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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards of coal combustion residue from the Tennessee
Valley Authority’s Kingston, Tennessee facility in December 2008, which flooded more than
300 acres of land and damaged homes and property, is a wake-up call for diligence on coal
combustion residue disposal units. A first step toward this goal is to assess the stability and
functionality of the ash impoundments and other units, then quickly take any needed corrective
measures.

This assessment of the stability and functionality of the Allen Fossil Plant coal combustion
residue management units is based on a review of available documents and on the site
assessment conducted by Dewberry personnel on September 19, 2011. We found the supporting
technical documentation to be generally adequate, although there is some deficiency

(Section 1.1.3). As detailed in Section 1.2.5, there are 5 minor recommendations based on field
observations that may help to maintain a safe and trouble-free operation.

In summary, the Allen Fossil Plant CCR management unit, East Ash Pond, is
SATISFACTORY for continued safe and reliable operation. The rating reflects studies
performed by TVA in 2012. Specifically, in a letter report dated October 11, 2012, TVA
provided seismic stability results that showed the East Ash Pond dikes met minimum required
safety factors. There are no other recognized existing or potential management unit safety
deficiencies. The inactive West Ash Pond was not rated.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is investigating the potential for catastrophic
failure of Coal Combustion Surface Impoundments (i.e., management unit) from occurring at
electric utilities in an effort to protect lives and property from the consequences of a dam failure
or the improper release of impounded slurry. The EPA initiative is intended to identify
conditions that may adversely affect the structural stability and functionality of a management
unit and its appurtenant structures (if present); to note the extent of deterioration (if present),
status of maintenance and/or a need for immediate repair; to evaluate conformity with current
design and construction practices; and to determine the hazard potential classification for units
not currently classified by the management unit owner or by a state or federal agency. The
initiative will address management units that are classified as having a Less-than-Low, Low,
Significant, or High Hazard Potential ranking (for Classification, see pp. 3-8 of the 2004 Federal
Guidelines for Dam Safety).

In early 2009, the EPA sent letters to coal-fired electric utilities seeking information on the safety
of surface impoundments and similar facilities that receive liquid-borne material that store or
dispose of coal combustion residue. This letter was issued under the authority of the
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Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

Section 104(e), to assist the Agency in assessing the structural stability and functionality of such
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 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 East
Ash Pond that was reviewed and used in preparation of this report.

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).

Note: The terms “embankment™, “berm™, “dike” and ““dam” are used interchangeably within

this report, as are the terms “pond”’, ““basin”, and “impoundment”’.

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 principally to the East Ash Pond at the Allen
Fossil Plant. There also is an inactive West Ash Pond at the plant, which impounds
no water. The West Ash Pond has been viewed in the field but no technical
documentation is available for the dike embankments that enclose this pond.
Conclusions are based on visual observations from a one-day site visit on
September 19, 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 East
Ash Pond dike embankments, spillway and outlets appear to be
structurally sound under static loading conditions. Furnished static and
seismic stability technical documentation shows that the dike
embankments meet minimum factors of safety. The embankments are
shown to meet long term static stability with values of 2.8, well above the
1.5 minimum. For seismic stability the embankments have a Factor of
Safety of 1.0, which is equal to minimum FS standards. Liquefaction can
occur at this site, particularly with its proximity to the New Madrid fault.
Liquefaction displacement is calculated to range from 0.7 — 2.3 inches.
Structural stability after displacement is essentially unchanged and meets
minimum FS values.

From visual assessment in the field the inactive West Ash Pond dike
embankments and outlet structure appeared to be stable under the
prevailing normal static conditions in which it impounds no water. Even
though this pond is inactive, TVA should continue surveillance and
maintenance of the dike embankments and ensure that the inactive pond
does not impound water.

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

Furnished documentation shows that the East Ash Pond 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
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hydrologic/hydraulic documentation, the East Ash Pond has satisfactory
hydrologic/hydraulic safety for the designed event.

Simple calculations show that the empty inactive West Ash Pond could
safely contain 100 percent of the rainfall of the 6-hour PMP over its
catchment area. Therefore, in its current condition the inactive West Ash
Pond appears to have satisfactory hydrologic safety.

Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The supporting technical documentation for the East Ash Pond is
adequate, based on the October 2012 updated studies and letter report
(Appendix A, Doc 18). Engineering documentation reviewed is
referenced in this report and selected parts of the documentation are
included in Appendix A.

For the inactive West Ash Pond there currently appears to be no need for
technical documentation as long as this pond remains inactive and does
not impound a significant amount of water. However, if this pond should
be brought back into service, stability and seepage analyses and
hydrologic/hydraulic analysis should be performed to evaluate and
document its safety for in-service scenarios.

An abandoned 60-inch concrete sewer line runs east-west across the
southern boundary of the ponds (East Dredge Cell, East Ash Pond and
East Ash Stilling Pond). TVA reported that there were no construction
documents available. The depth of the pipe is not known. See Doc 02 in
Appendix A for location of sewer line. Based on the sewer line being
abandoned in place and there is no history of problems, no additional
recommendations are warranted.

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.

Conclusions Regarding the Field Observations

Dewberry staff was provided access to all areas in the vicinity of the
management units required to conduct a thorough field observation. The
visible parts of the dike embankments, spillway, and outlet structures were
observed to have no signs of overstress, significant settlement, shear

Allen Fossil Plant
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failure, or other signs of instability. The dike embankments visually
appeared structurally sound. There are no apparent indications of unsafe
conditions or conditions needing emergency remedial action. Some minor
maintenance is needed (see Subsection 1.2.5).

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 inspection.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

The surveillance program is adequate. The piezometer monitoring
program is adequate. In the absence of problem or suspect conditions,
there is no need for additional performance monitoring instrumentation at
this time.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

The East Ash Pond 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.

The inactive West Ash Pond is not rated at this time.
1.2 RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability

No recommendations are warranted at this time.
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1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety

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

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

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

1.2.5 Recommendations Regarding the Field Observations

Based on the field observations, some recommendations were provided in
the DRAFT Dam Assessment Report as follows:

1) Repair gully erosion on the divider dike;

2) Add crushed stone surfacing material in worn shallow depression on
the dike crest south side where haul trucks turn into the dredge cell;

3) Avoid mowing the slopes when the ground is still wet from rainfall to
minimize mower ruts on the slopes;

4) Observe over time the wet area at the toe of the north side exterior
slope to verify that the puddle is not due to seepage. If the water
source is found to be seepage, then repair the slope with an inverted
filter. If the water is not from seepage, then re-grade or fill the slight
depression with crushed stone surfacing material.

5) Paint corroded metal parts and hardware at the spillway in the divider
dike and on the gates and gate-operators at the discharge end of the
primary outlet conduits.

It is understood that TVA has addressed these recommendations (see
Stantec’s letter dated October 11, 2012 in Appendix A Doc 18).

1.2.6 Recommendations Regarding Continued Safe and Reliable Operation

No additional recommendations appear warranted at this time.
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*John Dizer, TVA

Glen Civera, TVA
*David Thorpe, TVA
*Scott Turnbow, TVA
*Shannon Bennett, TVA
*R.J. Rodocker, TVA
*Jacob Horton, TVA
*Griffin Lifsey, TVA
*Patrick Kiser, Stantec
*Steven Field, Stantec

*Participated in dike field observations
1.3.2 Acknowledgement and Signature

We acknowledge that the management unit referenced herein was assessed
“‘“—.\n"""u,,,,’on September 19, 2011.

e - Ope”

St % XW. % - LA Fred Tucker,
€ ts!% ! ," o \‘\
ll, 2 OF TEN““\ \\\

4,
’
Yeggpppn AW

Allen Fossil Plant 1-5
TVA Coal Combustion Residue Impoundment
New Johnsonvi le, Tennessee Dam Assessment Report



FINAL

2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Allen Fossil Plant (Allen) is physically located on the south bank of Lake
McKellar in the southwest part of Memphis, Tennessee, and lies approximately 3
miles west southwest of interstate highway 1-55 at its closest point. The Allen Plant
draws cooling water from Lake McKellar. The lake is the principal receiving body
for discharge from the Stilling Pond cell of the active East Ash Pond. See
Appendix A Doc 01 for the location of the Allen Fossil Plant site on an aerial map.

The Allen Fossil Plant has one active CCR management unit, the East Ash Pond.
The pond is designed and permitted to contain fly ash, bottom ash/boiler slag, storm
water, and plant process water. As its name implies, the East Ash Pond lies on the
east side of the plant generating facilities; the coal pile lies between them. The East
Ash Pond has three areas, including a dredge cell in the western part, an ash pond in
the central part, and a stilling pond in the eastern part that is a separate cell formed
by an interior dike constructed of ash on the west side of the stilling pond. The
sluice lines from the plant discharge into the northwest portion of the dredge cell
area and water is channeled to the ash pond area. All drainage from the dredge
cell/ash pond areas is to the stilling pond through a concrete discharge structure in
the interior divider dike near the south end of the dike. Discharge from the stilling
pond is to Lake McKellar through two discharge pipes through the north perimeter
dike near the northeast corner; there are two additional discharge pipes through the
east perimeter near the northeast corner that can be used for emergency discharge to
a cutoff channel to Horn Lake to the south. The normal water level in the stilling
pond is currently maintained 4 feet lower than the water level in the ash pond. See
Appendix A Doc 02 for an aerial view of the East Ash Pond, dike locations, and
other features.

On the west side of the generating facilities there is an inactive ash pond called the
West Ash Pond; this pond has been inactive since 1992. It was the original ash
pond for the plant, which was used until 1978 when sluicing of ash into the pond
was discontinued. However, in May 1991 ash sluicing was reactivated after
excavating and hauling 173,000 cubic yards of ash from the pond to use for fill in a
US Army Corps of Engineers (USACE) levee. Ash sluicing was again discontinued
in October 1992. Water was pumped out, and the pond has remained inactive since
that time. In the field the West Ash Pond appeared to still have substantial unused
storage volume remaining. It was also observed to contain no impounded water,
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even though there currently is no way for storm water to flow out of the pond area.
The top of the precast concrete pipe riser outlet located at the west end of the pond
appeared to be at least 16 feet above the current dry pond bottom. See Appendix A
Doc 03 for an aerial view of the West Ash Pond, dike locations, and other features.

Table 2.1 shows a summary of the size and dimensions of the ash pond perimeter

dikes.
Table 2.1: Summary of Perimeter Dike Dimensions and Size
East Ash Pond West Ash Pond

Maximum Dike Height (ft) 25 N. Side 28 N. Side
Minimum Crest Width (ft) 20 E. Side 18 N. Side
Approximate Length (ft) 8,600 3,550

31N, E,W.
Steepest Side Slope (inside) H:V 3:1 E. Side Sides
Steepest Side Slope (outside) H:V 3:1E., S. Sides 2.5:1 N. Side

Around all cells including E. Stilling Pond; excludes divider dike, which is 1,450.’

Since the West Ash Pond no longer impounds water or a substantial volume of ash
and is inactive, this report principally covers the active East Ash Pond.

2.2 COAL COMBUSTION RESIDUE HANDLING
2.2.1 Fly Ash

Fly ash is collected and sluiced to the East Ash Pond via a closed system
process. Fly ash collected in a precipitator hopper is removed with a
hydroveyor to an air separator tank, where ash slurry is created. A jet
pump is used to convey the slurry through a sluice line (pipe) to the ash
pond. There is one fly-ash sluice line for each of the three boilers at
Allen. Settled fly ash in the Dredge Cell of the ash pond is excavated into
piles to drain and dry out. During the dry season, the dried fly ash is
loaded onto trucks and hauled to a nearby site where it is used as structural
fill. Some residual fly ash not captured by excavation in the Dredge Cell
eventually settles in the central part of the ash pond. 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

Precipitat Air Separator East Ash

or Hopper (5> Tank > Pond
Hydroveyor Jet
(Conveyance) Pump/Sluice

2.2.2 Bottom Ash

In the Cyclone Boilers used at Allen, boiler slag is the predominant
combustion residual that accumulates in the boilers along with some
bottom ash. The CCR becomes molten and flows through an orifice in the
bottom of the furnace and into the slag tank, which contains quench water.
The molten ash fractures into granular pellets upon contact with the
quench water. Although TVA did not specifically list process equipment
such as water jets and clinker grinders, it is presumed that such equipment
is used to facilitate removal of slag from the tank and grind it into suitable
size for efficient sluicing. The boiler slag/bottom ash is formed into a
slurry and sluiced, presumably with a jet pump, through a pipe to the ash
pond. There is one boiler slag/bottom-ash sluice line for each of the three
boilers at Allen. The boiler slag/bottom ash handling system is a closed
system process. Settled boiler slag/bottom ash in the Dredge Cell of the
ash pond is excavated into piles to drain and dry out. The dried material is
sold for beneficial reuse, accounting for approximately 90 percent of the
boiler slag/bottom ash sluiced to the pond on an annual basis. See

Image 2.2 for general boiler slag/bottom ash collection flow path.
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Image 2.2: Boiler Slag/Bottom Ash Collection System Flow Path

Cyclone | Slag Tank | East Ash

Boiler "| (w/Quench " pond

(Molten Water)

Ash) =

Water Jets Grinder/Pump/

Sluice Line
(Piping)
(Conveyance)

2.2.3 Boiler Slag
See Subsection 2.2.2 above.
2.2.4 Flue Gas Desulfurization Sludge

Allen 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 (East Ash Pond).

The East Ash Pond 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 365 acre-feet or 589,000 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
Allen Fossil Plant 2-4
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The Allen ash pond embankments are not regulated for dam safety by a federal or
state agency. Therefore, the ash ponds do not have federal or state hazard
classifications. The TVA has assigned a Significant Hazard potential classification
for the East Ash Pond. Dewberry concurs with this hazard potential classification
on the basis of the hazard potential classification system adopted by USEPA. The
classification system and the hazard potential determination are presented on the
field observation checklist for the Allen East Ash Pond, included in Appendix B
(also see Table 2.2b). The basis is that failure of the East Ash Pond perimeter dike
embankment would discharge CCR into the adjacent Lake McKellar and low-lying
shoreline areas. Failure would not likely cause loss of life but would cause
environmental damage and possible disruption of the important waterway to the
Memphis Port at Presidents Island.

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

Loss of Human Life 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)

Since the West Ash Pond is inactive and does not impound water, no size and
hazard potential determinations have been made.

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

Figures on the amount of CCRs stored in the ash ponds were not provided.
However, the amount of CCRs currently stored in the East Ash Pond was roughly
estimated along with total volume capacity and remaining volume capacity, as
summarized in Table 2.3 with other data. No estimates were made for the inactive
West Ash Pond. However, it appeared in the field to have substantial remaining
volume capacity. When the West Ash Pond was reactivated in 1991, while the East
Ash Pond was taken off-line, the West Ash Pond received sluiced ash for 18 months
before it was again deactivated. The CCRs included fly ash and boiler slag/bottom
ash.

Allen Fossil Plant 2-5

TVA

Coal Combustion Residue Impoundment

Memphis, Tennessee Dam Assessment Report



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

FINAL

Table 2.3: Estimated Capacity and other Data for the Unit
East Ash Pond

Surface Area (acre)’ 80

Current Amount of Ash Stored (acre-feet) 990 (v. approx.)
Current Remaining VVolume Capacity (level to | 300 (v. approx.)”
top of dike) (acre-feet)
Total Volume Capacity (level to top of dike) 1,230 (v. approx.)
(acre-feet)
Minimum Crest Elevation (feet) 237.5 (236.5 Stilling Pond)
Normal Pond Level (feet) 230 (226 Stilling Pond)

Includes 10 acres for the separate Stilling Pond
?Excludes Stilling Pond Vol Capacity of 152 acre-feet (v. approx.)

The current daily amount of ash sluiced to the East Ash Pond is 450 tons, including
90 tons of fly ash and 360 tons of boiler slag/bottom ash. TVA’s projected ash
disposal amounts through the year 2015 are summarized in Appendix A Doc 04.
TVA plans to eventually close the wet disposal pond and dispose of dried ash (and
gypsum after scrubbers are installed) in a permitted landfill. TVA’s Master
Strategy for the Allen plant is provided in Appendix A Doc 05.

2.5 PRINCIPAL PROJECT STRUCTURES
2.5.1 Earth Embankment

The East Ash Pond is formed by a perimeter dike and one divider dike that
separates the stilling pond at the east end from the intermediate ash pond
area and the dredge cell at the west end, as illustrated in the aerial view of
the East Ash Pond in Appendix A Doc 02. The perimeter dike
embankment is constructed primarily of sandy silt. The divider dike
embankment is constructed of compacted bottom ash. A summary of the
perimeter dike dimensions is presented in Table 2.1. The table gives the
minimum crest dimension and maximum (steepest) slopes. The crest
width actually varies from the 20 feet minimum shown in the table; for
example it is 30 to 40 feet wide along most of the north side and is more
than 100 feet wide on the south side. The crest on the south side
accommodates a railroad siding. The perimeter dike exterior slope varies
to as flat as 3.5 horizontal (H) to 1 vertical (V), and the interior slope
varies to as flat as 4 H to 1 V. The divider dike crest width ranges from 22
to 25 feet, and both side slopes of the divider dike are typically2 Hto 1 V.
A topographic plan of the East Ash Pond is shown on the Boring Plan and
Instrumentation Plan included in Appendix A Doc 06. Cross sectional

Allen Fossil Plant 2-6
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views of the perimeter and divider dikes are illustrated by the analysis
sections included in Appendix A Doc 07 and Doc 08.

The dimensions for the West Ash Pond perimeter dike are also
summarized in Table 2.1. These dimensions exclude the east part of the
original pond footprint, where a Chemical Pond now exists as shown on
the aerial view of the West Ash Pond in Appendix A Doc 03.

Outlet Structures

Water in the ash pond area flows into the stilling pond through a concrete
spillway located in the divider dike near its south end. The concrete
spillway has 2 bays that can be fitted with stop-log gates over the concrete
weirs and skimmer plates in the forebays. No drawing was provided for
this structure. In the field the south bay appeared to be on the order of 8
feet wide and the north bay somewhat less. The stop-log gate remains in
place in the north bay to force all flow through the south bay (with stop-
log gate removed). It is understood from TVA personnel that this is done
to allow more efficient pH adjustment of water flowing into the stilling
pond.

The stilling pond has four decant structures, each consisting of 48-inch
diameter reinforced concrete pipe (RCP) risers with bottom discharge into
36-inch diameter conduits that pass through the perimeter dike. Two of
these are the primary spillways that pass through the north perimeter dike
to discharge into a concrete-lined flume leading to Lake McKeller. The
other two decant structures are emergency spillways that pass through the
east perimeter dike to discharge to the Horn Lake Cutoff, which is a
channel that leads to Horn Lake to the south. All the riser overflows are
fitted with skimmers. The two primary spillway conduits are fitted with
sluice gates at the outlet ends. The gates are closed only to prevent
backflow when the water in Lake McKeller threatens to rise above the
discharge elevation during floods. There also are three 18-inch diameter
DR-17 high density polyethylene (HDPE) siphon pipes, which were
installed to provide dewatering of the stilling pond during construction of
improvements that had recently been made. The stilling pond outlet
structures are shown in the remedial improvements plans; selected
drawings from the plans are included in Appendix A Doc 09 for reference.

Allen Fossil Plant
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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 some 29 such facilities 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 in
Memphis on what appears to be higher ground in an arc extending from southeast to
northeast of the plant and a few are across the Mississippi River in West Memphis,
Arkansas. None of these facilities would be threatened or directly impacted by
failure of the dikes at the Allen plant. In general, the land use around Allen is
industrial. Flood and CCR released from a postulated failure of the East Ash Pond
perimeter dike would primarily impact Lake McKellar and/or the Horn Lake Cutoff
channel and surrounding low-lying ground.
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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 ash-pond
dikes at the Allen Fossil Plant. Stantec’s initial field assessment was conducted on
February 17, 2009 and subsequently reported in a Phase 1 report, which is included
in Appendix A Doc 10 for reference. The Phase 1 report did not identify any
conditions or issues that would immediately threaten the stability and safety of the
dikes at the East Ash Pond or the West Ash Pond. The Phase 1 report listed a
number of notable observations and concerns and gave maintenance
recommendations that are routine in nature, as well as Phase 2 engineering and
programmatic recommendations (see the Phase 1 report). The engineering
recommendations centered on evaluating current conditions and preparing record
drawings. Stantec recommended that hydrologic and hydraulic analyses be
performed for the East Ash Pond (stilling pond), as well as the inactive West Ash
Pond. Stantec’s Phase 1 field assessment noted an area of standing water along the
outside toe of the east side perimeter dike of the East Ash Pond (stilling pond), but
could not determine if it was due to seepage because of dense vegetation in the
subject toe area. Stantec also noted dense vegetation and trees in the interior of the
West Ash Pond and on the outside slope of the north side perimeter dike of the
West Ash Pond.

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 Northern Perimeter Dike East Active
Ash Pond” dated March 25, 2010, “Geotechnical Report for the Evaluation of Dike
Stability Remedial Measures for the Eastern Perimeter Dike East Stilling Pond”
dated May 11, 2011, and “Results of Seismic Stability Analysis” dated October 3,
2011. See Section 7.0 for discussion of structural stability. Stantec has also
prepared a “Seepage Action Plan (SAP)” dated June 25, 2010 that provides
guidelines for controlling different levels of seepage, should seepage be observed in
routine inspections. Maintenance has been performed at both the East and West
Ash Ponds, and remedial improvements have been made at the stilling pond of the
East Ash Pond as a result of engineering studies, as described in Subsection 4.1.3.

A furnished daily report dated August 4, 2011, monthly inspection report dated
August 10, 2011, and quarterly inspection report dated May 22, 2011, prepared by
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TVA personnel indicate no major structural or operational issues. See Appendix A
Doc 11 for typical quarterly and monthly inspection reports, as well as daily field
reports. No significant deterioration was indicated in the documentation reviewed.
Stantec’s 2011 annual inspection report dated April 4, 2011, indicated no major
structural or operational issues. Observations typically were of eroded areas caused
by surface runoff and wave erosion, bare spots lacking good vegetative growth (at
West Ash Pond), animal burrows, some standing water at the outside toe of the
north side perimeter dike at both the East Ash Pond (outside dredge cell) and the
West Ash Pond, possible seep area at standing water along outside toe of the east
side perimeter dike of the East Ash Pond (stilling pond), and a 25-foot long shallow
tension crack and slough on the inside slope of the east side perimeter dike of the
East Ash Pond (stilling pond). Stantec provided recommendations for repair or
monitoring of all these conditions.

SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

Discharge from the impoundments is regulated by the Tennessee Department of
Environment and Conservation (TDEC). The Allen Fossil Plant has been issued a
National Pollutant Discharge Elimination System Permit No. TN0005355 with
effective date of January 1, 2008 and expiration date of August 3, 2010. TVA
reapplied for the permit before the expiration date and is awaiting response from
TDEC Division of Water Control.

SUMMARY OF SPILL/RELEASE INCIDENTS

Data reviewed by Dewberry indicate that there have been small releases of ash
slurry due to piping gasket leaks, associated with the East Ash Pond operations.
There is no information describing these releases or subsequent cleanup.
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

41 SUMMARY OF CONSTRUCTION HISTORY

411

41.2

Original Construction

The Allen Fossil Plant was built in the 1950s by the Memphis Light, Gas,
and Water Division. TVA leased the plant beginning in 1965 and
purchased it in 1984. No construction records of the original East Ash
Pond or West Ash Pond are available. Therefore, little is known of the
original construction other than the approximate time frames that the
ponds were built. TVA historical information indicates that the West Ash
Pond was built sometime between 1955 and 1963 and was the original
pond used for wet disposal of sluiced ash. The East Ash Pond was
originally constructed in the 1960s and began to receive sluiced ash in
1969. The northern perimeter dike of the East Ash Pond was originally
constructed by the USACE in the early 1960s to serve as a flood-control
levee. Material for levee construction was obtained from within the
footprint of the East Ash Pond. The northern perimeter dike (levee) was
made a part of the East Ash Pond when the pond was expanded in the
early 1970s. Before incorporating it, however, the upstream (inside) face
of the levee was covered with a 3-foot thick clay liner, apparently as a
design measure to minimize potential seepage through the levee. The dike
embankments at both the West Ash Pond and the East Ash Pond were
constructed to crest elevations that currently exist. That is, the dikes have
not been raised since original construction. The original East Ash Pond
did not include the area that is now occupied by the stilling pond.

An abandoned 60-inch concrete sewer line runs east-west across the
southern boundary of the ponds (East Dredge Cell, East Ash Pond and
East Ash Stilling Pond). TVA reported that there were no construction
documents available (indicating depth). TVA reported that there was
minimum amount of water was in the pipe and no erosion around the pipe
is anticipated. See Doc 02 in Appendix A for location of sewer line.

Significant Changes/Modifications in Design since Original Construction

The only significant change to the East Ash Pond was expansion in 1978
to include the 10 acres now occupied by the stilling basin at the east end.
The expansion included construction of the current portion of the

perimeter dike around the stilling pond, the divider dike, the two primary
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spillways to Lake McKellar, and the two auxiliary spillways to the Horn
Lake Cutoff. Since there appears to be no vestiges of the original east side
perimeter dike, it is speculated that the soil in this dike may have been
reused in the new portion of perimeter dike around the stilling pond, but
there is no furnished information to confirm this.

In 1977 the Chemical Pond at the plant was constructed in a portion of the
West Ash Pond footprint at the east end. The Chemical Pond was
constructed to have a surface area of 3 acres, maximum dike height of 14
feet, and dike length of 700 feet. The West Ash Pond was first deactivated
in 1978, but was temporarily reactivated for approximately 18 months
beginning in May 1991, when the East Ash Pond was taken off-line. Prior
to sluicing ash into the West Ash Pond, 173,000 cubic yards of ash were
removed and used by the U.S. Army Corps of Engineers (USACE) as
levee fill material. The West Ash Pond was once again deactivated in
October 1992 and has been inactive since that time.

Significant Repairs/Rehabilitation since Original Construction

Recent remedial improvements have been made at the East Ash Pond
(stilling pond) to permanently lower the normal operating water level by 4
feet (from elevation 230 feet to 226 feet msl) for the purpose of improving
a deficient slope stability factor of safety of the outside slope of the east
side perimeter dike to meet or exceed a criterion of 1.5, as well as improve
stability against potential piping (internal erosion) due to seepage. The
work principally included lowering the principal and emergency riser
overflow elevations and other measures to allow this construction, such as:
installing additional stop logs on the concrete weir of the divider dike,
installing a sediment control curtain, constructing a riprap blanket on the
east slope of the divider dike, and installing siphons for lowering the
stilling pond water level to elevation 224 feet msl during construction.

See the selected drawings of the remedial improvement plans in

Appendix A Doc 09.

A small slump or slough occurred on the inside slope of the north side
perimeter dike of the East Ash Pond in 2009; it was repaired with riprap
and crushed stone. The slump had occurred during excavation of the
interior rim ditch, which over-steepened the slope and caused it to locally
slump down. Because there was concern that the excavation penetrated
the 3-foot thick impermeable layer that had been placed on the interior
slope of the dike (levee) during development of the East Ash Pond, the
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TVA and the USACE requested that Stantec perform an investigation to
evaluate the effect of the known excavations through the layer, determine
if excavations have been made elsewhere through the layer, and determine
their limits. Stantec’s investigation, which included test borings and
laboratory testing, as well as installation of piezometers, found that the
soil material in the dike embankment itself meets the specification
requirements for the material used in the 3-foot liner. Stantec’s
evaluation, based on visual observation of no seepage at the toe and
review of piezometer monitoring data, indicated that the phreatic surface
through the dike remained below the dike toe. Stantec concluded that
“although the impermeable layer has been compromised in some areas, it
does not appear to have altered the impervious nature of the dike.”
Stantec recommended continued monitoring to check for seepage and to
check for changes in the phreatic line or for signs of instability. The
investigation is presented in a report by Stantec titled, “Geotechnical
Engineering Report — Evaluation of East Ash Pond Liner” dated
December 11, 20009.

Investigation of a depression that had developed in the ash surface in the
dredge cell of the East Ash Pond in early December 2010 led to the
discovery of damage to the active 30-inch diameter ductile iron pipe (DIP)
sanitary sewer line that passes under the cell. Plans to construct a
temporary bypass with a 30-inch HDPE line were developed by Stantec,
as shown by selected drawings in Appendix A Doc 12. Construction of
the bypass had been essentially completed by the time of Dewberry’s site
visit. The new 30-inch runs south to north across the majority of the East
Ash Pond. A protective dike is over the line with a minimum cover of 2
feet. The bottom of the pipe is above the normal pool elevation.

In November 2010 a riprap blanket was installed on most of the inside
slope of the south side perimeter dike of East Ash Pond to repair and
protect against wave erosion.

There has been no significant repairs/rehabilitation made to the inactive
West Ash Pond since original construction, although there has been
significant recent vegetation maintenance to clear a thick growth of bushes
and trees on the dry interior of the pond and on the outside slope of the
north side perimeter dike.
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4.2 SUMMARY OF OPERATIONAL PROCEDURES

421

4.2.2

4.2.3

Original Operational Procedures

Furnished documents do not include the original operational procedures.
The ponds are man-made basins 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 both the West Ash Pond and East
Ash Pond were originally operated as wet ponds wherein CCR wastes
were transported and placed by sluicing with water into the ponds, the
suspended particles were allowed to settle out, and the water detained
temporarily in the pond for neutralization and equalization prior to
discharge through the gravity-flow overflow structures. It is further
presumed that interior ditches/swales were maintained to promote
drainage.

Significant Changes in Operational Procedures since Original Startup

The manner of transporting and placing the fly ash and boiler slag/bottom
ash into the East Ash Pond by the wet sluicing method has basically not
changed since original startup. A significant change in operational
procedures since original startup includes separating off the western part
of the pond with ash embankments and constructing a diversion trench to
create a dredge cell for excavating and stacking the ash in piles or rows for
drying. This change occurred in January 2005.

Current Operational Procedures

The East Ash Pond continues to receive sluiced fly ash, boiler slag/bottom
ash, sluice water, storm water, and plant process water, as in the past.
Currently, the boiler slag/bottom ash is excavated and dewatered at the
dredge cell and sold for beneficial reuse. Reportedly 90 percent of it is
sold. The fly ash also is excavated and dewatered at the dredge cell. The
dried fly ash is beneficially used in a structural fill project at the nearby
Frank Pidgeon Industrial Park, which is owned by the Memphis and
Shelby County Port Commission. Even though most of the ash is now
reused, a small percentage of the ash bypasses the dredging operation and
flows to the ash settling area in the central part of the East Ash Pond.
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4.2.4 Other Notable Events since Original Startup

During the time frame that the West Ash Pond was re-activated, the East
Ash Pond was taken off-line and 453,000 cubic yards of ash were
removed from this pond. The ash material removed from both ponds was
used as fill material in a USACE levee.
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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 Monday, September 19, 2011 in company with the participants listed in
Section 1.3.1.

The site visit began at 09:00 AM. The weather conditions during the visit were
cloudy with intermittent light rainfall and mild temperatures. Ground conditions
were wet. Photographs were taken of conditions observed. Please refer to the
“Coal Combustion Dam Assessment Checklist Form” in Appendix B for additional
information concerning the ponds. 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 concluded the dikes were in satisfactory condition with no
significant findings.

5.2 EARTH EMBANKMENT
5.2.1 Crest

The crest of the East Ash Pond (EAP) perimeter dike is accessible by
automobile. The crest of the perimeter dike south side was observed to be
extra wide, accommodating the ash/gravel-surfaced crest road as well as
railroad siding, as shown in Photo 5.1. The embankment at the railroad
siding is minimum, See Photo 5.1. TVA reported that the tracks are rarely
used. The majority of the coal is barged in. This photo also shows water
ponded in a wide shallow depression. The shallow depression appeared to
be due to wear of the surface caused by haul trucks turning into the dredge
cell. A more typical view of the crest condition is shown by Photo 5.2,
which is a view of the crest on the perimeter dike north side. Overall, the
perimeter dike crest was observed to be in good condition. No major
depressions (caused by settlement), sags, tension cracks, or other signs of
significant settlement or mass soil movement were observed.

The crest of the divider dike between the perimeter dike south side and the
spillway was observed to be eroded at the south end, as shown in

Photo 5.3. The crest of the divider dike between the spillway and the
perimeter dike north side appeared to be in satisfactory condition.
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The crest of the inactive West Ash Pond perimeter dike was observed to
be in satisfactory condition.

Photo 5.1: EAP Perimeter dike crest south side, looking east. Note
ponded water.

Photo 5.2: EAP Perimeter dike crest north side, looking east.
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Photo 5.3: EAP Divider dike crest south end, looking north. Note
gully erosion in the bottom ash embankment.

Inside Slope and Pond Area

The visible parts of the inside slopes of the East Ash Pond perimeter dike
above ash and water levels were observed to be in satisfactory condition
with no areas of major erosion and no obvious signs of slumps, slides,
bulges, tension cracks, or animal holes. No woody vegetation was
observed on the inside slopes. The inside slope of the perimeter dike
south side was observed to be heavily armored with the riprap that was
placed in 2010 to protect against wave erosion, as shown in Photo 5.4.
The inside slope of the perimeter dike east side of stilling basin was
observed to have a well-maintained cover of grass, as shown in Photo 5.5.
Formerly, the normal water level was maintained 4 feet higher than
observed during the site visit. Evidence of the higher water level was
visible by a line of minor wave-wash erosion on the inside slopes around
the stilling pond. The area of slump repair on the upper part of the inside
slope of the perimeter dike north side was observed to be in satisfactory
condition, as shown in Photo 5.6. The lower part of the inside slopes in
most of the East Ash Pond are covered with settled ash.
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Photo 5.4: EAP Perimeter dike inside slope south side, looking east.
Note riprap that was placed in 2010 to protect against wave erosion.

Photo 5.5: EAP Perimeter dike inside slope east side (stilling pond),
looking north.
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Photo 5.6: EAP Perimeter dike inside slope north side, looking east
southeast in area of recent slump repair. Note crushed stone material
used in the repair.

Photo 5.7: EAP Divider dike slope east side, looking southwest. Note
minor gully erosion in slope above riprap blanket.
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The slopes of the divider dike were observed to be steeper than those of
the perimeter dike. The slope on the stilling basin side of the divider dike
was observed to have a partial-height blanket of small riprap that was
placed during recent remedial construction. The remaining surfaces of the
divider dike slopes (and most of the crest) were observed to be covered
with a thin layer of crushed stone. Minor gully erosion in the slope of this
ash embankment above the new riprap blanket was observed, as shown in
Photo 5.7. The fly ash excavation operation was observed in the dredge
cell, as shown in Photo 5.8. The visible part of the sanitary sewer
temporary bypass recently constructed in the dredge cell was observed
where it ties into the manhole in the south part of the dredge cell, as shown
in Photo 5.9. A view of the ash sluice lines to the East Ash Pond were
observed, as shown in Photo 5.10.

Photo 5.8: EAP Excavation of fly ash in dredge cell, looking south.
Note greenish stockpile of boiler slag/bottom ash in background.
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Photo 5.9: EAP South end of temporary bypass construction for
active sanitary sewer under dredge cell.

Photo 5.10: EAP View of ash sluice lines and plant process water line
(leftmost) extending from the plant to the active pond, looking east.
Rightmost line is abandoned.
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Photo 5.11: WAP Typical view perimeter inside slope west side,
viewed north.

Photo 5.12: WAP Typical view of inactive pond area, viewed south.
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Photo 5.13: WAP View of apparent ash fill at east end of pond, viewed
southeast. Note stone piles as deterrent for Least Tern nesting.

At the West Ash Pond (WAP) the inside slopes were observed to have a
well-maintained cover of grass, as shown by the typical view in Photo
5.11. The inside slopes were in satisfactory condition. The interior of the
inactive pond was observed to have some scattered trees, but the area was
clear of brush and undergrowth and covered with a well-maintained grass
cover, as shown in Photo 5.12. It was observed that the eastern part had
been filled in with what appeared to be dry ash, as shown in Photo 5.13.
The piles of stones on the barren surface had been placed to discourage
nesting of the Least Tern in close proximity to the plant.

Outside Slope and Toe

The outside slopes of the East Ash Pond perimeter dike were observed to
be in satisfactory condition with no areas of major erosion and no obvious
signs of slumps, slides, bulges, tension cracks, significant seepage, or
animal holes. No woody vegetation was observed on the outside slopes.
A view of the outside slope of the perimeter dike east side is shown in
Photo 5.14 and is typical of the outside slopes. The area of a previously
observed seep, posted with a sign, at the toe of the perimeter dike east side
is shown in Photo 5.15. At the time of the site visit there appeared to be
no seep or wet soil in this area, although tall grass and weeds in the area
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hindered clear observation. TVA personnel indicated that the adjacent
area to the east is a natural wetland that has standing water during the wet
season. A minor mower rut was observed on the outside slope of the
perimeter dike north side, as shown in Photo 5.16.

Photo 5.14: EAP Perimeter dike outside slope east side, looking north.

Photo 5.15: EAP Perimeter dike outside toe east side, identified seep
area.
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Photo 5.16: EAP Perimeter dike outside slope north side, looking
west. Note mower rut.

Surface water was observed in a puddle at the one location along the
outside toe of the perimeter dike north side, as shown in Photo 5.17.
There appeared to be no flowing seepage associated with this puddle.

Photo 5.17: EAP Perimeter dike outside toe north side. Note ponded
water.
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Photo 5.18: WAP Perimeter dike outside slope north side. Note
dumpsters for cleanup of debris from spring flooding.

At the West Ash Pond the outside slopes were observed to be in
satisfactory condition. The outside slope of the perimeter dike north side
was observed to have a well-maintained cover of grass, as shown in
Photo 5.18. At the time of the site visit debris from flooding earlier in the
year was still being removed from the slope and placed in dumpsters,
visible in Photo 5.18. It was observed that the outside slopes on the north
and west sides of West Ash Pond are the only well-defined exterior slopes
around this pond. The chemical pond and filled areas exist on the east
side. The south side is a broad relatively level area that extends over to
the municipal waste water treatment plant. The rim elevation on this side
is higher than the dike crest on the north side. Even on the west side the
outside slope does not have substantial height above the outside toe area,
which appeared to be a broad fill extending to a low brushy and wooded
area to the west.

Abutments and Groin Areas

Since the ponds are formed within a ring dike system, there are no natural
abutments. No significant erosion or displacements were observed where
the divider dike intersects the perimeter dike embankments at the East Ash
Pond or at the inside bends in the perimeter dikes at both the East Ash
Pond and the West Ash Pond.
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5.3 OUTLET STRUCTURES

5.3.1

Spillway and Overflow Structures

The visible parts of the spillway and overflow structures at the East Ash
Pond were observed to be in satisfactory condition. Water was flowing
into the stilling pond through the south bay of the spillway in the divider
dike, as shown in Photo 5.19. The concrete spillway structure appeared to
be sound. Much of the metalwork (e.g., handrails, skimmer plates,
channel guides, etc.) was observed to be rusty but currently sound and
functional. No obvious sinkholes or dropouts were observed in the ash
embankment fill next to the sides of the spillway structure.

All that could be seen of the overflow risers at the north end of the stilling
pond were the skimmers on top of the risers, as shown in Photo 5.20. The
skimmers appeared to be new or newly refurbished.

The old overflow riser at the West Ash Pond is shown in Photo 5.21. The
RCP sections that form the riser were observed to be weathered, but they
appeared sound. The skimmer structure had been taken off the top of the
riser, along with a metal-grate walkway, to allow placement of an extra
section of pipe on top of the riser to raise the overflow elevation. TVA
personnel indicated that this was done to prevent reverse overflow into the
pond from backflow during extreme flood events when water levels in the
Mississippi River and Lake McKellar are elevated, as occurred earlier this
year.
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Photo 5.19: EAP South bay of concrete spillway in divider dike,
discharging into stilling pond.

Photo 5.20: EAP View of skimmers atop overflow risers in stilling
pond, looking south.
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Photo 5.21: WAP View of old overflow riser in inactive pond, looking
east. Note extra RCP section on top of riser.

5.3.2 Primary Outlet Conduits

Photo 5.22: EAP View of outlet ends of primary spillway conduits,
looking south.
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At the East Ash Pond (stilling pond) water that overflows the two 48-inch
diameter primary riser structures discharges through two 36-inch diameter
RCP conduits that pass through the perimeter dike north side to outfall
into the flume that leads to Lake McKellar. Water was discharging from
these primary outlet conduits at the time of the site visit, as shown in
Photo 5.22. The concrete-lined flume is shown in Photo 5.23. The
primary conduits were observed to be lined with polyvinyl chloride
(PVC). The conduits appeared to be sound and functional. No sinkholes
or dropouts were observed along the alignment of the conduits through the
dike embankment. The concrete end wall structure with mounted
floodgates appeared sound, although the metal gates and hardware were
observed to be rusty. One of the operator stem guide brackets (for west
gate) was observed to be bent down. TVA personnel indicated that the
floodgates normally remain open and are closed only to prevent backflow
when Lake McKellar is elevated during extreme floods. The concrete-line
flume was observed to have some cracks and surface deterioration but
appeared to be functional.

Photo 5.23: EAP View of flume to Lake McKellar, looking north.
Note outlet ends of siphons.

At the West Ash Pond the end of the outlet conduit was not observed.
However, no evidence of past sinkholes or dropouts was observed along
the alignment of the conduit through the perimeter dike west side.
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5.3.3 Emergency Outlet Conduits

Water that overflows the two 48-inch diameter emergency riser structures
discharges through two 36-inch diameter RCP conduits that pass through
the perimeter dike east side to outfall into a ditch that leads to the Horn
Lake Cutoff channel. The outlet ends of the two emergency outlet
conduits were observed to be more than half submerged, as shown in
Photo 5.24. No water was flowing through these conduits at the time of
the site visit. TVA personnel indicated that preferences are to pump from
the stilling pond rather than discharge through the emergency conduits,
when the floodgates have to be closed at the primary outlet conduits.
These emergency conduits were observed to be lined with PVC and
appeared to be sound and functional. No sinkholes or dropouts were
observed along the alignment of the emergency conduits through the dike
embankment. The blanket of small riprap used for erosion control around
the outlet ends of the emergency conduits was observed to be in
satisfactory condition.

Photo 5.24: EAP View of outlet ends of emergency spillway conduits,
looking west.

5.3.4 Low Level Outlet (Siphons)

None of the overflow structures has a low level outlet. However, there are
three 18-inch diameter HDPE siphon pipes that were installed to lower the
stilling pond to elevation 224 feet msl during construction of remedial
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improvements at the stilling pond and will remain in place. The siphons
and associated gate valves are shown in Photos 5.25 and 5.26 (see also
outlet ends of siphons in Photo 5.23). The siphons and associated gates
and hardware were observed to be in satisfactory condition.

Photo 5.25: EAP Partial view of siphons, looking west.

Photo 5.26: EAP Gate valves in siphons, looking west.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION

6.1.1

6.1.2

Flood of Record

No documentation has been provided about the maximum water surface
elevations in the ash ponds. Both the active East Ash Pond and the
inactive West Ash Pond are contained within perimeter dikes and do not
receive off-site natural drainage. Therefore, they do not receive flood
inflows from off-site. The source of water into the ash ponds is sluicing
water, plant drainage, and Coal Yard runoff to the East Ash Pond and
minor plant drainage to the West Ash Pond, plus precipitation that falls
directly into the ponds. Historic climate data available on-line from the
National Weather Service (NWS) indicate that the highest recorded 24-
hour precipitation in the Memphis area since original construction of the
ash ponds was 6.84 inches on November 28-29, 2001, which at the time
was the highest recorded in the previous 50 years of record; the total for
the multi-day storm was 10.67 inches. Near record flooding of the
Mississippi River occurred in the Memphis area in early May 2011,
causing Lake McKellar to rise to high levels that encroached substantially
onto the outside slopes of the perimeter dikes of both the East Ash Pond
and the West Ash Pond, primarily on the north side. From high water
marks indicated by some remaining flood debris on the slopes, it appeared
that the elevated water level in Lake McKellar reached up to
approximately one-third the height of the north side exterior slope of the
East Ash Pond perimeter dike and more than mid height of the north side
exterior slope of the West Ash Pond perimeter dike.

Inflow Design Flood

For the “small” size and “significant” hazard potential classification
assigned to the East Ash Pond dikes, 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 performed a hydrologic and hydraulic (H & H) analysis of the East
Ash Pond, including the separate ash and stilling ponds. The analysis is
presented in the H & H report dated September 30, 2010, which is
included in Appendix A Doc 13 for reference. Their analysis evaluated
the performance of the ash and stilling ponds for the 1-, 10-, 25-, 50- and
100-year 24-hour SCS Type Il storms and the 6-hour PMP. The results of
the analysis for the 6-hour PMP indicate the following:

e Ash pond pool el 234.8 ft, leaves 2.7 ft freeboard
e Stilling pond pool el 232.7 ft, leaves 3.8 ft freeboard
e Stilling pond tailwater el 225.0 ft

No inflow design flood has been provided for the inactive West Ash Pond.
Spillway Rating

Spillway rating curves were developed by Stantec for the East Ash Pond
spillway and outlet structures. Rating curves for the ash pond and the
stilling pond for each storm event are presented in Appendix C of
Stantec’s H & H report (see Appendix A Doc 13).

A spillway rating for the West Ash Pond outlet structure has not been
provided, which reflects the assumption that there is no outflow from the
pond during the design storm.

Downstream Flood Analysis

No downstream flood analysis has been provided for the ash ponds. A
general qualitative analysis based on field observations and review of
available data is as follows:

Failure of the East Ash Pond perimeter dike would most likely occur
through the east side or north side and discharge water and coal
combustion residue onto low-lying outside toe areas. Water released
through a breach in the dike would likely carry eroded ash into Lake
McKellar causing environmental damage, as well as property damage, and
potentially disrupting Memphis Port traffic. The failure would not likely
cause loss of life.

If the West Ash Pond impounds a large volume of storm water during a
rain event, or become active, then failure of the West Ash Pond perimeter
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dike would most likely occur through the north side with consequences
similar to those described above.

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

The hydrologic/hydraulic documentation for the East Ash Pond is adequate. No
hydrologic/hydraulic analyses have been provided for the inactive West Ash Pond.
However, rigorous analyses are not be needed to document hydrologic safety of the
inactive West Ash Pond, which is contained within a perimeter dike system and
does not receive off-site natural drainage. Simple calculations summarized in the
following section should be sufficient.

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

For assessment purposes the appropriate design storm for the East Ash Pond may
be taken as 1/3 PMP, 6-hour duration (see Subsection 6.1.2). Stantec’s analysis
shows that the East Ash Pond 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 East Ash Pond has
satisfactory hydrologic/hydraulic safety. However, Stantec noted that if the weir at
the spillway between the ash pond and stilling pond is raised to elevation 231 ft
msl, the ash pond could overtop during the 6-hour PMP event and advised that a
minimum 6-foot freeboard be maintained in the ash pond area. Stantec further
noted that during a closure scenario the stilling pond would not be able to pass the
6-hour PMP event and advised that consideration be given to installing an
emergency spillway between the stilling pond and Lake McKellar for the closure
condition, or close both the ash pond area and the stilling pond area at the same
time.

The West Ash Pond does not impound water and, according to TVA personnel,
storm water does not gradually build up in it, even though there is no mechanism
for storm water to flow out of the pond. It is assumed that the pond bottom has
high infiltration capacity. As it currently exists, the pond bottom appears to be at
least 15 feet below the dike crest north side. The inactive pond does not receive
uncontrolled inflows from off-site. By inspection, the empty West Ash Pond could
safely contain 100 percent of the rainfall depth (29.8 inches or approximately 2.5
feet) of the 6-hour PMP over its catchment area. Therefore, in its current condition
the inactive West Ash pond appears to have satisfactory hydrologic safety.
However, if this pond should be brought back into service, hydrologic/hydraulic
analysis should be performed to evaluate and document its safety for in-service
scenarios.
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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 performed geotechnical explorations and
analyses of the East Ash Pond, focusing mainly on the north perimeter
dike and the east perimeter dike, since these appear to have the more
critical embankments. The divider dike was also investigated under the
scenario of permanently lowering the normal water level in the stilling
pond to 226 feet msl while maintaining 230 feet msl in the ash pond.
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 in the analyses. The exploration
results and/or analyses are presented in the following Stantec reports:

1. “Report of Geotechnical Exploration and Evaluation of Slope
Stability - Eastern Perimeter Dike East Stilling Pond” dated
February 4, 2010.

2. “Report of Geotechnical Exploration and Evaluation of Slope
Stability - Northern Perimeter Dike East Active Ash Pond” dated
March 25, 2010.

3. “Report of Geotechnical Exploration and Evaluation of Slope
Stability — Remedial Measures for Eastern Perimeter Dike East
Stilling Pond” dated May 11, 2011.

4. “Results of Seismic Slope Stability Analysis Active CCP Disposal
facilities - Allen Fossil Plant” dated October 3, 2011.

5. Response To Recommendations USEPA CCR Impoundment
Assessment Report, Allen Fossil Plant, October 11, 2012.

! 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 cases analyzed for the northern perimeter dike included:

1. Static steady-state seepage, ash pond normal pool el 230 ft

2. Static steady-state seepage, ash pond max storage pool el 233 ft

3. Static steady-state seepage, ash pond max surcharge pool el 237 ft
4

Rapid drawdown from the McKellar Lake design flood el 232.5 ft
to median lake water surface el 185 ft

5. Earthquake w/ yield acceleration = 0.185g, normal pool el 230 ft

The load cases initially analyzed for the eastern perimeter dike included
cases 1 and 2 above. However, unacceptable factors of safety were
obtained in both the slope stability analysis and the seepage analysis.
Consequently, the normal water level in the stilling pond was lowered to
226 feet msl and load cases 1 and 5 were re-analyzed.

The divider dike was analyzed for the following static slope stability
conditions:

1. Long term, original configuration, upper pool el 230 ft, lower pool
el 226 ft

2. Long term, original configuration w/ 4-ft riprap blanket on east
toe, upper pool el 230 ft, lower pool el 226 ft

3. Short term (construction) condition, original configuration, upper
pool el 230 ft, lower pool el 225 ft (for construction)

4. Short term (construction) condition, original configuration w/ 4-ft
riprap blanket on east toe, upper pool el 230 ft, lower pool el 225
ft (for construction)

The various static stability analyses are illustrated in the analysis sections
in Appendix A Doc 07 and Doc 08. The pseudo-static analysis is
summarized and illustrated in Enclosure B of Stantec’s October 3, 2011
report; this enclosure is included in Appendix A Doc 14 for information.
However, in response to recommendations in Dewberry’s DRAFT Coal
Combustion Residue Impoundment Dam Assessment Report, Allen Fossil
Plant, Tennessee Valley Authority, Memphis, Tennessee dated September
2012, (DRAFT Dam Assessment Report), TVA engaged Geocomp
Consulting, Inc. (Geocomp) to perform additional investigations and
analyses to assess the likely performance of the facility during the design
earthquake. Geocomp evaluated the seismic response of a representative
cross section of the East Ash Pond dike using state-of-practice methods.
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A summary of Geocomp’s assessment approach and results are presented
in a letter report dated October 10, 2012, which is included in Appendix A
Doc 18 for reference. Geocomp’s results supplant the earlier pseudo-static
analysis by Stantec. Stantec’s letter of Responses to Recommendations
dated October 11, 2012 is also included in Doc 18.

No stability documentation has been provided for the inactive West Ash
Pond dike embankments.

Design Parameters and Dam Materials

At the East Ash Pond the perimeter dike embankment soils consist of
predominantly sandy silts and silty sands with the silty sands more
prevalent in the northern perimeter dike (the original levee). The divider
dike consists primarily of compacted bottom ash. The dikes are
immediately founded on a variable thickness layer of sandy silt or silt and
sandy silt underlain by a thick layer of lean and fat clays that extends
down to a deeper layer of silt and sandy silt and sandy silt to silty sand.
Based on laboratory testing, design properties and parameters used in the
static stability analyses were as shown in the following Table 7.1.:

Table 7.1: Design Properties and Parameters of Materials used in the
Static Stability Analyses by Stantec

Total Saturated Drained Strength

Unit Wt. | Unit Wt. Parameters
Material (pcf) (pcf) C" (psf) | @ (deg)
Dike Fill-Core 125 0 31
Dike Fill-Shell 124 0 31
Hydraulically Placed Ash 105 0 25
Bottom Ash 123 0 34
Divider Dike Fill-Sand 120 0 34
Riprap 120 0 38
Alluvial Clay 115 0 26
Sandy Silt to Silty Sand 115 0 8
Alluvium

See analysis sections in Appendix A Doc 07 & Doc 08 for source of information in this
table.

It appears that fully drained strength parameters were used in all the cases
of static stability analysis. Design properties and parameters used in the
pseudo-static stability analyses are shown in Table 7.2:
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Table 7.2: Design Properties and Parameters of Materials used
in the Pseudo-Static Stability Analyses by Geocom
Undrained Strength
Unit Wt. Parameters PZ
Material (pcf) C (psf) | @ (deg) Line
Dike Fill-Sandy Silt 125 0 30 1
Dike Fill-Silty Clay 125 2000 0 1
Dike Fill-Silty Sand 125 0 25 1
Dike Fill-Silty/Sandy Clay 125 2000 0 1
Hydraulically Placed Ash 105 0 0 1
Sandy Silt 125 0 20.5 3
Lean Clay 115 1000 0 2
Fat Clay 115 1000 0 7
Lean Clay (2) 115 1000 0 5
Silty Sand 125 0 35 4
h Silty Sandy (2) 125 0 24.5 6
z See analysis section (Fig. 3) in Appendix A Doc 18 for source of information in this table.
m Design properties and parameters used in post-quake stability analyses are
shown in Table 7.2a:
E Table 7.2a: Design Properties and Parameters of Materials used in Post-Quake
: Stability Analyses by Geocomp
U Unit Post-Quake Strength
W, Parameters
o Material (pcf) C (psf) @ (deg) PZ Line
n Dike Fill-Sandy Silt 125 0 30 1
Dike Fill-Silty Clay 125 2000 1
m Dike Fill-Silty Sand 125 245 1
Dike Fill-Silty/Sandy Clay 125 1600 1
> Hydraulically Placed Ash 105 c/p’ =0.06 1
(== Sandy Silt 125 225 3
Lean Clay 115 1000 2
: Fat Clay 115 1000 7
u Lean Clay (2) 115 1000 5
Silty Sand 125 0 35 4
ﬂ Silty Sandy (2) 125 609 6
‘: Silty Sandy (3) 125 693 6
Silty Sandy (4) 125 581 6
ﬂ Silty Sandy (5) 125 672 6
Silty Sandy (6) 125 1052 + 6.5/ft 6
(a8 Silty Sandy (7) 125 444 6
m Silty Sandy (8) 125 658 6
Silty Sandy (9) 125 489 6
m Silty Sandy (10) 125 810 6
: See analysis section (Fig. 4) in Appendix A Doc 18 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 by
Stantec was assumed to extend through the embankment section down from
the pond water elevation to the toe of the embankment section and from
upper pond water elevation to lower pond water elevation in the case of the
divider dike (see analysis sections in Appendix A Doc 07, Doc 08, and Doc
14).

From piezometers installed in Geocomp’s additional investigation it was
determined that pore pressures are significantly less than hydrostatic
throughout the cross section, evidently due to the downward component of
the seepage gradient through the dike cross section. As noted in Geocomp’s
letter, “This means that effective stresses are higher and correspondingly
soil strengths are higher than what is obtained if pore pressures are assumed
to be hydrostatic below the top phreatic surface. In Geocomp’s analyses an
appropriate piezometric line (PZ Line in Tables 7.2 and 7.2a) that defines
the pore-pressure conditions was determined for each soil layer.

From visual observations in the field, the phreatic surface was not observed
to crop out on the outside slope of the dikes. A puddle of water was
observed at the outside toe of the northern perimeter dike near the mid-point
the north side. Based on the flat topography and worn surface of the
unpaved toe access road in the area, and wet ground conditions from recent
rainfall, the wet puddle appeared to be due to poor surface drainage.

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 and Table
7.4 below for the northern perimeter dike and eastern perimeter dike,
respectively. Conventional minimum FS criteria are 1.5 for static long-term
stability and 1.0 for earthquake stability (by pseudo-static method). The
USACE (EM 1110-2-1902) allows a minimum factor of safety of 1.4 for
maximum surcharge events and minimum factors of safety of 1.1 for rapid
drawdown from maximum flood pool and 1.3 for rapid drawdown from
maximum storage pool. The computed minimum factors of safety for static
stability of the divider dike are 1.5 or greater for the most critical section E-
E’ after remedial improvements, which have been made.
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Table 7.3: Slope Stability Factors of Safety (Outside Slope) —
Northern Perimeter Dike

Calculated Minimum®
Load Case Factor of Safety (FS)
1.97 Deep;
1. Static Steady State, Pond EI 230 Ft 2.17 Shallow
1.85 Deep;
2. Static Steady State, Pond EI 233 Ft 1.80 Shallow
1.62 Deep;
3. Static Steady State, Pond EI 237 Ft 1.44 Shallow
4. Rapid Drawdown, Lake MeKellar El 1.63
232.5 Ftto El 185 Ft
5. Earthquake - 0.185 Horiz Seismic Coef 1.014

'For the critical Section A-A’ for static stability & critical Section B-B’ for earthquake
(pseudo-static) stability. Inside slope FS all higher than outside slope FS. Source:
Stantec report dated March 25, 2010 and Geocomp letter dated October 10, 2012.

Table 7.4: Slope Stability Factors of Safety (Outside Slope) —
Eastern Perimeter Dike After Remedial Improvements

Calculated Minimum*
Load Case Factor of Safety (FS)
1.50 Deep;
1. Static Steady State, Pond EI 230 Ft 1.50 Shallow
2. Static Steady State, Max Storage Pool Not Analyzed
3. Static Steady State, Max Surcharge Pool Not Analyzed
4. Rapid Drawdown Not Analyzed
Not Analyzed —

Northern Dike Section

5. Earthquake More Critical

'For the critical Section E-E’. Inside slope not analyzed. Source: Stantec report dated
May 11, 2011.

It is noted that Geocomp performed a baseline static (steady state) stability
analysis of the critical Section B-B’ at the northern perimeter dike and
obtained a minimum FS = 2.8, which is higher than the minimum FS
computed in Stantec’s analysis of the generally comparable Section A-A’.
The difference appears to be due to the determination in Geocomp’s
additional investigation that pore pressures are significantly less than
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hydrostatic, resulting in higher effective stresses and thus higher soil
strength.

In Geocomp’s pseudo-static analysis the yield acceleration (that at FS =
1.0) was determined to be 0.185g. Using a design earthquake with a
recurrence interval of 2,500 years and hard rock motions provided by
AMEC Geomatrix, and the equivalent linear program, Quad4M, peak
average horizontal accelerations for the analysis section were determined
to range from 0.210g to 0.339g with an average of 0.259g. As Geocomp
noted, “This means the yield acceleration for the slope would be
momentarily exceeded by the average horizontal acceleration, which
would result in some permanent deformation of the slope. If the yield
acceleration is exceeded only for several short intervals of time, the
permanent displacements can be quite small.” Geocomp went on the
compute the permanent displacements using two different analyses: the
non-linear OpenSees analysis, which produced maximum displacements in
the range of 1.9 to 3.7 inches with an average of 2.3 inches; and the
Newmark sliding block displacement analysis using the yield acceleration
from the pseudo-static stability analysis, which yielded estimated
permanent displacements ranging from 0.1 inch to 1.2 inches with an
average of 0.7 inch. Thus, on the basis of these two different analyses the
permanent displacements “can be expected to be quite small — on the order
of only a few inches.”

Seepage exit gradients were computed and compared with a critical
gradient of 0.98 to calculate a factor of safety against piping (FSpiping =
ierit/1). The minimum computed FSpiping = 4.45 under surcharge pool
conditions (case 3 loading) for the more critical analysis section of the
northern perimeter dike. The minimum computed FSyping = 4.7 and 6.9
for the eastern perimeter dike and divider dike, respectively, under the
new, lowered normal pool elevation of 226 feet msl that now occurs in the
stilling pond after implementation of remedial improvements. Stantec
adopted a minimum factor of safety criterion of 3.0 against piping. This is
compatible with factor of safety criterion on the order of 2.5-3.0 proposed
in 1977 by Cedergren and noted in the USACE’s EM 1110-2-1901.
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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 a
“Seismic Risk Assessment White Paper” provided in Stantec’s report
dated October 3, 2011. However, in response to recommendations in the
DRAFT Dam Assessment Report, TVA had Geocomp perform an analysis
of liquefaction potential. The analysis included calculations to determine
the factor of safety against liquefaction versus depth. Recommendations
of Youd et al. (2001) and blow count data from test borings made in
Geocomp’s field investigation were used to determine the cyclic resistance
ratio (CRR), and the cyclic stress ratio (CSR) was determined from
dynamic analyses used in Geocomp’s evaluation of the site’s seismic
response. The calculations show that the low blow-count native silty sand
layers in the analysis section have factors of safety less than 1.0, indicating
that they would likely liquefy during design earthquake shaking.
Therefore, the post-shaking (post-quake) stability of the section was
analyzed for static conditions with reduced shear strengths. The pseudo-
static strength values were used for the soils that do not liquefy, and
residual shear strengths determined by the method of Idriss and Boulanger
(2007) were used for the soils that may potentially liquefy. The post-
guake stability analysis yields a minimum factor of safety of 1.1, which is
considered acceptable for this condition. Geocomp concluded that,
“While some of the soils, the native silty sands, have factors of safety
against liquefaction that are less than 1, the representative cross section
has sufficient strength to resist a shear slide even with soil strengths
reduced for repeated loading and liquefaction.” (See Geocomp’s letter
dated October 10, 2012 in Appendix A Doc 18 for more description and
discussion of their liquefaction potential analysis, along with seismic
response evaluation of the site.)

Critical Geological Conditions

The Allen Fossil Plant and ash ponds are located on the 0.62-mile thick
sediment-filled trough known as the Mississippi Embayment, which
approximately underlies the Mississippi Valley. The sedimentary deposits
include layers of sand, silt, clay, gravel, and various mixes of these soil
types. Geologic information in Stantec’s reports, based on the Geologic
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Map of the Fletcher Lake Quadrangle, Tennessee, published by the
Tennessee Department of Conservation, Division of Geology, 1978,
indicates that manmade fills and Quaternary age alluvial deposits
immediately underlie the plant and surrounding areas. The fill is generally
composed of alluvial soil dredged from the floodplain (or loess in some
areas) and is tens of feet thick in the industrial areas in the floodplain of
the river. The alluvium is noted to consist of irregular lenses of fine sand,
silt, and clay in the upper part and coarse sands, gravelly sands, and sandy
gravels in the lower part. The alluvium varies in thickness from about 45
feet to 90 feet adjacent to the loess bluffs along the eastern edge of the
quadrangle to as much as 175 feet well out into the floodplain. The
alluvium is noted to be underlain by a series of highly consolidated clays
and dense sands of the Claiborne Group. The East Ash Pond is noted to
be underlain by the alluvial deposits and surrounded by manmade fill.

The main hazard associated with the geology of the area is the potential
for the presence of very soft and very loose 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 East Ash
Pond dike embankment.

Seismicity — The Allen Fossil Plant is located on the southeast 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. At the edge of this zone, where the plant and ash
ponds 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 East Ash Pond is at a location anticipated to experience 0.556g peak
(horizontal) ground acceleration (PGA) with a 2-percent probability of
exceedance in 50 years (2,475-year exceedance return time), 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. The alluvial soils that form the foundation for the dike
embankment would be expected to have a lower shear wave velocity than
2,500 fps; therefore, the actual PGA at the site may be different than
indicated above. USGS documentation for the Memphis area indicates
that the very thick sequence of sediments in the Mississippi Embayment
de-amplify the strongest ground motions for rapidly oscillating waves
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(shorter periods) and amplifies motions for slower oscillating (longer
period) waves.

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 Allen plant are 0.389g for 2,475-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 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 values are
comparable. The site-specific response analysis performed by Geocomp
yields a lower peak average horizontal acceleration than that obtained
from the USGS Seismic-Hazard Maps, which generally cannot account for
site specific factors.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

The supporting technical documentation for structural stability of the East Ash
Pond dikes at the Allen Fossil Plant is adequate. The methods used in the static
slope stability, seismic (pseudo-static) slope stability, underseepage, and
liquefaction potential analyses are acceptable. Material properties and parameters
and other assumptions used in the analyses appear to be reasonable.

The cases of loading analyzed for the eastern perimeter dike are more limited than
those analyzed for the northern perimeter dike. For example, the rapid drawdown
case was not analyzed even though Stantec’s hydrologic/hydraulic analyses indicate
a tailwater elevation of 225 feet msl would occur on the exterior slope of the eastern
perimeter dike under flooding from the 6-hour PMP, which would create rapid
drawdown conditions when the tailwater subsides. The rapid drawdown case
analyzed for the northern perimeter dike, which involved drawdown from a higher
elevation (232.5 feet msl), resulted in a satisfactory factor of safety. Thus, it
appears that the lower drawdown case for the eastern perimeter dike was reasonably
considered not to be as severe and therefore no drawdown stability analysis of this
slope was needed, since the slopes and soil parameters were similar. The maximum
storage pool case was not analyzed for the eastern perimeter dike apparently
because the revised lower normal water elevation (226 feet msl) in the stilling pond
after remedial improvement measures were implemented is the maximum operating
water elevation. The maximum surcharge pool case also was not analyzed for the
eastern perimeter dike. This case represents the maximum flood pool condition; it
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apparently was not analyzed because the high tailwater elevation (225 feet msl)
during PMP flooding makes it less critical than the normal pool elevation case (226
feet msl and no tailwater), due to less differential head between stilling pond
maximum pool elevation and the tailwater elevation. The seismic (pseudo-static)
stability of the eastern perimeter dike was not evaluated in the latest analyses
performed by Geocomp as it appears the eastern perimeter dike section is not more
critical than that analyzed for the northern perimeter dike.

No structural stability documentation is available for the inactive West Ash Pond
dike embankments. There appears to be no need for this documentation as long as
this pond remains inactive and does not impound a significant amount of water.

ASSESSMENT OF STRUCTURAL STABILITY

The structural stability of the East Ash Pond dike embankments 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 all credible loading conditions.

e Documented seismic response evaluation of a representative section of the
East Ash Pond under design earthquake with 2,500-year recurrence interval,
including pseudo-static stability analysis, dynamic analyses, deformation
analyses showing very small (acceptable) permanent displacements,
liquefaction potential analysis, and post-quake analysis using reduced soil
strengths showing an acceptable factor of safety for post-quake conditions.

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 spillway and outlet structures appeared to be in generally sound and stable
condition with no evidence of significant structural deterioration of the limited
visible parts of the structures that could be seen. At the East Ash Pond some of the
metal parts and hardware at the spillway in the divider dike and at the floodgates at
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the discharge end of the primary outlet conduits were observed to be rusty. In the
DRAFT Dam Assessment Report it was noted that it would be prudent to perform
maintenance cleaning and painting of the metal items to arrest the deterioration and
protect against future corrosion. It is understood that this maintenance has been
completed (see Stantec’s letter dated October 11, 2012 in Appendix A Doc 18).

From visual assessment in the field the inactive West Ash Pond dike embankments
and outlet structure appeared to be stable under the prevailing normal static
conditions in which it impounds no water. Even though this pond is inactive, TVA
should continue surveillance and maintenance of the dike embankments and ensure
that the inactive pond does not impound water.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATING PROCEDURES

The ash pond receives sluiced ash from both the boiler slag/bottom ash handling
system and the fly ash handling system. Each of the three boilers at the plant has
two sluice pipes, one for fly ash and one for boiler slag/bottom ash, running to the
East Ash Pond (total of 6 sluice lines). There is an additional line that carries plant
process water to the pond. All the sluice lines currently discharge into a rim ditch
in the northwest part of the dredge cell at the west end of the East Ash Pond. The
ash may also be sluiced into a “mini” dredge cell that lies on the west side of the
main dredge cell. The Coal Yard runoff also drains to the East Ash Pond into a
small cell at the southwest corner.

In the rim ditch a long-reach excavator scoops out the ash and places it in piles or
rows to drain, as previously shown (Figure 5.8). After dewatering the ash is loaded
onto dump trucks suitable for on-road travel and hauled to final disposition. The
dried fly ash is used in a structural fill at a nearby industrial park and the dried
boiler slag/bottom ash is marketed. Excavation operations in the dredge cell are
restricted from getting closer than 50 feet from the alignment of the active sanitary
sewer line that passes under the dredge cell, as well as transmission towers located
in the pond. Dust suppression systems are used when needed on ash/gravel haul
roads. Paved plant roads used by the haul trucks are kept clean with a sweeper
truck. The ash excavation, drying, and hauling operations are contracted out.
TVA’s written operations procedures are included in Appendix A Doc 15.

The normal water level in the central settling area of the East Ash Pond is
maintained at elevation 230 feet msl, which allows for at least 7.5 feet of freeboard.
The normal water level in the stilling pond has recently been lowered to 226 feet
msl, which allows for at least 10.5 feet of freeboard. Water discharges are
monitored according to NPDES Permit requirements; pH adjustments are made at
the spillway in the divider dike.

The West Ash Pond is inactive and there currently are no operations related to ash
disposal at this pond.
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8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

Maintenance of the dike embankments and outlet works of the ash ponds, and
essential operating equipment, such as the piping (ash sluice lines), pumps, and
other equipment (e.g., gates, valves, etc.), are performed, 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 15. 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 16.

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 East Ash Pond appear to
be adequate.

8.3.2 Adequacy of Maintenance

Maintenance of the impounding embankments and outlet works of the
active East Ash Pond appears to be adequate. Maintenance of the inactive
West Ash Pond currently appears to be adequate. No major maintenance
issues were noted from review of dike inspection reports. Based on field
observations, some minor maintenance is advised (see Subsection 1.2.5).
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FINAL

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 East Ash Pond. 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. Signs
are in-place at pipe penetrations and known seeps to aid during inspections. In
summary:

e Daily inspections are conducted by the on-site Contractor and by or under
the supervision of the Field Supervisor and documented in a Daily Field
Report and Ash Haul Operations Checklist.

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 ash ponds (e.g., East
Ash Pond) and inactive ash ponds (e.g., West Ash Pond). 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 inspection and reporting program are included in Appendix A, Doc 15.
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9.2

FINAL

INSTRUMENTATION MONITORING

Dam performance monitoring instrumentation includes 18 piezometers in place
along the perimeter dike on most of the north side, east side (next to stilling pond),
and south side of the stilling pond. The piezometers had been installed in many of
the test borings made by Stantec, which were located primarily on the crest,
although two were located on the upper part of the inside slope of the north side
dike, two were located at the outside toe of the north side dike, and five were
located at the outside toe of the east side dike. The locations of the piezometers are
shown on the instrumentation plan included in Appendix A, Doc 06. The
piezometer water levels are typically measured monthly, although more frequent
readings appear to have been taken in the first month or so after installation, during
flooding events, and when the normal water level was lowered in the stilling pond.
The piezometer water-level readings and elevations for the 2-year period of record
from July 20, 2009 to July 25, 2011 are tabulated in Appendix A, Doc 17. The
piezometer water levels appear to have fluctuated up and down, depending on
seasonal variations in rainfall and water levels in Lake McKellar, particularly in the
piezometers in the outside toe areas. The two piezometers in the outside toe area of
the north side dike were actually covered with water in May 2011 due to
Mississippi River flooding and extremely elevated water level in Lake McKellar.
Since lowering of the normal water level in the stilling pond there appears to have
been a gradual trend of lowering water levels in the east side perimeter dike
piezometers.

Visual monitoring of 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 ash pond dikes is appropriate and
adequate. No major safety issues were noted in any of the inspection
reports or check forms reviewed (see discussion in Section 3.1).

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

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

East Ash Pond Aerial View — Stantec Map
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APPENDIX A
Document 3

West Ash Pond Aerial View — Stantec Map
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APPENDIX A
Document 4

Allen Fossil Plant — Long Term Disposal Plan
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APPENDIX A
Document 5

Allen Fossil Plant — Master Strategy
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APPENDIX A
Document 6

Boring Plan and Instrumentation Plan East
Ash Pond
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APPENDIX A
Document 7

Analysis Sections — North Perimeter Dike East
Ash Pond
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APPENDIX A
Document 8

Analysis Sections — East Perimeter Dike East
Ash Pond
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APPENDIX A
Document 9

Remedial Improvement Plans East Stilling
Pond - Selected Dwgs
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Stantec Phase 1 Report

Allen Fossil Plant
TVA Coal Combustion Residue Impoundment
Memphis, Tennessee Dam Assessment Report



TVA Disposal Facility Assessment
Phase 1 Plant Summary
Allen Fossil Plant (ALF)

Location: Allen Fossil Plant (ALF)
2574 Plant Road
Memphis, Shelby County, TN 38109

Latitude: 35.074 N Longitude: 90.149 W
Plant Contact: Frank Dominioni

System Engineer — Fossil Power Group

Phone: (901) 789-8400 Email: FEDominioni@TVA.gov
Facts and Figures: The Allen Fossil Plant has three coal-fired generating units and 20

combustion turbines. The plant construction began in 1956 and was
completed in 1959. The plant consumes approximately 7,200 tons of
coal per day and generates approximately 4.9-billion kilowatt-hours
of electricity annually. The winter net dependable generating
capacity is about 753 megawatts. It is located about 10 miles
southwest of downtown Memphis, Tennessee just south of Lake
McKellar which is directly connected to the Mississippi River.

Coal Combustion Approximately 85,000 dry tons of fly ash is wet-sluiced to the East

Byproduct Disposal: Ash Pond every year. The fly ash is then dredged, dewatered and
transported to an off-site structural fill project. Approximately
110,000 dry tons of boiler slag is wet-sluiced to the East Ash Pond
every year. Approximately 90% of the boiler slag is reclaimed and
marketed to outside companies.
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TVA Disposal Facility Assessment
Phase 1 Plant Summary
Allen Fossil Plant (ALF)

Geology and Seismicity: The Allen Fossil Plant is located in the extreme southwestern corner
of Tennessee just west of the city of Memphis. The plant is situated
on the south shore of Lake McKellar and the eastern bank of the
Mississippi River. Geologic mapping shows the site to be underlain
by artificial fills and Quaternary age alluvial deposits. The fill is
noted to generally consist of alluvium dredged from the flood plain
(or loess in select locations) and range in thickness from a few feet
beneath residential areas to tens of feet beneath industrial areas in
the floodplain of the river. The alluvial materials are described as
consisting of irregular lenses of fine sand, silt, and clay in the upper
part, and of coarse sands, gravelly sands, and sandy gravels in the
lower part. The alluvium varies from about 45 to 90 feet in thickness
adjacent to the loess bluffs along the eastern edge of the quadrangle
to as much as 175 feet well out in the flood plain. The mapping
indicates the alluvium is underlain by the series of highly
consolidated clays and dense sands comprising the Claiborne
Group.

Evaluations of seismic hazards affecting western Tennessee, and
thus the plant site, are dominated by events emanating from the
New Madrid Seismic Zone (NMSZ) of the central Mississippi Valley.
The NMSZ is the most active seismic zone east of the Rocky
Mountains and the continuing seismicity of the zone is thought to be
associated with the reactivation of faults within the Reelfoot Rift
System. Although the majority of the events emanating from this
zone are too small to be felt at the surface, this zone produced a
series of four earthquakes between December 1811 and early
February 1812 each exhibiting estimated magnitudes on the order of
7.0 to 8.0. The “Geologic Hazards Map of Tennessee -
Environmental Geology Series No. 5” developed and published by
the Tennessee Department of Environment and Conservation
(TDEC), Division of Geology and compiled by Robert Miller (1978)
shows the plant to be located in Seismic Risk Zone 3.

Facilities Reviewed: East Ash Pond and Dredge Cell
East Ash Stilling Pond
West Ash Pond
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Pond and Dredge Cell (EAP and EDC)

1. General Facility Information

Facility NID

Status: Active Identification: TN15801
Surface Area Maximum Height

(inside dikes) 70 Acres (toe to top of dike): 20 feet

Free Water Maximum Water

Volume: Unknown Storage: 140 Acre-feet
Estimated CCB

Storage: Varies Dike Length: 1000 feet
Plant Discharge Current Pool

to Facility: 9.8 MGD Elevation: 231 feet

2. Site Visit Information

Stantec Assessment Team: Rob Kirkbride, PE

TVA Staff Present: Frank Dominioni
Field Assessment Dates: February 17, 2009
Weather/Site Conditions: 40 degrees F, cloudy, drizzle, moist ground

3. History/Description of Usage

History and Operation: This facility was originally commissioned in 1967 and
expanded in 1978. Approximately 85,000 dry tons of fly
ash is wet sluiced to the East Ash Pond annually. The fly
ash is dredged, dewatered and transported to an off-site
structural fill project. Approximately 110,000 dry tons of
boiler slag is wet sluiced to the pond annually.
Approximately 90% of the boiler slag is reclaimed and
marketed to outside companies. Decant water is
transferred into the Ash Stilling Pond through the
concrete spillway structure in the southeast corner of the
pond.

Past Failures/Releases: No failures or releases reported.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Pond and Dredge Cell (EAP and EDC)

4. Owner's Operations, Maintenance and Inspection Information

Emergency Action Plan: No EAP has been prepared for this facility.

Operations Manual: TVA maintains a By Products Operation Manual for the
Allen Fossil Plant.

TVA Maintenance: Exterior slopes are mowed as necessary to keep
vegetation minimized.

TVA Inspections: TVA Engineering performs dike inspections and prepares
reports annually. Plant personnel make observations
throughout the year on a random basis.

Problems Previously Some erosion problems at the discharge end of the
Identified During Past TVA  primary spillway structures that discharge into McKellar
Inspections: Lake.

5. Documents Reviewed

See attached Document Log for complete list of documents provided by TVA for review.
In particular, the following provided pertinent information for the assessment of this

facility:

TVA Design Drawings: 10N226 R2, 10W208-1 R0,10W208-2 RO, 10W208-3 RO,
10W214-3 RO, 10W225 R6, 10W234-1 R0,10W234-2 RO.

TVA As-Built Drawings: No drawings identified as As-Built.

TVA Construction None available.

Testing Records:

TVA Annual TVA annual inspection reports from 1967 to 2008.
Inspection Reports:

Geotechnical Data: Limited data includes lab results, but difficult to tell
specific locations of soil boring. (File: ALF MEMO TO
GLBUCHANAN FROM GENE FARMER ON ALF ASH
DISPOSAL AREA DIKES - SOIL INVESTIGATION.pdf)
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6.2.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal

Facility Summary
Allen Fossil Plant (ALF)

East Ash Pond and Dredge Cell (EAP and EDC)

Stantec Field Observations

See attached Concerns/Photo Log, Photos, and Site Plan Drawing.

Interior Slopes

Vegetation:

Trees:

Wave Wash Protection:

Erosion:
Instabilities:
Animal Burrows:

Freeboard:

Encroachments:

Slope:

Crest

Crest Cover and Slope:

Erosion:
Alignment:

Settlement/Cracking:

North - Dense phragmites.

East - Dense phragmites.

West - Dense phragmites.

South - Dense phragmites; Portion where dredging
operations have removed all vegetation.

None observed.

None observed.

Difficult to observe. Numerous minor erosion channels.
Difficult to observe.

Difficult to observe.

Measured: 6 feet
Design: Unknown

East dredge cell in west portion.

2H:1V to 3H:1V
2H:1V to 3H:1V

Measured:
Design:

North - Gravel. Relatively level.

South - Paved road and grass covered. Relatively level.
East (divider dike) - Boiler slag with some vegetation.
Relatively level.

West - Boiler slag with some vegetation. Relatively level.

Minor erosion observed.
Appears uniform.

Very little. Some minor (less than 2 inch) low spots.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal

Facility Summary
Allen Fossil Plant (ALF)

East Ash Pond and Dredge Cell (EAP and EDC)

Bare Spots/Rutting:

Width:

Exterior Slopes

Vegetation:

Trees:

Erosion:

Instabilities:

Uniform Appearance:
Seepage:

Benches:

Foundations, Drains, Relief
Wells, Instrumentation:

Animal Burrows:

North - Some minor rutting in gravel.

South - Paved road and grass covered with some rutting.
East (divider dike) - Mostly bare with rutting.

West - Mostly bare.

Measured:  North - 30 to 40 feet
South - 100 feet +
East (divider dike) - 22 to 25 feet
West - 50 feet +

Design: North - Unknown (USCOE Levee)

South - Unknown (USCOE Levee)
East (divider dike) - 16 feet
West - Unknown

North - Good grass cover
South - Good grass cover
East (divider dike) - Mostly phragmites
West - Mostly phragmites

North - Trees at the toe
South - None

East (divider dike) - None
West - None

No significant erosion observed.
None observed.

Yes.

None observed.

None.

None observed

None observed.



TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Pond and Dredge Cell (EAP and EDC)

Slope: Measured: North - 4H:1V
South - 4H:1V
East (divider dike) - 2H:1V
West - varies due to dredge cell

Design: North - Unknown (USACE Levee)

South - Unknown (USACE Levee)
East (divider dike) - 2H:1V
West - Unknown

Height: Measured: North - 20 feet
South - 20 feet
East (divider dike) - Could not be observed.
West - varies due to dredge cell
Design: North - Unknown (USACE Levee)
South - Unknown (USACE Levee)
East (divider dike) - Unknown
West - Unknown

6.4. Spillway Weirs/Riser Inlets

Number: 1

Size, Type and Material: Concrete outlet structure that transfers flow from the ash
pond to the stilling pond. Flow is controlled using stop
logs. The pool level was approximately 2 to 3 feet below
the top of the stop logs.

Height of Riser Inlets: Unknown.

Access: Accessible from divider berm.

Joints: Concrete joints have some deterioration. Could not
evaluate stop logs because pool levels on both sides
were equal.

Mis-Alignment: None observed

Closed/Abandoned Conduits: None known.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Pond and Dredge Cell (EAP and EDC)

6.5. Outlet Pipes

Number: N/A - Concrete spillway structure, see info above.
Size, Type and Material: N/A
Headwall: N/A
Joint Separations: N/A
Mis-Alignment: N/A

Closed/Abandoned Conduits: N/A
7. Notable Observations and Concerns

e There is an active 30-inch public ductile iron sanitary sewer force main pipeline that
connects into a 42-inch RCP sanitary sewer that runs north and south across the
Ash Pond and Dredge Cell. The approximate top of the 30-inch pipe is at elevation
217.5 and the high point of the 42-inch pipe is at elevation 218.5. TVA drawing
10W208-1 RO is a plan view showing the pipe locations. Drawing 10W208-3 RO
shows details of the manhole at the connection of the 30-inch pipe to the 42-inch
pipe. TVA has an agreement with the City of Memphis to restrict the maximum
elevation height of the East Dredge Cell southern dike to 239 feet. Drawing
10W208-3 RO shows a low dredging elevation of 226 in the area of the pipes, which
is approximately 7.5 to 8.5 feet from the top of the pipes.

e There is an inactive 60-inch public sanitary sewer pipeline that runs east and west
across the Ash Pond and Dredge Cell. Two of the manholes are located within the
Ash Pond. The approximate top of the pipe is at elevation 221 based on drawing
10W208-1 RO. Top elevation of the fly ash is highly variable so the actual depth of
material over the pipe is unknown. Notes on the drawings require no dredging be
performed within a 50 foot radius of the manholes.

o There are two 161KV electric transmission towers within the Ash Pond and one
adjacent to the Ash Pond. Drawing 10W208-1 RO shows the locations. Notes on the
drawings require no dredging be performed within 100 feet of the tower base.

e Erosion is occurring on the interior slope along the south dike. This is considered a
secondary issue since the crest width at this location is greater than 100 feet.

o The east slope (divider berm) has steep (approximately 2H:1V) slopes with some
erosion.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Pond and Dredge Cell (EAP and EDC)

e There is a seep near the fuel unloader on the bank of McKellar Lake below the
USACE Mississippi River Levee and approximately 300 feet from the NW corner of
the East Ash Pond. The source of the seep is unknown but suspected to be process
water.

8. Recommendations

8.1. Phase 2 Engineering and Programmatic Recommendations

e Evaluate the active and inactive sanitary sewer force mains and determine if
rerouting or other measures are feasible or warranted.

o Evaluate current operating procedures for working around the existing electric
transmission lines including factor of safety for stability.

o Based on the limited as-built drawings available, it is recommended that a program
be established to develop current conditions / as-built drawings to record future
modifications to this facility. Construction records should also be included as part of
this program to record and quantify construction means, methods and results.

¢ Due to the limited construction monuments at this facility, it is recommended that
additional surveyed construction monuments be established at selected locations.
These monuments should be surveyed annually as a minimum.

o Based on the findings of Phase 2 and designs from Phase 3, if performed, Stantec
recommends that the existing O & M Manual be reviewed and updated. These
updates may include sections on routine monitoring and facility maintenance.

8.2. Maintenance Recommendations

¢ Cut and maintain heavy/tall vegetation on interior slopes.
e Repair erosion areas where noted and provide rip-rap as necessary.

o Repair / regrade animal paths and burrows and provide seeding and mulching to
establish a vegetative cover. Continue to monitor on a regular basis.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

1. General Facility Information

Facility NID

Status: Active Identification: TN15801
Surface Area Maximum Height

(inside dikes) 10 Acres (toe to top of dike): 20 feet

Free Water Maximum Water

Volume: 150 Acre-feet Storage: 200 Acre-feet
Estimated CCB

Storage: Unknown Dike Length: 200 feet
Plant Discharge Current Pool

to Facility: 9.8 MGD Elevation: 231 feet

2. Site Visit Information

Stantec Assessment Team: Rob Kirkbride, PE

TVA Staff Present: Frank Dominioni
Field Assessment Dates: February 17, 2009
Weather/Site Conditions: 40 degrees F, cloudy, drizzle, moist ground

3. History/Description of Usage

History and Operation: This facility was part of the Ash Pond expansion in 1978.
Decant water is transferred from the Ash Pond into the
Stilling Pond through the concrete spillway structure in
the southwest corner of the pond. There are two primary
outlet spillways presumably made of RCP risers and
outlet pipes discharge flow into McKellar Lake. Two
emergency outlet spillways also presumably consisting of
RCP risers and outlet pipes discharge flow through the
east dike and eventually into Horn Lake. The emergency
spillways are only used when the pool level in McKellar
Lake is too high to discharge.

Past Failures/Releases: No failures or releases reported.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

4. Owner's Operations, Maintenance and Inspection Information

Emergency Action Plan: No EAP has been prepared for this facility.

Operations Manual: TVA maintains a By Products Operation Manual for the
Allen Fossil Plant.

TVA Maintenance: Exterior slopes are mowed as necessary to keep
vegetation minimized.

TVA Inspections: TVA Engineering performs dike inspections and prepares
reports annually. Plant personnel make observations
throughout the year on a random basis.

Problems Previously Concerns of damaging the existing sanitary sewer line
Identified During Past TVA  (abandoned) that is below the pond, erosion, rutting and
Inspections: debris blocking the emergency spillway outlets.

5. Documents Reviewed

See attached Document Log for complete list of documents provided by TVA for review.
In particular, the following provided pertinent information for the assessment of this

facility:

TVA Design Drawings: 10N226 R2, 10N227 R1, 10N228 R1, 10N229-1 RO,
10N229-2 RO, 10W208-1 RO, 10W208-7 RO, 10W211 RO,
10W225 R6, 10W234-1 RO, 10W234-2 RO.

TVA As-Built Drawings: No drawings identified as As-Built.

TVA Construction None available.

Testing Records:

TVA Annual TVA annual inspection reports from 1967 to 2008.
Inspection Reports:

Geotechnical Data: Limited data includes lab results, but difficult to tell
specific locations of soil borings. (File: ALF MEMO TO
GLBUCHANAN FROM GENE FARMER ON ALF ASH
DISPOSAL AREA DIKES - SOIL INVESTIGATION.pdf)
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

6. Stantec Field Observations

See attached Concerns/Photo Log, Photos, and Site Plan Drawing.

6.1. Interior Slopes

Vegetation: All slopes have dense phragmites at lower portion of
slope. North, south and east slopes have adequate grass
ground cover that has been mowed. The west slope
(divider berm) is primarily bare boiler slag.

Trees: None.
Wave Wash Protection: None.
Erosion: Some wave erosion occurring on all slopes. Most is

minor, but east slope is more significant with scarp
heights of 1 to 2 feet.

Instabilities: Only wave erosion observed.

Animal Burrows: No burrows, but did observe animal path from the crest to
the water surface (15 feet long and 1 foot wide). This path
matches the path along crest and down the exterior

slope.
Freeboard: Measured: 6 feet
Design: Unknown
Encroachments: None
Slope: Measured:  North - 4H:1V
East - 3H:1V
West (divider berm) - 2H:1V to 3H:1V
South - 3H:1V
Design: 3H:1V
6.2. Crest
Crest Cover and Slope: North, South and East - Grass covered with no slope.

West - Mostly bare boiler slag with no slope.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

Erosion: Primary erosion is on the access ramp located in the
southeast corner of the pond. The erosionis 12 to 16
inches wide and approximately 30 feet long. The water
drains down the ramp and into an adjacent swale which
has also eroded.

Alignment: Appears uniform.
Settlement/Cracking: No significant settlement/cracking observed.
Bare Spots/Rutting: The majority of the west (divider dike) and the access

ramp is bare. Minor rutting on all dikes.

Width: Measured:  North - 30 to 35 feet

East - 12 to 15 feet
West (divider berm) - 22 to 25 feet
South - 20 feet +

Design: North - Unknown (USCOE Levee)
South - Unknown (USCOE Levee)
East - 16 feet
West (divider dike) - Unknown

6.3. Exterior Slopes

Vegetation: North - Good grass cover
South - Good grass cover
East - Good grass cover. Some phragmites at the toe and
5 to 10 feet up the slope.
West (divider dike) - Mostly phragmites

Trees: None.

Erosion: No significant erosion observed.

Instabilities: None observed.

Uniform Appearance: Yes.

Seepage: None observed. The toe of the east dike was not

observable due to ponding water.
Benches: None.

Foundations, Drains, Relief  None.
Wells, Instrumentation:
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

Animal Burrows: Numerous small (less than 2 inches) animal burrows
throughout the east dike.

Slope: Measured:  North - 4H:1V
South - 4H:1V
East - 3H:1V
West (divider dike) - 2H:1V

Design: North - Unknown (USACE Levee)

South - Unknown (USACE Levee)
East - 3H:1V
West (divider dike) - 2H:1V

Height: Measured:  North - 20 feet
South - 20 feet
East - 20 to 25 feet
West (divider dike) - Unknown

Design: North - Unknown (USACE Levee)

South - Unknown (USACE Levee)
East - 20 to 25 feet
West (divider dike) - Unknown

6.4. Spillway Weirs/Riser Inlets

Number: 4

Size, Type and Material: The four decant structures are constructed using stacked
48 inch diameter RCP risers. The two primary structures
outlet into McKellar Lake via a 36 inch diameter RCP pipe
and the secondary (emergency) structures have the
same design and outlet downstream of the east dike and
flow to the south in a stream channel which outlets into
Horn Lake. The base/foundation is designed to be

concrete.

Height of Riser Inlets: Approximately 20 feet.

Access: There is no direct access to the spillways, but there is an
adjacent catwalk that provides a partial view.

Joints: Could not be observed.

Mis-Alignment: None observed.
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Closed/Abandoned Conduits: None.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

6.5. Outlet Pipes

Number: 4
Size, Type and Material: The four outlet pipes are 36 inch diameter RCP.
Headwall: The two primary outlets have a headwall with sluice gate

controlled openings to prevent backflow of water during
flood events. The two emergency outlets discharge into a
drainage channel and do not have headwalls.

Joint Separations: Could not be observed.
Mis-Alignment: None observed.

Closed/Abandoned Conduits: None.

7. Notable Observations and Concerns

e The Outlet Structure that transfers flow from the Ash Pond into the Stilling Pond
includes stop logs to control pool level. The top of the stop logs are approximately 2
to 3 feet below the crest of the divider berm. The pool levels at the time of the site
visit were at nearly the same elevation even though the stop logs were well above
the pool level. It is likely that flow is seeping through the divider berm keeping the
pool levels at a similar elevation. This structure should be evaluated to determine if
there are potential overtopping concerns. See Photo EASP-2.

e The four decant structures are possibly constructed using stacked RCP risers. The
two primary structures outlet into McKellar Lake and the secondary (emergency)
structures outlet downstream of the east dike and flow to the south in a stream
channel which outlets into Horn Lake. The two secondary outlets at the toe of the
east dike are partially submerged (see Photo EASP-6). Erosion has occurred at the
primary decant structure outlet where the concrete channel flows into McKellar Lake
(see Photos EASP-7 and EASP-8).

e There is an inactive 60-inch public sanitary sewer pipeline that runs east and west
across the Ash Pond and Dredge Cell. Two of the manholes are located within the
Ash Pond. The approximate top of the pipe is at elevation 221 based on drawing
10W208-1 R0O. Top elevation of the fly ash is highly variable so the actual depth of
material over the pipe is unknown. Notes on the drawings require no dredging be
performed within a 50 foot radius of the manholes.

¢ Water is ponding at the toe of the exterior slope of the east dike making it difficult to
evaluate if there is any seepage occurring (see Photo EASP-5).
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Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

e Tall vegetation has grown up along the lower portion of the exterior slope of the east
dike (see Photo EASP-5).

e Animal paths and small (12 inch) animal burrows were present on the exterior slope
of the east dike (see Photo EASP-4).

e The west slope (divider berm) has steep slopes (approximately 2H:1V) with some
erosion.

o Wave erosion has occurred along the internal slope of the east dike. The height of
the erosion varies from 6 inches up to 2 feet.

e Erosion has occurred on the crest ramp in the southeast corner of the pond (see
Photo EASP-3).

8. Recommendations

8.1. Phase 2 Engineering and Programmatic Recommendations

o Evaluate existing topography and drainage conditions at the toe of the east dike at
the East Ash Stilling Pond. A hydraulic and hydrologic analysis should be performed
to determine if positive drainage is being provided away from the east dike.

¢ Evaluate the active and inactive sanitary sewer force mains and determine if
rerouting and/or abandonment is necessary.

e Evaluate the Inlet / Outlet Structure (within the divider berm) that transfers flow from
the East Ash Pond to the East Ash Stilling Pond. A hydraulic and hydrologic analysis
should be performed to determine suitability and operation procedures.

o Evaluate the decant structures at the East Ash Stilling Pond for suitability and
condition.

e Evaluate current operating procedures for working around the existing electric
transmission lines including factor of safety for stability.

o Based on the limited as-built drawings available, it is recommended that a program
be established to develop current conditions / as-built drawings to record future
modifications to this facility. Construction records should also be included as part of
this program to record and quantify construction means, methods and results.

o Due to the limited construction monuments at this facility, it is recommended that
additional surveyed construction monuments be established at selected locations.
These monuments should be surveyed annually as a minimum.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

o Based on observations made during the site visits and review of the documents
provided, it is recommended that a hydraulic and hydrologic analysis be performed
for this facility. This facility has significant flow concentrations and is critical to
operation of the plant.

e Based on the findings of Phase 2 and designs from Phase 3, if performed, Stantec
recommends that the existing O&M Manual be reviewed and updated. These
updates may include sections on routine monitoring and facility maintenance.

8.2. Maintenance Recommendations

e Cut and maintain heavy/tall vegetation on interior slopes.
e Remove trees and brush from the exterior slope of the east dike.
e Repair erosion areas where noted and provide rip-rap as necessary.

o Repair / regrade animal paths and burrows and provide seeding and mulching to
establish a vegetative cover. Continue to monitor on a regular basis.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

West Ash Pond (WAP)

1. General Facility Information

Facility NID

Status: Inactive Identification: Not Available
Surface Area Maximum Height

(inside dikes) 23 Acres (toe to top of dike): 28 feet

Free Water Maximum Water

Volume: 0 Storage: 600 Acre-feet
Estimated CCB

Storage: 0 Dike Length: 1200 feet
Plant Discharge Current Pool

to Facility: 0 Elevation: n/a - Empty

2. Site Visit Information

Stantec Assessment Team: Rob Kirkbride, PE

TVA Staff Present: Frank Dominioni
Field Assessment Dates: February 17, 2009
Weather/Site Conditions: 40 degrees F, cloudy, drizzle, moist ground

3. History/Description of Usage

History and Operation: This area was the original location of the fly ash pond.
Sluiced fly ash was discontinued in 1978 until May 1991
when it was reactivated. Prior to resuming sluicing to this
area, approximately 173,000 cubic yards of ash was
hauled from it and used for fill material in the Corp of
Engineers levee. Sluicing was again discontinued in
October 1992 and the pond water was pumped out. The
area has been inactive since.

Past Failures/Releases: No failures or releases reported.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

West Ash Pond (WAP)

4. Owner's Operations, Maintenance and Inspection Information

Emergency Action Plan: No EAP has been prepared for this facility.
Operations Manual: No Operations Manual has been prepared for this facility.
TVA Maintenance: Exterior slopes are mowed as necessary to keep

vegetation minimized.

TVA Inspections: TVA Engineering performs dike inspections and prepares
reports annually. Plant personnel make observations
throughout the year on a random basis.

Problems Previously Prior to inactivating this area in 1992, seepage problems
Identified During Past TVA  with the spillway structure were noted. Additional
Inspections: concerns included trees and dense brush cover on most

of the exterior slopes.
5. Documents Reviewed

See attached Document Log for complete list of documents provided by TVA for review.
In particular, the following provided pertinent information for the assessment of this

facility:

TVA Design Drawings: 10N223 R2, 10N224 R1

TVA As-Built Drawings: No drawings identified as As-Built.
TVA Construction None available.

Testing Records:

TVA Annual TVA annual inspection reports from 1967 to 2008.
Inspection Reports:

Geotechnical Data: Limited data includes lab results, but difficult to tell
specific locations of soil borings. (File: ALF MEMO TO
GLBUCHANAN FROM GENE FARMER ON ALF ASH
DISPOSAL AREA DIKES - SOIL INVESTIGATION.pdf)
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6.1.

6.2.

TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal

Facility Summary
Allen Fossil Plant (ALF)
West Ash Pond (WAP)

Stantec Field Observations

See attached Concerns/Photo Log, Photos, and Site Plan Drawing.

Interior Slopes

Vegetation:

Trees:

Wave Wash Protection:

Erosion:
Instabilities:
Animal Burrows:

Freeboard:

Encroachments:

Slope:

Crest

Crest Cover and Slope:

Erosion:

Alignment:

Settlement/Cracking:

Bare Spots/Rutting:

Dense vegetation at the toe of all slopes.
Dense trees at the toe of all slopes.
None.

No significant erosion observed.

None observed.

None observed.

Measured:
Design:

N/A - pond is empty
Unknown

The Chemical Pond was constructed inside the northeast
corner of the pond. Approximately 25% of the pond was
filled in to create a staging area for Reed Minerals.

Measured:  North, East and West - 3H:1V
South - 4H:1V (USACE Levee)
Design: North, East and West - 3H:1V

South - Unknown (USACE Levee)

North - Grass cover with no slope.
South - Gravel road with no slope.
East - Gravel with no slope.

West - Grass cover with no slope.

Minor erosion on all crests.

North and East are somewhat irregular.
South and West appear uniform.

No significant settlement or cracking observed.

Several minor bare spots on all dikes. Consistent rutting
along the crest (up to 6 inches deep).
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Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

West Ash Pond (WAP)

Width: Measured: North - 18 to 20 feet
South - 50 feet + (USACE Levee)
East - 30 feet +
West - 18 to 20 feet
Design: North - 16 feet
South - Unknown (USACE Levee)
East - Unknown
West - 16 feet

6.3. Exterior Slopes

West - Difficult to observe. None noted.

m Vegetation: North - Dense brush and vegetation.
E South - N/A
East - N/A
: West - Dense brush and vegetation.
U Trees: North - Very dense trees covering entire slope.
South - N/A
o East - N/A
n West - Some trees near the toe and sporadically on
slope.
m Erosion: North - Not visible to observe.
South - N/A
- East - N/A
[ | West - Difficult to observe. None noted.
: Instabilities: North - Not visible to observe.
u South - N/A
East - N/A
m West - Difficult to observe. None noted.
q Uniform Appearance: North - Not visible to observe.
South - N/A
¢ East - N/A
West - Difficult to observe. None noted.
n Seepage: North - Not visible to observe.
LL) South - N/A
m East - N/A
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Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

West Ash Pond (WAP)

Benches: North - Not visible to observe.
South - N/A
East - N/A
West - Difficult to observe. None noted.

Foundations, Drains, Relief = North - Not visible to observe.

West - 10 to 15 feet

6.4. Spillway Weirs/Riser Inlets

Number: 1 (abandoned)

Size, Type and Material: The decant structure is constructed using stacked 48 inch
diameter RCP risers that outlet through the west dike into
McKellar Lake via a 36 inch diameter RCP pipe and
channel. The base/foundation is designed to be concrete.

Height of Riser Inlets: Approximately 15 feet.

Wells, Instrumentation: South - N/A
East - N/A
West - Difficult to observe. None noted.
h Animal Burrows: North - Not visible to observe.
2 South - N/A
m East - N/A
West - Difficult to observe. None noted.
E Slope: Measured:  North - Not visible to observe.
: South - N/A
East - N/A
U West - Difficult to observe. Estimate 3H:1V.
Design: North - Unknown
o South - N/A
a East - N/A
West - 3H:1V
[y Height: Measured:  North - Not visible to observe.
> South - N/A
East - N/A
- West - 10 to 15 feet
: Design: North - Unknown
South - N/A
O East - N/A
Q.
L
7))

\\us1243-f01\workgroup\1714\active\171468118\clerical\report\rpt_003_171468118\draft_2_p1_summary_by_state_20090608\tennessee\originals\appndx_b_alf\sum_004_alf wap_171468118.docpage 5 Of 7




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

TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

West Ash Pond (WAP)

Access: The pond is empty so access to the spillway is difficult
due to the dense vegetation.

Joints: Could not be observed.

Mis-Alignment: No significant mis-alignment was observed on the

exposed portion of the spillway.

Closed/Abandoned Conduits: Unknown, however design drawing 10N223 R2 shows
two pipes that were to be removed prior to construction of
the west dike. Their status is unknown.

6.5. Outlet Pipes

Number: 1

Size, Type and Material: Unable to access outlet.
Headwall: Unknown.

Joint Separations: Unknown.
Mis-Alignment: Unknown.

Closed/Abandoned Conduits: Unknown.
7. Notable Observations and Concerns

e This structure is inactive and appears to be empty. See Photo WAP-1.

e Original Decant Structure should be evaluated to determine if operation of the pond
relies on this structure for storm water hydraulic and hydrologic capacity. No ponding
water was observed within the pond during the site visit so the drainage may be
adequate. See Photo WAP-1.

o Trees and dense vegetation are growing on the pond interior which is approximately
10 feet below the crest of the dikes (See Photo WAP-2).

e Trees and dense vegetation are growing on the exterior slope of the north dike (See
Photo WAP-3).
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal
Facility Summary

Allen Fossil Plant (ALF)

West Ash Pond (WAP)

8. Recommendations

8.1. Phase 2 Engineering and Programmatic Recommendations

e Based on the limited as-built drawings available, it is recommended that a program
be established to develop current conditions / as-built drawings to record future
modifications to this facility. Construction records should also be included as part of
this program to record and quantify construction means, methods and results.

e Although this facility is inactive, based on observations made during the site visits
and review of the documents provided, it is recommended that a hydraulic and
hydrologic analysis be performed for this facility to evaluate the storm water inflow
and determine the suitability of the outlet structure to pass the design storm.

e ltis recommended that a facility specific Operations & Maintenance Plan be
developed to provide means and methods of operating this facility efficiently and
identifying the maintenance necessary to allow for proper evaluations.

8.2. Maintenance Recommendations

¢ Cut and maintain heavy/tall vegetation on interior and exterior slopes to allow better
observation.

e Remove trees and brush from the interior and exterior slopes.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal Facility Summary
Allen Fossil Plant (ALF)

East Ash Pond and Dredge Cell

Photos, Concerns/Photo Log

. ) Erosion is occurring on the interior slope
Drawing Mark EAP-1 along the south dike looking west.
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Drawing Mark EAP-2  Outlet Structure operated using stop logs.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal Facility Summary
Allen Fossil Plant (ALF)

East Ash Pond and Dredge Cell

Photos, Concerns/Photo Log

Drawing Mark EAP-3  Fly Ash influent pipes at northwest corner.
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Drawing Mark EAP-4  Dredge Cell interior drainage looking south.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal Facility Summary
Allen Fossil Plant (ALF)

East Ash Pond and Dredge Cell

Photos, Concerns/Photo Log

Concerns/Photo Log
Drawing Mark Comments Photo/GPS ID

Erosion is occurring on the
EAP-1 interior slope along the south  [IMG_1373
dike looking west.

Ouitlet structure operated using

EAP-2 IMG_1327
stop logs. -

EAP-3 Fly ash influent pipes at IMG 1383
northwest corner. -

EAP-4 Dredge Cell interior drainage IMG_1391

looking south.

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

\\us1243-f01\workgroup\1714\active\171468118\clerical\report\rpt_003_171468118\draft_2_p1_summary_by_state_20090608\tennessee\originals\appndx_b_alf\sum_005_alf_pic_eap_edc_171468118.doc C




TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal Facility Summary
Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

Photos, Concerns/Photo Log

Drawing Mark EASP-1 S(;/uetLview of pond showing railroad to the
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Drawing Mark EASP-2  Concrete inlet structure with stop logs.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal Facility Summary
Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

Photos, Concerns/Photo Log

Drawing Mark EASP-3 Access ramp to crest on southeast corner
of pond. Note the erosion on the ramp.

. Eastern embankment has animal paths
Drawing Mark EASP-4  extending from toe of exterior slope to
water surface of interior slope.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal Facility Summary
Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

Photos, Concerns/Photo Log

Eastern embankment showing ponding

Drawing Mark EASP-5  water and thick vegetation at the toe.
Portions of the slope had small (1 to 2 inch
diameter) animal burrow holes.
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Drawing Mark EASP-6 Decant structure outlets to Horn Lake.
Note partially submerged outlet pipes.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal Facility Summary
Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

Photos, Concerns/Photo Log

Drawing Mark EASP-7 Decant structure ogtlet into McKellar Lake
has erosion occurring.
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Drawing Mark EASP-8  Decant structure outlets to McKellar Lake.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal Facility Summary
Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

Photos, Concerns/Photo Log

Drawing Mark EASP-9 Decant structure inlets with skimmers.
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Drawing Mark EASP-10 Interior slope wave erosion.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal Facility Summary
Allen Fossil Plant (ALF)

East Ash Stilling Pond (EASP)

Photos, Concerns/Photo Log

Concerns/Photo Log

Drawing Mark Comments Photo/GPS ID
EASP-1 O\_/erview of pond showing IMG_ 1321
railroad to the south.
EASP-2 Concrete inlet structure with IMG_1327

stop logs.

Access ramp to crest on
EASP-3 southeast corner of pond. Note | IMG_1329
the erosion on the ramp.

Eastern embankment has

EASP-4 animal paths extending from IMG 1334
toe of exterior slope to water -

surface of interior slope.

Eastern embankment showing
ponding water and thick

EASP-5 vegetation at the toe. Portions | IMG_1335
of the slope had small (1 to 2
inch diameter) animal burrow

Decant structure outlets to
EASP-6 Horn Lake. Note partially IMG_1338
submerged outlet pipes.

Decant structure outlet into

EASP-7 McKellar Lake has erosion IMG_1346
occurring.
Decant structure outlets to
EASP-8 McKellar Lake IMG_1347
EASP-9 Depant structure inlets with IMG 1348
skimmers. -
EASP-10 Interior slope wave erosion. IMG_1358
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal Facility Summary
Allen Fossil Plant (ALF)

West Ash Pond

Photos, Concerns/Photo Log

Drawing Mark WAP-1 Interior of Ash Pond mainly empty anq
covered with trees and dense vegetation.

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

Drawing Mark WAP-2 Den_se tr.ees and vegetation are growing on
the interior of the pond.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal Facility Summary
Allen Fossil Plant (ALF)

West Ash Pond

Photos, Concerns/Photo Log

. _» Dense trees and vegetation are growing on
Drawing Mark WAP-3 the exterior slope of the north dike.

] Abandoned decant structure on west end of
Drawing Mark WAP-4 5. Deteriorated and surrounded by heavy
vegetation.
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TVA Disposal Facility Assessment

Phase 1 Coal Combustion Product Disposal Facility Summary
Allen Fossil Plant (ALF)

West Ash Pond

Photos, Concerns/Photo Log

Concerns/Photo Log

Drawing Mark Comments Photo/GPS ID

Interior of Ash Pond mainly
WAP-1 empty and covered with trees | IMG_1401
and dense vegetation.

Dense trees and vegetation
WAP-2 are growing on the interior of | IMG_1399
the pond.

Dense trees and vegetation
WAP-3 are growing on the exterior IMG_1408
slope of the north dike.

Abandoned decant structure
on west end of pond.
Deteriorated and surrounded
by heavy vegetation.

WAP-4 IMG_1404
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APPENDIX A
Document 11

Typical Quarterly, Monthly, Daily Inspection
and Field Reports

Allen Fossil Plant
TVA Coal Combustion Residue Impoundment
Memphis, Tennessee Dam Assessment Report



Monthly /Quarterly/Special Facility Inspection Form Form Date 6-01-10
ALF 2. Facility Name; Ash Complex 3. Date and Start Time of Inspection: 6/22/118 am CST

erator Name: Trans Ash 5. Inspection Method: Walk Ride ' Both

6. Inspector's Name(s): Griffin R. Lifsey, Jacob Horton, Jake Bagth, Bronson (KNOWN KEY DEFICIENCIES MUST BE INSPECTED)

Reed, Gary Melton, and Brian Gerbus 7. Hazard Classification: High . Significant Low
8. Inspection Frequency: MONTHLY é( QUARTERLY {MUST BE WALKED) SPECIAL (after significant rain or earthquake event)

D —
9. Current weather conditions C ) £ e c( i %O 1" Prior Conditions, if notable

heck the appropriate box below. If not applicable, record "N/A". Provide comments when appropriate. Any other areas that should be brought to the attention of
he Program Manager should aiso be noted in the "Comments" section. Indicate the locations of any areas identified, and photograph and attach to the form.
revious observation forms should be reviewed and any NEW observations or degradation of pervious conditions should be reported on this inspection form.

NOTE - ONE FORM PER FACILITY)

Yes No ] Yes | No

10. Pre-job Safety Briefing Performed v 15. DIKE TOE AREAS '

11. Activity / Construction on/ at facility v A. Seepage < New XExisting v

12, DIKE CREST o Clear/Cloudy/Red/Muddy Machad & LD%QQJ

A. Settlement / Cracking v sFlow Increased / Decreased/Same gpm

. Rutting v’ o Aquatic Vegetation Growing

IC. Lateral Displacement 1" = Ash or Clay Deposits Below Seep Outiet

D. Erosion L~ {B. Boils = New o Existing v

13. INTERIOR / EXTERIOR DIKE SLOPES 1 Clear/Cloudy/Red/Muddy

A. Minimum Freeboard ft. | © Flow increased / Decreased/Same gpm

B, Current Freeboard > 4" . | o Growing in Size |
[C. Instabilities {Sloughs or Slides) v~ |C. Sinkholes/Depressions » New o Existing [Vl l
Io. Erosion v 16. SEEPAGE COLLECTION SYSTEM ' 1
JE. Sinkholes/Depressions - New  Existing L~ |A. Estimated Flow Measurement OJA mﬁ
IF. vegetation / Brush / Trees - (v B. Increased Flow ]

- Heavy/fdequatd/Sparse/Bare C. Emitting Clear or Dirty Water

G. Anima) Burrows - New  Existing v 7. SPILLWAY WEIRS & OUTLETS
IH. Seepage . New ' Existing v~ }A. Decant Riser Misaligned Vel
I Clear/Cloudy/Red/Muddy 8. Decant Pipe Joints L
l . Flow Increased/Decreased/Same gpm| 7 Leaking
I - Ash or Clay Deposits Below Seep Outlet o Separated
Il. Seep around Drain Pipe(s) v~ |C. Headwall In Good Condition
I - Clear/Cloudy/Red/Muddy 18. OPERATIONS & MAINTENANCE
I14. DEFICIENCIES A. Routine O&M Performed v
IA. Prior Key Deficiencies Checked V4 B. Weekly Observations Performed (%
IB. New Deficiencies ldentified / Flagged \/ C. Any Changes in Operations (T
lC. Immediate Actions Taken (Note Below) [
JD. Photos of deficiencies attached

rther

19. Major adverse changes in these items could cause instability and should be reported to the Program Manager as soon as possible for fu
evaluation. Adverse conditions noted in these items should normally be described (extent, location, etc.) in the space below and on the backside

of this sheet if needed. ) ) ,
NOTE: Quarterly Inspection Deficiencies to be documented on spreadsheet with applicable latitude and longitude coordinates

referenced. SHOW ALL QUARTERLY INSPECTION DEFICIENCIES ON AERIAL PHOTOS

item # |Comments/New Observations/Action Taken:
Debeis P,pge,\:t or (oips leder L0 J?iood;ﬁ(,) o 4le ond of A'on'\.
Once (ondidions berome dyiee, Focrilitios aill czmmoue & cleas «

Lor RHO« A .

20. PA(E) was Notified of New Key Deficiency: (Date / Time)

21. Who else Notified of New Kex Deficiencx: ‘Date ‘ Time)

22. 1t heraby attest the above Is original information (not reproduced) based on actual fleld observations made during the period indicated, by either myself or an
Lppointed representative and are accurate, complete, and correct to the best of my kngwledge. c

Period Covared:
from: Ag( ZD/[ To: jﬂ* ZDU Signature: ﬁ’/ /?- % D‘"e’hléfj_l_{
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APPENDIX A
Document 12

Sewer Force Main Temporary Bypass Plan —
Selected Dwgs

Allen Fossil Plant
TVA Coal Combustion Residue Impoundment
Memphis, Tennessee Dam Assessment Report
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GENERAL NOTES

1. DEFINITIONS: WHENEVER THE FOLLOWING TERMS ARE USED IN THESE PLANS FOR CONSTRUCTION, IT IS UNDERSTOOD THAT THEY REPRESENT THE
FOLLOWING:

CONTRACTOR: THE TENNESSEE VALLEY AUTHORITY (TVA) CIVIL PROJECTS OR OTHER TVA OR PRIVATE CONTRACTING ENTITY WHICH IS RESPONSIBLE FOR
CONSTRUCTION FOR THIS PROJECT (OR THEIR DESIGNEE).

TDEC: TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION WHICH IS THE REGULATORY AUTHORITY FOR THE SITE.
ENGINEER: STANTEC CONSULTING SERVICES INC.
OWNER: TENNESSEE VALLEY AUTHORITY — ALLEN FOSSIL PLANT IS THE OWNER AS REFERRED TO IN THESE PROJECT DOCUMENTS.

TDOT: THIS MEANS THE TENNESSEE DEPARTMENT OF TRANSPORTATION AND SPECIFICALLY REFERENCES THE “STANDARD TECHNICAL SPECIFICATIONS FOR
ROAD AND BRIDGE CONSTRUCTION®", CURRENT EDITION. ANY MATERIAL DESIGNATED AS “TDOT” IS TO CONFORM TO THE MATERIAL STANDARDS NOTED AND

PLACEMENT /INSTALLATION METHODOLOGY SPECIFIED IN THE CURRENT EDITION OF THE ‘STANDARD TECHNICAL SPECIFICATIONS FOR ROAD AND BRIDGE
CONSTRUCTION",

CONSTRUCTION QUALITY CONTROL (QC) PLAN: REFERS TO A DOCUMENT THAT ESTABLISHES MINIMUM QUALITY CONTROL REQUIREMENTS, TESTING
FREQUENCY AND QUALITY OVERSIGHT RESPONSIBILITY,

COAL COMBUSTION PRODUCTS (CCP) INCLUDING BOTTOM ASH AND FLY ASH.

CONSTRUCTION MANAGER: RESPONSIBLE FOR CONSTRUCTION ACTIVITY TO INCLUDE BUT NOT BE LIMITED TO THE CHARACTER AND SEQUENCE OF WORK,
COORDINATION AND SCHEDULING.

2. THESE PLANS FOR CONSTRUCTION ARE PRESENTED AS AN AID IN PROJECT CONSTRUCTION BUT SHOULD NOT BE CONSTRUED AS THE ONLY REFERENCE
NEEDED. CONTRACTOR SHALL BECOME FAMILIAR WITH, AND ADHERE TO THE QC PLAN AND APPLICABLE ENVIRONMENTAL AND SAFETY REGULATIONS.

3.  TOPOGRAPHIC INFORMATION SHOWN IN THE PLANS FOR CONSTRUCTION IS DATED AND DOES NOT REFLECT CHANGES SINCE THE TIME OF THE SURVEY.
4. THE CONTRACTOR SHALL PROTECT ALL WORK AND STAGING AREAS FROM INTRUSION BY UNAUTHORIZED PERSONNEL.

5. THE CONTRACTOR SHALL BE RESPONSIBLE FOR HEALTH AND SAFETY OF ITS PERSONNEL AND SHALL MEET INDUSTRY STANDARD REQUIREMENTS. THE
CONTRACTOR SHALL ADHERE TO OWNER REQUIREMENTS FOR SAFETY AND CONSTRUCTION.

6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE MAINTENANCE OF ALL ACCESS ROADS, STAGING AREAS AND STORAGE AREAS USED DURING
CONSTRUCTION, AND SHALL RESTORE SAID AREAS TO THEIR ORIGINAL CONDITION, OR BETTER ONCE CONSTRUCTION IS COMPLETE UNLESS THE OWNER
GIVES WRITTEN PERMISSION TO THE CONTRACTOR TO RETAIN THE AREA “AS IS”

7.  THE CONTRACTOR SHALL CONDUCT ALL OPERATIONS IN ACCORDANCE WITH APPLICABLE ENVIRONMENTAL PERMITS, RULES, LAWS AND REGULATIONS.

8. THE CONTRACTOR IS RESPONSIBLE FOR SITE DRAINAGE THROUGHOUT CONSTRUCTION AND SHALL INSTALL TEMPORARY DRAINAGE STRUCTURES OR PUMP
WATER AS NECESSARY TO PREVENT INTERFERENCE WITH THE WORK. SUCH TEMPORARY DRAINAGE FEATURES SHALL BE PERFORMED IN ACCORDANCE WITH
THE REQUIREMENTS OF ENVIRONMENTAL PERMITS AND THE ALLEN FOSSIL PLANT NPDES PERMIT.

9. MATERIALS DELIVERED FOR INCORPORATION INTO THE WORK SHALL BE TEMPORARILY STORED IN AREAS SELECTED BY THE CONTRACTOR AND APPROVED BY
TVA. MATERIALS SHALL BE STORED IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS.

10. THE CONTRACTOR SHALL CONTROL FUGITIVE DUST EMISSIONS DURING CONSTRUCTION IN SUCH A MANNER AS TO COMPLY WITH APPLICABLE REGULATIONS.
DUST CONTROL MEASURES SHALL BE SUBJECT TO APPROVAL OF THE QC MANAGER AND THE OWNER.

11. ALL PIPE TRENCHING SHALL BE CONDUCTED IN STRICT ACCORDANCE WITH APPLICABLE TVA AND OSHA PROCESS AND PROCEDURE REQUIREMENTS,

12. CERTIFICATIONS OF MATERIAL QUALITY AND CONFORMANCE TO PROJECT REQUIREMENTS SHALL BE SUBMITTED TO THE QC MANAGER FOR APPROVAL PRIOR
TO INSTALLATION.

13. THE OWNER WILL PROVIDE CONSTRUCTION LAYOUT SURVEYING SERVICES. SURVEY CONTROL WILL BE BASED ON GPS SURVEYING TECHNIQUES. THE
CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATION OF ALL CONSTRUCTION RELATED SURVEYING. ANY ESTABLISHED OWNER BENCH MARKS OR OTHER
MONUMENTS SHALL BE PRESERVED AND PROTECTED, ANY ESTABLISHED MARKER OR BENCHMARK THAT IS DAMAGED BY CONSTRUCTION ACTIVITIES SHALL
BE REPLACED BY OWNER SURVEYING SERVICES.

14. THE CONSTRUCTION MANAGER SHALL COMMUNICATE CONSTRUCTION ISSUES, PROBLEMS OR DISCREPANCIES IN THE PLANS FOR CONSTRUCTION TO THE
ENGINEER OF RECORD AND OWNER IMMEDIATELY UPON BECOMING AWARE OF SUCH PROBLEMS.

15. HIGH DENSITY POLYETHYLENE (HDPE) PIPE SHALL BE PRESSURE TESTED IN ACCORDANCE WITH ASTM F2164—10 STANDARD PRACTICE FOR FIELD LEAK
TESTING OF POLYETHYLENE PRESSURE PIPING SYSTEMS USING HYDROSTATIC PRESSURE. TEST PRESSURE SHALL BE 65 PSI.

16. CONTRACTOR SHALL NOTIFY THE U. S. ARMY CORPS OF ENGINEERS ONE WEEK PRIOR TO BEGINNING EXCAVATION IN THE NORTH LEVEE.

MATERIAL SPECIFICATIONS:
1. RIP=RAP SHALL MEET TDOT SPECIFICATIONS FOR MATERIALS AND INSTALLATION—CLASS A-3.

HIGH DENSITY THYLENE (HDPE) PIPE SHALL BE DR-17, DIPS HDPE PIPE OR APPROVED EQUIVALENT,
AGGREGATE BACKFILL STONE SHALL MEET TDOT SPECIFICATION SECTION 903.

DUCTILE TRON FITTINGS SHALL BE COATED ON THEIR INTERIOR WITH INDURON PROTECTO 401 CERAMIC EPOXY.
RESTRAINED FLANGE ADAPTERS SHALL BE EBBA IRON SERIES 2100 OR APPROVED EQUIVALENT.

PVC _MANHOLE LINING SHALL BE SPRAY APPLIED SOLVENTLESS ELASTOMERIC POLYURETHANE COATING—SPECTRASHIELD OR APPROVED EQUIVALENT,

GRANULATED BENTONITE SHALL BE ENVIROPLUG #16 BY WYO-BEN INC. OR APPROVED EQUIVALENT.

@ N o O &> N

EXPOSED STRUCTURAL STEEL SHALL BE GALVANIZED OR COATED WITH BE EPOXY COATED (PRIMER: 2—-3 MILS PLYAMIDOAMINE EPOXY (TNEC SERIES N69
HI-BUILD EPOXOLINE OR EQUAL) TOP COAT: 2-3 MILS HIGH BUILD ACRYLIC POLYURETHANE (TNEMEC SERIES 1074 OR 1075 OR APPROVED EQUIVALENT))

9. JOINT RESTRAINT SHALL BE MEGALUG SERIES 1100 OR APPROVED EQUIVALENT

SUBMITTAL REQUIREMENTS:

1. SUBMITTALS (PRODUCT DATA) SHALL BE PROVIDED TO THE QC MANAGER IN QUADRUPLICATE OR
ELECTRONICALLY BY EMAIL PRIOR TO PURCHASING OF MATERIALS.

2. SUBMITTALS SHALL BE MADE FOR ALL MATERIALS AND PRODUCTS FURNISHED BY THE CONTRACTOR
FOR INCORPORATION INTO THE WORK.

3. WITHIN 10 DAYS OF NOTICE OF AWARD, CONTRACTOR SHALL PROVIDE A DETAILED CONSTRUCTION
SCHEDULE AND A LIST OF SUBMITTALS TO BE PROVIDED.

4, SUBMITTALS SHALL BE PROVIDED FOR, BUT NOT LIMITED TO, THE FOLLOWING MATERIALS:

STONE (#57, #67, #9, CLASS A-3 RIP-RAP)

PIPE AND FITTINGS (PE AND DIP)

CONCRETE MIX, REBAR, GROUT FOR DOWELS, AND OTHER CONCRETE ACCESSORIES
GRANULAR BENTONITE

FLANGE ADAPTERS AND JOINT RESTRAINERS

EPOXY COATING

PRQJECT PHASING

NLESS OTHERWISE APPROVED B E ENGINEER, CONTRACTOR SHALL USE THE FOLLOWING GENERAL
SEQUENCE OF CONSTRUCTION IN ACCOMPLISHING THIS PROJECT:

PRIOR TO PUMP_SYSTEM SHUTDOWN
1. LOWER WATER LEVEL IN THE DREDGE CELL TO X220.0' MSL

2. CONSTRUCT DIVIDER DIKE TO INITIAL CUT/FILL ELEVATIONS (DETAIL 1/4).

3. PLACE RIP—RAP AND CHOKE STONE (DETAIL 1/4) _

4. BUILD NEW 30" PIPELINE ACROSS POND FROM APPROXIMATELY STA 0+70 TO STA 9+42 (SHEET 03)
S

REMOVE EXISTING 48" RISER SECTIONS, CONE, CASTING AND LID AT THE DISCHARGE MANHOLE (STA
0+00) |

6. REMOVE THE TRANSITION SLAB.

7. FORM AND POUR NEW RECTANGULAR JUNCTION BOX RISER SECTION (SHEET 05)

8. FABRICATE INTERNAL HDPE PIPING FOR MANHOLE (DETAIL 1/04 AND SECTION A—A' ON SHEET 05)
9. FOUR—-HOUR SYSTEM SHUT DOWN FOR TEST FIT.

10. TEST FIT INTERNAL HDPE PIPING SECTION.

11. REPEAT S. AND 10. AFTER MODIFICATIONS OF HDPE PIPE SECTION IF NEEDED.

12. PLACE BOTTOM ASH FILL AROUND MANHOLE TO SECONDARY FILL ELEVATION (DETAIL 1/4)

13. TRENCH AND INSTALL 24" AND 30" HDPE FROM MANHOLE AT STA 0+00 TO STA 0+70.

14. NOTIFY USACE OF EXCAVATION IN LEVEE 1 WEEK PRIOR TO BEGINNING.

15. EXCAVATE TO EXPOSE CONNECTION LOCATION AT MANHOLE

16. DEMO MANHOLE AT STA 10+45

17. INSTALL DIP AND FITTINGS FROM ~STA 10+00 TO MANHOLE INCLUDING FIRST VERTICAL 90° BEND

18. FABRICATE DIP SECTION TO FIT BETWEEN FIRST VERTICAL 90° BEND AND TOP OF EXISTING 30x30
TEE (2 BENDS PLUS 3 STRAIGHT SPOOL PIECES).

19. DEMO MANHOLE AT STA 10+00

DURING 12-HOUR PUMP SYSTEM SHUTDOWN

CREW #1(AT STA 10+45—-NORTH END OF PROJECT) CREW #2 (AT STA 0+00-DISCHARGE MANHOLE)

1. CUT ~ 6—FT 30” DIP PIPE SECTION (DETAIL 2/4). ATTACH SLEEVES 1. INSTALL 6” GROUT PIPE RISER AND BULKHEAD (DETAIL
FOR CONTINGENT USE 1/4)
REMOVE MJ PLUG FROM TOP OF EXISTING 30" TEE 2. INSTALL 24” HDPE FABRICATED PIPE SECTION AND
INSTALL PRE ASSEMBLED 30" DIP U SECTION. 1C;)L\I)NECT TO 24" FLANGE OUTSIDE MANHOLE (DETAIL
@E’.‘.‘OT\EEE %PD PIINPSETELCENSECFT,EBGTO DOWNSTREAM SIDE OF EXISTING 3. PLACE STONE FILL AROUND BASE OF FABRICATED PIPE
SECTION AND GROUT PIPE IN BOTTOM DF DISCHARGE
MANHOLE

4, AFTER COMPLETION OF ALL TASKS BY CREWS # AND #2
RESTART SEWAGE PUMPS.

AFTER SYSTEM STARTUP

AT ~ STA 9+81 — 10+45 AT STA 0400
INSTALL 90° ELBOW, RISER AND BLIND FLANGE ON OLD 30" 1. FORM AND POUR CONCRETE AROUND A-LOK FIELD

PLACE AND COMPACT GRANULATED BENTONITE SLEEVE.
COMPLETE TRENCH BACKFILL 2. REINSTALL TRANSITION SLAB

1.
2
3
4. PLACE JERSEY BARRIERS INSTALL NEW 48” RISER SECTIONS, CONE, CASTING AND
S
6

COVER
COMPLETE STONE RAMP OVER PIPE CROSSING 4. INSTALL VENT PIPE AND GROUT RISER PIPE ABOVE

INSTALL JERSEY BARRIERS SLAB LEVEL
5. BACKFILL WITH BOTTOM ASH TO FINAL FILL ELEVATION

LATER ACTIVITIES (NOT IN CURRENT SCOPE)
GROUT EXISTING 30" DIP

1.
2. CONSTRUCT PERMANENT REPLACEMENT FORCE MAIN

3. EXCAVATE DISCHARGE MANHOLE TO 229

4, REMOVE CASTING, CONE AND 48" RISERS AND TRANSITION SLAB

5. REMOVE 24" HDPE FABRICATED S—CURVE PIPE SECTION.

6. GROUT 42" SANITARY SEWER TO DOWNSTREAM MANHOLE

7. FILL DISCHARGE MANHOLE WITH (CONCRETE) TO TRANSITION SLAB LEVEL.

NOTE:
CITY OF MEMPHIS IS RESPONSIBLE FOR CONFIRMING ADEQUACY OF

10 11
+ESTIMATED QUANTITIES

ITEM QUANTITY| UNITS
30" DR—17 DIPS HDPE PIPE 1,100 LF
30" HDPE S0* BEND 2 EA
30"x24" HDPE REDUCER 1 EA
24" FABRICATED PIPE SECTION (IN MH) 1 EA
24" DR—17 DIPS HDPE PIPE 20 LF
30" COUPLINGS 2 EA
30" HDPE VERTICAL BEND—-FIELD FABRICATE 1 EA
30" DIP 90° BEND—MJ 2 EA
30" DIP TEE-MJ 1 EA
30" DUCTILE IRON PIPE 40 LF
30" DIP TO HDPE RESTRAINED ADAPTER 1 EA
30" DIP MJ PLUG 1 EA
30" MEGALUG SERIES 1100 7 EA
30" DIP BLIND FLANGE 1 EA
30" DIP 90' BEND—FLG 1 EA
30" DIP FLANGE ADAPTER 1 EA
MODIFICATIONS TO DISCHARGE MANHOLE ** 1 LS
#57 OR #67 STONE INSIDE DISCHARGE MH 11 TONS
RIP—RAP TYPE A-3 750 | TONS
#57, #67 OR #9 CHOKE STONE 175 | TONS
#57 STONE TRENCH BACKFILL 550 | TONS
GRANULATED BENTONITE 78,000 LB
PIPE BOLLARDS 13 EA
IMETALLIC UNDERGROUND TAPE 1,000 LF
CRUSHER RUN STONE 100 cY
ICONCRETE JERSEY BARRIERS 2 EA
|DEMO MANHOLES 2 EA
REMOVE EXISTING 30" DIP 55 LF

* ESTIMATED BID QUANTITIES ONLY. TABLE NOT UPDATED

POST—CONSTRUCTION TO REFLECT ACTUAL QUANTITIES

INSTALLED.

** MANHOLE MODIFICATION INCLUDES ALL CONCRETE,
REINFORCING, STRUCTURAL STEEL, PRE—-CAST MANHOLE
SECTIONS, A—LOK SLEEVE, POLYURETHANE COATING, VENT
PIPE AND GROUT PIPE

12

RECORD DRAWING

PROJECT REVISION HISTORY

V:\1726\ACTIVE\17267001 6\ ENVIRONMENTAL\DRAWING \WP5\REVI1 _RECORD\10WS505—02—R3.DWG

PLOT DATE: 05/02/2012 USER: SILPACHARN, PRAYUTH (BILLY)

R1] 06/22/11 |RGS_[RGS [PVK |SFF | SEB | MST | JCK | - [ - =
REVISION NO. 1

R 2] 07/10/11_[RGS_|RGS _[PVK |SFF |SEB | MST | JCK | - [ - |-
REVISION NO. 2

R3] 05/03/12 | RGS |RGS |SFF | SFF_ | SEB | MST | JCK | - I - |-

ISSUED AS—BUILT AS PER WORK PLAN 5 (ALF—110216—WP—5)

ROJ] 02/16/11 [RGS [PS [RGS [sFF [ SEB | MST [ JCK | - T R

ISSUED FOR CONSTRUCTION

INTERFACE

REV,

NO DATE DSGN DRWN CHKD SUPV RYWD

AFPD

188D
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V Stantec Consulting Services Inc.
1409 North Forbes Road
Lexington, KY 40511-2050
/, Tel: (859) 422-3000

Fax: (859) 422-3100
Stantec

September 30, 2010 rpt_001_175660008

Ms. Shannon Bennett
Tennessee Valley Authority

1101 Market Street, LP 5E-C
Chattanooga, Tennessee 37402

Re: Report of Hydrologic and Hydraulic Analysis
Ash Pond and Stilling Pond
TVA Allen Fossil Plant
Shelby County, Tennessee

Dear Ms. Bennett:

Stantec Consulting Services Inc. (Stantec) has been assisting TVA with risk assessment and
mitigation for a number of facilities associated with its coal combustion processes at various
fossil plants. The Ash Pond and Stilling Pond at the Allen Power Plant were identified for
Hydrologic and Hydraulic Freeboard Analysis (H&H) as a part of our Phase 1 Assessment.
The goal of this analysis was to develop a conceptual-level hydrologic and hydraulic runoff
model of the area to help assess capacity, freeboard, and hydraulic operation of the Ash
Pond and Stilling Pond during various hydrologic events. Results of this modeling effort and
recommendations are included in the attached report.

The normal freeboard conditions were assessed and found to be adequate (>5 feet)
according to TVA guidelines. Storm surge conditions were also assessed. In general, the
capacity of the Ash Pond and Stilling Pond along with their spillways was found to be
adequate for the assessed storm events up to and including the Probable Maximum
Precipitation (PMP) storm event. However, if during the course of operations TVA were to
alter the current weir configuration between the Ash Pond and the Stilling Pond it is possible
for the Ash Pond to overtop its embankment. A closure scenario for the Ash Pond was also
modeled and it was found that there is a chance the Stilling Pond could overtop during the
PMP event under that scenario. Stantec recommends that TVA assess the risk associated
with a PMP event in comparison with the amount of time this pond system will remain in
operation, and then consider options to reduce the flooding potential for this pond system if
performance during the PMP event is required. Additional information from the modeling
efforts and an explanation of the modeling results is included herein.
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Executive Summary

A hydrologic and hydraulic study was conducted for the Ash Pond and Stilling Pond at the
Allen Fossil Plant in Shelby County, Tennessee. The purpose of the study was to help
assess freeboard requirements, capacity, and hydraulic operation of spillway systems in
relation to the structural hazard classifications that would be appropriate in Tennessee using
the effective size of the facilities. In order to perform the study, site visits were conducted,
TVA personnel were interviewed, historical drawings and documents were reviewed, survey
data was obtained, and hydrologic and hydraulic (H&H) modeling was performed.

The current conditions at the plant consist of two ponds, an Ash Pond and a Stilling Pond.
The Ash Pond captures process water and storm water runoff from a 128 acre drainage area
consisting of the pond itself, the coal stockpile, the dredge cell area and part of the power
plant. The Stilling Pond captures storm water runoff from a 9.9 acre drainage area consisting
of the pond itself. The Ash Pond is hydraulically connected to the downstream Stilling Pond
by an adjustable weir. The Stilling Pond spillway system consists of 4 concrete risers 4-feet
in diameter with 3-foot diameter outlet pipes. Storm water runoff must enter the Ash Pond
then flow into the Stilling Pond before it can enter the adjacent McKellar Lake.

An H&H model was developed to simulate storm water drainage and runoff from overland
areas, process discharges, and pond interconnectivity by spillways based on our
understanding of the geometry and design of the drainage and conveyance network. A map
showing the hydraulic connectivity is attached as Appendix A. The model was used to
assess the performance of the ponds during the 1-, 10-, 25-, 50- and 100-year 24-hour SCS
Type Il storms as well as the 6-hour PMP.

Based on the data gathering efforts, collective review of the data available, and the modeling
efforts, Stantec noted the following observations:

e Aside from the principal spillway systems, there are no defined emergency
spillways or overflow paths. Ponds similar in size and capacity to these typically
have emergency spillway systems to prevent overflows.

o If the principal spillways were to become clogged, or if a heavy rainfall event
were to cause any of the ponds to overtop, there are no defined and
protected overflow paths to help prevent erosion of the dikes.

e Based on modeling the current conditions, the Ash Pond and Stiling Pond
appear able to pass the 6-hr PMP event through the existing principle spillway
system without overtopping the embankment.

e |t is possible for the Ash Pond to overtop by altering the weir structure that
separates the Ash Pond and Stilling Pond. If the weir were to extend from the
pond floor to an elevation of approximately 231 feet, the Ash Pond could overtop
during the 6-hr PMP event. The key to preventing this overtopping appears to
be maintaining a minimum of 6 feet of freeboard for normal operations.

1:\175660008\environmental\reportiallen\rpt_001_175660008.doc 1]



e A potential closure scenario was modeled assuming the Ash Pond would be
closed and the Stilling Pond would act as a settling basin prior to discharge. As
presently configured and under this operational scenario, the Stiling Pond
appears unable to pass the 6-hr PMP event through the spillway system without
overtopping the embankment. It does appear to be able to pass the 100-year
storm event.

0 In the event of a PMP storm during close-out conditions, the Stilling Pond
would overtop the dike between the Stilling Pond and the McKellar Lake.

Based on the results of the analysis, Stantec recommends TVA consider the following:

e Assess the risk of a PMP event occurring during the remaining life of the pond
system.

e The current pond and riser configuration can convey each of the modeled storm
events, so Stantec recommends operating the weir structure as presently configured
and maintaining at least 6 feet of freeboard in the Ash Pond and Stilling Pond.

e Consider installing an emergency spillway between the Stilling Pond and McKellar
Lake for the closeout condition or closeout the Stilling Pond and the Ash Pond at the
same time.

Stantec recommends that these potential improvements be further evaluated by TVA to
determine if they are warranted and can be incorporated into future construction projects at
the plant
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Report of Hydrologic and Hydraulic Analysis

Ash Pond and Stilling Pond
TVA Allen Fossil Plant
Shelby County, Tennessee

1. Introduction

This study was conducted to help assess capacity and hydraulic operation of spillway
systems and freeboard requirements in relation to the structural hazard classifications of the
facilities at the Allen Fossil Plant in Shelby County, Tennessee. The ponds evaluated
include the Ash Pond and Stilling Pond.

The current conditions at the plant consist of two ponds, an Ash Pond and a Stilling Pond.
The Ash Pond captures process water and storm water runoff from a 128 acre drainage area
consisting of the pond itself, the coal stockpile, the dredge cell area and part of the power
plant. The Stilling Pond captures storm water runoff from a 9.9 acre drainage area consisting
of the pond itself. The Ash Pond is hydraulically connected to the downstream Stilling Pond
by an adjustable weir. The Stilling Pond spillway system consists of 4 concrete risers 4-feet
in diameter with 3-foot diameter outlet pipes. Storm water runoff must enter the Ash Pond
then flow into the Stilling Pond before it can enter the adjacent McKellar Lake.

This analysis included field visits, review of historical TVA drawings and discussions with
TVA personnel. This report details the assumptions, methodology, and results of the H&H
analyses for the ponds analyzed.

2. Modeling Assumptions

a. Pipes are assumed to be flowing freely and are not clogged or leaking. Some of
the pipes may, in actuality, be clogged and some of the older pipes may be
leaking (especially older corrugated metal pipes). Elevations and flows
determined for this analysis may not be applicable in those situations. This
assumption is inherent in this type of analysis and is acceptable.

b. Wave action is not considered in this analysis. Overtopping is assumed to occur
only when the elevation of the pond rises above the minimum surveyed crest
elevation. In actuality, wave action would likely play a role in the overtopping of
the ponds. The modeling performed for this work is conceptual in nature.
Compensating for wave action is beyond this scope of work and would not
change the outcome of the study.

u:\175660008\environmental\reportiallenirpt_001_175660008.doc 1



c. The model takes into account the tailwater effect from downstream water
surface elevation (WSEL) of the Stilling Pond on the upstream outfall structures
in the Ash Pond. A rating curve was developed for each storm event for the Ash
Pond utilizing an expected downstream WSEL for the Stilling Pond. The
expected WSEL of the Stilling Pond was generated using the HEC-HMS model
as if the outfall structures of the Ash Pond were free flowing. This generated a
maximum WSEL for the Stilling Pond. This WSEL was then used to generate a
new rating curve for the Ash Pond. This gives a conservative value for the Ash
Pond rating curves because only the maximum WSEL of the downstream Stilling
Pond was used. All rating curves can be reviewed in Appendix C

d. NRCS TR-55 methodology was used for runoff calculations. Wherever ash
existed in the drainage area, it was treated as a Hydrologic Group C soil. The
water surfaces of the ponds are considered to be impervious, in order to model
100% of the rainfall being captured in the pond.

e. Contours were not available in the coal stack area and the buildings and
operational facilities surrounding the coal stack. Field observations and aerial
photography were used to estimate the area draining to the Ash Pond.

f. Detailed survey information was not available for the minimum weir elevation for
structure that separates the Ash Pond from the Stilling Pond. Maximum possible
weir height was noted in the TVA survey. It is known that there is an opening
below the weir because the water surface elevations are noted as being the
same for the Ash Pond and the Stilling Pond in the TVA provided survey and
were observed as such during the site visit. It was assumed for this model that
the weir is at a maximum elevation and that the opening from the pond floor to
the bottom of the weir is 2 feet.

g. As a boundary condition, calculations were made to determine what the
maximum height of the weir could be raised to and still have enough volume in
the pond to store runoff from the 6-hr probable maximum precipitation (PMP)
event. This calculation assumes that the weir touches the pond floor. The 6-hr
PMP event Ash Pond elevation was used to determine what amount of storage
the pond could be reduced by and still contain the runoff from the 6-hr PMP
event. lterations were made to determine to what elevation the weir could be
raised before the volume reduction was greater than the remaining volume in
the Ash Pond after the 6-hr PMP event.

h. The Stilling Pond overflow structures 1 and 2 are assumed to have no tailwater
effects.

i. It should be noted, that this was an uncalibrated model and sufficient data from
actual storms was not available to calibrate it. Stantec tested the sensitivity of
the model to input parameters and found the overall general results of the model
consistent throughout. This model is suitable for planning purposes, but it should
not be used for simulation of actual storm events without further calibration
efforts involving actual storm discharge and stage measurements. This model is
suitable as a screening and planning tool, however Stantec would discourage its
use beyond the current scope of work and the context described in this report.
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3. Methodology

Rainfall-runoff relationships were determined using methods described by the NRCS in “Part
630-Hydrology” of the National Engineering Handbook (NEH4). SCS Curve Number Unit
Hydrograph methods were used to generate runoff hydrographs for routing through the
ponds in lieu of the more complex methods described in Chapter 21 of NEH4 and commonly
implemented in NRCS TR-60 based methods.

A HEC-HMS model was developed and used to simulate runoff from the probable maximum
precipitation (PMP) event in accordance with TVA design guidance. SCS Type Il rainfall
depth for the 1, 10, 15, 50, and 100-year storm events were taken from NOAA Atlas 14 for
Memphis, TN. Rainfall depth for the 6-HR PMP event was taken from NOAA HMR-56. From
Figure 23 “6 hr 1-mi* PMP (in.) — eastern half of Tennessee River Watershed” of HMR-56,
the 6-HR PMP rainfall depth for the Allen site was estimated to be 29.8 in.

The PMP event was formatted using the distribution chart included in NRCS TR-60, Figure 2-
4 “Dimensionless design storm distribution, auxiliary spillway and freeboard.” A formatted 6-
HR PMP chart was developed using Excel and can be found in Appendix C. This allows the
PMP event to be formatted in a distribution matching TR-60 Figure 2-4 and also calculates a
dataset that can be entered into HEC-HMS.

A flow schematic, dated January 2010, shows the various flows into the Ash Pond. The
combination of all plant process flows into the Ash pond generates a flow of 9.05 MGD (14
cfs). This value is used as a constant flow source in the model (Appendix E).

4. Input Data
41. Watershed Parameters

It is our understanding that process water enters the Ash Pond. The Ash Pond discharges to
the Stilling Pond through an adjustable weir structure. Drawings utilized to develop the
connectivity which was used in the creation of the hydrologic model are included in Appendix
A. The following table lists the main hydrologic parameters of the watersheds draining to the
ponds. The impervious area is a separate entry into the model and the curve numbers listed
below are for the pervious sections of the drainage areas only.

Table 1. Watershed Parameters

Drainage Area | Receiving Curve *Percent |Estimated Lag|
Name (acres) Pond Number| Impervious | Time (min)
Ash Pond Area 128 Ash Pond 84 43 3
Stilling Pond Area 10 Stilling Pond 82 76 3

*The amount of impervious area is not reflected in the Curve Number.

A potential closure scenario for the Ash Pond was also modeled assuming the Stilling Pond
would act as a settling basin prior to discharge. The Ash Pond Area was assumed to be
filled and regraded to drain positively to the stilling pond and all the process water was routed
through the Stilling Pond. Although the exact configuration may change during design, this
assumption appears to be sufficient for this concept level model.
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4.2. Rainfall Data

SCS Type Il rainfall depth for the 1, 10, 15, 50, and 100-year storm events were taken from
NOAA Atlas 14 for Memphis, TN.

Rainfall depth for the 6-Hr PMP event was taken from NOAA HMR-56. From Figure 23 “6 hr
1-mi? PMP (in.) — eastern half of Tennessee River Watershed” of HMR-56, the 6-hr PMP
rainfall depth for the Allen Fossil Plant site was estimated at 29.8 in.

From NRCS TR-60, Figure 2-4 “Dimensionless design storm distribution, auxiliary spillway
and freeboard’, the PMP event was formatted using this distribution chart. A formatted 6-hr
PMP chart was developed using Excel and can be found in Appendix C. This allows the
PMP event to be formatted in a distribution matching TR-60 Figure 2-4 and also calculates a
data table that can be entered into HEC-HMS.

Rainfall depths were taken from NOAA Atlas 14 for the storm events evaluated. The PMP
event was formatted using the distribution chart included in NRCS TR-60, Figure 2-4
“Dimensionless design storm distribution, auxiliary spillway and freeboard.” Rainfall depths
used in the HMS model are summarized below in Table 2.

Table 2. Rainfall Depths

Rainfall Depth

Storm Event (inches)
1-year 24-hour 3.35
10-year 24-hour 5.58
25-year 24-hour 6.51
50-year 24-hour 7.25
100-year 24-hour 8.02
6-hour PMP 29.8

4.3. Spillway Data

TVA drawings 10N226, 10N227, 10N229-1, 10N229-2 depict the 4 risers in the Stilling Pond.
The 4 riser structures as shown in these drawings were consistent with conditions observed
during the field visit. Data was used from these drawings in the H&H analysis.

An Excel file provided by TVA titled “TVA Spillway Concrete Top Survey”, dated 1-23-09, lists
multiple plants with surveyed riser elevations and approximate riser invert elevations. Data
was used from these files in the H&H analysis. See Appendix C.

Table 3. Existing Principal Spillway Data — Ash Pond

Weir Weir Orifice |Orifice
Weir/Orifice| Length | Elevation | Opening | Invert
Pond Structure (ft) (ft) (ftA2) (ft) Data Source

TVA Survey
08/02/2010 & Stantec

Ash Pond 1 28.5 234.9 57 222.00 Assumptions
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Table 4.

Existing Principal and Overflow Spillway Data — Spilling Pond

Riser Rim Pipe Pipe
Riser |Diameter| Elevation | Diameter | Invert
Pond Structure | (inches) (ft) (inches) (ft) Data Source
TVA drawings 10N226,
10N227, 10N229-1,
Stilling Pond East 48 229.47 36 216.00 10N229-2
TVA drawings 10N226,
10N227, 10N229-1,
Stilling Pond West 48 229.47 36 216.00 10N229-2
TVA drawings 10N226,
10N227, 10N229-1,
Stilling Pond | Overflow 1 48 230.43 36 216.00 10N229-2
TVA drawings 10N226,
10N227, 10N229-1,
Stilling Pond | Overflow 2 48 230.30 36 216.00 10N229-2
Table 5. Pond Tailwater Elevations
Tailwater
Pond Weir/Riser Structure Storm Event Elevation (ft)
Ash Pond 1 1-YR 230.3
Ash Pond 1 10-YR 230.6
Ash Pond 1 25-YR 230.7
Ash Pond 1 50-YR 230.8
Ash Pond 1 100-YR 230.8
Ash Pond 1 6-hr PMP 232.7
Stilling Pond East and West 1, 10-YR 217.0
Stilling Pond East and West 25,50,100-YR,6-hr PMP 225.0
4.4. Pond Overflow and Normal Pool

Table 6 shows the embankment elevation and the assumed normal pool elevations at each
pond. The normal pool elevations were assumed to be equal to the principal riser elevation

in the pond.

Table 6. Pond Overflow Elevation
Embankment Normal Pool Elevation
Pond Name Elevation (feet) (feet)
Ash Pond 236 229.5
Stilling Pond 236 229.5

u:\175660008\environmental\reportiallenirpt_001_175660008.doc
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4.5. Stage Storage Data

Stage storage curves were developed for each pond based on data provided by TVA. For
the Ash Pond and Stilling Pond, the stage-storage data came from AutoCAD files 790716¢c-
ch05-06-09.dwg. Stage-storage curves are included in Appendix C for each pond. Survey
data utilized can be found in Appendix D.

4.6. Spillway Rating Curves

Rating curves for the spillway systems were developed based on the geometric data
available and weir, orifice, and culvert discharge relationships. Weir equations and
coefficients were based on guidance provided in “Open Channel Hydraulics,” V.T. Chow,
1959. Orifice equations and coefficients were based on guidance provided in “Handbook of
Hydraulics,” E. F. Brater and H.W. King, 1976. Culvert discharge ratings were developed
using procedures outlined in “Hydraulic Design of Highway Culverts, Hydraulic Design Series
No. 5 (HDS-5),” U.S. Department of Transportation Federal Highway Administration (FHWA)
1985.

The model takes into account a tailwater effect of the downstream WSEL of the Stilling Pond
on the upstream outfall structures in the Ash Pond. A rating curve was developed for each
storm event for the Ash Pond utilizing an expected downstream WSEL for the Stilling Pond.
Tailwater elevation for the Stiling Pond was assumed to be the 100-YR WSEL of the
receiving waterway (McKellar Lake), for the 25, 50, 100-yr and 6 hr PMP events. Tailwater
elevation for the Stilling Pond was assumed to be the 10-yr WSEL of the receiving waterway
(McKellar Lake), for the 1 and 10-yr events. Rating curves for each pond are attached in
Appendix C.

4.7. Plant Process Flow
A flow schematic, dated January 2010, shows the various flows into the Ash Pond. The

combination of all plant process flows into the Ash Pond generates a flow of 9.05 MGD (14
cfs). This value is used as a constant flow source in the model.

5. Results

Results are summarized in the following sections for the capacity/freeboard analysis. The
results shown are based on the assumptions described herein and should be considered
approximate.

5.1. Capacity and Freeboard Results
Estimated peak pool elevations for the storms analyzed are shown in Table 7. Table 8

shows the estimated peak pond inflows associated with each event and Table 9 shows
estimated peak pond outflows associated with each event.
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Table 7. Estimated Peak Pool Elevations — Existing Conditions

1-year 24- | 10-year 24- | 25-year 24- | 50-year 24- |100-year 24-
hour storm | hour storm | hour storm | hour storm | hour storm | 6-hr PMP

Pond Name|  (ft) (ft) (ft) (ft) (ft) storm (ft)
Ash Pond | 230.4 230.8 231.0 231.1 231.3 234.8
Stilling Pond|  230.3 230.6 230.7 230.7 230.8 232.7

Table 8. Estimated Peak Pond Inflows — Existing Conditions

1-year 24- | 10-year 24- | 25-year 24- | 50-year 24- |100-year 24-
hour storm | hour storm | hour storm | hour storm | hour storm | 6-hr PMP

Pond Name (cfs) (cfs) (cfs) (cfs) (cfs) storm (cfs)
Ash Pond 483 879 1046 1178 1316 2807
Stilling Pond 119 162 192 207 232 450

Table 9. Estimated Peak Pond Outflows — Existing Conditions

1-year 24- | 10-year 24- | 25-year 24- | 50-year 24- |100-year 24-
hour storm | hour storm | hour storm | hour storm | hour storm | 6-hr PMP

Pond Name (cfs) (cfs) (cfs) (cfs) (cfs) storm (cfs)
Ash Pond 100 129 149 158 174 384

Stilling Pond 62 100 123 134 152 393

6. Conclusions and Recommendations

Based on the data gathering efforts, collective review of the data available, and the modeling
efforts, Stantec noted the following observations:

e Aside from the principal spillway systems, there are no defined emergency
spillways or overflow paths. Ponds similar in size and capacity to these typically
have emergency spillway systems to prevent overflows.

o If the principal spillways were to become clogged, or if a heavy rainfall event
were to cause any of the ponds to overtop, there are no defined and
protected overflow paths to help prevent erosion of the dikes.

e Based on modeling the current conditions, the Ash Pond and Stiling Pond
appear able to pass the 6-hr PMP event through the existing principle spillway
system without overtopping the embankment.

e |t is possible for the Ash Pond to overtop by altering the weir structure that
separates the Ash Pond and Stilling Pond. If the weir were to extend from the
pond floor to an elevation of approximately 231 feet, the Ash Pond could overtop
during the 6-hr PMP event. The key to preventing this overtopping appears to
be maintaining a minimum of 6 feet of freeboard for normal operations.
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e A potential closure scenario was modeled assuming the Ash Pond would be
closed and the Stilling Pond would act as a settling basin prior to discharge. As
presently configured and under this operational scenario, the Stiling Pond
appears unable to pass the 6-hr PMP event through the spillway system without
overtopping the embankment. It does appear to be able to pass the 100-year
storm event.

0 In the event of a PMP storm during close-out conditions, the Stilling Pond
would overtop the dike between the Stilling Pond and the McKellar Lake.

Based on the results of the analysis, Stantec recommends TVA consider the following:

e Assess the risk of a PMP event occurring during the remaining life of the pond
system.

e The current pond and riser configuration can convey each of the modeled storm
events, so Stantec recommends operating the weir structure as presently configured
and maintaining at least 6 feet of freeboard in the Ash Pond and Stilling Pond.

e Consider installing an emergency spillway between the Stilling Pond and McKellar
Lake for the closeout condition or closeout the Stilling Pond and the Ash Pond at the
same time.

Stantec recommends that these potential improvements be further evaluated by TVA to
determine if they are warranted and can be incorporated into future construction projects at
the plant.
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Appendix A

Connectivity Map
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Appendix B

TVA Historical Drawings
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Rating Curves

Appendix C
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Fig 2-4 NRCS TR-60 - Eath Dams and Reseviors, July 2005
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9/1/2010

KINGSTON POND VOLUMES

ASH POND
Pond Elev. (ft) | Pond Area (SF) [ Pond Area (ac) Incremental Volume (ft%) Cumulative Volume (ft’) | Cumulative Volume (gal)
211 17295 0.397036974 0 0 0
212 44630 1.024559708 29,873 29,873 223,462
213 66932 1.536541124 55,350 85,223 637,509
214 90643 2.0808686 78,410 163,632 1,224,054
215 120296 2.761605078 105,015 268,647 2,009,620
216 164669 3.780264901 141,761 410,408 3,070,064
217 197433 4.532419825 180,622 591,030 4,421,210
218 276364 6.344418981 235,558 826,588 6,183,308
219 443797 10.18813634 356,433 1,183,021 8,849,614
220 594774 13.65407743 516,927 1,699,949 12,716,499
221 641636 14.7298766 617,436 2,317,385 17,335,244
222 685198 15.7299185 662,632 2,980,017 22,292,075
223 733981 16.84981759 708,737 3,688,754 27,593,799
224 767285 17.61436916 749,818 4,438,572 33,202,827
225 799991 18.36519259 782,794 5,221,366 39,058,536
226 844088 19.37751635 821,116 6,042,482 45,200,908
227 910475 20.90154605 876,192 6,918,674 51,755,276
228 1033310 23.72143831 970,270 7,888,943 59,013,399
229 1226599 28.15872537 1,127,441 9,016,385 67,447,246
230 1344424 30.86360432 1,283,771 10,300,156 77,050,521
231 1560480 35.82354768 1,449,654 11,749,810 87,894,688
232 1801315 41.35233632 1,677,772 13,427,582 100,445,292
233 1861604 42.73637577 1,829,538 15,257,120 114,131,189
234 1910560 43.86024637 1,884,135 17,141,255 128,225,502
235 1967353 45.16402902 1,936,941 19,078,196 142,714,824
236 1997950 45.86643666 1,980,641 21,058,837 157,531,050
STILLING POND
Pond Elev(ft) | Pond Area (SF) Pond Area(ac) Incremental Volume (ft%) Cumulative Volume (ft’) | Cumulative Volume (gal)
215 67532 1.550315173 0 0 0
216 133053 3.054464325 98,360 98,360 735,783
217 179384 4.118073463 155,487 253,846 1,898,903
218 201521 4.626267015 190,154 444,000 3,321,354
219 217734 4.998464787 209,365 653,365 4,887,512
220 230387 5.288936532 223,806 877,171 6,561,695
221 241557 5.545363418 235,713 1,112,884 8,324,952
222 251060 5.763521404 246,046 1,358,930 10,165,503
223 260148 5.972152339 255,334 1,614,264 12,075,534
224 269519 6.187280034 264,554 1,878,818 14,054,534
225 277909 6.379887158 273,428 2,152,246 16,099,921
226 287725 6.605230606 282,519 2,434,765 18,213,309
227 297136 6.821276571 292,124 2,726,889 20,398,551
228 307003 7.047790813 301,753 3,028,642 22,655,819
229 317167 7.28112321 311,758 3,340,400 24,987,930
230 325001 7.460966382 320,754 3,661,154 27,387,334
231 331738 7.615626 648,199 4,309,353 32,236,200
232 339008 7.782521565 335,030 4,644,382 34,742,396
233 346770 7.960711851 342,537 4,986,920 37,304,754
234 355138 8.152813926 350,593 5,337,513 39,927,375
235 365097 8.38144019 359,744 5,697,258 42,618,450
236 377459 8.665231521 370,888 6,068,146 45,392,886

Total Free Water Storage .
> Total Capacity!
Volume Capacity
Ash Pond (gal) 67,447,246|  90,083,804| 157,531,05!
Stilling Pond (gal) 24,987,930 20,404,957 45,392,886
Total (gal) 92,435,176 110,488,761 202,923,937
Permit Requirement (gal)| 32,000,000|

Water Surface Elev. 229.47

Lowest Elevation at Top of Dike

Water Surface Elev. 229.47

Lowest Elevation at Top of Dike
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TVA Survey Data

Appendix D
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APPENDIX A
Document 14

Pseudo-Static Slope Stability Analysis
Summary — East Ash Pond

Allen Fossil Plant
TVA Coal Combustion Residue Impoundment
Memphis, Tennessee Dam Assessment Report



Enclosure B

Pseudostatic Analysis
Results
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1.0 PURPOSE

The purpose of this document is to define the procedures for handling production ash at
Kingston Fossil Plant (KIF). This document defines the roles and responsibilities of all
parties, active permits, operational requirements, required documentation, and general
procedures for the daily operations of the Ballfield Interim Ash Staging Area and the
Peninsula Site at KIF.

2.0 OPERATIONS

Operations at ALF consist of sluicing material the East Ash Pond. Material is excavated
and hauled to the Pidgeon Industrial offsite landfill where it is used as structural fill. The
operations are described in more detail below.

21 Dredge Cell

Fly ash and boiler slag are wet sluiced to a rim ditch in either the East Dredge Cell
(EDC) or West “Mini” Dredge Cell (WDC). The CCP material is then excavated from the
rim ditch using a long reach excavator where it is stockpiled in rows and allowed to
dewater. Once a sufficient amount of material has dewatered, it is loaded into dump
trucks and hauled to the offsite landfill. Hauling operations are discontinued during
inclement weather when ash is unable to dewater to a suitable moisture content for
hauling and placing. Specific operations are determined by the contractor. The current
contractor, Trans-Ash, developed an operations plan for the east disposal area which is
included under Section 1101 — Operations Plans.

2.2 Offsite Hauling

Material that has been excavated and allowed to dewater is loaded into trucks suitable
for on-road travel and transported to the offsite structural fill location. The haul route is
shown on the Trans-Ash 2011 operations plan included in Section 1101.

All posted speed limits are to be observed and are strictly enforced. This includes a
speed limit of 20 MPH on all roads within the plant, unless otherwise posted. Dust and
debris from haul trucks is to be cleaned from plant roads using a sweeper truck. Dust
suppression is to be used on all ash/gravel haul roads to reduce fugitive dust.

3.0 GENERAL MAINTENANCE

31 Mowing and Vegetation Removal

The slopes shall be mowed to reduce the opportunity for tree growth and allow for visual
inspection and observations. The slopes shall be mowed to a height of no less than 3-
inches and no more than 12-inches tall with a minimum of three mowings per growing
season. If woody growth is detected, it shall be removed.

3.2 Tree Removal
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At the location of all trees which are greater than two (2) inches in base diameter,
remove the tree and grub to the bottom of the root system at least twelve inches below
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grade. Backfill the excavations with a similar slope material and compact with a manual
tamper. See the General Guidelines for Tree Removal in Section 1104.

3.3 Fertilize and Reseed Bare Areas

Prepare all regraded and exposed areas for seeding by disking the surface three (3)
inches in depth. Apply fertilizer (600 Ibs/acre), seed mixture (as directed by facility
engineer), mulch (1.5 tons/acre), and netting (0.75 inch by 1.0 inch mesh openings) with
pins to the prepared areas. Other application rates may be requested by the facility
engineer. The seed mixture utilized depends on the seeding application period and
location.

3.4 Erosion Rill and Gully Repair

The cause of erosion shall be identified before beginning repair. Causes of erosion
include poor vegetative cover, breach of a hydraulic structure or ditch, long or steep
slopes and concentrated flows. Gullies or rills shall be graded, re-seeded and covered
with an erosion control blanket. If the problem is ongoing, then consider shaping the
gully and forming a ditch lined with riprap. See the General Guidelines for Rill and Gully
Erosion Repair in Section 1104.

3.5 Animal Burrow Repair

Animal burrows provide a potential location for seepage and piping to occur. In order to
repair animal burrows, locate burrows, trap animals, and relocate or dispose of animals
as directed. the General Guidelines for Animal Burrow Repair in Section 1104.

3.6 Wave Wash Riprap Protection

Wave erosion shall be controlled on TVA facilities to maintain the integrity of dams and
dikes. When present, wave wash erosion typically occurs along interior slopes of dikes
near pool level. If left unrepaired, erosion can expand, deepen, and can eventually lead
to interior slope sloughing. General guidelines for repair of wave erosion using riprap are
provided below. See the General Guidelines for Wave Wash Erosion Repair & Rip-rap
Protection in Section 1104.

3.7 Rutting Repair

Rutting due to maintenance vehicle traffic can commonly occur along dike crests,
slopes, and other areas at TVA fossil plant facilities. It is typically caused by near-
surface dike crest materials which have become weak over time because of moisture
infiltration. Repeated passes of maintenance traffic/equipment over weakened materials
can lead to rutting. The General Guidelines for Rutting Repair is provided in Section
1104. The attached guide is intended to be applicable for minor to moderate cases of
rutting, and generally consists of reworking the upper portion of the affected area,
followed by re-shaping to provide positive surface drainage. Where widespread or
extensively deep rutting has occurred or is recurring, case-specific engineering
evaluations may be needed.
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4.0 INSPECTIONS AND REPORTING

TVA conducts daily, weekly, quarterly, and annual inspections of the active ash disposal
areas at JOF. Following these inspections, reports are completed and filed. Any
deficiencies requiring corrective actions/maintenance are reported and tracked using
Maximo. A seepage action plan has been developed to track seeps and determine the
level of repair necessary. Signs have been placed at all known seeps and pipe
penetrations to aid during inspections.

4.1 Daily Field Reports

The daily field reports are used to determine minor deficiencies in operations. These are
compiled by the contractor into a weekly report. These two reports are described below.

a. RHO&M Daily Field Report - Contractor

The purpose of the RHO&M Daily Field Report is to list deficiencies found beyond
routine maintenance issues such as seeps or boils, freeboard issues, sloughs, or
spillway issues. Also, daily production and activities conducted shall be tracked. The
RHO&M Daily Field Repot is included in Section 1105.

b. Ash Haul Operations Checklist — Field Supervisor

The Ash Haul Operations Checklist is the responsibility of the field supervisor. When
not onsite, the field supervisor should delegate a representative of the contractor to
complete the form. The form is used to rate the effectiveness of various haul route
requirements. The form is included in Section 1105.

C. RHO&M Weekly Field Report - Contractor

The RHO&M Weekly Field Report summarizes the daily activities for the week based
on the daily field report. The Weekly Field Report is included in Section 1106.

4.2 Weekly Inspections

The active ash disposal area shall be inspected weekly by the Field Supervisor. The
inspection shall be recorded using the Weekly Facility Observation Form included in
Section 1107. The dikes shall be inspected for cracks, rutting, settlement, erosion,
sloughs, seepage, vegetation, animal burrows, sinkholes, and other deficiencies.
Deficiencies noted in previous inspections shall be checked if repairs have not yet been
implemented.

4.3 Monthly Inspections

The active ash disposal area shall be inspected monthly by the Construction Manager.
The inspection shall be recorded using the Monthly/Quarterly/Special Facility
Inspection Form included in Section 1108. The dikes shall be inspected for cracks,
rutting, settlement, erosion, sloughs, seepage, vegetation, animal burrows, sinkholes,
and other deficiencies. Deficiencies noted in previous inspections shall be checked if
repairs have not yet been implemented.
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4.4 Quarterly Inspections

Quarterly inspections shall be conducted once every three months. The inspection shall
be recorded using the Monthly/Quarterly/Special Facility Inspection Form included
as in Section 1108. The quarterly inspection shall be led by the RHOM Program
Manager. The RHOM team including the construction manager and field supervisor shall
walk the active ash disposal areas, looking for seeps, sloughs, animal burrows, and any
other deficiency which could affect the integrity of the facility. All deficiencies shall be
flagged, surveyed, and photographed. A report shall be compiled with all deficiencies,
locations, photos, and recommendations for repairs. Areas requiring engineering
recommendations shall be sent to CCP Engineering or a geotechnical engineer to
provide recommendations for the repair.

4.5 Annual Inspection

Once a year, an annual inspection shall be performed under the ownership of CCP
Engineering. This shall be performed by a qualified geotechnical engineer. The purpose
of the annual inspection is to inspect both the active and inactive ash disposal areas for
structural integrity and make recommendations for any deficiencies noted. Photos shall
be taken to describe the existing conditions at the time of the inspection, as well as to
show the deficiencies found.

4.6 Inspection Deficiencies

Each potential deficiency encountered as a result of an inspection should be recorded in
accordance with the CPP RHO&M Work Control procedure (FGDC-SPP-07.007),
Section 3.2 E. Deficiency Monitoring. Recorded deficiencies should be tracked in the
Maximo system as “Other” work orders with a work type of “OTH.”

4.7 Seepage Monitoring

The Seepage Action Plan for Allen dated June 25, 2010 shall be followed as planned to
observe, document, and remediate potential seepage areas. The seepage action plan
shall be routinely implemented and updated at Johnsonville. This requires stockpiles of
aggregate, sandbags and culvert pipe and updates to the seepage log when evidence of
seepage is observed. Signs shall be installed at any new seepage areas.

5.0 PROJECT MANAGEMENT

The following forms are included to assist in project management requirements.
a. Project Startup Checklist

The purpose of the project startup checklist is to define the roles and responsibilities of
the various groups within TVA and to insure that the required tasks are completed during
the project planning stage. It also includes the required steps to be completed at project
completion. The project startup checklist is included in Section 1109.
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b. RHO&M Additional Work/ Change Order Form

The additional work/ change order form shall be used when the scope of work changes
for the routine handling contractor. The form addresses the reason for the change, who
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initiated the change, who needs to be notified, and the financial impacts of the change.
The additional work/ change order form is included in Section 1110.

C. Environmental Review (NEPA)

Procedures were developed to provide guidance for compliance with the National
Environmental Policy Act (NEPA). These procedures for the environmental review of a
project are included in Section 1111.

6.0 Work Control Process

The work control process was developed to provide guidance for implementing a work
control process that maximizes safety, facility reliability, work productivity, and risk
assessment and management. The procedures describe the process by which
maintenance and modification work activities are identified, planned, scheduled,
monitored, and completed. It describes the work order process using the Maximo
system. The work control process is included in Section 1112.

7.0 Clay Dike Restrictions

The clay dike study report is due September 2, 2011. A summary of the results should
be discussed here and included in Section 1113.

8.0 Records

In accordance with the TVA Master Programmatic Documents, the Maximo database
shall be used to track all inspection, monitoring, reporting, and maintenance
recommendations. Final inspection reports and instrumentation data collection and
analysis will be placed in the TVA BSL.

9.0 Subsections

Section 1101 — Operations Plan — Trans-Ash 2011

Section 1104 — General Maintenance Guidelines

Section 1105 — RHO&M Daily Field Report and Haul Road Inspection
Section 1106 — RHO&M Weekly Field Report

Section 1107 — Weekly Facility Observation Form

Section 1108 — Monthly/Quarterly/Special Facility Inspection Form
Section 1109 — Project Startup Checklist

Section 1110 — RHO&M Additional Work/ Change Order Approval Form
Section 1111 — NEPA Process

Section 1112 — CCP RHO&M Work Control Procedures

Section 1113 — Clay Dike Restrictions
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Trans-Ash — 2011 Operations Plan for
TVA Allen Plant Ash Pond & Structural Fill

Revised — March 10, 2011

Objective:

This plan is intended to provide a clear description of current and planned operations for time
period described and as necessary to accommodate the recent changes to operating conditions
as a result of the Process Water Repair Project. The purpose is to provide an effective planning
tool that ensures a mutually agreed to schedule and methodology while maximizing efficiency
and mitigating risks associated with ash excavation, hauling and placement operations.

Description of Activities through Winter 2011:

During this period, Trans-Ash will continue construction of the Levee across Dredge Cell #1
(DC1) for the Emergency Process Water Response. All production ash has temporarily been
sluiced into the West “Mini” Dredge Cell (WDC) to allow for construction activities on the levee
and manhole connections. Trans Ash will continue the following tasks until production can be
turned over into the existing Rim Ditch Operation in (DC1) after the connections have been
made to the Manhole:

e Dip production ash up to (7) days per week in efforts to maximize the capture rate.
e Utilizing dewatered production ash to pad across the (WDC) as a contingency to our
operating plan described herein.

Description of Activities Spring 2011 through Fall 2011:

Trans Ash has installed a 30” culvert pipe under the proposed temporary sewer line in order to
maintain and finish the working pad established in 2010. Trans Ash plans to turn the sluice
water back into Dredge Cell 1 in order to operate from our existing working pad and to
maximize the capture rate of the ash. In order to accommodate the recent modifications to
Dredge Cell 1, Trans Ash plans to install a culvert pipe through the South end of the new levee
to ensure equal water pressures from either side.

Production ash will continue to flow into the (DC1) Rim Ditch for dipping and dewatering.
When the quantity of dewatered ash is sufficient enough to justify hauling, broker trucks will be
brought in to transport the ash to the beneficial use site for placement per the grading plan.
Routine Handling operations will continue year round with a hauling period during the months
of April through November. When inclement weather has set in, hauling operations will
temporarily shut down; however, routine operations will continue at the pond on a daily basis
to include using a portion of the production material to continue padding across (DC1). Trans

Rev. 0 Operations Support Document 1101-1
July, 2011
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Ash will monitor weather conditions and haul dewatered material throughout the winter
months as permissible.

At the structural fill site, the ash, sand, and soil cover will be placed as indicated on the plans.
Also, closure operations will continue to provide finished product wherever possible. This
includes silt fence maintenance, completion of slope letdowns, ditch grading, grading of fill
area, clearing and grubbing, sand & soil cover, and seeding of all areas at final grade.
Current Plant Production:

e Plant production = 175,000 CY dewatered ash per year.
Safety Guidelines:
Dike Inspections:

e Trans Ash to perform daily inspections of pond levees and dikes and perform quarterly
repairs as needed.

Truck Loading:
e Watch for cracks in the ash surface. If tension cracks appear, move the machine at least

10-feet behind the cracking zone to more stable ground.

¢ Do not swing the excavator bucket over the truck cab at any time.

e Excavator shall maintain a safe slope in order to avoid undercutting the loading machine
and creating an unstable condition.

e Keep trucks on the designated proven haul road at all times. If haul roads start to rut, or
pump, move truck traffic to a more stable location or stop hauling until the affected
area can be repaired.

e When excavating near water, swing with cab away from the water whenever possible.

Pond Gloving & Dipping:
e Pad lift shall be a minimum of 12-inches.
e Trucks must be kept in stable areas that have been checked by excavator or dozer.
e If the pond surface begins to pump, stop pond prep operations until the pond heals.
e Ensure material used for padding is adequately dewatered before placement across the
pond area.

Rev. 0 Operations Support Document 1101-2
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1.0 GENERAL MAINTENANCE GUIDELINES
1.1 GENERAL GUIDELINES FOR REPAIR OF ANIMAL BURROWS
1.1.1 IDENTIFICATION

Animal burrows are relatively common along slopes of dams and dikes. If left untreated,
these burrows can result in the creation of seepage paths through the embankment.
Additionally tunnels may eventually collapse resulting in surface irregularities in the
embankment. General guidelines for repair of animal burrows are provided below. However,
if the burrow extends more than three (3) feet below the embankment surface or extends
across a dam, the repair of these features should be evaluated by a geotechnical engineer
on a case-by-case basis so that appropriate recommendations can be made.

1.1.2 GUIDELINES FOR BURROW REPAIR

It is recommended that shallow animal burrows (up to 3 feet) shall be repaired with surface
treatment methods as follows:

e Animals shall be captured and removed from the area. It is recommended that a
local conservation representative be consulted prior to this action.

e The animal burrow shall be excavated and cleaned of excess soil along its
pathway up to a depth of 3 feet. With this type of repair, an isolated excavated
area of the embankment is exposed.

e The excavated area shall be backfilled with compacted cohesive material.

¢ |f the burrow extends more than three feet into the embankment, a geotechnical
engineer shall further evaluate the burrow depth and recommend a deep burrow
treatment method or other exploratory methods.

¢ One possible method which may be recommended to treat a deep burrow can
consist of a special grout (flowable fill) pumping system with a hose inserted into
the burrow.

Ultimately, these repairs will not prevent rodents from creating new burrows within dam
embankments. Accordingly, continual efforts must be made to discourage rodent activity.
Mowing of vegetation on the slopes / crest of the embankment and trimming of water-side
vegetation at regular intervals will tend to discourage rodents from re-establishing burrows
along the dike and will allow timely observation of new activity if it occurs.

1.2 GENERAL GUIDELINES FOR REPAIR OF RILL AND GULLY EROSION

1.21 IDENTIFICATION

Erosion features can commonly occur along dike slopes, dry stack slopes, or other sloped
surfaces at TVA fossil plant facilities. Erosion normally appears in the form of rills (shallow
channels) and gullies (larger and deeper eroded channels) and is formed by concentrated
flow of storm water runoff, especially on bare slopes or where vegetation is sparse. If left
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untreated, the rills and gullies can progress in size and could lead to slope instability or other
adverse issues. General guidelines for the repair of rills and gullies are provided below. The
following guide is intended to be applicable to minor to moderate cases of rill/gully erosion.
Where widespread or extensively deep gullies have formed or are recurring, case-specific
engineering evaluations may be needed.

1.2.2 GUIDELINES FOR RILL AND GULLY EROSION REPAIR

Shallow Rills and Gullies:

For cases where shallow rills and gullies are present, repair should consist of the following:
o Dump and spread clay soil to fill, re-grade, and shape affected areas to conform to

original ground line. Tracking and blading material with a dozer should be performed
until the original ground line is reformed and material is reasonably compacted.

e Repaired areas should be seeded to re-establish vegetative cover. Erosion control
blankets should be placed over re-graded areas following seeding. Materials and
placement of erosion control blankets should comply with the following specifications,
depending on the state in which the work is being performed.

Kentucky Plants —  KYTC Standard Specifications, Sections 212.03.03 E
and 827.07

Tennessee Plants — Vegetation Specifications, Landfill Permit

Alabama Plants — ALDOT Standard Specifications, Section 659

Deep Rills and Gullies:

For deep gullies that cannot be repaired as described above, the following filling procedures
apply:
e Clean loose soil/debris from bottom and sides of gullies.

e Place and compact clay in 6 inch lifts using small compaction equipment or hand-held
tampers. Vibratory plate compactors are not applicable for clay. Filling should start
at the toe (or lowest elevation) and progress upslope.

e In some cases, over-excavation may be required to create benches to facilitate
compaction on level surfaces. Benching, if required, will likely have to be performed
by hand methods or using small excavation equipment.

o |If several side-by-side deeper gullies are present in an area to be repaired, it may be
more practical to rework the entire affected area to facilitate use of larger equipment.
In this case, slight over-excavation of the slope face will be needed so that foundation
benches can be cut to facilitate compaction on level surfaces. Filling should start at
the lowest elevation and progress upslope.
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¢ Final filling/shaping to reform the original ground line can be executed by tracking and
blading with a dozer.

e Repaired areas should be seeded to re-establish vegetative cover. Erosion control
blankets should be placed over re-graded areas following seeding. Materials and
placement of erosion control blankets should comply with the following specifications,
depending on the state in which the work is being performed.

Kentucky Plants —  KYTC Standard Specifications, Sections 212.03.03 E
and 827.07

Tennessee Plants — Vegetation Specifications, Landfill Permit

Alabama Plants — ALDOT Standard Specifications, Section 659

1.3 GENERAL GUIDELINES FOR REPAIR OF RUTTING

1.3.1 IDENTIFICATION

Rutting due to maintenance vehicle traffic can commonly occur along dike crests, slopes,
and other areas at TVA fossil plant facilities. It is typically caused by near-surface materials
which have become weak over time because of moisture infiltration. Repeated passes of
equipment over weakened materials can lead to rutting. Maintenance traffic/equipment
should avoid wet/rutted areas until repairs can be made. General guidelines for the repair of
rutting are provided below. The following guide is intended to be applicable for minor to
moderate cases of rutting, and generally consists of reworking the upper portion of the
affected area, followed by re-shaping to provide positive surface drainage. Where
widespread or extensively deep rutting has occurred or is recurring, case-specific
engineering evaluations may be needed.

Guidelines for Rutting and Repair

o Drain any standing water and undercut affected areas to remove rutted and overly
wet/soft materials. The undercut depth will be determined by TVA in the field,
depending on the severity of the rutting.

e Fill undercut area with clay or bottom ash material and compact in 6 to 8 inch lifts to
restore original ground line. Excavated material can be re-used if it is free of organics
and can be dried to facilitate re-compaction. Otherwise, borrow material will be
needed. For compaction, use hand held jumping jacks or small power equipment.

e Grade and shape repaired areas to provide positive/improved drainage. For dike
crests, grade the area to drain inwardly toward the pond or perimeter ditch, as
applicable.  Re-grade surrounding areas and/or drainage ditches to improve
drainage, if possible.

o Repaired surfaces or dike crests that are to be used as access roads should be
topped with crushed stone or bottom ash. The thickness should be equal to that
which was originally in place prior to the repair, or as judged by TVA to be sufficient
for the expected amount of vehicle/equipment traffic.
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e For other repaired areas, place seed and cover with erosion control blanket to re-
establish vegetation. Materials and placement of erosion control blankets should
comply with the following specifications, depending on the state in which the work is
being performed.

Kentucky Plants — KYTC Standard Specifications, Sections 212.03.03 E
and 827.07

Tennessee Plants — TDOT Standard Specifications, Section 805

Alabama Plants — ALDOT Standard Specifications, Section 659

1.4 GENERAL GUIDELINES FOR TREE REMOVAL ON SLOPES

1.4.1 IDENTIFICATION

Trees and heavy brush growth should be controlled on TVA dams and dikes. If left in place,
trees can result in the creation of seepage paths within the embankment. Allowing
vegetation to become overgrown restricts the level of inspection that can be performed on
the structure. General guidelines for removal of trees and maintenance of vegetation are
provided below. Evaluations other than those outlined below shall be made by a
geotechnical engineer in consultation with facility representatives on a case-by-case basis.

1.4.2 GUIDELINES FOR TREE REMOVAL AND MAINTENANCE OF VEGETATION

Tree Removal

At locations where it is not reasonable to remove trees by a mowing them with a bush hog or
with similar mowing equipment:

e All trees shall be cut using a handsaw or chainsaw and the cut tree and
branches discarded.

e Remove the remaining tree trunk, stump, and rootwad.

e Grub any remaining roots of the tree so that only 2 inches or smaller roots are
left in place.

e The resulting cavity from removal of the rootwad shall be cleaned of loose soil
and debris.

e The cavity shall then be backfilled with cohesive soil and compacted and the
area seeded to re-establish vegetation. If the tree has been removed from along
the upstream or downstream face of a slope, benches shall be cut into the slope
face where the cavity is to be backfilled. This will allow for a proper bond
between the existing dike and the backfill being used to reform the slope. If
benches are needed, bench heights shall not exceed 4 to 5 feet in height.

Maintenance of Vegetation
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¢ Mowing is recommended at regular intervals to allow for appropriate inspection
of embankment slopes.
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e If areas lacking vegetation are observed during mowing and clearing operations
or subsequent inspections, the areas should be seeded to re-establish
vegetation as soon as practicable.

1.5 GENERAL GUIDELINES FOR REPAIR OF WAVE WASH EROSION REPAIR
AND CONSTRUCTION OF RIPRAP PROTECTION

1.5.1 IDENTIFICATION

Wave erosion should be controlled on TVA facilities to maintain the integrity of dams and
dikes. When present, wave wash erosion typically occurs along interior slopes of dikes near
pool level. If left unrepaired, erosion can expand, deepen, and can eventually lead to interior
slope sloughing. General guidelines for repair of wave erosion using riprap are provided
below.

Guidelines for Wave Wash Erosion Repair and Riprap Protection

The following describes repair of wave wash erosion using riprap protection:
e Vegetation and loose soil should be removed within the affected slope areas to be

repaired. This includes undercutting the slope a minimum of 12 inches to remove
vegetation and associated roots. The minimum vertical extent of the vegetation
removal should extend from one-foot below the pool level upwardly to two feet above
pool level.

o Place non-woven geotextile fabric along the slope where vegetation and loose soll
have been removed. Use fabric meeting or exceeding the following designations,
depending on the state in which the work is being performed.

Kentucky Plants - KYTC Type | Geotextile Fabric

Tennessee Plants - TDOT Type Il Geotextile Fabric

Alabama Plants - Fabric conforming to Section 608 of ALDOT
Standard Specifications

e Place riprap over the geotextile fabric. An excavator should be used to place the
riprap in layers (starting from the bottom). Place thickness of riprap to conform to
original ground line, or as necessary to create a stable slope face. Use riprap
meeting the following designations, depending on the state in which the work is being
performed.

Kentucky Plants - KYTC Class Il Channel Lining
Tennessee Plants - TDOT Class A-1 Machined Riprap
Alabama Plants - ALDOT Class 2 Riprap

o Field adjustments may be necessary as the work progresses, depending on actual
conditions encountered.
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1.6 GENERAL GUIDELINES FOR MOWING AND VEGETATION REMOVAL

Slopes shall be mowed to reduce the opportunity for tree growth and allow for visual
inspection and observations. The slopes shall be mowed to a height of no less than 3 inches
and no more than 12 inches tall with a minimum of three mowings per growing season. If
woody growth is detected, it shall be removed.

1.7 GENERAL GUIDELINES FOR BARE AREA FERTILIZING AND RESEEDING

Prepare exposed or bare areas for seeding by discing the surface 3 inches in depth. Apply
fertilizer (600 Ibs./acre), seed mixture (as directed by facility engineer), mulch (1.5 tons/acre),
and netting (0.75” x 17 mesh openings) with pins to the prepared areas. Other application
rates may be requested by the facility engineer. The seed mixture utilized depends on the
seeding application period and location.
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Document 17

Instrumentation (Piezometer) Readings

Allen Fossil Plant
TVA Coal Combustion Residue Impoundment
Memphis, Tennessee Dam Assessment Report
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APPENDIX A
Document 18

Stantec’s Letter Dated October 11, 2012, and
Geocomp’s Letter Dated October 10, 2012

Allen Fossil Plant
TVA Coal Combustion Residue Impoundment
Memphis, Tennessee Dam Assessment Report
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Stantec Consulting Services Inc.
10509 Timberwood Circle
Louisville KY 40223-5301

Tel: (502) 212-5000

Fax: (502) 212-5055

October 11, 2012 let_009 175551015 rev_1

Mr. John C. Kammeyer, PE

Vice President

Tennessee Valley Authority
1101 Market Street, LP 5G
Chattanooga, Tennessee 37402

Re: Response to Recommendations
USEPA CCR Impoundment Assessment DRAFT Report
Allen Fossil Plant (ALF)
Memphis, Tennessee

Dear Mr. Kammeyer:

As requested, Stantec has reviewed the DRAFT report Coal Combustion Residue
Impoundment Dam Assessment Report, Allen Fossil Plant, Tennessee Valley Authority,
Memphis, Tennessee, dated August 2012 prepared by Dewberry and Davis, LLC (Dewberry)
for the United States Environmental Protection Agency (USEPA). The purpose of this letter
is to address Dewberry’s conclusions and recommendations pertaining to structural stability,
hydrologic/hydraulic capacity, and technical documentation; and to provide additional
supporting information relative to ongoing plant improvements, further analysis, and planned
activities where applicable. Dewberry’'s recommendations followed by Stantec’'s
corresponding responses are provided below.

Dewberry Report Section 1.2.3 1) — East Ash Pond: Perform appropriate seismic stability
analyses that use the USEPA design earthquake criterion for Significant hazard
impoundments (i.e., earthquake with 2,475-year return period). Provide the basis and
reasoning for the “design” seismic coefficient used in further pseudostatic slope stability
analysis or perform a higher level of analysis that uses more sophisticated methods.

Response: Refer to attached letter containing results of seismic analysis provided by
Geocomp Consulting, Inc.

Stantec Consulting Services Inc.
One Team. Infinite Solutions.
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Tennessee Valley Authority
October 11, 2012
Page 2

Dewberry Report Section 1.2.3 2) — East Ash Pond: Review/evaluate liquefaction
potential and, if necessary, perform a quantitative liquefaction analysis.

Response: Refer to attached letter containing results of liquefaction analysis provided by
Geocomp.

Dewberry Report Section 1.2.3 3) — East Ash Pond: If it is determined that liquefaction is
not likely, review/investigate the very soft to soft soils in the alluvial foundation beneath the
dike embankments, evaluate deformation potential during the design earthquake, and assess
the impact of any such deformation on the stability of the embankment.

Response: Geocomp’s analysis indicates that liquefaction will occur; therefore, they
performed a post-earthquake stability analysis. Their results produced a factor of safety
greater than the target value of 1.0. For additional information, please refer to the attached
letter containing description of seismic analysis performed by Geocomp Consulting, Inc.

Dewberry Report Section 1.2.3 - Last Paragraph — West Ash Pond: If future plans call for
re-activating the West Ash Pond, perform all required engineering analyses and develop all
necessary technical documentation to demonstrate its ability for continued safe and reliable
operation before it is brought back into service.

Response: TVA does not presently intend to reactivate ash sluicing to the West Ash Pond,
and management of the minor, low volume wastewater streams currently routed to the pond
does not result in discharge from the pond. Consequently, no additional analysis is deemed
necessary.

Dewberry Report Section 1.2.5 — Maintenance Items:

1) Repair gully erosion on the divider dike;

2) Add crushed stone surfacing material in worn shallow depression on the dike crest south
side where haul trucks turn into the dredge cell;

3) Avoid mowing the slopes when the ground is still wet from rainfall to minimize mower ruts
on the slopes;

4) Observe over time the wet area at the toe of the north side exterior slope to verify that the
puddle is not due to seepage. If the water source is found to be seepage, then repair the
slope with an inverted filter. If the water is not from seepage, then re-grade or fill the
slight depression with crushed stone surfacing material.

5) Paint corroded metal parts and hardware at the spillway in the divider dike and on the
gates and gate-operators at the discharge end of the primary outlet conduits.

Response:

1) TVA has repaired the previously eroded area by installing riprap.

2) TVA has repaired this dike crest area by placing 4 inches of asphalt pavement.

3) TVA's mowing crews have been advised not to mow slopes when the ground is wet.

V:\1755\active\175551015\clerical\correspondence\let_009_alf_response_to_epa_rev1.docx
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Tennessee Valley Authority
October 11, 2012
Page 3

4) TVA has monitored the area and has concluded that the area is not exhibiting seepage.
Additionally, the area has been regraded and also covered with crushed stone for
additional protection.

5) TVA plans to paint the corroded materials within the next 30 days.

Based on the responses provided in this letter and on Geocomp’s seismic analysis indicating

acceptable performance under seismic loading, it is Stantec’s opinion that the final rating for

the ALF East Ash Pond should be upgraded to Satisfactory.

We appreciate the opportunity to provide these responses. If you have any questions or
need additional information, please call.

Sincerely,

STANTEC CONSULTING SERVICES INC.

Stephen H. Bickel, PE Randy L. Roberts, PE
Senior Principal Principal
/cdm

Cc: Roberto L. Sanchez, PE
Michael S. Turnbow

V:\1755\active\175551015\clerical\correspondence\let_009_alf_response_to_epa_rev1.docx
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Atlanta
Boston
Chicago

New York

San Francisco

www.geocomp.com

October 10, 2012 let_20329-01

Mr. John C. Kammeyer

Vice President

Tennessee Valley Authority
1101 Market Street, LP 5G
Chattanooga, Tennessee 37402

Re: USEPA CCR Impoundment Assessment DRAFT Report
Allen Fossil Plant (ALF)
Memphis, Tennessee

Dear Mr. Kammeyer:

As requested, Geocomp Consulting, Inc has evaluated the seismic response of a representative
cross section of the East Ash Pond in response to comments raised in the DRAFT report Coal Combustion
Residue Impoundment Dam Assessment Report, Allen Fossil Plant, Tennessee Valley Authority, Memphis,
Tennessee, dated September 2012 prepared by Dewberry and Davis, LLC (Dewberry) for the United
States Environmental Protection Agency (USEPA). The purpose of this letter is to provide a summary of
results obtained from additional investigations and analyses to assess the likely performance of this
facility to the design earthquake. We have performed this work with the assistance of Professor Steve
Kramer, a well-known expert in earthquake engineering, from the University of Washington.

Location and conditions

The Allen Fossil Plant is located at 2574 Steam Plant Road in the town of Memphis, Shelby
County, Tennessee. The plant is situated on the south shore of Lake McKellar and on the eastern bank
of the Mississippi River, approximately 5 miles southwest of Memphis, Tennessee. The existing
impoundment facilities at the Allen Fossil Plant consist of two ash disposal areas; one inactive ash
disposal area to the west of the centrally located power plant and one active ash disposal area to the
east of the centrally located power plant.

Consistent with previously submitted seismic analysis, cross section B-B’ along the northern
perimeter dike system of the east active ash disposal area was analyzed. Please refer to Figure 1 for an
aerial image of the east active ash disposal area facility layout as well as the location of cross section B-
B’.

125 Nagog Park | Acton, MA 01720 | Tel9786350012 | Fax 9786350266
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TVA - Allen Fossil Plant
October 10, 2012

Approach

Appendix 1 summarizes the approach taken to assess the likely performance of the East Ash
Pond for the design earthquake, which is taken as that with a recurrence interval of 2,500 years. The
approach consists of the following steps:

e Additional site investigation consisting of borings for SPT testing and recovery of undisturbed
samples of cohesive soils, cone penetration test soundings with shear wave velocity
measurements, and field vane tests to the extent that site conditions would allow.

e Installation of two strings of permanent piezometers to measure the pore water pressure
distribution within the cross-section.

e lLaboratory testing to determine basic soil parameters and the undrained shear strength of
cohesive soils.

e Development of representative cross section with soil parameters and pore water pressures.

e Stability analyses to determine the minimum factor of safety with no earthquake forces present.

e Stability analyses to determine the minimum factor of safety for average horizontal acceleration
values from 0 to 0.5 using soil strengths modified to account for reduction of static strength by
cyclic loading.

e Dynamic analyses to determine the representative average horizontal acceleration value for the
cross section using site specific input accelerations and subsurface conditions.

e Determine the pseudostatic factor of safety for stability failure.

e Dynamic analyses to compute the potential displacements that might occur assuming that
liquefaction does not occur.

e Determine extent of liquefaction, if any, and its potential consequences.

Site Conditions

Figure 2 provides the cross section details developed from the existing information and the
additional information obtained during the supplemental site investigation program. A significant result
from the field investigation was the determination that pore pressures are significantly less than
hydrostatic throughout the cross section. This means that effective stresses are higher and
correspondingly soil strengths are higher than what is obtained if pore pressures are assumed to be
hydrostatic below the top phreatic surface.

Figure 2 also includes a table that summarizes the soil strength parameters. A major effort was
devoted to determining soil strength parameters with current state-of-practice methods. SPT testing
was done under the observation of a geotechnical engineer or geologist to help ensure that all test
conditions met the requirements of ASTM D1586. Cone penetration testing with shear wave velocity
measurements was done to help define the layering and strength characteristics of the various soil
layers. Field vane tests were run to measure in situ shear strength. Laboratory tests were run to
determine undrained shear strength of cohesive strengths. Results of a laboratory test program on fly

pg. 2
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TVA - Allen Fossil Plant
October 10, 2012

ash done by GEI Consultants were used to set the strength parameters for fly ash. Table A-2 summarizes
the approach used to define strength parameters for the various materials and analysis methods.

Ground motions and cyclic shear stresses were determined from site-specific response analyses.
A suite of seven spectrum-compatible, hard-rock motions provided by AMEC Geomatrix were
propagated upward from bedrock at a depth of 2,800 ft through a one-dimensional soil profile to the
ground surface. The ground motions at a depth of 138 ft below the crest of the embankment were
extracted from these analyses and used as input motions to two different two-dimensional finite
element models of Section B. One set of analyses, using the nonlinear computer program, OpenSees,
allowed direct modeling of the permanent deformations of the profile under earthquake loading
conditions. The other set, performed using the equivalent linear program, Quad4M, produced dynamic
motions from which the average acceleration history of the potentially unstable soil could be evaluated.
Those average acceleration histories where then used in Newmark sliding block analyses to provide an
additional estimate of permanent deformations of the profile.

Results

Section B-B’ has a factor of safety against a global stability failure of 2.8 for current conditions.
The yield acceleration for this section is 0.185g. The critical failure surface at this yield acceleration is
shown in Figure 3.

Peak average horizontal accelerations for this cross section as determined from the Quad4M
analyses ranged from 0.210g to 0.339g with an average of 0.259g. This means the yield acceleration for
the slope would be momentarily exceeded by the average horizontal acceleration, which would result in
some permanent deformation of the slope. If the yield acceleration is exceeded only for several short
intervals of time, the permanent displacements can be quite small.

The nonlinear OpenSees analyses produced maximum permanent displacements ranged from
1.9in to 3.7 in with an average of 2.3 inches. Newmark sliding block type displacement analyses using
the yield acceleration from the pseudostatic stability analysis gave estimated permanent displacements
ranging from 0.1 in to 1.2 in with an average of 0.7 inch. Thus, two independent approaches to the
estimation of permanent deformations both showed that such deformations can be expected to be
quite small — on the order of only a few inches.

Calculations to determine the factor of safety against liquefaction versus depth were made
using the Youd et al (2001) recommendations to determine cyclic resistance ratio. Cyclic stress ratio was
determined from the dynamic analyses described above. Tables 2 and 3 summarize the calculations and
results to determine potential for liquefaction for the two new borings performed as part of this
evaluation. Blow count data from prior borings were not used in this valuation because for reasons not
yet understood, they gave higher SPT values. We gave more credence to the latest borings that were
done using cased holes filled with drilling mud under the constant monitoring by a geotechnical
engineer or geologist. The native silty sand layers generally have low blow counts and liquefy. The
strength of the fly ash is not a factor in the stability of this facility.

pg. 3
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TVA - Allen Fossil Plant
October 10, 2012

Since liquefaction may potentially occur for the design earthquake, the post-shaking stability of
the slope comes into question. This was examined with stability analyses for static conditions but with
reduced shear strengths. The pseudo-static strength values were used for all soils that do not liquefy.
The residual shear strengths computed by the method of Idriss and Boulanger (2007) were used for the
soils that may potentially liquefy. The computed residual strength values are given in Table 2 and 3 as
well. Figure 4 shows the results of the post-shaking stability analysis. The factor of safety is 1.1 which is
an acceptable value for this condition. The critical surface drops into the native silty sand layer that has
relatively low blow counts.

Conclusions and Recommendations

The results show that the East Ash Pond at the Allen Fossil Plant has adequate safety for the
design basis earthquake. While some of the soils, the native silty sands, have factors of safety against
liquefaction that are less than 1, the representative cross section has sufficient strength to resist a shear
slide even with soil strengths reduced for repeated loading and liquefaction.

Sincerely yours,

W. Allen Marr, PE, PhD, NAE Steven Kramer, PhD
Chief Executive Officer Professor, University of Washington

pg. 4
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Figure 1: Site Layout for Allen Fossil Plant
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Figure 2: Representative Cross Section for ALF East Ash Disposal Area
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TVA - Allen Fossil Plant

Figure 3: Critical Failure Surface at Yield Acceleration for ALF East Ash Disposal Area

October 10, 2012
Tennessee Valley Authority
EPA Seismic Assessment
Project No. 20329
Oversight of Supplemental Site Exploration Program
Allen Fossil Plant - Memphis, TN
ALF Section B - Geocomp Soil Profile with Multiple Piezometric Lines - Pseudo-Static Analysis
10/02/2012
P Material Properties
z Material Type Unit Weight ~ Cohesion  Friction Angle PZ Line
Fill - Sandy Silt 125 pcf 0 psf 30° 1
m Surface contour is depicted based on drawing called "East Ash Pond - USACE Levee" provided by TVA. Fill - Silty Clay 125 pcf 2000 psf ~ 0° 1
Depiction of soil profile between exploration holes is for illustration of possible geological continuity. Fill - Silty Sand 125 pcf 0 psf 25° 1
E Actual conditions will most likely be different. Fill - Silty/Sandy Clay 125 pcf 2000 psf ~ 0° 1
Hydraulic Ash 105 pcf 0 psf 0° 1
’ Piezometric lines are drawn based on field measurements of piezometric data at boring locations Sandy Silt 125 pcf 0 psf 20.5° 3
and are assumed to be constant or a straight-line interpolation to extents of analysis where piezometric data is not available. Factor of Safety: 1.014 Lean Clay 115 pcf 1000 psf ~ 0° 2
U Horizontal Seismic Coefficient: 0.185 Fat Clay 115 pef 1000 psf  0° 7
Lean Clay (2) 115 pcf 1000 psf O 5
O Silty Sand 125 pcf 0 psf 35° 4
Silty Sand (2) 125 pcf 0 psf 24.5° 6
)
} %)
=
b= £
c
T
g
3
u L
m 90 860 -820 780  -740  -700 660  -620  -580 540 500  -460  -420  -380  -340 300  -260 220  -180  -140  -100  -60 -20 20 60 100 140 180 220 260 300 340 380 420 460 500 540 580 620 660 700
q Distance (ft) Analysis performed by: MGD
Y:\Consulting\Active Projects\20329 - TVA_CCP_EPA\Analyses\Geocomp\Pseudo-Static Analyses\Allen\Preliminary Analysis\Section B\Runs on 10022012\ Analysis checked by: MK
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TVA - Allen Fossil Plant
October 10, 2012

Elevation (ft MSL)

Tennessee Valley Authority

EPA Seismic Assessment

Project No. 20329

Oversight of Supplemental Site Exploration Program
Allen Fossil Plant - Memphis, TN

ALF Section B - Geocomp Soil Profile with Multiple Piezometric Lines - Post Quake
10/04/2012

Material Type

Material Properties

Unit Weight Cohesion

Friction Angle PZ Line

Fill - Sandy Silt 125 pcf 0 psf 30 1
Fill - Silty Clay 125 pcf 2000 psf 1
Fill - Silty Sand 125 pcf 245 psf 1
Fill - Silty/Sandy Clay 125 pcf 1600 psf 1
Hydraulic Ash 105 pcf c/p' =0.06 1
Sandy Silt 125 pcf 225 psf 3
Lean Clay 115 pcf 1000 psf 2
Fat Clay 115 pcf 1000 psf 7
Lean Clay (2) 115 pcf 1000 psf 5
Surface contour is depicted based on drawing called "East Ash Pond - USACE Levee" provided by TVA. Silty Sand 125 pcf 0 psf 35 4
Depiction of soil profile between exploration holes is for illustration of possible geological continuity. Silty Sand (2) 125 pcf 609 psf 6
Actual conditions will most likely be different. Silty Sand (3) 125 pcf 693 psf 6
Silty Sand (4) 125 pcf 581 psf 6
Piezometric lines are drawn based on field measurements of piezometric data at boring locations Silty Sand (5) 125 pcf 672 psf 6
and are assumed to be constant or a straight-line interpolation to extents of analysis where piezometric data is not available. Factor of Safety: 1.164 Silty Sand (6) 125 pcf 1052 psf + 6.5/ft --- 6
Silty Sand (7) 125 pcf 444 psf 6
Silty Sand (8) 125 pcf 658 psf 6
Silty Sand (9) 125 pcf 489 psf 6
Silty Sand (10) 125 pcf 810 psf + 6.5/ft  --- 6
280
ggg 1164
250
240
220 PZ1
0 = = :épz 2
200 ] e —PZ4
190 0
170 s re3
: 0] M
140 = |
igg — . —— - IS
1(1)8 [ \S"ty Sa‘nd © | | | | | | | | | | | | | | | | | SI‘ItySand‘(lo) | | | | | |
-900 420  -30  -340  -300 260 220  -180  -140  -100 -60 -20 20 60 100 140 180 220 260 300 340 380 420 460 500 540 580 620 660 700

Distance (ft)

Y:\Consulting\Active Projects\20329 - TVA_CCP_EPA\Analyses\Geocomp\Pseudo-Static Analyses\Allen\Preliminary Analysis\Section B\Runs on 10052012\

Analysis performed by: MGD

Analysis checked by: MK

Figure 4: Critical Failure Surface for Post-Shaking Residual Shear Strength at ALF East Ash Disposal Area
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Table 1: Factor of safety as a function of average horizontal acceleration coefficient

Tennessee Valley Authority
EPA Seismic Assessment

Project No. 20329

Oversight of Supplemental Site Exploration Program
Allen Fossil Plant - Memphis, TN

ALF - Section B

Strata Static Pseudo-Static Post Quake - Idriss & Boulanger Post Quake -Kramer
Unit Undrained  Friction Unit Undrained Friction Unit Undrained  Friction Unit Friction
Weight Shear Angle Weight Shear Angle Weight Shear Angle Weight Undrained Shear ~ Angle
Y Cohesion Strength ¢ Y Cohesion Strength [ ¥ Cohesion  Strength ] Y Cohesion Strength ]
[pcf] [psf] [psf] [degrees] | [pcf] [psf] [psfl [degrees] [pcf] [psf] [psf] [degrees] | [pcf] [psfl [psf] [degrees]
Fill - Sandy Silt 125 0 - 30 125 0 - 30 125 0 - 30 125 0 -— 30
Ity Clay 125 - 2000 - 125 - 2000 - 125 - 2000 - 125 - 2000 -
[Fill-SitySand | 125 0 30 125 0 25 125 0 245 125 0 245
[Fill-Silty/Sandy Clay | 125 2000 125 1600 125 1600 125 1600
Hyrdaulic Ash 105 0 - 30 105 - - 25 105 - c/p'=0.06 - 105 - c/p'=0.06 -
Sandy Silt 125 0 - 25 115 0 - 20.5 115 0 225 - 115 0 225 -
Lean Clay 115 - 1200 - 115 - 1000 — 115 - 1000 — 115 — 1000 —
Fat Clay 115 - 1200 - 115 - 1000 - 115 - 1000 - 115 - 1000 -
Lean Clay (2) 115 - 1200 - 115 - 1000 - 115 - 1000 - 115 - 1000 -
Silty Sand 125 0 - 35 125 0 -— 35 125 0 — 35 125 0 - 35
Silty Sand (2! 125 0 - 30 125 0 - 24.5 125 0 620 — 125 0 609 -
Silty Sand (3 125 693
Silty Sand (4 125 581
Silty Sand (5 125 672
Silty Sand (6 125 - 1052+6.5 psf/ft -
Silty Sand (7 125 - 444 -
Silty Sand (8 125 - 658 -
Silty Sand (9 125 - 489 -
Silty Sand (10) 125 - 810+6.5 psf/ft -
Global Stability Analysis Results
Horizontal Acceleration, K [g] 0.0 0.1 0.181 0.2 0.3 0.389 0.4 0.5 0.6
Static Factor Of Safety 3.02 - - - - - - - -
Pseudo-Static Factor Of Safety 2.50 1.38 1.01 0.95 0.71 0.58 0.58 0.49 0.41
PQ - Idriss & Boulanger Factor Of Safety 1.16 - - - - - - - -
Pseudo Static FOS versus Horizontal Acceleration
3.50
3.00
2.50 ; —
_ —4—Static
5
3 == Pseudo-Static
=
_rgu 2.00 PQ - Idriss & Boulanger =~ |
2
Z
&
5 1.50
2
o
£
1.00
0.50
0.00
0.0 0.1 0.2 03 0.4 0.5 0.6 0.7
Pseudo Static Horizontal Acceleration [g]
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Table 1: Factor of safety as a function of average horizontal acceleration coefficient


Table 2: Factor of safety against liquefaction and residual shear strengths (Borehole 2A)

Boring ALF-B-2A
Depth (ft) SPT Liquefaction
Elevation Plastic/ | Fine Content Blow Post Shaking
From | To () Soil Type T (%) Counts |(N1)eo |(N 1) 60, CRR CSR K; |CRR xK ;| FOS St.rength
(N) (idriss) (psf)
0 1 238.3 |Fill - Sandy Silt N/P 58.3 18 36.0 48.2 NL 0.341 1.00 NL NL 74
1 2 237.3  |Fill - Sandy Silt N/P 58.3 18 36.0 48.2 NL 1.00 NL NL 148
2 3 236.3  |Fill - Sandy Silt N/P 83.3 11 22.0 314 NL 1.00 NL NL 119
3 4 235.3  |Fill - Sandy Silt N/P 83.3 11 22.0 314 NL 0.286 1.00 NL NL 159
4 5 234.3 |Fill - Sandy Silt N/P 75.0 3 5.4 11.5 0.127 0.261 1.00 0.127 0.485 60
5 6 233.3 |Fill - Sandy Silt N/P 75.0 3 4.9 10.9 0.121 0.235 1.00 0.121 0.516 70
6 7 232.3 |Fill - Silty Clay P 6 9.2 NL NL 0.210 1.00 NL NL NL
7 8 231.3 |Fill - Silty Clay P 6 8.6 NL NL 1.00 NL NL NL
8 9 230.3 |Fill - Silty Sand N/P 83.3 13 17.6 26.1 NL 1.00 NL NL 240
9 10 229.3 |Fill - Silty Sand N/P 83.3 13 16.7 25.0 NL 0.183 1.00 NL NL 250
10 11 228.3 |Fill - Silty Clay P 13 15.9 NL NL 1.00 NL NL NL
11 12 227.3 |Fill - Silty Clay P 13 15.2 NL NL 1.00 NL NL NL
12 13 226.3 |Fill - Silty Clay P 2 2.2 NL NL 1.00 NL NL NL
13 14 225.3 |Fill - Silty Clay P 2 2.2 NL NL 0.171 1.00 NL NL NL
14 15 224.3 |Fill - Silty Clay P 7 7.3 NL NL 1.00 NL NL NL
15 16 223.3 |Fill - Silty Clay P 7 7.1 NL NL 1.00 NL NL NL
16 17 222.3 |Fill - Silty Clay P 6 5.9 NL NL 0.168 0.99 NL NL NL
17 18 221.3 |Fill - Silty Clay P 6 5.7 NL NL 0.97 NL NL NL
18 19 220.3 |Fill - Clayey Silt P 2 1.9 NL NL 0.96 NL NL NL
19 20 219.3 |Fill - Clayey Silt P 2 1.8 NL NL 0.166 0.94 NL NL NL
20 21 218.3  |Fill - Silty Clay P 4 3.5 NL NL 0.93 NL NL NL
21 22 217.3  |Fill - Silty Clay P 4 3.4 NL NL 0.164 0.91 NL NL NL
22 23 216.3 |Fill - Silty Clay P 5 4.2 NL NL 0.90 NL NL NL
23 24 215.3  |Fill - Silty Clay P 5 4.1 NL NL 0.89 NL NL NL
24 25 214.3 |Fill - Silty Sand N/P 83.3 3 2.4 7.9 0.095 0.163 0.88 0.084 0.514 237
25 26 213.3 |Fill - Silty Sand N/P 83.3 3 2.4 7.9 0.095 0.163 0.87 0.082 0.505 245
26 27 212.3 |Fill - Silty Sand N/P 83.0 3 2.3 7.8 0.094 0.163 0.86 0.081 0.499 253
27 28 211.3 |[Fill - Silty Sand N/P 83.0 3 2.3 7.8 0.094 0.163 0.86 0.081 0.496 257
28 29 210.3 |[Fill - Silty Sand N/P 83.0 1 0.8 5.9 0.079 0.161 0.85 0.067 0.417 227
29 30 209.3 |Lean Clay P 1 0.8 NL NL 0.160 0.84 NL NL NL
30 31 208.3 |Lean Clay P 0 0.0 NL NL 0.159 0.84 NL NL NL
31 32 207.3 |Lean Clay P 0 0.0 NL NL 0.161 0.83 NL NL NL
32 33 206.3 |Fat Clay P NL NL 0.159 0.82 NL NL NL
33 34 205.3 |Fat Clay P NL NL 0.81 NL NL NL
34 35 204.3 |Fat Clay P 2 14 NL NL 0.81 NL NL NL
35 36 203.3 |Fat Clay P 2 14 NL NL 0.157 0.80 NL NL NL
36 37 202.3 |FatClay P 3 2.0 NL NL 0.79 NL NL NL
37 38 201.3 |[FatClay P 3 2.0 NL NL 0.79 NL NL NL
38 39 200.3 |[Fat Clay P NL NL 0.78 NL NL NL
39 40 199.3 |Fat Clay P NL NL 0.157 0.78 NL NL NL
40 41 198.3 |Fat Clay P NL NL 0.77 NL NL NL
41 42 197.3 |Fat Clay P NL NL 0.77 NL NL NL
42 43 196.3 |Fat Clay P 1 0.6 NL NL 0.163 0.76 NL NL NL
43 44 195.3 |Fat Clay P 1 0.6 NL NL 0.76 NL NL NL
44 45 194.3 |Fat Clay P 4 2.5 NL NL 0.76 NL NL NL
45 46 193.3 |Sandy Silt N/P 8.3 4 2.5 2.9 0.058 0.169 0.75 0.043 0.257 272
46 47 192.3 |Lean Clay P 10 6.2 NL NL 0.171 0.75 NL NL NL
47 438 191.3 |Lean Clay P 10 6.1 NL NL 0.74 NL NL NL
48 49 190.3 |Lean Clay P 7 4.2 NL NL 0.162 0.74 NL NL NL
49 50 189.3 |Lean Clay P 7 4.2 NL NL 0.74 NL NL NL
50 51 188.3 |Silty Sand N/P 83 9 5.4 5.8 0.078 0.157 0.73 0.058 0.366 395
51 52 187.3 |Silty Sand N/P 83 9 5.4 5.8 0.078 0.161 0.73 0.057 0.356 398
52 53 186.3 |Silty Sand N/P 333 6 3.6 9.1 0.105 0.164 0.73 0.077 0.468 409
53 54 185.3 |Silty Sand N/P 333 6 3.5 9.1 0.105 0.166 0.73 0.077 0.461 412
h 54 55 184.3 |Lean Clay P 4 2.3 NL NL 0.168 0.72 NL NL NL
55 56 183.3 |Lean Clay P 4 2.3 NL NL 0.72 NL NL NL
z 56 57 182.3 |Lean Clay P 6 3.4 NL NL 0.72 NL NL NL
57 58 181.3 |Lean Clay P 6 3.4 NL NL 0.71 NL NL NL
m 58 59 180.3 |Lean Clay P 2 1.1 NL NL 0.159 0.71 NL NL NL
59 60 179.3 |Lean Clay P 2 1.1 NL NL 0.71 NL NL NL
E 60 61 178.3 |Lean Clay P NL NL 0.70 NL NL NL
61 62 177.3 |Lean Clay P NL NL 0.69 NL NL NL
: 62 63 176.3 |Silty Sand N/P 41.7 9 4.8 10.8 0.120 0.152 0.69 0.082 0.540 561
63 64 175.3 |Silty Sand N/P 41.7 9 4.8 10.7 0.120 0.154 0.68 0.082 0.532 565
u’ 64 65 174.3 |Silty Sand N/P 8.3 17 9.0 9.5 0.109 0.155 0.68 0.074 0.477 678
65 66 173.3 |Silty Sand N/P 8.3 17 9.0 9.5 0.108 0.157 0.68 0.074 0.470 682
o 66 67 172.3 |Silty Sand N/P 8.3 13 6.8 7.3 0.090 0.159 0.68 0.061 0.384 582
67 68 171.3 |Silty Sand N/P 8.3 13 6.8 7.3 0.090 0.161 0.68 0.061 0.377 585
a 68 69 170.3 |Silty Sand N/P 8.3 17 8.8 9.3 0.107 0.161 0.68 0.073 0.450 693
69 70 169.3 |Silty Sand N/P 8.3 17 8.8 9.3 0.107 0.162 0.67 0.072 0.447 697
70 71 168.3 |Silty Sand N/P 333 15 7.7 14.1 0.151 0.162 0.67 0.101 0.627 752
m 71 72 167.3 |Silty Sand N/P 333 15 7.7 14.0 0.150 0.161 0.67 0.101 0.625 756
72 73 166.3 |Silty Sand N/P 8.3 14 7.2 7.6 0.093 0.161 0.67 0.062 0.385 628
> 73 74 165.3 |Silty Sand N/P 8.3 14 7.1 7.6 0.093 0.161 0.67 0.062 0.384 632
H 74 75 164.3 |Silty Sand N/P 8.3 12 6.1 6.6 0.084 0.162 0.67 0.056 0.345 583
75 76 163.3 |Silty Sand N/P 8.3 12 6.1 6.5 0.084 0.163 0.66 0.056 0.342 586
: 76 77 162.3 |Silty Sand N/P 8.3 11 5.5 6.0 0.080 0.164 0.66 0.053 0.322 563
77 78 161.3 |Silty Sand N/P 8.3 11 5.5 6.0 0.079 0.165 0.66 0.053 0.319 567
u 78 79 160.3 |Silty Sand N/P 8.3 13 6.5 7.0 0.087 0.166 0.66 0.058 0.348 622
79 80 159.3 |Silty Sand N/P 8.3 13 6.5 6.9 0.087 0.165 0.66 0.057 0.347 626
m 80 81 158.3 |Silty Sand N/P 8.3 10 5.0 5.4 0.075 0.165 0.66 0.049 0.299 550
81 82 157.3 |Silty Sand N/P 8.3 10 4.9 5.4 0.075 0.163 0.66 0.049 0.302 553
q 82 83 156.3 |Silty Sand N/P 16.7 14 6.9 10.2 0.115 0.160 0.65 0.075 0.471 663
83 84 155.3 |Silty Sand N/P 16.7 14 6.9 10.2 0.115 0.158 0.65 0.075 0.475 666
¢ 84 85 154.3 |Silty Sand N/P 25.0 12 5.9 10.8 0.121 0.156 0.65 0.079 0.505 671
85 86 153.3 |Silty Sand N/P 25.0 12 5.9 10.8 0.120 0.153 0.65 0.078 0.510 675
n 86 87 152.3 |Silty Sand N/P 8.3 14 6.8 7.3 0.090 0.151 0.65 0.058 0.386 677
87 88 151.3 |Silty Sand N/P 8.3 14 6.8 7.2 0.090 0.149 0.65 0.058 0.390 680
m 88 89 150.3 |Silty Sand N/P 25.0 15 7.2 12.4 0.135 0.149 0.65 0.087 0.584 770
89 90 149.3 |Silty Sand N/P 25.0 15 7.2 12.3 0.134 0.150 0.64 0.087 0.576 774
90 91 148.3 |Silty Sand N/P 16.7 14 6.7 10.0 0.114 0.150 0.64 0.073 0.486 690
m 91 92 147.3 |Silty Sand N/P 16.7 14 6.7 10.0 0.113 0.150 0.64 0.073 0.484 694
: 92 93 146.3 |Silty Sand N/P 8.3 15 7.1 7.6 0.093 0.151 0.64 0.059 0.394 725
93 94 145.3 |Silty Sand N/P 8.3 15 7.1 7.6 0.092 0.151 0.64 0.059 0.393 729
94 95 144.3 |Silty Sand N/P 16.7 16 7.6 10.9 0.122 0.151 0.64 0.078 0.515 761
95 96 143.3 |Silty Sand N/P 16.7 16 7.5 10.9 0.121 0.151 0.64 0.077 0.513 764
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Table 2: Factor of safety against liquefaction and residual shear strengths (Borehole 2A) 
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Table 3: Factor of safety against liquefaction and residual shear strengths (Borehole 2B)

Boring ALF-B-2B
Depth (ft) SPT Liquefaction
Plastic/ | . Blow Post Shaking
., ; Fine Content
From | To | Elevation Soil Type Non- (%) Counts | (N1)e | (N1)60cs CRR CSR K, CRR xK,| FOS Strength
Plastic (N) (Idriss) (psf)

0 1 217.5 |Fill - Silty Sand N/P 33 8 16 23.8 0.270 0.555 1.00 0.270 0.487 20
1 2 216.5 Fill - Silty Sand N/P 33 8 16 23.8 0.270 0.527 1.00 0.270 0.512 41
2 3 215.5 Fill - Sandy Clay P 8 16 NL NL 0.500 1.00 NL NL NL
3 4 214.5 Fill - Sandy Clay P 8 16 NL NL 0.472 1.00 NL NL NL
4 5 213.5 Fill - Sandy Clay P 2 4 NL NL 0.444 1.00 NL NL NL
5 6 2125 Fill - Sandy Clay P 2 3 NL NL 1.00 NL NL NL
6 7 2115 Fill - Sandy Clay P 3 5 NL NL 1.00 NL NL NL
7 8 210.5 Fill - Sandy Clay P 3 4 NL NL 0.342 1.00 NL NL NL
8 9 209.5 Fill - Sandy Clay P 1 1 NL NL 0.353 1.00 NL NL NL
9 10 208.5 Fill - Sandy Clay P 1 1 NL NL 1.00 NL NL NL
10 11 207.5 |[Lean Clay P 2 2 NL NL 0.304 1.00 NL NL NL
11 12 206.5 [Lean Clay P 2 2 NL NL 0.247 1.00 NL NL NL
12 13 205.5 |[Lean Clay P 1 1 NL NL 1.00 NL NL NL
13 14 204.5 [Lean Clay P 1 1 NL NL 0.248 1.00 NL NL NL
14 15 203.5 Lean Clay P 3 3 NL NL 1.00 NL NL NL
15 16 202.5 Fat Clay P 3 3 NL NL 0.236 1.00 NL NL NL
16 17 201.5 Fat Clay P 2 2 NL NL 1.00 NL NL NL
17 18 200.5 Fat Clay P 2 2 NL NL 0.99 NL NL NL
18 19 199.5 Fat Clay P NL NL 0.219 0.98 NL NL NL
19 20 198.5 Fat Clay P NL NL 0.96 NL NL NL
20 21 197.5 Fat Clay P 1 1 NL NL 0.95 NL NL NL
21 22 196.5 Fat Clay P 1 1 NL NL 0.220 0.94 NL NL NL
22 23 195.5 Fat Clay P 2 2 NL NL 0.93 NL NL NL
23 24 194.5 Fat Clay P 2 2 NL NL 0.91 NL NL NL
24 25 193.5 |FatClay P 1 1 NL NL 0.224 0.90 NL NL NL
25 26 192.5 |FatClay P 1 1 NL NL 0.89 NL NL NL
26 27 191.5 |FatClay P 6 5 NL NL 0.88 NL NL NL
27 28 190.5 |Sandy Silt N/P 67 6 5 10.8 0.120 0.214 0.87 0.105 0.489 292
28 29 189.5 |Sandy Silt N/P 67 2 2 6.9 0.087 0.213 0.87 0.075 0.353 233
29 30 188.5 |Sandy Silt N/P 67 2 2 6.9 0.086 0.211 0.86 0.074 0.351 240
30 31 187.5 |Sandy Silt N/P 67 2 2 6.8 0.086 0.209 0.85 0.073 0.349 248
31 32 186.5 |Sandy Silt N/P 67 2 1 6.8 0.086 0.208 0.84 0.072 0.348 255
32 33 185.5 |Sandy Silt N/P 67 5 4 9.4 0.108 0.206 0.83 0.090 0.436

33 34 184.5 |Sandy Silt N/P 50 5 4 9.3 0.107 0.204 0.82 0.089 0.434

34 35 183.5 |Sandy Silt N/P 50 3 2 7.6 0.092 0.202 0.82 0.075 0.373 271
35 36 182.5 |Sandy Silt N/P 50 3 2 7.5 0.092 0.200 0.81 0.075 0.373 278
36 37 181.5 |Sandy Silt N/P 16.67 5 3 6.6 0.084 0.198 0.80 0.068 0.343 243
37 38 180.5 |Sandy Silt N/P 16.67 5 3 6.6 0.084 0.196 0.80 0.067 0.342 249
38 39 179.5 |Sandy Silt N/P 16.67 2 1 4.4 0.067 0.194 0.79 0.053 0.275 202
39 40 178.5 Lean Clay P 2 1 NL NL 0.192 0.78 NL NL NL
40 41 177.5 Lean Clay P 0 0 NL NL 0.184 0.78 NL NL NL
41 42 176.5 Lean Clay P 0 0 NL NL 0.177 0.77 NL NL NL
42 43 175.5 Lean Clay P NL NL 0.182 0.77 NL NL NL
43 44 174.5 |Silty Sand N/P 42 0.049 0.187 0.77 0.038 0.201

44 45 173.5 |Silty Sand N/P 42 14 9 15.7 0.167 0.187 0.76 0.128 0.682 535
45 46 172.5 |Silty Sand N/P 42 14 9 15.6 0.167 0.192 0.76 0.127 0.659 540
46 47 171.5 |Silty Sand N/P 42 10 6 12.6 0.136 0.198 0.76 0.103 0.523 454
47 48 170.5 |Silty Sand N/P 42 10 6 12.5 0.136 0.197 0.76 0.103 0.521 458
48 49 169.5 |Silty Sand N/P 42 15 9 16.2 0.172 0.197 0.75 0.130 0.660 577
49 50 168.5 |Silty Sand N/P 42 15 9 16.1 0.172 0.197 0.75 0.129 0.655 582
50 51 167.5 |Silty Sand N/P 42 10 6 12.4 0.135 0.196 0.75 0.101 0.514 471
51 52 166.5 |Silty Sand N/P 42 10 6 12.3 0.134 0.196 0.74 0.100 0.511 475
52 53 165.5 |Silty Sand N/P 42 15 9 16.0 0.170 0.195 0.74 0.126 0.645 596
53 54 164.5 |Silty Sand N/P 8 15 9 9.5 0.109 0.195 0.74 0.080 0.412 522
54 55 163.5 |Silty Sand N/P 8 8 5 53 0.074 0.195 0.74 0.055 0.280 370
55 56 162.5 |Silty Sand N/P 0 8 5 4.8 0.071 0.194 0.74 0.052 0.267 338
56 57 161.5 |Silty Sand N/P 0 7 4 4.2 0.066 0.194 0.73 0.048 0.249 320
57 58 160.5 |Silty Sand N/P 0 4 4.1 0.066 0.194 0.73 0.048 0.248 323
58 59 159.5 |Silty Sand N/P 8 11 6 6.9 0.087 0.189 0.73 0.064 0.337 448
59 60 158.5 |Silty Sand N/P 8 11 6 6.9 0.087 0.183 0.73 0.063 0.345 451
60 61 157.5 |Silty Sand N/P 0 14 8 8.2 0.097 0.178 0.72 0.070 0.396 484
61 62 156.5 |Silty Sand N/P 0 14 8 8.1 0.097 0.173 0.72 0.070 0.405 488
62 63 155.5 |Silty Sand N/P 0 10 6 5.8 0.078 0.167 0.72 0.056 0.335 400
63 64 154.5 |Silty Sand N/P 0 10 6 5.7 0.078 0.162 0.72 0.056 0.344 403
64 65 153.5 |Silty Sand N/P 17 13 7 10.8 0.120 0.162 0.71 0.086 0.530 515
65 66 152.5 |Silty Sand N/P 17 13 7 10.8 0.120 0.163 0.71 0.085 0.526 519
66 67 151.5 |Silty Sand N/P 17 14 8 11.3 0.125 0.163 0.71 0.089 0.546 546
67 68 150.5 |Silty Sand N/P 17 14 8 11.3 0.125 0.163 0.71 0.088 0.543 550
68 69 149.5 |Silty Sand N/P 8 20 11 11.7 0.129 0.163 0.71 0.091 0.560 706
69 70 148.5 |Silty Sand N/P 8 20 11 11.7 0.128 0.163 0.70 0.090 0.556 710
70 71 147.5 |Silty Sand N/P 17 14 8 11.2 0.124 0.163 0.70 0.087 0.533 561
71 72 146.5 |Silty Sand N/P 17 14 8 11.1 0.123 0.163 0.70 0.086 0.530 564
72 73 145.5 |Silty Sand N/P 8 18 10 10.4 0.117 0.163 0.70 0.082 0.502 669
73 74 144.5 |Silty Sand N/P 8 18 10 10.4 0.116 0.163 0.70 0.081 0.499 673
74 75 143.5 |Silty Sand N/P 8 13 7 7.6 0.092 0.163 0.70 0.064 0.394 550
75 76 142.5 |Silty Sand N/P 8 13 7 7.5 0.092 0.163 0.69 0.064 0.392 554
76 77 141.5 |Silty Sand N/P 8 21 11 11.9 0.130 0.163 0.69 0.090 0.553 766
77 78 140.5 |Silty Sand N/P 8 21 11 11.8 0.130 0.163 0.69 0.089 0.550 770
78 79 139.5 Silty Sand N/P 17 20 11 14.3 0.153 0.162 0.69 0.105 0.647 747
79 80 138.5 Silty Sand N/P 17 20 11 14.2 0.152 0.162 0.69 0.105 0.644 751
80 81 137.5 |Silty Sand N/P 8 14 7 7.9 0.095 0.162 0.68 0.065 0.402 596
81 82 136.5 |Silty Sand N/P 8 14 7 7.9 0.095 0.162 0.68 0.065 0.400 600
82 83 135.5 |Silty Sand N/P 0 13 7 6.9 0.086 0.162 0.68 0.059 0.363 530
83 84 134.5 |Silty Sand N/P 0 13 7 6.8 0.086 0.162 0.68 0.059 0.362 533
84 85 133.5 |Silty Sand N/P 0 9 5 4.7 0.070 0.162 0.68 0.047 0.292 439
85 86 132.5 |Silty Sand N/P 0 9 5 4.7 0.070 0.162 0.68 0.047 0.292 442
86 87 131.5 |Silty Sand N/P 0 11 6 5.7 0.077 0.162 0.67 0.052 0.322 493
87 88 130.5 |Silty Sand N/P 0 11 6 5.7 0.077 0.162 0.67 0.052 0.321 496
88 89 129.5 |Silty Sand N/P 33 26 13 20.7 0.224 0.161 0.67 0.151 0.935 1094
89 90 128.5 |Silty Sand N/P 33 26 13 20.6 0.224 0.161 0.67 0.150 0.929 1099
90 91 127.5 |Silty Sand N/P 8 18 9 9.7 0.110 0.161 0.67 0.074 0.458 739
91 92 126.5 |Silty Sand N/P 8 18 9 9.7 0.110 0.161 0.67 0.073 0.455 743
92 93 125.5 |Silty Sand N/P 0 20 10 10.1 0.114 0.161 0.66 0.076 0.473 748
93 94 124.5 |Silty Sand N/P 0 20 10 10.1 0.114 0.160 0.66 0.076 0.471 751
94 95 123.5 |Silty Sand N/P 0 20 10 10.1 0.114 0.160 0.66 0.075 0.470 755
95 96 122.5 |Silty Sand N/P 0 20 10 10.0 0.113 0.160 0.66 0.075 0.467 758
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Appendix 1

Approach to Evaluation for Earthquake Loading
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TVA - Allen Fossil Plant
October 10, 2012

Table A-1: Approach to Assessing Performance Under Earthquake Loading

Technical Approach:

- S —-

e
—
h .
]
¥ Done
computed k,
m Phase 3 o
' o
Allowable displacement-based kb, -
— D
s e >
No - -
Designremadial
‘ , MEasUres
n Technical Approach:
m | M), os vahmtion bassd on Equivalent finasr site
> — insitu field test results response analysis
H Effective stress evahuation based Determine cychic shear stresses
: on Field piez ometer mezsurements accounting for compliance of shope
U ‘ Cyclic resictanos Cyclic stresx ratio
m ratic evahstion calculation
Liguefaction potentis
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Post-sarthguaihs
m stability analysis
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Table A-2: Procedure to Determine Shear Strength of Soil

TVA - Allen Fossil Plant

October 10, 2012

Soil Material Type

Static Strength

Pseudo Static

Residual Strength

Strength

Unsaturated non- c’=0; ¢’'={[15.4(N1)e0]® + 20} 100% of Static 100% of Static
plastic soils Strength Strength
Saturated non- c’=0; ¢’'={[15.4(N1)e0]® + 20} 80% of Static Idriss and
plastic soils Strength Boulanger (2007)
Unsaturated plastic Undrained Shear Strength from tests | 100% of Static 100% of Static
soils Strength Strength
Saturated plastic Undrained Shear Strength from tests | 80% of Static 80% of Static
soils Strength Strength
Fly ash (sluiced) c’=0; ¢’=30° c’=0; ¢’= 25° s./0’ v = 0.06

0.5

Py
(N1)6o = Neo * (F)

correction to not exceed 2.0
v

S, from interpretation of lab and field tests
e DSS - Direct Simple Shear

0.22p. - p. is preconsolidation test measured in one-dimensional consolidation test
Triaxial Compression*0.64 — consolidated undrained triaxial strength converted to DSS

e (g.-0,)/15 - cone penetration resistance converted to undrained shear strength

e s, psf =0.085*V,"® V. in ft/sec — shear wave velocity converted to undrained shear
strength,

e s, psf=125 *Ng — uncorrected blow count converted to undrained shear strength

pg- 11
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APPENDIX B
Document 19

Dam Inspection Check List Form

Allen Fossil Plant
TVA Coal Combustion Residue Impoundment
Memphis, Tennessee Dam Assessment Report



US Environmental

Coal Combustion Dam Assessment Checklist Form Protection Agency
Site Name: Allen Fossil Plant Date: 19 September 2011
East Ash Pond/Dredge
Unit Name: | Cell & East Ash Stllllng 0perator's Name: TVA
Pond
Unit L.D.: NID: TN15801 Hazard Potential Classification: | High [_] significant X[t Low [_]
Assessor's Name: | Stanley W. Notestine, PE; Frederic C. Tucker, PE

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

Yes No

1. Frequency of Company's Dam Inspections? Annually? 18. Sloughing or bulging on slopes?
h 2. Pool elevation (operator records)? 230'/226%3 19. Major erosion or slope deterioration?
z 3. Decant inlet elevation (operator records)? 225.5 20. Decant Pipes: (Emergency Outfall Structure)
m 4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet?

5. Lowest dam crest elevation (operator records)? 237 TBV Is water exiting outlet, but not entering inlet?
E 6. If instrumentation is present, are readings recorded X ls water exiting outlet flowing clear?

(operator records)?
: 7. Is the embankment currently under construction? X 2.1' Seepage (spepn‘y location, if seepage calrrles

fines, and approximate seepage rate below):
8. Foundation preparation (remove vegetation, stumps, UKNS .
4 I From underdrain?
topsoil in area where embankment fill will be placed)?
- > .

o 9. Trees growing on embankment? (if so, indicate X At isolated points on embankment slopes? X

largest diameter below)
n 10. Cracks or scarps on crest? X At natural hillside in the embankment area? N/A

11. Is there significant settiement along the crest? X6 Over widespread areas? X10
m 12. Are decant trashracks clear and in place? X7 From downstream foundation area? X
> j3. Depressions or sinkholes in tailings surface or whirlpool X8 "Boils" beneath stream or ponded water? X

in the pool area?
H 14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
: 15. Are spillway or ditch linings deteriorated? X ﬁﬁ{s%gace movements in valley bottom or on N/A
u 16. Are outlets of decant or underdrains blocked? X® 23. Water against downstream toe? Xn
“ 17. Cracks or scarps on slopes? X .24' Were Photos taken during the dam X

inspection?

4 Major adverse changes in these items could cause instability and should be reported for further evaluation. Adverse conditions noted in these items should

normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.
¢ N/A = Not Applicable UKN = Unknown TBP =To Be Provided TBV = To Be Verified
n Note # Comments
m 1 | Hazard potential classification was determined by TVA. The indicated “significant” hazard potential classification

also is Dewberry’s interpretation, based on EPA criteria shown on page 3.

m » | TVA engineers conduct annual inspections. The inspections are documented in written reports, which include
: measures, as needed, for maintenance and repair. Plant personnel make observations throughout the year.
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US Environmental

Coal Combustion Dam Assessment Checklist Form Protection Agency

These are the normal operating water levels in the East Ash Pond (EAP) & East Ash Stilling Pond (EASP) cells,
respectively. The water level in the EASP historically was maintained at about the same elevation as in the EAP but
is now maintained 4’ lower than that in the EAP to provide greater stability of the east side perimeter dike.

Piezometers are monitored monthly.

Construction records are not available. However, test borings made in 2009 did not encounter organic matter, such
as stumps, decayed vegetation, and other such deleterious material or evidence that would suggest that the
foundation was not prepared.

A large puddle of water from recent rainfall was noted on the crest of the south perimeter dike, near the Dredge
Cell, where there appeared to be a slight depression, possibly due to heavy equipment traffic, and poor drainage
between railroad tracks on the south side of the crest and a windrow along the upstream (inside) edge of the crest.

Skimmers are in place at the inlets.

TVA reported that an active 30” diameter sanitary sewer line passing north-south under the Dredge Cell part of the
East Ash Pond developed a hole that allowed ash material into the pipe; a new plastic pipe was installed at a higher
elevation across most of the Dredge Pond to bypass the defective sewer line, which was abandoned in place.

Outlets are not blocked, but emergency outlets are partly submerged. There are no underdrains.

No areas of seepage were observed during the site visit. However, along a portion of the outside toe of the east
perimeter dike seepage has been observed in the past, when the water level in the Stilling Pond was maintained at
a 4’ higher elevation. The ends of the seepage area had been marked with signs, but only the north marker was
seen. The other one was not observed but may have been obscured by tall weedy vegetation that was present
along the dike toe.

No water was observed against the downstream (outside) toe at the time of the site visit. However, it is understood
that during the wet season (generally winter and early spring) water does rise onto the outside toe along portions of
the east perimeter dike.




US Environmental
Coal Combustion Dam Assessment Checklist Form Protection Agency

Coal Combustion Waste (CCW)
Impoundment Assessment

Impoundment NPDES Permit TN0005355 ASSESSOR Stanley W. Notestine, PE; Frederic C. Tucker, PE
Effective Date 01/01/2008
Impoundment Name East Ash Pond (EAP)/Dredge Cell & East Ash Stilling Pond (EASP)

Impoundment Company TVA
EPA Region 4

State Agency Tennessee Department of Environment and Conservation
Division of Water Pollution Control.
(Field Office) Address 401 Church street, 6™ Floor, L & C Annex
Nashville, TN 37243-1534
Name of Impoundment East Ash Pond/Dredge Cell & East Ash Stilling Pond

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New |:| Update |E

Yes No
Is impoundment currently under construction? |:| |E
Is water or ccr currently being pumped into the & |:|

impoundment?
The impoundment currently serves as a transfer facility. The impoundment
receives both fly ash and boiler slag, which are stored temporarily. The fly ash
IMPOUNDMENT FUNCTION: is dredged, dewatered, loaded onto haul trucks and transported to a
structural fill project. Approximately 90 % of the bottom ash/boiler slag is
reclaimed and sold for beneficial reuse.

Nearest Downstream Town Name: Memphis, Tennessee

Distance from the impoundment: 0 miles (within city limits)

Location:
Latitude 35 Degrees 04 Minutes 19.1 Seconds N
Longitude 90 Degrees 08 Minutes 11.4 Seconds w
State Tennessee County Shelby
Yes No
Does a state agency regulate this impoundment? |E |:|
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If So Which State Agency? Tennessee Department of Environment and
Conservation. For water quality only.




US Environmental
Coal Combustion Dam Assessment Checklist Form Protection Agency

HAZARD POTENTIAL (Inthe event the impoundment should fail, the following would occur):

D LESSTHAN LOW HAZARD POTENTIAL: Failure or
misoperation of the dam results in no probable loss of human life or
economic or environmental losses.

D LOW HAZARD POTENTIAL: Dams assigned the low hazard
potential classification are those where failure or misoperation results in
no probable loss of human life and low economic and/or environmental
losses. Losses are principally limited to the owner’ s property.

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

D HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will
probably cause loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Dike failure would discharge coal combustion residue into Lake McKellar with potentially significant
environmental consequences and some potential impact on nearby lower-lying shore areas that are within the
Memphis City Limits.
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Coal Combustion Dam Assessment Checklist Form

US Environmental
Protection Agency

CONFIGURATION:

D Cross-Valley D Side-Hill

I:I Incised (form completion optional)
Embankment Height (ft) 20 (max)
Pond Area (ac) 70 EAP +10 EASP =80

Current Freeboard (ft) 7 EAP /11 EASP

D Diked

IE Combination Incised/Diked
Embankment Material Earth
Liner No

Liner Permeability N/A
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Coal Combustion Dam Assessment Checklist Form

US Environmental
Protection Agency

TYPE OF OUTLET (Mark all that apply)

[]

O OO

Open Channel Spillway

Trapezoidal

Triangular

Rectangular

Irregular

depth (ft)

average bottom width (ft)

top width (ft)

Outlet

Four decant structures each consisting of 48” RCP risers with bottom
discharge through 36” I.D. RCP outlet conduits lined with PVC. Two
primary conduits pass through the north dike of the Stilling Pond to
discharge into Lake McKellar, which is connected to the Mississippi River;
the outlet ends of these conduits are fitted with sluice gates to prevent
backflow when the Mississippi River floods into Lake McKellar. Two
secondary (emergency) outlet conduits pass through the east dike of the
Stilling Pond to discharge into a channel that flows south to Horn Lake
and are used when the primary conduits cannot be used when the water
level is too high in Lake McKellar. Flow into the Stilling Pond from the East
Ash Pond/Dredge Cell is through a rectangular concrete spillway structure
with an overall width of approximately 25’ and fitted with stop-log gates
across two bays. Water is allowed to flow only through the right (south)
12’ wide (TBV) bay for purposes of pH adjustment.

Material

L]
L]
X

corrugated metal
welded steel

Concrete (RCP) lined with PVC
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US Environmental
Coal Combustion Dam Assessment Checklist Form Protection Agency

] plastic (hdpe, pvc, etc.)
] other (specify):

Yes No
Is water flowing through the X []
outlet?
Through primary
conduits only (and
through rectangular

concrete spillway in
divider dike)

D No Outlet

n Other Type of Outlet
(specify):

The Impoundment was Designed
By UNK (TVA acquired the plant in 1985)

Yes No

Has there ever been a failure at this site? [ ] 2

If So When?

If So Please Describe: There has been no failure. There was some damage done to the inside
slope of the north perimeter dike from dredging operations, but the damage was reported to be
immediately repaired.



US Environmental

Coal Combustion Dam Assessment Checklist Form Protection Agency
Yes No
Has there ever been significant seepages O 4
at this site?
If So When?

If So Please Describe: There have been no reported significant seepages. The area of seepage
observed in the past along the outside toe of the east perimeter dike was reported to be an area of
water saturation of the embankment soil with little or no observable flow.
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US Environmental
Coal Combustion Dam Assessment Checklist Form Protection Agency

Yes No
Has there ever been any measures undertaken to
monitor/lower Phreatic water table levels based
on past seepages or breaches X []
at this site?

If so, which method (e.g., piezometers, gW Normal operating pool level was

pumping,...)? permanently lowered 4’ in the Stilling
Pond.

If So Please Describe: The normal operating pool level was permanently lowered to enhance slope
stability to acceptable factor of safety.
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US Environmental
Coal Combustion Dam Assessment Checklist Form Protection Agency

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If thereisno information just note that.

No.

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

No.

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

There was no indication of prior releases, failures, or patchwork on the dikes.

10
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