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Klngston Fossil Plant (KIF) — u date on
Swan Pond Road dike lmprovements |

= KIF Peninsula Site — update on permit
application

= Bull Run Fossil Plant (BRF) — dry ash stack
permit status

= BRF — Gypsum Stack: alternative bottom
drainage layer |

= KIF — Dredge Cell Lateral Expansion:
alternative bottom drainage layer

Geosyntec”

5 " consultants
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eepage Issues (2006)

=  Excessive seepage and piping g
observed near toe of dike on — ’
November 1, 2006 (two

locations, similar location to
2005 A

Decision made to lower water
levels in Ash Pond, conduct dye
test, install “temporary patch”

The patch coupled with weather
improvements minimized the
immediate threat

Suspended Dredgmg
Operations

Lowered Water Table

Geosyntec®

4 consultants

TVA-00010613



ey Ty g e o Ty o o

Swan Pond Road Dike — Seepage Issues (2006)

Geosyntec performed an inspection on 2 November
2006 and concurred with the actions taken by TVA

TVA initiated lnspectlons every 2-hours to monitor
the situation

Geosyntec commenced planning for additional
investigations and short-term repairs

In the seep areas, water was observed to be
flowing below the geonet drainage layer; water was
also observed to be flowing through the geonet

Surface water was observed on benches
Underdrains currently discharge to benches

Geosyn

tec®

5 consultants
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ground surface

Installed 33 drive-point
piezometers along the toe of
the slope

Measured water levels and
developed a water level profile

|dentified the area of concern

based on the water levels that
are within a foot or less of the
ground surface

n some instances water levels
in piezometers were above the

Geosyntec”

consultants
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~Investigation Results (cont.)

» Developed an intrusive investigation plan that could be
coupled with temporary or permanent repair activities
|dentified southern seep area as the preferred location for the
intrusive investigation due to continued observation of |

seepage, ash piping and high water levels
Step 1 — Excavate behind drain

Step 3 — Prepare Area ,
E FINAL COVER FQrRepatr Dewatering L
§ SWAN POND ROAL - T ; ’
SRS 0hS points

/ Well
-
dj‘ -
\ COMPOSITE

-0" TEMPOHARY COVER GEONET

EXISTING
GUARDRAIL.

\‘ NON—-WOVEN

/ DETAIL H91 CEOTEXTILE TOF DRAIN

’ DITCH D1A )

’ - N.T.S. .
i g . Geosyntec®
m | Step 2 — Expose Drain (if possible) c{,?lﬁmms j
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Investigation Results (cont. 7

Original Detail (2005)

£ FINAL COVER

G SWAN POND ROAD
5-0"7 ) 156"

l

EXISTING g COMPOSITE .
GUARDRAIL < 1 ) “
KT KT K p=9 5 Lo 3'_0” TEMRORARY COVER . GEONET
a0 RIPRAP e W oo
fDso=1"~0" s J
& ‘4 i o -
. \ ‘ ‘
§ g } -
l ! ’
NON-WOVER . ;
i N PREFORATED
DETAIL. HYY GEQTEXTILE  TOF DRAIN
DITCH DYA
N.T.S.
. FINAL COVER

Proposed Repair Detail (2007) Temporary Cover

G SWAN POND ROAD

i“ B s I 158" RIP-RAFR
iﬂ

|

EXISTING .~

GUARDRAIL

COMPOSITE
GEONET

GEOTEXTILE
GRAVEL (FILTER FABRIC) +
| T .
DETAIL HO1 ToF ORAN
DITCH DA ADD CLEAN-OUTS
KT8,
10 / consultants
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Investigation Results (cont.)

Installed 100-ft long well-

point dewatering system

near southern seep area

Geosyntec®
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“Investigation Results (cont.

were below ground surface

Monitored water level response to dewatering
Initiated intrusive investigation once water levels ~
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Investigation Results

SRR Sy

= Conditions
immediately prior to
repair/placement of
new buttress drain

13

ont.

L 'WH\ i

Overall goal:
> Improve toe drain

Contain ash to
prevent piping

Geosyntec”

consultants
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Investigation Results (Cont.)

Sprmq Box Detail (used for localized pressure relief)

Backfilled Ash and Concrete Pipe

Temporary Cover

Perforated Section
Temporary Cover of Drain Pipe

Excavation = = . DrainPipe

Purpose
eProvides controlled rehef of excess Water pressure

eAllows release of water from locahzed anomahes Whtle containing

flnes (ash)

14

Geosyntec®

consultants
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Investigation Results (cont.

s
\(\\\\‘\\»’Z\”,>(x\>‘\)'\uf\\\wk§<<(\‘"\\"4z .

.
\(,’\rm\\\\'\\'f“\;\\\\\f\'\,\m\\\\'m\\ i e

e

s

| = Attempts to dewater and expose

the toe drain pipe were not
successful due to pump capacity :
and excess water.

Placed gravel over the pipe and a
~layer of geotextile over gravel.
Groundwater level was at about 1 ft
below ditch invert.

Placed the spring box (36-in
concrete pipe) over the geotexitile
see next slide). /

Backfilled the area surrounding the

concrete pipe with gravel.
Placed gravel inside the concrete
pipe (~1to 2 ft e

Completed the placement of gravel
blanket layer.

S eosyntec”

15 consultants
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Geonet that was peeled back during the
removal of top soil was put back over the
gravel blanket layer.

Geotextile was rolled back over the
gravel blanket layer.

Rip-rap at the toe was placed back to re-
form the ditch. |

Top soil was placed over the geotextile
and lightly tamped with backhoe bucket.

The first segment of the repair area was
completed on the morning of December 9.

Due to the success of the fist area,
a decifsiién was made to continue and - |
address the 500 ft. length of dike o Geosyntec”

16 / o consultants
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Dredge Cell Dike Improvements

= Based on the success of the 50 ft. long
pilot area, a decision was made to
continue implementation of toe drain
improvements along the problem area
o Wellpoint dewatering system extended

‘towards north for the entire length of the area
of concern (~ 500 ft) |

o Repairs implemented along the entire
problem area in a similar manner.

Geosyntec”

17 consultants
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= Rehabilitation procedure
continued similar to other
areas - ;

Geotextile was placed over
the slope.

= Gravel blanket layer was
placed over geotextile
starting from the toe and
progressing up slope to
buttress ash and minimize
movement

« Approximately 500 Linear feet
of dike along Swan Pond
Road was rehabilitated

e

Geosyntec®

N 18 consultants ’
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£ FiNAL TOVER

G BIAN POND ROAD

Proposed Repair Detail
! WAL COVER 1-FT TEMPORARY COVER
" v i § SWAR POND HOAD
50"y 56" ; g~
5 5 507
i X
9 gty |
1 S -~ : i\ :
et {f Lo i \ ) i
GUARDRAIL S0 0 v-8 (B L 0" TEUPORARY GOVER = ﬁfﬁﬁfﬁ" EXSTING
’ “Q;ﬁé{;ﬁ%é G by S ) GUARDRAL
S N
-
) : ' -« e,
DETAIL Hot SRR e Ww*i
s DETAIL #191 e GRS
oD ADDY CLEAN-OUTS
NTS:
E FINAL COVER As Constructed
(£ SWAN POND ROAD

5'-0"7 / 15'=6" |
EXISTING
GUARDRAIL

RIP-RAP

NON-WOVEN GEOTEXTILE/
(SEPERATOR FABRIC)

1-FT TEMPORARY COVER

COMPOSITE
GEONET
)”\\v(&«
~ DETAIL HO1
. /DH’CH D1A

NTS

PERFORATED TOE DRAIN

-~ (COULD NOT BE ACCESSED
DURING INTRUSIVE

WOVEN GEOTEXTILE.
(FILTER FABRIC)
INVESTIGATION ~ UNDER
WATER AND ASH)

;’yntec/&
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Dralnage plpe meffeotlve

No free outlet
o Almost flat gradient
o Poor water conductlvnty between ash and dram/dltch
o Ash possibly present in pipe trench |

Small surface area of the drain as designed was not

- adequate to capture flow from lenses and anomalies

identified during the investigation

Zones of variable material observed
» Results in preferential flow paths and wet areas
Original fix (global) did not anticipate local anomalies

Standing water observed on benches
Provides a constant source of water to infiltrate dike
o Some underdrains discharge to benches

Geosyntec®™

20

consultants
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- Findings and Conclusions

= Working hypothesis
o Localized preferential flow paths present in
seepage area; these were not anticipated in
original design

o Water on benches provides an additional
~source of water during wet weather
o Clay embankment and presence of a shale
layer beneath Swan Pond Road has a dam
effect o
o Toe drain not adequate to capture anomalies

and does not adequately contain ash
| Geos

yntec®
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LEGEND
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ﬁ OUTER DIKE MATERIAL
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LEGEND

BASE MATERIAL
CGUTER DIKE MATERIAL
SHALE

DIRECTION OF FLOW

— SWAN POND ROAD

“Fiyass; ... ; ; _ | |
BOTTOMASH - .

ELEVATION (FEET)

NOTE THE PRESENCE OF
THE SHALE LAYER

I
10+00

RELATIVE DISTANCE (FEET)

Cell 3 Cross Section (Seepage Area Geosyntec®

26 consultants
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Dn‘ferences - Seepage Area

Key differences between the
seepage area (former Cell 3) and the
control area (former Cell 1):

= Localized anomalies found in seepage
~area during intrusive investigation
= Presence of shale layer identified at
~ seepage area during 2005
geotechnical investigation
= Seepage model constructed using Cel
-3 geometry and propertles

Geosyntec”
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Model-predicted Total Head Distribution (equipotential lines)

Zoom-in area

i
i

i

Model clearly illustrates that without
adequate drainage, seepage water will exit
~the lower portion of the slope |
« The exact location is difficult to predict and
is highly sensitive to localized zones of
more permeable material (e.g., bottom ash
which had been identified in borings)

Geosyntec®
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~ Summary of Improvements — 2005-2007

Proposed Improvements (2005)

Trench drain at
Trench drain at

elevation 795 Trench drain at
elevation 775

elevation 781

Toe drain

A series of drainage improvements were developed, analyzed, and implemented
(2005) with the goal of lowering the phreatic surface and controlling seepage at
the toe | |

Geosyntec

29 consultants
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Model-predicted Total Head Distribution (Future Conditions)

Underdrains

Trench
drains

Model simulations indicated that the phreatic surface would be reduced and
seepage will be controlled effectively |

Geosyntec®

30 / consultants
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el Predictions

Why did the 2005 recommended drainage
Improvements not solve the problem?

32

Model prediction
indicates that
seepage can be
effectively controlled
with a system of
properly functioning
trench drains and toe
drain

More monitoring
points and periodic
maintenance
required to ensure
proper function »

Geosyntec”

consultants
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~ Model Predictions

Two alternatives were developed in 2005:
(a) Rip-rap ditch improvements with integral toe drain
(b) Buttress drain set into lower slope |
= TVA selected (a) based on the need to address
general improvements to surface water conveyance

While alternative (a) has worked well over the
majority of the dike, it does not address seepage
from localized lenses and anomalies that have
since been identified during the intrusive
investigation -

= The improvements to the toe drain now address the
- problem area: |
o Greater surface area
o Better connectivity to ash
o Improved containment of ash

Geosyntec®

33 : consultants
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Elements: |
Piezometers — expanded the existing network of

strategically located permanent piezometers for
regular monitoring

> Contingency Planning — develop/document

- actions and repair procedures to address

Q

specific eventualities (automated spreadsheet)

~Frequency of monitoring — establish seasonal

baselines, operational changes, etc., include
option to reduce frequency based on

-data/experience (ongoing)

Geosyn

tec®
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2007 Water Level Monitoring
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- BOUNDARY

PERMIT

EXISTING

i
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PHASE 4
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Bull Run Fossil Plant - BRF255
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BRF255

= Phase 3 — Existing Stacks

o Stack using 3:1 side slopes with 15’ benches
- NO MSE slopes initially
= Phase 4 — Horizontal Expansion

o Install HDPE liner Step in ~80 LF from
perimeter of horizontal expansion area

. Stack to a height of 50" above Exns‘ung
Closed Stack |
,,,,,, Phase 5 — Vertical Expansmn

o Construct MSE slopes with minimal
excavation Stack to a height of 80’ above
Exns’ung Closed Stack |

c42
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Background

Current design indicates the use of a blanket drain
at the base of the stack to provide drainage

Current configuration indicates the use of bottom
ash produced at BRF as material for construction of
the drainage layer

= As construction of the cell has proceeded it has
become apparent that insufficient bottom ash
meeting hydraulic conductivity requirements will be
available for use as drainage layer |

Geosyntec performed an evaluation of alternativ
materials and methodologies to provide equivalent
performance

Geosyntec”
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_ Alternatives Considered

Gravel Layer (2 ft. thick)
Sand Layer (2 ft. thick)
5 Tire Chip Layer ( 3 to 4 ft. thick to allow for
- compression) |
Gravel finger drain network
5 Tire chip finger drain network
Geocomposite drainage layer

Note: Alternative 6 was eliminated due to the potential for
blinding/clogging of the geotextile under long-term conditions

Geos

yntec”
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SEEP/W was used to establish the “baseline
flow rate” in the as-designed drainage layer
The same model was used to estimate the
flow rate and heads developed using each
of the alternatives considered '
An alternative was judged to be “equivalent”
or “better” than the original design if the flow
rate through the drainage layer is higher

Geosyntec®

49 consultants
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__ Comparison of Drainage Layer Flow Rates

Alternative

Estimated Flow Rate (V)

Qriginal Design (bottom ash
blanket drain)

930,943 f3/yr

Alt. 1: 2 ft thick gravel layer

10,652,861 ftd/yr

Alt. 2: 2 ft. thick course sand 3,328,625 ft3/yr
layer

Alt. 3: 310 4 ft. thick tn‘e chip 10,915,398 ft3/yr
layer |

Alf. 4. Gravel finger drams 2,639,284 ft3/yr
(spaced at 50 ft. o/c) |

Alt. 5: Tire Chip finger drains// ~2,639,284 ft3/yr

(spaced at 50 ft. o/c)
T8 Notes:

-~ B0

(1) calculated using SEEP/W based on 900 LF of dike
All alternatives exceed performance of orlgmal

- Geosyn

tec®

consultants
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Cost Implications
Material Quantities
Alrernative | DYAinage Material or Drainage | 4inch HDPE .
Alternative Configuration E\*‘Iarerigl Geqtextﬂe " Pipe Total Re}atxw Cost
() () (0
1 Gravel 110,000 160,000 NA $2.15M
2 Coarse Sand 110,000 160,000 NA $5.5M
, Tire Chips 160.000 to | o &
3 (3 to 4-ft thick layer) 220,000 160,000 A $2.57M to $3.48M
Gravel Finger Drain - - g @
4 Network 9,000 35,200 18,400 $0.24M
Tire Chips Finger . £F Py ) o en )
5 Drain Network 12,600 49,;.8(}” 18,400 $0.26M
All alternatives (other than basehne) mvolve purchase of
materials
Finger drains constructed of elther gravel or tn'e ChlpS provide
~a cost-effective solution
a
Geosyntec®
consultants
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__Dreage Cell Lateral Expansion

= TVA anticipates movmg forward with the cell
~ expansion

= Current desrgn mdlcates the use of a
~ blanket drain at the base of the stack to
provide drainage |

. It has become apparent that insufficient
bottom ash will be available for use as
drainage layer; TVA is currently developing
an alternative approach, similar to BRF

Geosyntec®
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