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Attachment 9
. Sediment Storage Volume
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GEOSYNTEC CONSULTANTS PAGE 125 OF 149

Written by: Sowmya Bulusu / Alexander Maestre Date: 12/07/06 Reviewed by: Ganesh Gopalakrishnan Date: 12/13/06

‘ Client:_TVA Project: Kingston Fossil Plant Gypsum Disposal Facility Project/Proposal No.: GR3731 Task No.: _ 06

SEDIMENT STORAGE VOLUME

The stormwater pond is designed to hold 67 cubic yards per acre of drainage area (sediment
storage volume) and the calculated runoff volume from a 25-year 24-hour design storm without the
water elevation reaching the elevation of the emergency spillway. For the 100-year 24-hour storm
event, the water elevation reaches the emergency spillway, and a small discharge (0.14 cfs) occurs

through it.
Required Sediment Storage Volume = 67 cubic yards / acre of disturbed area

Stormwater Pond (SP):
Total disturbed area flowing to stormwater pond= 96.6 acres

.. Required Sediment Storage Volume = 6472.2 cubic-yards
= 174,749 cubic-ft. = 4.01 acre-ft.
< Available Stormwater Storage Volume, OK

80.00
. Available Stonnyvater Storage Volume =3,245,656 cu. ft. = 74.5 acre-ft.
70.00
60.00
50.00
&
(24
B
=4
«
~— 40.00
@
o0
«
B
S
wn
30.00
20.00 -
10.00 JRequired Sediment Storage Volumy
7.7 1= 174,376 cu. ft. = 4.01 acre-ft.
Sediment Cleanout »
Volume = 116,832 cuy o !
ft. =2.7 acre-ft : - ' ; i )
) 7500 752.0 754.0 756.0 758.0 760.0 762.0 764.0 766.0 768.0 770.0
Stage (ft)
. Sediment Cleanout Emergency Spillway
Elevation = 753.2 Elevation = 766.0
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Written by: Sowmya Bulusu / Alexander Maestre Date: 12/07/06 Reviewed by: Ganesh Gopalakrishnan

Date: 12/13/06

. Client: TVA Project: Kingston Fossil Plant Gypsum Disposal Facility Project/Proposal No.: GR3731

Based on the stage storage relationship shown above, for the Stormwater Pond:
Sediment Cleanout Volume = 0.67 * Required Sediment Storage Volume
=0.67 x 174,376 cubic-ft
= 116,832 cubic-ft. = 2.68 acre-fi.

Sediment Cleanout Elevation = 753.2 ft.

surface water-Attachments]-TVA_AM 121306 final.doc
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Attachment 10

Design of Drainage Benches
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Written by: Sowmya Bulusu / Alexander Maestre Date: 12/07/06 Reviewed by: Ganesh Gepalakrishnan Date: 12/13/06
‘ Client:_ TVA Project: Kingston Fossil Plant Gypsum Disposal Facility Project/Proposal No.: GR3731 Task No.: 06

DESIGN OF DRAINAGE BENCH

METHODOLOGY

The drainage bench design is checked for the critical bench (i.e., the drainage bench with the
maximum discharge). In order to determine the location of the critical bench, the peak discharge from
each Subarea located on the final cover during a 25-year 24-hour storm (computed using HydroCAD) is
plotted against the plan area of the Subarea. As indicated in Figure 1, a linear relationship is observed
between area and peak discharge.

TVA Kingston Fossil Plant
Post Development Discharge for Landfill Subareas

y=5.5654x /
R2=0.9737 V X

50
x/

70

60

o
N\

W

(=]
*
\x

Peak Discharge (cfs)
F
D
*
\

20

/
) }’V
00 20 40 6.0 8.0 10.0 12.0 14.0
Area (Acres)

Figure 1. Post Development Discharge for Final Cover Subareas.

Based on the observed linear relationship, the location of the critical bench is estimated as the bench
with the largest contributing cover area. The location is shown on the attached Figure 2. The linear
relationship is used to estimate the peak discharge in the critical bench during a 25-year 24-hour storm.

surface water-Attachments}-TVA_AM 121306 final.doc
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Written by: Sowmya Bulusu / Alexander Maestre Date: 12/07/06 Reviewed by: Ganesh Gopalakrishnan Date: 12/13/06
‘ Client:_ TVA Project: Kingston Fossil Plant Gypsum Disposal Facility Project/Proposal No.: GR3731 Task No.: 06

Contributing final cover area for the critical bench = 2.33 acres

Based on the Relation Shown above:
During a 25-year 24-hour storm, peak bench flow = 2.33 acres * 5.57 cfs/acre = 12.98 cfs

The flow capacity of the bench is calculated using Manning’s equation for open channel flow.
As indicated below:
Bench capacity at full flow depth = 83.9 cfs > 12.98 c¢fs ==> OK
At design discharge, ;
Flow depth = 0.75 ft => Freeboard = 1.5-0.75=0.75 ft. =9 in.

surface water-Attachments1-TVA_AM 121306 final.doc
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GEOSYNTEC CONSULTANTS PAGE _ 130 OF__149
Written by: Sowmya Bulusu / Alexander Maestre Date: 12/07/06 Reviewed by:_Ganesh Gopalakrishnan Date: 12/13/06
' Client:_TVA Project: Kingston Fossil Plant Gypsum Disposal Facility Project/Proposal No.: GR3731 Task No.: 06

Design/Check: Trapezoidal/Triangular Channel
Methodology: Manning's Equation

Project:  TVA Kingston Fossil Plant

cfs

fi

horizontal :1 vertical
horizontal :1 vertical

Peak Discharge, Q=

Bottom Width, B=

Left Side Slope, Z,=

Right Side Slope, Z, =

Manning's Roughness Coeff., n=
Longitudinal Channel Slope, S, =}
Rip-Rap size needed, dsq =

mpirical Manning's Roughness Coeff., n=

fi/ft
inches

0.00 0.00 0.00 0.00 0.00 0.0 0.00
0.13 0.10 1.65 0.06 1.09 0.1 0.08
025 0.41 330 0.12 1.74 0.7 0.15
038 | ool 4.95 0.18 228 21 0.23
0.50 1.63 6.61 025 276 45 0.31
0.63 2.54 8.26 0.31 320 8.1 0.38
0.75 3.66 9.91 0.37 361 132 0.46
0.88 4.98 1156 | 043 400 19.9 0.54
1.00 6.50 1321 0.49 438 28.4 0.61
113 8.23 1486 | 055 473 38.9 0.69
1.25 10.16 | 1652 | 061 508 51.6 0.77
1.38 1220 | 1817 | 068 541 66.5 0.84
1.50 1463 | 1982 | 074 5.74 83.9 0.92
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