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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards of coal combustion residue (CCR) from the
Tennessee Valley Authority’s Kingston, Tennessee facility in December 2008, which flooded
more than 300 acres of land, damaging homes and property, is a wake-up call for diligence on
coal combustion residue disposal units. We must marshal our best efforts to prevent such
catastrophic failure and damage. 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 Johnsonville Fossil Plant active coal
combustion residue (CCR) management unit is based on a review of available documents and on
the site assessment conducted by Dewberry personnel on September 20, 2011. We found the
supporting technical documentation to be generally adequate, although there is some deficiency
(see Section 1.1.3). As described in Section 1.2.5, there is one recommendation based on field
observations that may help to maintain a safe and trouble-free operation.

In summary, the Johnsonville Fossil Plant CCR management unit, Active Ash Disposal Area
(Island Ash Area), is SATISFACTORY for continued safe and reliable operation. The rating
reflects studies performed by TVA in 2012. Specifically, in a letter report dated October 3,
2012, TVA provided liquefaction potential analysis results and post-earthquake stability analysis
that showed the Active Ash Disposal Area dike met minimum required safety factor. There are
no other recognized existing or potential management unit safety deficiencies.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate
the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e.,
management units) 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 February 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. The EPA used the information
received from the utilities to determine preliminarily which management units had or potentially
could have High Hazard Potential ranking.

The purpose of this report is to evaluate the condition and potential of residue release from
management units and to determine the hazard potential classification. 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. Also, after
the field visit, additional information was received by Dewberry & Davis LLC about the Active
Ash Disposal Area that was reviewed and used in preparation of this report.

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

The following conclusions pertain to the Active Ash Disposal Area (AADA) at the
Johnsonville Fossil Plant. Conclusions are based on visual observations from a
one-day site visit on September 20, 2011, and review of technical documentation
provided by the Tennessee Valley Authority (TVA).

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

Based on a review of the engineering data provided by TVA’s technical
staff and Dewberry engineers’ observations during the site visit, the
improved perimeter dike embankment and new outlet works of the Active
Ash Disposal Area appear to be structurally sound under static loading
conditions. Based on review of the furnished pseudo-static slope stability
analysis completed by TVA’s consultant, Stantec Consulting Services
Inc., in February 2012, the perimeter dike embankment appears to be
stable under relatively conservative seismic loading conditions, which
were based on the 2,500-year return period event with a PGA = 0.254¢g
(hard rock site). Liquefaction can occur at this site, particularly with its
proximity to the New Madrid fault. However, post-earthquake structural
stability meets acceptable minimum FS criterion.

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

Furnished documentation shows that the AADA under current conditions
should be able to pass the full 6-hour PMP event without overtopping the
perimeter dike. Therefore, on the basis of furnished hydrologic/hydraulic
documentation, the AADA appears to have satisfactory
hydrologic/hydraulic safety.

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The supporting technical documentation for the AADA is adequate.
Engineering documentation reviewed is referenced in this report and
selected parts of the documentation are included in Appendix A.

Johnsonville Fossil Plant 1-1
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1.1.4 Conclusions Regarding the Description of the Management Unit(s)

The description of the management units provided by TVA is an accurate
representation of what Dewberry observed in the field.

1.1.5 Conclusions Regarding the Field Observations

Dewberry staff was provided access to all areas in the vicinity of the
management units required to conduct thorough field observations. The
visible parts of the dike embankments, spillway, and outlet structures were
observed to have no signs of overstress, significant settlement, shear
failure, or other signs of instability. The dike embankments appeared
structurally sound. There are no apparent indications of unsafe conditions
or conditions needing emergency remedial action.

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 units. There was no evidence of significant
undocumented embankment repairs or prior releases observed during the
field assessment.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

The surveillance program is adequate. The instrumentation 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 Active Ash Disposal Area is SATISFACTORY for continued safe
and reliable operation. No existing or potential management unit safety
deficiencies are recognized in the field assessment and review of furnished
operations, maintenance, surveillance, and monitoring information.
Acceptable performance is expected under applicable static and seismic
loading conditions and hydrologic conditions in accordance with the
applicable criteria.
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1.2 RECOMMENDATIONS

121

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

Recommendations Regarding the Structural Stability

No recommendations for physical or operational modifications to enhance
structural stability appear warranted at this time.

Recommendations Regarding the Hydrologic/Hydraulic Safety

No recommendations for physical or operational modifications to enhance
hydrologic/hydraulic capacity appear warranted at this time.

Recommendations Regarding the Supporting Technical Documentation
No recommendations appear warranted at this time.

Recommendations Regarding the Description of the Management Unit(s)
No recommendations appear warranted at this time.

Recommendations Regarding the Field Observations

No significant problems were observed in the field assessment that would
require special attention outside of routine maintenance. The minor issues
observed, mostly small eroded areas or areas of poor grass growth, should
be addressed by TVA’s routine maintenance activities. In the DRAFT
Dam Assessment Report, it was recommended that the areas of the two
small apparent seeps at either end of the gabion wall near the south end of
the northeast dike be visually monitored in future inspections, to check for
flowing seepage and movement of soil particles with any flowing seepage
that may develop.

TVA has addressed the above comments and recommendation (see
Stantec’s letter dated October 3, 2012 in Appendix C, Doc 16). The two
apparent seeps were determined to be wet-weather features.

Recommendations Regarding the Maintenance and Methods of Operation
No recommendations appear warranted at this time.
Recommendations Regarding the Surveillance and Monitoring Program

No recommendations appear warranted at this time.
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1.2.8 Recommendations Regarding Continued Safe and Reliable Operation
No recommendations appear warranted at this time.
1.3 PARTICIPANTS AND ACKNOWLEDGEMENT
1.3.1 List of Participants

*Stanley W. Notestine, Dewberry
*Fred Tucker, Dewberry
*John Dizer, TVA
Becky Seaton, TVA
*Roberto Sanchez, TVA
*Scott Turnbow, TVA
*R.J. Rodocker, TVA
*Griffin Lifsey, TVA
*Randy Roberts, Stantec
*Joshua Kopp, Stantec

*Participated in dike field observations
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Johnsonville Fossil Plant (JOF) is located on the east bank of Kentucky Lake
which is west of New Johnsonville, Tennessee, and lies immediately north of U.S.
Highway 70. The plant draws cooling water from Kentucky Lake. The lake is the
receiving body for discharge from the active CCR management unit at the JOF. See
Appendix A, Doc 01 for the location of the JOF site on an aerial map.

The JOF has one active CCR management unit, Active Ash Disposal Area
(AADA), designed and permitted to contain fly ash, bottom ash, boiler slag, storm
water, and plant process water. The Active Ash Disposal Area has been referred to
variously as: Ash Disposal Area No. 2, Island Ash Area, Ash Disposal Area West
of Boat Harbor, Trans Ash Cells 1, 2, 3A and 3B, Ash Disposal Areas 2 and 3,
Main Ash Ponds A and B, and Stilling Pond C. In this report it will be referred to
as the Active Ash Disposal Area or AADA.

The AADA is an island in Kentucky Lake immediately west of the plant generating
facilities and immediately north of the U.S. Highway Bridge over Kentucky Lake.
In plan view the island has a “stretched” diamond shape with the long dimension
oriented generally north-south. The island (AADA) is accessed at its approximate
midpoint by a causeway that forms the south side of the Boat Harbor, which lies
between the north half of the island and the onshore plant generating facilities and
Coal Yard. The plant intake channel is on the south side of the causeway. The
AADA has two basic areas, including an ash stacking area in the northern majority
of the island, and an ash-pond complex in the southern part of the island consisting
of three ponds or cells separated by interior baffle dikes. The island also includes a
small chemical treatment pond located on the south side where the access causeway
connects to the island perimeter dike. The sluice lines from the plant discharge into
the eastern part of the AADA and water flows west through a sluicing channel to
the west side of the AADA, then south southwest to the ash pond complex. The
water flows through a series of three ash ponds and ultimately discharges from the
southernmost pond through a new spillway with six discharge pipes into Kentucky
Lake. The normal water level in the ash ponds is currently maintained at an
elevation to allow at least 5 feet of freeboard at the perimeter dikes. See

Appendix A, Doc 02 for an aerial view of the AADA showing dike locations,
operation areas, and other features.
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Table 2.1 shows a summary of the size and dimensions of the AADA perimeter
dikes.

Table 2.1: Summary of Perimeter Dike Dimensions and Size

Active Ash Disposal Area
Maximum Dike Height (ft) 36
Crest Width (ft) 20to 23
Approximate Length* (ft) 10,150
Side Slope (inside) H:V 2.1:1t03.5:1
Side Slope (outside) H:V 2.5:1 NE, 3:1 SE, 1.9:1t0 3:1 SW, 2:1t0 3.5:1 NW

Perimeter dike

There are several other former ash disposal areas at the JOF including: South
Railroad Loop Ash Disposal Area, Ash Dredge Pond East of Gas Turbines, and
North Abandoned Ash Disposal (Areas A, B, and C). Their locations are outlined
on the aerial view in Appendix A, Doc 02. All of these former ash disposal areas,
except Area C of the North Abandoned Ash Disposal Area, have been capped with
soil and closed. It is understood from TVA personnel that Areas B and C of the
North Abandoned Ash Disposal Area are within the fence of the adjacent DuPont
Plant and that DuPont uses Area C for its plant discharges. The areas that could be
accessed were briefly visited to confirm their status. None of these former ash
disposal areas were assessed, since all except Area C are closed and cannot
impound water; Area C is under DuPont’s control.

2.2 COAL COMBUSTION RESIDUE HANDLING
2.2.1 Fly Ash

Fly ash is collected and sluiced (pumped) to the Active Ash Disposal Area
via a closed system process. Fly ash collected in precipitator hoppers is
removed with hydroveyors to air separator tanks, where ash slurry is
created. Ash from the economizer hoppers and mechanical collector
hoppers is similarly combined in the slurry. A jet pump is used to convey
the slurry through sluice lines (pipes) to a sluicing channel at the AADA.
There is one fly-ash sluice line for each pair of the ten boilers at the JOF.
Handling of the ash at the AADA is described in Section 8.1 of this report.
See Image 2.1 for the general fly ash collection flow path.
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Image 2.1: Fly Ash Collection System Flow Path

Precipitator Air Separator Active Ash
Hopper” . Tank | Disposal Area
AT AT
Hydroveyor Jet Pump
(Conveyance) /Sluice Line
(Piping)

Also Economizer Hopper and Mechanical Collector Hopper

2.2.2 Bottom Ash

Bottom ash, along with boiler slag, is collected and sluiced (pumped) to
the AADA via a closed system process. Ash collected in the bottom of the
boiler is removed with the assistance of water jets, creating ash slurry. A
jet pump is used to draw the slurry through a clinker grinder into a sluice
line, which discharges to the sluicing channel at the AADA. (Although
TVA did not specifically list process equipment such as water jets and
clinker grinders, it is presumed that such equipment is used to help remove
bottom ash from the boilers and grind it into suitable size for efficient
sluicing.) There is one bottom-ash sluice line for each pair of the ten
boilers at the JOF. As noted above, handling of the ash at the AADA is
described in Section 8.1 of this report. See Image 2.2 for general bottom
ash/boiler slag collection flow path.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Johnsonville Fossil Plant 2-3
TVA Coal Combustion Residue Impoundment
New Johnsonville, Tennessee Dam Assessment Report




-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

FINAL

Image 2.2: Bottom Ash/Boiler Slag Collection System Flow Path

Wet Clinker Active Ash
Bottom Grinder Disposal
Boiler | _, > Area

Water Jets Jet Pump
(Conveyance) /Sluice Line
(Piping)

2.2.3 Boiler Slag

See Subsection 2.2.2 above. The boiler slag is collected with the bottom

ash.

2.2.4 Flue Gas Desulfurization Sludge

JOF does not have equipment used for flue gas desulfurization sludge
(FGD) collection, handling and disposition.

2.3 SIZE AND HAZARD CLASSIFICATION

Size classification is based on storage capacity (of water) and maximum dam
height, see Table 2.2a. See Tables 2.1 and 2.3 for embankment height and

estimated pond storage capacity.

The Active Ash Disposal Area currently has a Small Size Classification according
to the USACE Size Classification criteria. However, it is noted that the capacity for
water storage (to top of dike) would exceed 1,000 acre feet if a substantial volume
of ash (on the order of 250 acre-feet or 403,333 cubic yards) were permanently
removed; this would increase the size classification to Intermediate, based on

available water storage capacity.
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Table 2.2a: Size Classification (USACE ER 1110-2-106)
Impoundment

Category 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

The AADA embankments are not regulated for dam safety by a federal or state
agency. Therefore, the AADA does not have a federal or state hazard classification.
However, the TVA has assigned a Significant Hazard potential classification for the
AADA. Dewberry concurs with this hazard potential classification on the basis of
the hazard potential classification system adopted by USEPA,; this classification
system and the hazard potential determination are presented on the field observation
checklist for the JOF AADA (identified as Active Ash Pond 2), included in
Appendix B (also see Table 2.2b). The basis is that failure of the AADA perimeter
dike embankment would discharge CCR into the adjacent Kentucky Lake and low-
lying shoreline areas. Failure would not likely cause loss of life but would cause
environmental damage and disruption of the plant operation.

Table 2.2b: Hazard Classification (FEMA Federal Guidelines for Dam
Safety)

Loss of Human L.ife Economic, Environmental,

Lifeline Losses

Low None Expected Low and generally limited to owner
Significant | None Expected Yes
High Probable. One or more Yes (but not necessary for

expected classification)

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

Information on the amount of CCRs stored in the ash ponds was not provided. The
amount of CCRs currently stored in the AADA was roughly estimated along with
total volume capacity and remaining volume capacity, as summarized in Table 2.3
with other data.
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Table 2.3: Estimated Capacity and other Data for the Unit
Active Ash Disposal Area

Surface Area’ (acre) 87

Current Amount of Ash Stored (acre-feet) 2,090(v. approx.)
Current Remaining VVolume Capacity” (level to | 750 (v. approx.)
top of dike) (acre-feet)
Total Volume Capacity (level to top of dike) 2,840 (v. approx.)
(acre-feet)
Crest Elevation (feet) 390

Normal Pond Level (feet) 384.6

Inside perimeter dike
?Includes Ash Pond Complex

The CCRs include fly ash and bottom ash/boiler slag. The current annual amount
of ash sluiced to the AADA is 290,000 dry tons, including 260,000 dry tons of fly
ash and 30,000 dry tons of bottom ash (including boiler slag). TVA'’s projected ash
disposal amounts through the year 2015 are summarized in Appendix A, Doc 03.
TVA plans to close the AADA by 2016-2017 after converting from wet to dry
operations; TVA plans to dispose of the dry ash in a permitted landfill. During
closure of the AADA 1,129,000 cubic yards of dried ash will be removed and
transported to a permitted landfill. TVA’s Master Strategy for the JOF is
summarized in Appendix A, Doc 04.

2.5 PRINCIPAL PROJECT STRUCTURES
2.5.1 Earth Embankment

The Active Ash Disposal Area is encompassed by a perimeter dike, as
illustrated in the aerial view of the AADA in Appendix A, Doc 02.
Segments of the embankment that comprise the perimeter dike are referred
to as the northeast dike, southeast dike, southwest dike and northwest dike,
according to their position in the diamond-shaped plan configuration of
the perimeter dike. The perimeter dike embankment is constructed
primarily of clay and silty clay. The perimeter dike embankment has been
raised twice since original construction (see Section 4.1 for a summary of
construction history). A summary of the perimeter dike dimensions is
presented in Table 2.1. An aerial plan view of the AADA is shown on the
Boring Plan and the Instrumentation Plan included in Appendix A, Doc
05. Cross sectional views of the perimeter dike prior to recent
improvements are illustrated by the analysis sections included in
Appendix A, Doc 06. Some design sections from drawings of remedial
improvements for the southeast dike are included in Appendix A, Doc 07
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to illustrate the recent improvements made to both the southeast dike and
the northeast dike.

2.5.2 Outlet Structures

The southernmost pond in the ash-pond complex in the south part of the
AADA has a recently constructed primary spillway that discharges
through the southwest dike to Kentucky Lake. This spillway consists of
six 30-inch diameter high density polyethylene (HDPE) DR-17 pipes, each
with a concrete overflow structure at the inlet end and concrete end wall at
the outlet end. The overflow weir at each inlet consists of 5 removable
fiberglass-reinforced stop logs that fit in slots formed in the sidewalls of
the concrete structure. Each stop log is 6 inches high and 7 feet long. The
stop logs are set to maintain a normal water elevation of 384.6 feet. The
inlet area is protected from passing cenospheres and other floating debris
with a galvanized metal skimmer wall. At the outlet end of the spillway
conduits water discharges into a concrete apron with end sill before
flowing onto a riprap-lined apron down to the lake. The concrete apron
with end sill (energy dissipater) is cast integrally with the end wall.

There also are four 18-inch diameter DR-17 HDPE siphon pipes that were
installed to provide dewatering of the ash ponds during construction of the
new primary spillway. Each of the siphon pipes has a 34-foot long
“torpedo” strainer at the inlet end consisting of the same pipe with 168, 4-
inch diameter holes. The four siphons remain in place to serve as an
emergency drawdown structure.

The former spillways included three sets of three decant towers with
bottom discharge conduits including: one set located through the southeast
dike, one set located through the southwest dike, and one set located
through the northwest dike. These structures consist of reinforced
concrete pipe (RCP). All the risers and conduits of the old spillways at the
southeast and southwest dikes and all the conduits of the old spillways at
the northwest dike were filled with grout and abandoned as part of the
project to construct the new spillway, which was completed in November
2009. The risers of the spillways at the northwest dike reportedly had
already been filled with concrete in 2003.
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2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

“Critical” infrastructure includes facilities such as schools, hospitals, fire stations,
police stations, etc. There are 6 such facilities (schools and a fire station) that may
be considered critical or potentially critical infrastructure located within a 5-mile
radius of the plant. These facilities are noted on the 5-mile radius map and
accompanying listing of the critical infrastructure included in Appendix A, Doc 01.
Most are located east and southeast in or near New Johnsonville on what appears to
be higher ground and two are located on what appears to be higher ground on the
other side of Kentucky Lake. None of these facilities would be threatened or
directly impacted by failure of the AADA dike at the JOF. In general, the land use
immediately around the JOF is industrial; a large DuPont plant is located on the
north side of the JOF.

Flood and CCR released from postulated failure of the AADA perimeter dike would
primarily impact Kentucky Lake and surrounding low-lying shore areas. A major
failure and release of ash would likely disrupt plant operations and potentially block
the water intake.
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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

Soon after the December 2008 failure of the CCR impoundment facility at the
Kingston Fossil Plant, TVA engaged Stantec Consulting Services Inc. (Stantec) to
visit and assess all of TVA’s CCR impoundment facilities, including the Active Ash
Disposal Area dike at the Johnsonville Fossil Plant. Stantec’s initial field
assessment was conducted on January 12 and February 23-25, 2009 and was
subsequently documented in a Phase 1 report, which is included in Appendix A,
Doc 08 for reference. The Phase 1 report listed a number of notable observations
and concerns and gave maintenance recommendations, as well as Phase 2
engineering and programmatic recommendations (see the Phase 1 report) that led to
Phase 3 work. The Phase 3 work included design and construction of significant
remedial improvements to correct a number of deficiencies. Aside from routine
maintenance issues, some of the more significant concerns were:

o Stability of steep exterior slopes on the east (northeast) and southeast dikes;

e Raising the dikes by using upstream construction over sluiced ash;

e Significant seepage along the east (northeast) and southeast dikes;

e Use of pushed-together RCP stacked risers, surging of discharge from a
couple of the old RCP spillway pipes, and history of sinkholes forming in
the embankment over the active discharge pipes;

e High water level with only 2 feet or less of freeboard,;

e Unknown composition of the perimeter dike and foundation material;

e Trend of not executing all maintenance recommendations from previous
inspections; and

e Absence of Emergency Action Plan, Operation and Maintenance Plan, as-
built drawings and construction testing records.

Stantec has performed additional engineering studies since the Phase 1 assessment.
Furnished documentation reviewed includes Stantec’s: “Report of Geotechnical
Exploration and Evaluation of Slope Stability Ash Disposal Areas 2 and 3 (Active
Ash Disposal Area)” dated April 13, 2010 (Appendix A, Doc 6), “Hydrologic and
Hydraulic Calculations Summary” dated September 28, 2010 (Appendix A, Doc 9),
and “Results of Pseudo-Static Slope Stability Analysis” dated February 15, 2012
(Appendix A, Doc 10). Extensive remedial work has been performed at the AADA
as a result of the engineering studies, as described in Subsection 4.1.3.
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Stantec’s 2011 annual inspection conducted on June 29-30, 2011 and presented in a
report dated September 22, 2011, indicated no major structural or operational
problems. Observations typically were of routine maintenance-type issues, such as
eroded areas caused by surface runoff, bare spots lacking good vegetative growth
(at exterior slope of southwest dike), animal burrows, small settled area (on new
riprap buttress along the northeast dike), and a small localized slough 60 feet long
near crest of the exterior slope of the northeast dike. Stantec provided
recommendations for repair or monitoring of all these conditions. The small slough
was repaired before the report was issued. The slough had occurred in the steep
remnant of the original dike that still exists along the uppermost 5 vertical feet of
both the northeast and southeast dikes. This steeper part was allowed to remain,
since it has little impact on overall dike stability and because it will be removed
during capping and final closure of the facility.

SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

Discharge from the AADA is regulated by the Tennessee Department of
Environment and Conservation (TDEC). The JOF has been issued a National
Pollutant Discharge Elimination System Permit No. TN0005355 with effective date
of March 1, 2011 and expiration date of November 29, 2013.

SUMMARY OF SPILL/RELEASE INCIDENTS

TVA has indicated that there have been releases of cenospheres and of ash slurry
from piping, associated with AADA operations.

Johnsonville Fossil Plant 3-2

TVA

Coal Combustion Residue Impoundment

New Johnsonville, Tennessee Dam Assessment Report



FINAL

4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

4.1 SUMMARY OF CONSTRUCTION HISTORY
4.1.1 Original Construction

The Johnsonville Fossil Plant was built beginning in 1949 and completed
in 1952. The first six units were completed in 1953, and the last four units
were completed in 1959. The first ash disposal area was the North
Abandoned Ash Disposal Area, which was built in the early 1950s and
closed by 1976 and covered with soil, except Area C, which has continued
to be actively used by the adjacent DuPont Plant. The original pond of the
AADA was constructed to provide a second ash disposal area when the
capacity of the first ash disposal area was nearing depletion. TVA
historical information and reports from internet research indicate that,
during 1968 and 1969, the original pond of the AADA was constructed by
completing a hydraulic fill dike in Kentucky Lake, apparently along small
islands, extending from the north end of the boat-harbor breakwater dike
(original top elevation of 377 feet) and the south end of another dike
(original top elevation of 363 feet) that extended southwest from the south
end of the boat-harbor breakwater dike to apparently protect the intake
channel. These original protective dikes had been constructed of
hydraulic fill dredged from the boat-harbor channel and the intake
channel. The dredge material consisted primarily of clay and silt,
although a chert zone was encountered and mixed with the fine-grained
dredge material to form a clayey gravel mixture in the south part of the
boat-harbor dike. These older dikes bounded the northeast and southeast
sides of the pond, and the new dike formed the southwest and northwest
sides of the pond. The hydraulic fill construction brought the top
elevation of the then new enclosing dike up to 368 feet to 370 feet, 9 feet
to 11 feet above the Kentucky Lake summer pool elevation of 359 feet,
except on the northeast side, which was already at 377 feet. Fill material
for the dike construction came from dredging the interior area of the pond
and consisted of primarily silty clay.

Soon after construction of the enclosing dike there was concern that waves
from high water in Kentucky Lake/Tennessee River during flooding may
overtop the dike at elevation 368 feet to 370 feet. Therefore, in 1970 the
dike was raised to elevation 378 feet (first dike raise) using compacted
clay from a borrow source located on the east side of the coal stockpile.
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Apparently some ash had been sluiced into the pond before this first dike
raise was constructed, but Stantec’s 2010 test borings found no evidence
of ash under this first dike raise. For purposes of this report the first dike
raise is considered part of original construction, since it occurred soon
after the initial hydraulic fill dike was completed. A spillway system was
also constructed at that time, consisting of two sets of three spillway pipes.
One set (South Spillways) was located near the south end of the southwest
dike, and the other set (North Spillways) was located near the north end of
the northwest dike. Each spillway reportedly consisted of a 48-inch
diameter riser constructed of stacked RCP sections and a 36-inch diameter
RCP outlet conduit through the dike embankment. The vertical riser and
the near horizontal outlet conduit were connected via a precast concrete
junction box at the inlet end of the conduit. No end walls were
constructed at the outlet ends of the conduits.

4.1.2 Significant Changes/Modifications in Design since Original Construction

When the pond (AADA) began to reach capacity, the perimeter dike was
again raised in 1978 in the upstream (inside) direction to the final
(existing) crest elevation of 390 feet. Therefore, this second dike raise
embankment was partly (more than 50 percent) founded on sluiced ash.
After initially preparing a 4-foot thick base of compacted bottom ash
under the upstream portion of the new dike, compacted clay was used to
construct the new dike embankment. The clay was obtained from borrow
areas located east of the 500kV switchyard and from the South Rail Loop
Area. A third set of three spillways (East Spillways) was constructed at
this time near the north end of the southeast dike. These spillways were
similar to the original ones, except anti-seep collars were constructed
around the conduits and rubber o-ring gasket seals were used in the RCP
joints. The Chemical Treatment Pond was also constructed at this time.

4.1.3 Significant Repairs/Rehabilitation since Original Construction

Recent remedial improvements have been made at the AADA to address a
number of concerns identified in Stantec’s Phase 1 assessment

(Appendix A, Doc 8) in early 2009 (see Section 3.1). The improvements
have followed a four-stage approach of stability improvements or
stability-related improvements forming the foundation or basis of final
closure in 2017. These stages have included:
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1. Completing construction of the new spillway system in November
2009 and lowering the normal operating water level in the ash
pond complex to elevation 384.6 feet, 2.4 feet lower than the
previous operating level. All the original spillway risers and
conduits, which had not already been plugged with concrete, were
fully grouted and abandoned.

2. Relocating the sluicing channel to flow from east to west across
the AADA in the first quarter of 2010. The abandoned sluicing
channel along the inside of the northeast dike was excavated to
elevation 378 feet and maintained in a dewatered condition by
pumping. This stage, as well as stage 1, has served to lower water
levels in the AADA, which has led to lowering of the phreatic
surface in the perimeter dike embankment, thus enhancing stability
against a shear failure, as well as stability against a piping (internal
erosion) failure.

3. Improving slope stability of the northeast dike by installing
internal filtered drainage blankets over identified seepage areas,
flattening the exterior slope using compacted clay, and
constructing a rock buttress along the toe of the lower bench along
the base of the northeast dike; these improvements were completed
in August 2010.

4. Completing construction of similar (to 3. above) slope stability
improvements of the exterior slope of the southeast dike in the
third quarter of 2011.

Design cross sections shown on selected drawings of the remedial
improvement plans for the southeast dike in Appendix A, Doc 07 illustrate
the typical stability improvements made at both the southeast and
northeast dikes.

During construction of the rock (riprap) buttress along the toe of the lower
berm of the northeast dike, two “slips” (i.e., sudden settlement forming a
scarp) occurred. The first one was located approximately 300 feet north of
the causeway and was about 50 feet long, with a 1.5-foot high vertical
scarp aligned approximately along the original bank line. After several
days of survey monitoring the slip was determined to have stabilized and
additional rock was placed to grade. The second slip occurred
approximately 1,500 feet north of the first one and was about 100 feet
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long. This slip stabilized over a period of several months, and the scarp
was eliminated by grading back the existing in-place rock, rather than
adding more rock. Both slips appeared to be localized bearing capacity
failures, probably caused by placing the thick (15-foot) rock layer too
quickly on the underlying clayey/silty hydraulic fill. Designers studied the
slips and determined that neither was a serious threat to the perimeter dike.

As previously noted, remedial improvements at the southeast dike were
similar to those at the northeast dike. One difference was that a seep area
(identified as Seep 3A) was stabilized with biaxial geogrid before placing
the graded filter. One localized area had to be stabilized by undercutting
and replacing with riprap before placing the geogrid and graded filter. In
addition, during tree clearing on the bank below Seep 3A, a 50-foot long
area of increasing seepage issuing from the hydraulic fill of the lower bank
was encountered. The area was first stabilized with riprap before placing
reinforcing geogrid and a substantial graded filter with overlying rockfill
buttress.

In February 2009 TVA had installed a toe-drain system along the outside
toe of the southeast dike in the area identified as Seep 3A to collect and
monitor the seepage. The toe drain consisted of perforated pipe enclosed
in crushed stone and filter fabric. This collection system was removed
during construction of the 2011 improvements that stabilized the area with
biaxial geogrid before placing the new graded filter, which has no
perforated pipe for collecting and monitoring the seepage.

An earlier improvement in 1996 included placing riprap on the exterior toe
and lower slope below the toe access berm of the northwest dike, to
control erosion by waves and currents from Kentucky Lake water level
fluctuations.

4.2 SUMMARY OF OPERATIONAL PROCEDURES
4.2.1 Original Operational Procedures

Furnished documents do not include the original operational procedures.
The AADA is a man-made basin designed and operated primarily to
contain fly ash, boiler slag/bottom ash, ash sluice water, storm water, and
plant process water. It is presumed that the original pond of the AADA
was operated as a wet pond wherein CCR wastes were transported and
placed by sluicing with water into the pond, where the suspended particles
were allowed to settle out and the water detained temporarily in the pond
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for neutralization and equalization prior to discharge through the original
six gravity-flow overflow structures. It is further presumed that interior
ditches/swales were maintained to promote drainage.

4.2.2 Significant Changes in Operational Procedures since Original Startup

The manner of transporting and placing the fly ash and bottom ash/boiler
slag into the AADA by the wet sluicing method has basically not changed
since original startup. A significant change in operational procedures
since original startup is the use of the AADA as a temporary storage area
for ash received. The approximate date this practice started was probably
in the early- to mid-1980s, when the first dredge cells were developed at
the now closed South Railroad Loop Disposal Area. The practice of
stacking in temporary stockpiles began in January 2010.

4.2.3 Current Operational Procedures

The AADA receives sluiced fly ash, bottom ash/boiler slag, sluice water,
storm water, and plant process water. Currently, the ash is excavated from
the sluicing channel, initially dewatered in a working area next to the
sluicing channel, and then stacked in two temporary stockpiles. In the
summer months the ash in the temporary stockpiles is loaded into dump
trucks and hauled to a permitted landfill. Ash that bypasses the dredging
operation in the sluicing channel settles in the ash pond complex at the
southern end of the AADA. The settled ash in the ponds is removed by a
suction dredge that discharges the ash to a dredge cell in the northern part
of the AADA. This activity maintains proper function of the ponds and
sufficient volume of water for treatment purposes in accordance with
NPDES requirements. Current operational procedures are described in
Section 8.1.

4.2.4 Other Notable Events since Original Startup

There appear to be no other notable events since original startup.
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5.0 FIELD OBSERVATIONS

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Stanley W. Notestine, P.E. and Fred Tucker, P.E. performed a
site visit on Tuesday, September 20, 2011 in company with the participants listed in
Subsection 1.3.1.

The site visit began at 09:00 AM. The weather conditions during the visit were
cloudy with mild temperatures. Ground conditions were still wet from relatively
heavy rainfall the previous day. Photographs were taken of conditions observed.
Please refer to the “Coal Combustion Dam Assessment Checklist Form” in
Appendix B Doc 14. Selected photographs are included here for ease of visual
reference. Digital photographs were taken by Dewberry personnel during the site
visit and provided to TVA.

The visual assessment of the perimeter dike and new spillway was that they were in
satisfactory condition; no significant deficiencies were observed.

5.2 EARTH EMBANKMENT
5.2.1 Crest

The crest of the AADA perimeter dike was observed to be surfaced with
crushed stone and accessible with rubber-tired vehicles. The crest along
all the major segments, including the southeast, southwest, northwest, and
northeast dikes, is shown in Photos 5.1 through 5.4. The perimeter dike
crest was observed to be in good condition with only minor surface
indentations and some minor rill erosion along the edges. No major
depressions (caused by settlement), sags, tension cracks, or other signs of
significant settlement or mass soil movement were observed.
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Phto 5.1: Crstand msie slop along sothat dik, looking
southwest. Note adjacent Pond B to the west (right in photo).

Pho 5.2: Crest and inside slope along northern part of southwest
dike, looking north. Note adjacent Pond A.

5.2.2 Inside Slope and Interior (Disposal) Area

The visible parts of the inside slopes of the AADA perimeter dike were
observed to be in satisfactory condition. Most of the inside slopes in the
active disposal area is buried with ash. No areas of major erosion due to
surface runoff or wave action and no obvious signs of slumps, slides,
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bulges, tension cracks, or animal holes were observed (see Photos 5.1
through 5.4). No woody vegetation was observed on the inside slopes,
although some tall weeds were observed, particularly adjacent to the
ponds in the southern part of the AADA (e.g., see Photo 5.1). Interior
views of the AADA are shown in Photos 5.5 through 5.8, showing the
west part of the sluicing channel (Photo 5.5), the south ash stockpile area
(Photo 5.6), the north ash stockpile area (Photo 5.7), and the sluicing
channel where the ash sluice lines discharge into it at the east end (Photo
5.8). No unstable stockpiles were observed. In fact, the north stockpile
was observed to be mostly depleted from summer hauling operations to
the landfill (see Photo 5.7). No unusual conditions (e.g., sinkholes) were
obvious in the interior area. A view of the ash sluice lines and plant sump
line extending across the causeway to the plant is shown in Photo 5.9, and
a view of the typical route of the ash sluice lines extending from a pipe
chase to the plant is shown in Photo 5.10. Some of the ash sluice lines
(older ones) appeared to be flanged steel pipe and some (newer ones) were
observed to be HDPE pipes. The exterior of the steel pipes was observed
to be somewhat rusty but generally sound; near the discharge point a
couple of the steel pipes were observed to have rust scale. No obvious
leaks were observed. A coating of dry ash around the ends of the sluice
lines suggests that the water level in the sluicing channel has been higher
than observed at the time of the site visit.

Photo 5.3: Crest and inside slope/ interior area along northwest dike,
looking northeast.
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Photo 5.4: Crest an inside slope along northeast dike, looking
southeast.

Photo 5.5: Interior view toward southstockplle rea, looking
southeast.
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Photo 5.6: Interior view of sluicing channel and long-reach
excavators, looking east.

Photo 5.7: Interior view of north stockpile area, looking northeast.
Note most of stockpile has been removed by summer hauling to
permitted landfill; note marker poles to gauge stockpile height.
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Photo 5.8: View of ash sluice lines discharge location at sluicing
channel, looking west. Note plant sump line (largest) discharges
through pipe to Ash Pond Complex.
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Photo 5.9: View of identified ash sluice lines and plnt sump line
extending back to plant across causeway, looking east.
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Photo 5.10: View of ash sluice lines exending from one of plant pipe
races, looking west.

5.2.3 OQutside Slope and Toe

The recently reconstructed outside slope and toe berm/buttress along the
southeast dike is shown in Photos 5.11 and 5.12. Former seep areas are
covered with filtered drainage blankets under the new berm and are not
visible. It was observed that grass turf was used to establish permanent
erosion protection of the new embankment slope. Some of the grass turf
appeared to be “stressed.” TVA personnel indicated that the non-viable
turf will be replaced. Only minor surface erosion was observed on the
new slope, such as shown in Photo 5.13. Some minor rill erosion was
observed on the edges of the stone surfacing of the berm, particularly on
the outer edge at the southwest end. A minor depression holding apparent
surface runoff was observed at the base of the new slope and in the surface
of the toe berm as shown in Photo 5.14.

The outside slope and toe area of the north part of the southwest dike is
shown in Photo 5.15. The toe area had recently been cleared of trees. The
re-graded slope was covered with grass turf, which had not yet become
well-established, as shown by the yellowish color of the grass in Photo
5.15. Some minor bare areas were observed on this slope; the worst one is
shown in Photo 5.16.
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Photo 5.11: Outside slope and toe berm along southeast dike, looking
southwest. Note remnant of original steep slope at top.

al Al b A
Photo 5.12: Riprap buttress of toe berm along outside slope of
southeast dike, looking southwest.
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Phot 5.13: maII erode areaon outside Iope of southeast dike.

Photo 5.1: Slight depression with some trapped water (apparent
runoff) at base of slope and in surface of toe berm of southeast dike.
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Photo 5.15: Outside slope and toe area along north part of southwest
dike, looking south. The toe area had recently been cleared of trees.
Discolored grass is recently placed sod.

Photo 5.1: Slightly eroded barearea on outside slope of suthwest
dike is above recently sodded area.

Minor bare spots were observed on the outside slope of the northwest
dike; Photo 5.17 is representative. The riprap on the outside slope below
the access berm along the lower part of the northwest dike was observed
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to have some relatively tall weeds and minor bushy vegetation, most of
which appeared to have been treated with herbicide. During the flooding
in May 2011, high water in Kentucky Lake rose above the riprap-protected
lower part of the northwest dike outside slope and caused erosion of the
embankment slope above the berm. Two separate areas were repaired
with riprap. One of these is shown in Photo 5.18. The one shown is at a
higher elevation than the other, and it appears that the damage at this
location actually was caused by haul trucks on the narrow access berm
down to the other repair site. The repairs were observed to be satisfactory.
Some erosion was noted on a gravel-surfaced access ramp down the
outside slope at the northern tip of the perimeter dike, as shown in Photo
5.19.

The recently reconstructed outside slope and toe berm/buttress along the
northeast dike is shown in Photo 5.20. As at the southeast dike, former
seep areas are covered with filtered drainage blankets under the new berm
and are not visible. The area of repair of the shallow slough observed in
the steep upper part of the slope during Stantec’s inspection in June 2011
is shown in Photo 5.21. The repair simply involved removing the steep
remnant of the old slope at the top where the slough occurred, which
resulted in flattening the upper part to generally match the new slope
below. Small apparent seeps with no discernable flow were observed
along the toe of riprap at either end of a new gabion retaining wall that
exists near the south end of the outside slope of the northeast dike (just
north of causeway). One of these, shown in Photo 5.22, has a rust-colored
growth or deposit, suggesting iron bacteria or possibly clay fines. The
other seep was observed to have some green algae growth in it. Because
of the presence of what appeared to be iron bacteria at one and green algae
at the other, the wet areas appeared to be persistent and not just drainage
of recent rainfall runoff from the riprap. Nevertheless, these apparent
seeps appeared to be minor.

All the conditions observed along the outside slope and toe areas of the
perimeter dike are minor maintenance-type concerns. No areas of major
erosion and no obvious signs of slumps, slides, bulges, tension cracks,
significant seepage, or animal holes were observed. No significant woody
vegetation was observed on the outside slopes.
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Photo 5.17: Outside slope of northwest dike above access berm
showing bare strip, looking southwest.

Photo 5.18: Outide sloe a toe area of northwest dike showing one
of two areas repaired with riprap after being eroded by elevated
Kentucky Lake level during flooding in May 2011, looking northeast.
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Photo 5.19: Eroded access ra on outsi slope at northern tip of
perimeter dike, looking south.

Photo 5.20: Outside slope and toe berm along northeast dike, looking
northwest. Note remnant of original steep slope at top.
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Photo 5.21: Area of repair of small slough observed earlier this year
in steep part at top of the northeast dike outside slope.

Photo 5.22: Gabion retainmgWaII near south end of northeast dike
outside slope. Small apparent seeps with no discernible flow observed
along toe of riprap at each end of gabion wall.
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5.2.4 Abutments and Groin Areas

Since the AADA is formed within a ring dike system, there are no natural
abutments. However, no significant erosion or displacements were
observed where the access causeway embankment intersects the
perimeter-dike embankment on the east side or at the inside bends in the
perimeter dike.

5.3 OUTLET STRUCTURES
5.3.1 Overflow Structures

The visible part of the new spillway overflow structures located at Pond C
next to the southwest dike are shown in Photo 5.23. The water level in the
pond appeared to be at the new normal operating water elevation (384.6
feet). The six abutting concrete overflow structures fitted with adjustable
weirs of stop logs were observed to be in good condition. The concrete
structures appeared sound. No significant corrosion was observed on the
metal grating, skimmer wall, or other metal parts, although a “scum line”
has formed on the skimmer wall at the normal water elevation.

Photo 5.23: View of six abutting concrete box overflow structures of
new spillway fitted with stop logs, looking north. Note corrugated
metal skimmer wall and adjacent Pond C.
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A view of the tops of the old grout-filled overflow risers in Pond C to the
south of the new overflow structures is shown in Photo 5.24. As
previously noted, there are six other grout- or concrete-filled risers; three
are located at the southeast dike and three are located at the northwest
dike. No obvious problems with any of the abandoned overflow structures
were observed, and no issues with any of them have been reported since
their closure.

Photo 5.24: View of tops of old abandoned (grout-filled) overflow
structures in Pond C next to southwest dike.

5.3.2 Outlet Conduits

Water that overflows the six new overflow structures discharges through
the six new 30-inch diameter HDPE conduits that pass through the
southwest dike. These conduits serve as the primary outlet for the AADA.
The water discharges into an energy dissipater before flowing down a
riprap-lined apron to Kentucky Lake. Water was discharging from these
primary outlet conduits at the time of the site visit, as shown in Photo
5.25. The concrete endwall and energy dissipater appeared to be in good
condition with no obvious undermining. The tops of air vents installed for
each conduit to prevent surging flow from entrapped air are shown near
the top of the southwest dike in Photo 5.26; they appeared to be
functioning properly. No sinkholes or dropouts were observed in the
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embankment over the conduits. The riprap-lined apron appeared to be
sound with no obvious areas of eroded and displaced riprap.

I

Photo 5.25: View of outlet ends of the six conduits of the new primary
spillway discharging into energy dissipater, looking north. Note
siphon pipes beyond.

Photo 5.26: View of outlet ends of the four new siphon pipes. Note air
vents near top of southwest dike for the six new conduits of the
primary spillway.
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The outlet of the grout-filled abandoned outlet conduits associated with
the previously described abandoned overflow risers were not visible in the
field. However, no obvious indications of past sinkholes or dropouts were
observed along the general alignments of the conduits through the
perimeter dike at their respective locations, and no issues with any of the
abandoned conduits have been reported since their closure.

Photo 5.27: View of flow to Kentucky Lake along riprap apron below
the energy dissipater, looking northwest.

Low Level Qutlet (Siphons)

There is no low level outlet. However, the four 18-inch diameter HDPE
siphon pipes that were installed to lower the water level in the ash pond
complex during construction of the new spillway will remain in place to
provide a means of emergency drawdown of water in the ponds. The
relative location of the siphons is shown in Photo 5.25, and the discharge
ends of the siphon pipes with gate valves are shown in Photo 5.26. The
siphons and associated gate valves and hardware were observed to be in
satisfactory visual condition.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Flood of Record

No documentation has been provided about the maximum water surface
elevations in Active Ash Disposal Area. The AADA is contained within a
perimeter dike and does not receive off-site natural drainage. Therefore, it
does not receive flood inflows from off-site. The source of water into the
AADA, aside from sluicing water, plant drainage, and Coal Yard runoff, is
precipitation that falls directly into the AADA. Historic climate data
available on-line from the National Weather Service (NWS) indicate that
record rainfall was experienced in middle Tennessee in the two-day period
of May 1-2, 2010. At New Johnsonville 15.87 inches of rain were
recorded in the 48-hour period, and at nearby Camden 19.41 inches were
recorded. According to an “Average Recurrence Intervals Map for 48-
Hour Duration,” prepared by the Hydrometeological Design Studies
Center, Camden is in a location that experienced rainfall having an
average recurrence interval exceeding 1000 years, and New Johnsonville
is at a location at the upper end of a the 500- to 1000-year recurrence
interval. In addition, significant flooding of Kentucky Lake occurred in
early May 2011. The lake level rose above the access berm along the
lower part of the northwest dike and caused some erosion of the outside
slope, as previously described.

6.1.2 Inflow Design Flood

For the “small” size and “significant” hazard potential classification
assigned to the AADA dike, the USACE hydrologic evaluation guidelines
(ER-1110-2-106 26 Sept 1979 “Recommended Guidelines for the Safety
Inspection of Dams”) recommend a spillway design flood (SDF) of 100-
year frequency to 1/2 Probable Maximum Flood (1/2 PMF), where the
magnitude selected most closely relates to the involved risk. For
comparison, the Tennessee Dam Safety Laws and Regulations (2007)
require (for existing dams) use of a Freeboard Design Storm of 1/3
Probable Maximum Precipitation (1/3 PMP) (6-hour duration) to develop
the design flood.
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Stantec has performed a hydrologic and hydraulic (H & H) analysis of the
AADA. The analysis is summarized in their memo titled “Hydrologic and
Hydraulic Calculations Summary” (H & H memo) dated September 28,
2010 (see Appendix A, Doc 09). Stantec’s analysis evaluated the
performance of the AADA ash pond complex for the 6-hour PMP. The

results of the analysis are summarized in the following Table 6.1:

Table 6.1: Summary of 6-Hour PMP Routing

Pre-Design Post-Design

Conditions Conditions’
Drainage Area (ac) 87 87
Dam Crest El (ft) 390 390
Normal Pool EI (ft) 387.5 384.6
Normal Freeboard (ft) 2.5 5.4
Design Storm Max Pool El (ft) Overtops 388.7
Min Freeboard During Design Storm (ft) None 1.3

IConditions that now exist after remedial improvements

6.1.3 Spillway Rating

Stantec’s H & H memo indicates that spillway rating curves were
developed for the existing (old) spillways (for the pre-design analysis), but
they are not included in the memo. The spillway rating for the new
spillway, which has replaced the now grout-filled old spillways, appears to
be represented by “paired data” that includes a storage-discharge
relationship and an elevation-storage relationship in the HEC-HMS Input
Files accompanying the memo (see Appendix A, Doc 09).

6.1.4 Downstream Flood Analysis

No downstream flood analysis has been provided for the AADA. A
general qualitative analysis based on field observations and review of
available data follows.

Failure of the AADA perimeter dike through either the northwest or
southwest dikes would release water and ash carried with the water to
impact primarily Kentucky Lake. For the ash from the northern part of the
AADA to travel far through a breach it would have to be over-saturated by
prolonged wet-weather conditions prior to a breach occurring by whatever
cause (either geotechnical or hydrologic/hydraulic). Failure through the
northeast dike would impact the boat harbor and potentially disrupt coal
delivery and unloading systems. Failure of the southeast dike would
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impact the intake channel and potentially block it. A failure would not
likely cause loss of life.

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Although the furnished information is not detailed, the hydrologic/hydraulic
documentation available for the AADA appears to be adequate.

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

For assessment purposes the appropriate design storm for the AADA may be taken
as 1/3 PMP, 6-hour duration (see Subsection 6.1.2). Stantec apparently selected the
design storm on the basis of “Intermediate” size and “High” hazard potential
classifications for the AADA, which is conservative.

Stantec’s analysis shows that the ash pond complex under current conditions with
new spillway and other recently constructed improvements should be able to pass
the full 6-hour PMP event without overtopping the perimeter dike. Therefore, on
the basis of furnished hydrologic/hydraulic documentation, the AADA appears to
have satisfactory hydrologic/hydraulic safety.
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION
7.1.1 Stability Analyses and Load Cases Analyzed

TVA'’s consultant, Stantec, has performed geotechnical explorations and
analyses of the Active Ash Disposal Area perimeter dike. Stantec’s
stability assessment included analyses of static slope stability,
seepage/piping potential, and simplified seismic slope stability using the
pseudo-static' method. Computer software programs commonly used in
the geotechnical profession were used to aid in the analyses. The
exploration results and/or analyses results are presented in the following
Stantec reports:

1. “Report of Geotechnical Exploration and Evaluation of Slope
Stability Ash Disposal Areas 2 and 3 (Active Ash Disposal Area)”
dated April 13, 2010.

2. “Results of Pseudo-Static Slope Stability Analysis Active CCP
Disposal Facilities - BRF, COF, GAF, JSF, JOF, KIF, PAF, and
WCF” dated February 15, 2012.

The slope stability analyses focused on stability of the exterior slopes at
nine different sections of the perimeter dike at normal pool elevation
(which is typical and acceptable). The load cases analyzed included:

1. Static steady-state seepage, ash pond normal pool el 384.6 ft
(Performed on the nine different sections)

2. Earthquake w/ horiz seismic coef = 0.254¢g, normal pool el 384.6 ft
(Performed on one critical section that had the lowest factor of
safety under static loading: Section K)

! The pseudostatic method is a simplified method for determining seismic slope stability that is based on the same
approach (i.e., limit equilibrium) used in analyzing static slope stability. In current practice, the pseudostatic method
of analysis is used primarily as a screening tool to help assess whether an embankment dam or slope requires a more
detailed seismic slope analysis. The pseudostatic method ignores cyclic loading of the earthquake, but accounts for
seismicity by applying an equivalent static force on the slope. In the limit equilibrium approach bearing capacity
and stress-strain relationship of the soil is not considered, so the method should not be used for sensitive clays and
other materials that lose shear strength during an earthquake or loose soils located below the groundwater table
subject to liquefaction.
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The load case initially analyzed for the perimeter dike before remedial
improvements were made included only Case 1 above with the then
normal pool elevation of 387.5 feet and up to 390 feet in sections at the
sluicing channel. However, unsatisfactory factors of safety were obtained
for the southeast dike and northeast dike in both the slope stability analysis
and the seepage analysis. Consequently, remedial improvements were
made in the four stages described in Subsection 4.1.3, to lower the normal
water level in the ponds, lower the phreatic surface, and increase stability
of the outside slopes of the southeast dike and northeast dike by physical
modifications.

The various static stability analysis sections for the original dike sections
are included in Appendix A, Doc 06 for reference. (The final slope
geometries of the repaired outside slopes of the northeast and southeast
dikes are not shown in the analysis sections in Doc 06. However, the
typical repair sections for the southeast dike, which are similar for the
northeast dike, are shown in Appendix A, Doc 07.) The pseudo-static
analysis is summarized and illustrated in Stantec’s February 15, 2012
report, applicable parts (Appendix A, Doc 10).

7.1.2 Design Parameters and Dam Materials

The perimeter dike embankment soils consist of predominantly clay for
the two dike raises and material identified as “fill”” for the original dike
embankment that was placed hydraulically; based on Stantec’s test
borings, it appears that the original dike consisted of predominantly clays
and some silts. The upper (second) dike raise embankment was partly
founded on ash. A relatively thick layer of alluvial clay and silt underlies
the perimeter dike and extends down to a deeper layer of alluvial sand and
gravel. Based on laboratory shear strength testing and correlations with
standard penetration test data from the borings, design properties and
parameters were developed for use in stability analyses. The design
properties and parameters used in static stability analyses were as shown
in the following Table 7.1:
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Table 7.1: Design Properties and Parameters of Materials used in
the Static Stability Analyses
Effective Stress
Parameters
Material Unit Wt. (pcf) | C (psf) | @ (deg)
Ash 100 0 22
Upper Clay Dike 125 200 29
Lower Clay Dike 125 100 29
Fill 124 50 39
Alluvial Clay & Silt 124 100 30
Alluvial Sand & Gravel 120 0 30
Riprap 100 0 38

See analysis sections in Appendix A, Doc 06 for source of information in this table.

Design properties and parameters used in the pseudo-static slope stability
analyses were as shown in the following Table 7.2:

Table 7.2: Design Properties and Parameters of Materials used in
the Pseudo Static Stability Analyses
Undrained Strength
Unit Wt. (pcf) Parameters
Material C (psf) @ (deg)

Ash 100 0 10
Upper Clay Dike 125 521 16.2
Lower Clay Dike 125 533 20.1
Fill 124 630 17.8
Alluvial Clay & Silt 124 714 17.8
Alluvial Sand & Gravel 120 0 30
Riprap 100 0 38

See analysis section in Appendix A, Doc 10 for source of information in this table.
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Uplift and/or Phreatic Surface Assumptions

The phreatic surface in the embankment slope stability analysis sections
was assumed to extend through the embankment section in a step fashion
through the two dike raise embankments down from the pond water
elevation to the lake elevation at the toe of the embankment section (see
analysis sections in Appendix A, Doc 06 and Doc 10).

From visual observations in the field, the phreatic surface was not
observed to crop out on the outside slope of the various segments of the
perimeter dike. The small non-flowing seeps noted at the toe of riprap at
either end of the gabion retaining wall near the south end of the northeast
dike possibly are associated with the phreatic surface.

Factors of Safety and Base Stresses

The computed factors of safety for the load cases analyzed in the slope
stability analyses of the perimeter dike are shown in the Table 7.3 for the
most critical sections. Conventional minimum FS criteria are 1.5 for static
long-term stability and 1.0 for earthquake stability (by pseudo-static
method).

Seepage exit gradients were computed and compared with the critical
gradient (1.0 to 1.22, depending on location) to calculate a factor of safety
against piping (FSpiping = Icit/1). The minimum computed FSpping > 4 for
the more critical analysis sections of the improved southeast and northeast
dikes. This is an increase from the minimum FSpiping = 2.5 calculated for
the most critical section (Section B-B’ at the northeast dike) prior to
improvements. The minimum computed FSpiping = 3.6 for the most critical
section of the southwest dike (Section I-1") apparently remained
unchanged, even though the normal pool elevation has been lowered.
Stantec adopted a target minimum factor of safety criterion of 4.0 against
piping for the improved dikes. This exceeds the factor of safety criterion
of 2.5-3.0 proposed in 1977 by Cedergren and noted in USACE’s EM
1110-2-1901.
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Table 7.3: Slope Stability Factors of Safety (Outside Slope) — Most
Critical Section

Calculated Minimum Factor of

Safety (FS)
Load Case Original* Current® (Stage 4)
1. Static Steady State 1.2 1.5
2. Earthquake - 0.254g Horiz Not 1.0
Seismic Coef (Conservatively Analyzed
taken as the PGA for the 2,500-yr
Return Period Event)

'For static stability Section C-C’ (Northeast Dike) is most critical for significant (deep)
potential failure surfaces. With implementation of Stage 4 Section K-K’ became the
critical slope for significant potential surfaces. Sources: Stantec reports dated April 13,
2010 and October 3, 2011

Liquefaction Potential

Initially, no liquefaction potential analyses were provided, since TVA
intended that liquefaction potential would be addressed as part of a
comprehensive risk/consequences-based evaluation of seismic failure risks
being conducted in closure design. TVA’s approach is described in
“White Paper - Seismic Risk Assessment Closed CCP Storage Facilities”
(White Paper) prepared by Stantec and included in Appendix A, Doc 10
for reference. However, in response to recommendations in Dewberry’s
DRAFT Coal Combustion Residue Impoundment Dam Assessment Report,
Johnsonville Fossil Plant, Tennessee Valley Authority, Memphis,
Tennessee dated May 2012, (DRAFT Dam Assessment Report), TVA had
Stantec perform an analysis of liquefaction potential based on ground
motion estimates for a design earthquake with 2,500-year recurrence
interval. Assessments were done independently for New Madrid Source
events and for events from “all other sources,” since the different sources
produce significantly different seismic hazards. Estimates of peak
horizontal acceleration at the surface (PGAsoi) Wwere made based on the
peak horizontal acceleration at the top of hard bedrock (PGA k), USing a
simplified procedure developed for TVA by Dr. Gonzalo Castro and GEI
Consultants. The analysis determined the factor of safety against
liquefaction versus depth. The simplified method proposed by Seed and
Idriss (1971) and adopted by Youd et al. (2001) was used to determine the
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cyclic stress ratio (CSR), which represents the magnitude of cyclic shear
stresses induced by the earthquake. Recommendations of Youd et al.
(2001) and blow count data from Stantec’s test borings at representative
Section K-K” were used to determine the cyclic resistance ratio (CRR).
The results of the liquefaction potential analysis indicate that the saturated
ash and the alluvial sand and gravel layer would likely undergo
liquefaction for the 2,500-year earthquake. Therefore, the post-earthquake
stability of the section was analyzed for static conditions with reduced
shear strengths for the materials anticipated to liquefy as a result of
earthquake shaking. The full static, undrained strength values were used
for the unsaturated soils anticipated not to develop excess pore pressures
during seismic loading; 80 percent of the static undrained strength was
assumed for saturated clays and soils with factor of safety against
liquefaction (FSjiq) > 1.4; a reduced strength was assigned based on the
excess pore pressure ratio, r, (Seed and Harder 1990; typical values
published by Marcuson and Hynes 1989) for saturated low-plasticity
granular soils with 1.1 < FSjiq < 1.4; and residual shear strengths were
used for the materials anticipated to liquefy. The residual strengths were
estimated using a new “hybrid” model developed by Kramer and Wang (in
press). The post-earthquake stability analysis yielded a minimum factor of
safety of 1.0 for the critical slope, which is the upstream (inside) slope of
Section K-K’. The upstream slope occurs on the dike raise part of the
section, which is largely founded on ash. (Analysis of the outside slope
resulted in a minimum factor of safety of 1.5). The minimum factor of
safety of 1.0 is considered acceptable for this condition. (See Stantec’s
letter dated October 3, 2012 in Appendix C, Doc 16 for more description
and discussion of methodology used in their liquefaction potential analysis
and post-earthquake analysis.)

7.1.6 Critical Geological Conditions

The Active Ash Disposal Area is located on recent alluvium of the
Tennessee River floodplain, which is largely inundated by Kentucky Lake.
Based on geologic and subsurface information related in Stantec’s report
(April 13, 2010), the alluvium consists of fine-grained silt and silty clay
that grade into sand and river gravel with increasing depth. Based on
foundation drilling for the U.S. Highway 70 bridge the alluvium was
found to range up to 67 feet in depth and to average 60 feet in depth
beneath the former floodplain surface. In a groundwater monitoring well
drilled at the AADA in 1986 bedrock was encountered at an elevation of
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290 feet, which was indicated to be about 100 feet below the dike
(presumably below the crest). This boring encountered a 40-foot thick
layer of sand and gravel, presumably in the lower part of the alluvial soil
profile. The alluvium is indicated to be underlain by Devonian-age
Chattanooga Shale in turn underlain by the Camden Formations. The
Chattanooga Shale is described as a fissile, bituminous, carbonaceous
shale. It was noted to likely be thin to nonexistent beneath the AADA.
The Camden formation was noted to consist of thin (from 1 to 3 inches
thick) beds of cherty limestone and to contain hard, dense, brittle, white
chert pieces, separated by softer gritty clay layers. Stantec’s geologic
information was referenced to a John Kellberg’s report “Geology of the
New Johnsonville Steam Plant Site,” 1948.

The main hazard associated with the geology of the area is the potential
for the presence of very soft soils that may behave unsatisfactorily under
certain cases of loading, particularly seismic loading. As previously
mentioned, many of Stantec’s test borings penetrated very soft to soft
alluvial soils immediately beneath the perimeter dike embankment and in
the lower part of the embankment.

Seismicity — The Johnsonville Fossil Plant is located near the east edge of
the New Madrid Seismic Zone. This zone is an area considered to have
high seismic hazard, based on the historical record of strong earthquakes
occurring in this area. Near the edge of this zone, where the plant and
Active Ash Disposal Area (AADA) are located, the seismic hazard is
considered to be moderate. From the USGS Interactive Deaggregation
website, based on the USGS Seismic-Hazard Maps for Central and
Eastern United States, dated 2008, the AADA is at a location anticipated
to experience 0.270g peak (horizontal) ground acceleration (PGA) with a
2-percent probability of exceedance in 50 years (2,475-year exceedance
return time, often rounded to 2,500 years), assuming uniform firm-rock
site conditions, i.e., a site with average shear wave velocity of 2,500 feet
per second (fps) in the upper 100 feet below the ground surface.

TVA uses seismic hazard results from the TVA Dam Safety Seismic
Hazard Model developed by AMEC Geomatrix, 2004. Values of PGA
from this model for the JOF are 0.254g for 2,500-year exceedance return
time. The TVA values are based on “hard rock” rather than the “uniform
firm-rock” site conditions assumed for the USGS Seismic-Hazard Maps.
According to TVA’s documentation, the hard rock to uniform firm rock
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amplification factor for PGA is 1.52. Therefore, the TVA PGA values
would need to be multiplied by this amplification factor to compare with
the USGS PGA values. Using this factor, the “uniform firm-rock” values
estimated from TVA’s “hard rock” values are higher than the values
obtained for the JOF site from the USGS Interactive Deaggregation
website.

ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

The supporting technical documentation for structural stability of the Active Ash
Disposal Area perimeter dike at the Johnsonville Fossil Plant is adequate. The
methods used in the static slope stability, seismic (pseudo-static) slope stability,
seepage, and liquefaction potential analyses are acceptable. Material properties and
parameters and other assumptions used in the analyses appear to be reasonable.

A flood surcharge case was not analyzed, but it is not expected that the clay
embankment slope stability factor of safety would fall below an acceptable FS = 1.4
(criterion per USACE EM 1110-2-1902). A case of rapid drawdown of a maximum
flood lake level on the outside slope also was not analyzed, but likewise, for the
clay embankment it is not expected that the slope stability factor of safety would
fall below an acceptable FS = 1.1 (criterion per USACE EM 1110-2-1902). In fact,
the slope experienced a record flood elevation from Kentucky Lake in May 2010,
and the drawdown of the subsiding water after reaching its peak apparently caused
no drawdown failures on the outside slope, although some erosion damage was
caused on the embankment slope above the riprap-protected lower part of the
embankment, as previously mentioned.

ASSESSMENT OF STRUCTURAL STABILITY

The structural stability of the Active Ash Disposal Area perimeter dike
embankment at the Johnsonville Fossil Plant in its current improved condition
appears to be satisfactory based on the following:

e Documented static slope stability analyses showing satisfactory factors of
safety against both deep and shallow potential circular arc shear failures
under steady state seepage loading condition.

e Documented seismic response evaluation of a representative section of the
Active Ash Disposal Area perimeter dike under design earthquake with
2,500-year recurrence interval, including pseudo-static stability analysis
showing acceptable factor of safety, liquefaction potential analysis, and
post-earthquake analysis using reduced soil strengths showing an acceptable
factor of safety for post-earthquake conditions.
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e Documented seepage analyses and evaluation of exit gradients showing
satisfactory factors of safety against a piping failure.

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

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

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

The overflow structures and outlet conduits of the new spillway appeared to be in
sound and stable condition with no evidence of structural deterioration of the
limited visible parts of the structures that could be seen. The concrete energy
dissipater and riprap-lined channel appeared to be sound with no undermining or
erosion. The metal parts and hardware at the overflow structure appeared to be
sound and generally free of corrosion.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATING PROCEDURES

The Active Ash Disposal Area receives sluiced (pumped) ash slurry from both the
bottom ash/boiler slag handling system and the fly ash handling system. Pairs of
the 10 coal-fired boilers at the plant share two sluice pipes, one for fly ash and one
for bottom ash/boiler slag, extending from the plant across the causeway to the east
side of the AADA (total of 10 sluice lines), where they discharge into a sluicing
channel (see Photo 5.8). There is an additional line that carries plant process water
to a bypass inlet at the sluicing channel; the bypass drains directly to the ponds, to
reduce the volume of water in the sluicing channel. Coal Yard runoff also is
pumped to the AADA.

At the sluicing channel long-reach excavators scoop out most of the ash, and after
initial draining of excess water in a working area next to the sluicing channel, the
ash is stacked at a higher level on the northern part of the AADA to drain further
while awaiting removal. Heavy equipment, such as bull dozers, scrapers,
compactors, is used in the stacking operation. In the summer the dried ash is loaded
into dump trucks and hauled to a permitted landfill in Camden, TN (former Bevins
Quarry). In the winter when the ash loading and hauling is not feasible the ash is
stacked in two separate stockpiles, north winter stockpile (north of sluicing channel)
and south winter stockpile (south of sluicing channel), both in the northern portion
of the AADA. The stacking is done within setbacks from the existing sluicing
channel (130 feet to provide an area for initial dewatering before stacking) and the
abandoned sluicing channel (40 feet). Boundary markers delineate the toe limits of
the north stockpile. The top elevation of the ash stack is generally limited to 390
feet, except in the winter when the stacking may reach a maximum elevation of 405
feet. Side slopes of the stacked ash are maintained at 3H:1V, and a 20-foot wide
bench is maintained at elevation 400 feet on the north and east sides of the north
stockpile.

An ash-pond complex of three cells in the southern 40 percent of the AADA
accumulates sluice water and storm water prior to discharge through the new
spillway system. The ponds are dredged every two years with a suction dredge to
remove ash that does not get removed by the removal operations at the sluicing
channel. The dredged material is piped to a temporary dredge cell located on the
north side of the ash disposal area. The cutter head at the end of the suction dredge
pipe is restricted from getting closer than 100 feet from the centerline of the
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perimeter dike. Marker buoys are used as a visible reference to the set-back line for
the dredge operator. Water trucks are used as necessary to control dust. The ash
excavation, drying, and hauling operations are contracted. TVA’s written
operations procedures are included in Appendix A, Doc 11.

The normal water level in the ash-pond complex in the southern part of the AADA
Is now maintained at elevation 384.6 feet, after spillway improvements were made,
which allows for at least 5.0 feet of freeboard. Water discharges at the spillway
outlet are monitored according to NPDES Permit requirements.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

Maintenance of the dike embankments and outlet works of the AADA, and essential
operating equipment, such as the piping (ash sluice lines), pumps, and other
equipment (e.g., gates, valves, etc.), are performed as needed, as determined by
routine inspections performed by plant personnel. Vegetation on the embankment
slopes is scheduled to be mowed at least three times during the growing season.
Any woody vegetation is removed. Erosion repairs are made and animal holes
filled as needed. TVA’s written maintenance procedures are included in

Appendix A, Doc 11. TVA also follows written guidelines for repair of routine
maintenance problems, such as gully and rill erosion repair, burrow repair, wave
erosion repair, etc., as shown in Appendix A, Doc 12.

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 active AADA appear to be
adequate.

8.3.2 Adequacy of Maintenance

Maintenance of the impounding embankments and outlet works of the
AADA appears to be adequate. No major maintenance issues were noted
from review of the latest annual dike inspection report.
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES

TVA has a program of conducting, daily, weekly, monthly, quarterly, and annual
inspections of the Active Ash Disposal Area. The inspections are documented with
checklist forms and written reports. Any deficiencies requiring correction or
maintenance are reported and tracked. The Seepage Action Plan previously
mentioned is used to track seeps and determine the level of repair necessary. In
summary:

e Daily inspections are conducted by the on-site Contractor and documented in
a Daily Field Report.

e The weekly inspections are carried out by the Field Supervisor and
documented on a Weekly Facility Observation Form.

e The monthly inspections are conducted by the Construction Manager and
documented on a Monthly/Quarterly/Special Facility Inspection Form.

e The quarterly inspections are performed by the Routine Handling Operations
and Maintenance (RHOM) team led by the RHOM Manager and documented
on the Monthly/Quarterly/Special Facility Inspection Form. Conditions
requiring engineering recommendations are reported to Coal Combustion
Products (CCP) Engineering or to a geotechnical engineer to provide
recommendations for the repair.

e Unscheduled inspections are also performed after special events such as heavy
rainfall and earthquake and documented on the Monthly/Quarterly/Special
Facility Inspection Form.

e The annual inspections focus on structural integrity and are performed by a
qualified geotechnical engineer (e.g., Stantec) under the responsibility of CCP
Engineering. The inspection includes both active and inactive ash disposal
areas, including closed disposal areas (i.e., South Railroad Loop Ash Disposal
Area, Ash Dredge Pond East of Gas Turbines, and North Abandoned Ash
Disposal Area A). The annual inspection is documented in a written report.
Recommendations for any needed repairs or maintenance or needed studies
are included in the annual report.

TVA’s written inspection and reporting procedures are included in Appendix A,
Doc 11.
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9.2 INSTRUMENTATION MONITORING

Dam performance monitoring instrumentation includes 32 piezometers in place along
the crest and toe of the perimeter dike around the AADA and 4 slope inclinometers
installed from the crest of the northeast (2), southeast, and northwest dikes. The
piezometers were installed in many of the test borings made by Stantec during
geotechnical explorations in February-April 2009 as part of the Phase 2 studies. The
inclinometers were installed in August-September 2009, although it appears that a
replacement inclinometer was installed in February 2010. The locations of the
piezometers and inclinometers are shown on the Instrumentation Plan included in
Appendix A, Doc 05. The piezometer water levels and inclinometers are typically
measured monthly. The piezometer water-level readings and elevations for the
approximately 2.5-year period of record from March 30, 2009 to August 1, 2011 are
tabulated in Appendix A, Doc 13. The piezometer water levels appear to have
gradually dropped to lower elevations after the normal water level in the ash-pond
complex was lowered as a result of the spillway improvements. The piezometer
water levels also appear to have fluctuated up and down at the lower elevations,
depending on seasonal variations in rainfall and water level in Kentucky Lake, which
is lowered 5 feet to approximately elevation 354 feet in winter. The furnished record
of the inclinometer readings (November 2009 to March 2010 and March 2011 to July
2011), included in Appendix A, Doc 13, indicates no notable magnitude or trend of
movement in the axis transverse to the slope or the axis parallel to the crest. The very
small recorded movements tend to fluctuate back and forth.

Visual monitoring for seep areas is performed and documented in a Seepage Log.
Any needed actions are taken according to the Seepage Action Plan.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program

TVA’s inspection program for the AADA dikes is appropriate and adequate.
No major safety issues were noted in the last annual inspection report (see
discussion in Section 3.1). Areas of concern noted in Stantec’s Phase 1
assessment in early 2009 have been remediated through extensive
improvements constructed since then.
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9.3.2 Adequacy of Instrumentation Monitoring Program

The instrumentation monitoring program 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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APPENDIX A
Document 1

Johnsonville Fossil Plant Aerial Vicinity Map
and 5-Mile Radius
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APPENDIX A
Document 2

Active Ash Disposal Area Aerial View —
Stantec Map
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APPENDIX A
Document 3

Johnsonville Fossil Plant — Long Term
Disposal Plan
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Document 4

Johnsonville Fossil Plant — Master Strategy
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APPENDIX A
Document 5

Boring Plan and Instrumentation Plan
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APPENDIX A
Document 6

Analysis Sections — Original Conditions
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Appendix H

Slope Stability Sections
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