discharge stilling basin. 
 



 
 

7.  Mayo Creek Dam.  Rock toe in area noted as disturbed in 1994.  No apparent change. 
 

 
 

8.  Mayo Creek Dam.  General view of rock toe. 
 
 



 
 

9.  Mayo Creek Dam.  Hole at top of rock toe.  
 

 
 

10.  Mayo Creek Dam.  New staff gauge and weir. 
 
 



 
 

11.  Mayo Creek Dam.  Outlet structure in lake. 
 

 
 

12.  Mayo Creek Dam.  Stilling basin for outlet discharge. 
 
 



 
 

13.  Mayo Creek Dam.  East abutment-dam toe junction where slight seepage flow noted. 
 

 
14.  Mayo Creek Dam.  Primary spillway looking downstream from near ogee section.  Note smooth 

flow of water. 
 



 
 

15.  Mayo Creek Dam.  Discharge end and outlet channel of Primary spillway.  Note no flow 
obstructions. 

 

 
 

16.  Mayo Creek Dam.  East side wall of primary spillway showing active weep hole. 
 



 
 

17.  Mayo Creek Dam.  Ogee section of primary spillway.  Note smooth flow pattern. 
 

 
 

18.  Mayo Creek Dam.  Flow across joint 18.  Slight disruption near center of spillway. 
 
 



 
 

19.  Mayo Creek Dam.  Flow across joint 19.  Disruption of flow at spalled concrete areas seen 
previously. 

 

 
 

20.  Mayo Creek Dam.  East side of emergency spillway.  Trees in spillway cut after field visit. 
 



 
 

21.  Ash Pond Dam.  Crest and downstream slope.  Note scattered small trees. 
 

 
 

22.  Ash Pond Dam.  Crest and upstream slope.  Vegetation on slope is dead (sprayed). 
 



 
 

23.  Ash Pond Dam.  Upstream slope.  Vegetation in rip rap mostly killed by spraying.  Watch small 
trees. 

 

 
 

24.  Ash Pond Dam.  Downstream slope of east dam section.  Most trees killed by spraying, and are 
dead. 



 
 

25.  Ash Pond Dam.  Downstream slope of west section.  Note some trees still alive. 
 

 
 

26.  Ash Pond Dam.  Rock toe along west section.  Note some trees need cutting or spraying. 
 
 



 
 

27.  Ash Pond Dam.  Hole at top of rock toe on west section. 
 

 
 

28.  Ash Pond Dam.  Erosion hole at top of rock toe on east section of dam. 
 



 
 

29.  Ash Pond Dam.  West weir.  Note sediment accumulation at weep holes. No impact on dam. 
 

 
 

30.  Ash Pond Dam.  East weir.  Minor sediment accumulation in outlet channel. 
 



 
 

31.  Ash Pond Dam.  Outlet channel from west weir.  No obstructions. 
 

 
 

32.  Ash Pond Dam.  Outlet channel from east weir.  Minor obstruction, not significant. 
 
 
 



 
 

33.  Ash Pond Dam.  Skimmer at pond outlet structure. 
 

 
 

34.  Ash Pond Dam.  Crest and downstream slope of secondary pond.  Small trees need controlling. 



 

 
 

35.  Ash Pond Dam.  Upstream slope of secondary pond dike.  Small trees need control. 
 

 
 

36.  Ash Pond Dam.  Discharge of extended fly ash lines. 


