


Bellefonte Nuclear Plant Units 3 and 4
TVA/NRC Hydrology Workshop
Knoxville Tennessee
June 23 - 27, 2008

MONDAY Workshop Schedule

Time Topic Location | Instructor
0800 Introductions WT 2 Maddux
0830 Description of Tennessee River Watershed/System Lowe
0930 15 Minute Break

0945 Tour of TVA’s River .Scheduling Forecast Center Bowling
1145 Lunch — 1 Hour

1245 éunent Reservoir Operating Policy Bowling
1400

1445 15 Minute Break

1500 History of Reservoir Operating Policy Changes Goranflo
s RunotE Wedel -t ,l/t/d/bamx)l/) Dmé/cpmf Log

11630 _ Daily Wrap-Up/Summary All
1700 Adjourn for day




Bellefonte Nuclear Plant Units 3 and 4
TVA/NRC Hydrology Workshop
Knoxville Tennessee
June 23 — 27, 2008

Tuesday Workshop Schedule
(Modified 6/23/08 — REV 1)

Time Topic Location | Instructor
0800 PMF Development WT?2 Lee

0900 PMF - SOCH Run Sequence Lowe
0945 15 Minute Break

1000 PMF — SOCH Run Sequence (Continued) Lowe
1130 Lunch — 1 Hour

1230 Sensitivity Analysis — 20% Peaking and 100% Limback/Lowe

Runoff

1400

1445 15 Minute Break

1500 Planned Sensitivity Analysis Maddux
1600

1630 Daily Wrap-Up/Summary All

1700 Adjourn for day




Bellefonte Nuclear Plant Units 3 and 4
TVA/NRC Hydrology Workshop
Knoxville Tennessee
June 23 — 27, 2008

Wednesday Workshop Schedule
(Moditied 6/23/08 REV 1)

Topic Location

Time Instructor

0800 Project Rating Curves WT?2 Schohl

0900

0945 15 Minute Break

1000 Project Schedule Review Maddux

1130 Lgnch — 1 Hour

1230 SOCH Breakout Session Limback/Lowe

1400 |

1445 15 Minuté Break

1500 /S Arvry Corp of Enesneers All
discvor3to oF Balhbletry Data

1600 \ ¢ !

1700 Adjourn for day




Bellefonte Nuclear Plant Units 3 and 4
TVA/NRC Hydrology Workshop
Knoxville Tennessee
June 23 - 27, 2008

Thursday Workshop Schedule
(Modified 6/23/08 REV 1)

Time Topic Location | Instructor
0800 Update from Bechtel - Verification Process WT 2 Bechtel Staff
0900

0945 15 Minute Break

1000 SOCH Breakout Session - Limback/Lowe
1130 Lunch — 1 Hour

1230 SOCH Breakout Session Limback/Lowe
1400

1445 15 Minute Break

1500 O&A Wrap-Up for Technical Issues All

1600

1700

Adjourn for day

|




Drainage Areas Above Guntersville Dam

Miles

David A. Hankins

Pamela J. Nabors

Charles W. Smart

Boundaries were derived from the Hydrologic Units based on the12-digit L'::. Watershed Basin SqMites
Hydrologic Unit Codes downloaded January 2008. T Fronch Broad River at Asheville 0444
Watershed boundaries for AL, GA, and VA were downloaded from WV 2 French Broad River, Newport to Asheville 9131
NRCS (http://datagateway.nrcs.usda.gov); for NC, from USDA 3 Pigson River at Newport 6671
(ftp://ftp-fc.sc.egov.usda.gov/NC) ; for TN, from Tennessee Spatial Data n Nolichucky River at Embreeville 8048
Server (http://www.tngis.org/frequently_accessed_data.html). i y local, ille to 1
Additional boundaries were delineated at selected stream gages from I loam I8
1:24,000 scale USGS topographic maps. 6 Douglas Dam local 835.0
7 Little Pigeon River at Sevierville 352.1
8 French Broad River local 206.5
| & South Holston Dam 703.2
10 Watauga Dam 468.2
11 Boone local 667.7
12 Fort Patrick Henry Dam 62.8
13 North Fork Holston River near Gate City 668.9
Iston River at Surgoinsville ! P
o 14 :oGsa;gwe Surgoinsville below Fort Pat 302.4
15 Cherokee local below Surgoinsville 5522
v I, ki
16+ ::E;Z“ER; :greloca Cherokee Dam to 3196
17 Little River at mouth 378.6
18 Fort Loudoun local 3234
19 Little Tennessee River at Needmore 436.5
20 Dam 90.9
21 T River at Bryson City 653.8
22 Fontana local 389.8
Littl n River local, F
23 : omcsh ;’::w::sg:m iver local, Fontana Dam 4047
24 L[;::: ;e$::§eg:r;ver local, Chilhowee 650.2
25 Watts Bar local above Clinch River 2953
26 Norris Dam 2,912.8
27 **  |Melton Hill local 431.9
33 Clinch River local above mile 16 372
34 Poplar Creek at mouth 135.2
35 Emory River at mouth 868.8
36 Clinch River local, mouth to mile 16 293
37 Watts Bar local below Clinch River 408.4
38 Chatuge Dam 189.1
“ 39 Nottely Dam 2143
Hiwassee River local below
40 No"ae'; jocal Chatuge and 566.1
41 Apalachia local 49.8
42 Blue Ridge Dam 231.6
No. 1 local, Ocoee No.
43 g;o;enam local 0. 110 Blue 3626
Hi River local, C! gage at
[44A  |mile 18.9 to Apalachia and Ocoee No. 1 686.6
REVISION| PREP REVIEW | APPR DATE REF Dams
Hiwassee River local, mouth harleston
18 gage at mile 18.9 fo © i 2960
Drainage Areas Above Guntersville Dam 45 |chi local 7921
AL N 46 South Chickamauga Creek near 428.1
(IS e Chattanooga
w E TENNESSEE VALLEY AUTHORITY 47 |Nickajack local 644.0
Guntersville OFFICE OF ENVIRONMENT & RESEARCH 48 Sequatchie River at Whitwell 400.0
Dam S RESEARCH & TECHNOLOGY APPLICATIONS 49 Guntersville North local 1,044.1
GEOGRAPHIC INFORMATION & ENGINEERING 50 Guntersville South local 1,154.9
0 20 40 60 PREPARED REVIEWED APPROVED [ | Total 24,451.9

30 square miles noncontributing area

KNOXVILLE |

June 4,2008 |
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301 A 200801 RO D
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** Unit areas 27 - 32 have been combined
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Guntersville Reservoir

Surface Areas for the
595, 620, 640, and 660 Foot
Elevations Above Mean Sea Level

Matiteagic Whita City Wil Kutrigr Gag
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Hylop b Vel
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O Wannvite v ‘va ¥
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[
|
Swoarsngin Giutton
Langstons
Guave Dak
Gunteravilio Dam
Surface Surface Surface Surface
Areaof Areaof Areaof Areaof
595 ft 620 ft 640 ft 660 ft
River Mile Elevation Elevation Elevation Elevation
N Section Range (Acres) (Acres) (Acres) (Acres)
A L Nuclear Plant Site Section01-02 424.70- 42260 370 51286 14750 22,163)
N Section 02-03 422,60 - 420.49 347 1,849 2290 2616
Section 03-04 420,49 - 418.39 ; ; X
Section Lines 04 9-418. 344 3744 6578 8090
Section 04-05  418.39-416.28 316 1632 2,040 2301
Cut Lines Section 05-06 416.28 - 414.19 507 3477 5,507 6,806
Section 06-07 414.19-412.08 393 1,395 1,886 2278
Surface Area 595 ft (Lake) Section 07 -08 412,08 - 409.98 837 1,995 2382 2669
Section 08-09  409.98 - 407.88 505 3530 5729 7426
Section09-10 407,88 -405.77 ar2 1,962 2.408 25599
Surface Area 620 ft Section 10- 11 405.77 - 40367 323 2021 2281 2437
b Alertyilie Section 11-12 403,67 - 40157 364 2,199 2546 2,796
Surface Area 640 ft Section 12-13 40157 - 339.47 2009 17031 27010 32284
Guutersuile Section 13- 14 399.47 - 397.36 714 2511 3678 4528
_ Surface Area 660 ft Section 14- 15 397.36 - 395.26 1,384 2253 2431 25588
. . Section 15- 16 395.26 - 393.16 3537 17129 23,163 26,348]
Topographic Map Boundaries Section 16-17 393.16 - 391.06 599 880 935 979
Section 1718 391.06 - 388.95 676 882 969 1,081
N Section 18- 19 388.95 - 386.85 1528 1936 2088 2238
Section 19-20 386.85 - 384.74 1,054 1212 1,257 1,303
o " M o M Section20-21 384.74 - 38264 1.297 1431 1518 1,576)
W E e\, | SOCHON 21-22 36264 - 360.54 384y Tham, - Sige0,  AL108
Section22-23  380.54 - 378.44 1337 1,570 1.736 1,858]
Section23-24 37844 -376.34 4,831 15849 22877 25821
Section24-25 37634 -374.23 5372 8078 9870 10,903 “:m o R [ review | aeen | oave | wer
S Section25-26 374.23-372.13 1743 2079 2385 2547
Blivtrongisbadpphupuitiopl ok sl scripipind Section26-27 372.13-370.03 2440 3,506 4088 4,452] Guntersville Reservoir
drgized from 124,000 scale USGS Topographic Maps. Section27-28 370,03 - 367.92 1817 2406 2653 2766 Surface Areas for the 595, 620, 640, and 660
Tos sirnce weass sesccied i e 620, 04O, s 008 Section28-29 36792 - 36582 2,109 2691 2979 3192 Foot Elevations Above Mean Sea Level
W:"'E,_‘;;‘“"““‘“M g rorisSugeatiabbuoy il Section29-30 36582 - 36372 1831 2,383 2,660 2794 T T e
Brookxville’ GeoCommunity (hlip /iwww Geocomm com), except fof the Section30-31 363.72- 36162 4659 7,001 B.480 9,637] TENNESSEE VALLEY AUTHORITY
v DAy airmges b ik ol s v3oes s Secton31-32 36162-359.51 1,957 2370 2666 2.915| OFFICE OF ENVIRONMENT & RESEARCH
compled ; opoor Section32-33 35951-357.41 4,005 7.037 8724 10,129 APPLCATIONS
e G Section33-34 357.41-356.31 8424 13,757 17,327 20.201 Koiottodoctios
Scoistoro, Wannile, Hollywood, Stevenson, Henagar. Section34-35 355.31-35321 1.176 1,367 1492 1.640)
and Fist Rock. Section 35-36 35321 -351.10 2345 3493 4,088 4,557,
351.10 - 349.00 6 GIE 311 E 200801 RO D

Surtaca Areas 6 GIE 311 E 200601 RO D nud




Drainage Areas
Above Guntersville Dam

Kentucky

Georgia

A1 Nuclear Plant Site ;
A  Dams 2
|

- Cities
| water

. [ watersheds

Alabama

i [ state Boundaries

Boundaries were derived from the Hydrologic Units based on the12-digit
Hydrologic Unit Codes downloaded January 2008.
Watershed boundaries for AL, GA, and VA were downloaded from
NRCS (http://datagateway.nrcs.usda.gov); for NC, from USDA
(ftp://ftp-fc.sc.egov.usda.gov/NC) ; for TN, from Tennessee Spatial Data
Server (http:/A i .4 i_data.html).

itional ies were deli at selected stream gages from
1:24,000 scale USGS topographic maps.

West Virginia

South Carolina

Watershed Basin Sq Mies
French Broad River at Asheville 9444
French Broad River, Newport 1o Asheville 913.1
Pigeon River at Newport 667.1
Nolichucky River at Embreeville 8048
s sl o 787
Douglas Dam local 8350
Little Pigeon River at Sevierville 3521
French Broad River local 2065
South Holston Dam 7032
Watauga Dam 4682
Boone local 667.7
Fort Patrick Henry Dam 628
[North Fork Holston River near Gate City 668.9
Holston River al Surgoinsville below For Pal]
& Gate City
Cherokee local below Surgoinsville 5522
Holston River local, Cherokee Dam (o 1196
Little River at mouth 37856
udoun local 3234
Tennessee River at Needmore 4365
. {Nanishals Dam: . 09
T River at Bryson City 6538
Fontana local 3898
Littie Tennessee River local, Fontana Dam woa
to Chilhowee Dam g
Little Tennessee River local, Chilhowee P
Dam to Tellico Dam &
Watls Bar local above Clinch River 2953
Norris Dam 29128
Melton Hilllocal 4319
Clinch River local above mile 16 372
Poplar Creek at mouth 135.2
Emory River at mouth 868.8
Ciinch River local, mouth to mile 16 293
Watts Bar local below Clinch River 408.4
Chatuge Dam 189.1
Nottely Dam 2143
Hiwassee River local below Chatuge and sasd
Nottely -
Apalachia local 498
|Blue Ridge Dam 2316
o x;:;w.mmmm s
Hiwassee River local, Charleston gage at
44 |mile 18.9 1o Apalachia and Ocoee No. 1 6866
Dams
Hiwassee River local, mouth to Charleston
48 |gage at mile 18.9 il
Jas 7921
46 428.1
a7 644.0
as. River at 4000
Jas North local 1.044.1
50 | Guntersville South local 1.154.9
l" Total 24.451.9
* Includes 30 square miles noncontributing area
** Unit areas 27 - 32 have been combined

| ] |

PREP | REVIEW | APPR | DATE

Drainage Areas Above
Guntersville Dam

OFFICE OF ENVIRONMENT & RESEARCH
RESEARCH & TECHNOLOGY APPLICATIONS
GEDGRAPHC INFORMATION & ENGINEERING
PREPARED REVIEWED

| TENNESSEE VALLEY AUTHORITY |

APPROVED
David A Hankins | Pamela J Nabors | Charles W. Smart
KNOXVILLE | June 18, 2008 6 GIE 301 £ 200801 RO D

Tocason o e 'K Oxkneyf guprchects RiverOpsiGrogloweBebwionte,F Y2008 Hse_Watersved, MappexsGuniersabe_Dxacsage._ 6 GIE 301 E 200801 RO D mad.




‘ SOCH Simulation Runs required to support BLN COLA Review

SOCH Slmulatlon Run

“Initial Phase of Analysis
Multiple Runs to Recahbrate / AdJust SOCH models for 6 I€Servoirs

Runs in Support of Unit Hydrograph development on 5 main river reservoirs
21,400 Sq-Mi design Storm — Base Case - Downstream Centering — Controlling PMF Level
Rerun the Y2 PMF event — base case for OBE Seismic runs

Seismic Failures Combination - #1 — Fontana, Hiwassee, Apalachia, and Blue Ridge OBE
Failure with /2 PMF

1N RIS _

TR

Known' SensntlwtykRuns ‘to:address. Cuirrent NRC:Questions:
Sensitivity Run — 20% Peaking of Unit Hydrograph
Sensitivity Run — Percent Runoff to 100% in main storm for controlling event
Sensitivity Run — 2003 Flood Data — Cascading of Model computed outflows, Reservoir to
Reservoir, Ft Loudoun to Guntersville
9 [ Sensitivity Run — Current spillway gate condition at Chickamauga for Lock Mod assessment.
10 | Sensitivity Run — 6 spillway gates inoperable at Chickamauga for Lock Mod assessment.
i
| Remaining Simulation Runs for, Documentation Completeness
11 | 21,400 Sq-Mi Design Storm — Upstream Centering
12 | 7980 Sq-Mi Design Storm - Upstream Centering

‘ 13 | 7980 Sq-Mi Design Storm - Downstream Centering
14 | Rerun the 25 Year flood event — base case for SSE Seismic runs
15 | Seismic Failures Combination - #2 — Fontana Dam OBE with 2 PMF
16 | Seismic Failures Combination - #3 — Norris OBE Failure with 4 PMF
18 | Seismic Failures Combination - #4 — Cherokee and Douglas OBE Failure with % PMF
19 | Seismic Failurqs Combination - #5 — Norris, Cherokee, and Douglas SSE Failure with 25 Yr
Flood
20 | Seismic Failures Combination - #6 — Norris, Douglas, Fort Loudoun, and Tellico SSE Failure

with 25 Yr Flood '
Notes:

1. All runs assume Chickamauga Dam without Dam Safety Modifications
2. All runs assume final state of Chickamauga Dam with 5 spillway bays impacted by new

Lock.

3. All runs will be routed past the BLN site.

y.

Updated 06/06/08
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TVA
- Reservoir System



Em Workshop Purpose

Review the TVA Reservoir System
Describe the hydrosphere
Discuss programs (Computer codes),

- methods and procedures used to defme’
S }deSIQn baS|s flood Ievels at BLN
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Em Foundations of Operating Policy

TVA Act (1933)
An Act...

~To improve the naV|gab|I|ty and to prowde for the flood
| ;.control of the Tennessee Rlver |

- "ff::To prowde for reforestatlon and the proper use of
- ::;marglnal Iands |n the Tennessee VaIIey

i o prowde for the agncultural and mdustnal development‘_ e
| -.g:'of sa|d ‘VaIIey . e R ~

o .,,,T,o prowde for the natuonal defense by the creatlon of a .
?"if'corporatlon for. the operatlon of Government properties at;, :
ind near Muscle Shoals '7|in the State 0 fAIabama and fO
e "ther purposes,ﬁ.:;??‘". R o SRE




m Foundation of Operating Policy

- In general operatmg polncy Is based on
the foIIowmg sectlons of the TVA Act:




|
Foundation of Operating Policy

‘‘‘‘‘‘

i _,;{controlllng ﬂOOdS. #

*‘%;Sectlon 22,::1‘

TVA Act

Section 4j —° ‘Shall have power to construct such dams and
reservoirs, in the Tennessee River and its tributaries ... to
promote navigation... control destructive flood waters in the

Tennessee-and MISSISSIppI River dralnage basins.. and shaII
have power to acqmre or construct power houses

»,a'nd] consrstent wrth such purposes pr
and operate facrlrtres for the generatron of electnc energy ’

development of the natural resources of the Tennessee River

. ldrarnage basrn and to provrde for the general weIfare of the
S 7*'*5-;:“f]Cltlzens Nt S ‘,

.:gsto ard further the proper use conservatlon an_}f_f' .;,_-,;;g :




Foundation of Operating Policy

TVA Act

Section 23 — “The President shall... recommend to Congress
such legislation... to carry out the general purposes stated... and
for the especial purpose of bringing about... (1) the maximum
amount of flood control; (2) the maximum development... for
naV|gat|on purposes; (3) the maximum generation of electric
power consistent with flood control and navigation; (4) the proper |

.+ useof marglnal lands; (5) the proper method of reforestation of

e " alllands in said dramage basm 'suitable for reforestatlon and (6) o |

the economlc and social well- -being of the people...

. Section 262 —“ ...requires that no dém,app'u;'rtenant_WOrk's.br: S

other obstruction, affecting navigation, flood control, or public

o : lands ...shall be constructed ...withio,ut' approval of the board...”




Em The Unified Development of the |
Tennessee River System (1936)

¢ Report to Congress as dictated by sectlon 4 of
- the TVA Act. -

e TVA to be the coordlnatlng agency for un|f|ed
development

° Tennessee Rlver System recognlzed as part of o “
a Iarger whole SR L

. Integrated control ensures conS|derat|on of aII
aspects of. operatlons (nawgatlon flood control S




W}

The Unified Development of the
Tennessee River System (1936)

o Unified resource control and development
advanced two complrmentary ways:

1. Through the construotlon of great works of

R A englneerlng, -

2 Through the enoouragement of wrdespreuad
changes In methods of agrlculture and land
use.’ |

L 9 Operatmg objectlves are not ends in themselves,

- but the means for furtherlng the general weII belng, e
ofthe people | S T

: o TVA more than a public power company. ‘
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Em General Information

e The Tennessee River is the fifth largest in the United
State in terms of discharge and seventh largest in
North America. |

® The dralnage area covers 40; 910 square mlles and

“lies mostly in the state of Tennessee with parts in s|x?_[§ L

. other states—Kentucky, V|rg|n|a North Carollna
B Georgla ‘Alabama, and MISSISSIppI{

o :‘o,) -The TVA-LPower serV|ce a’rea includes approxrmately;

80 000 Square m|Ies and over 8. 5 m|II|on customers A

-' ;’%'%;i;;;;he dralnage area otn3|sts of “maJor,d"vrslons

apprOX|mater thesarne area ,abOve and below 3
Chattanooga) | S |




[T

General Informatio

~ o TVA s responsible for the operation and maintenance

of 49 dams.

¢ TVA has 9 dams on the main stem of the Tennessee

- River, 38 dams on tributaries of the Tennessee, 1 -

- dam on a tributary of the Cumberland River, and 1
pumped storage prOJect

(7 X 24 baS|s)

o “;;LQ: TVA also schedules releases from 4 TAPOCO (Alcoa)

o 9» TVA schedules the releases from 36 of these dams P

-projects and 8 U.S. Army COFDS of Eng|neers pro;ects‘ B

T, (Cumberland River).

: o The nver system IS operated as a mult| purpose

system

" 10




River System Schematic

Bristol Projects (2) Nolichucky
Holston River

| ' French Broad
gy 7 g\ River  Little Tennessee
' Ft. Patrick Boone. = South Holston -
Kiengy ¢ """ ;¥ Watauga it
i Wilbur ,
John Sevier

Doakes Creek @— = Nantahala (N)

== Dou
) ghé Fontana

Cherokee <—

Cheoa’ (T).
Norris <=2 < (M & = santeetlah(T)
& T = Chilhowee = Hiwassee River
Mefton Hill .~ Al © Chatuge
Watts Bar Hiwég,seeNouely
Chickamauga Blue Ridge

Elk River
dickajack

Tims Ford

Duck River Guntersville

Cumberiand River Wheeler

Normandy
ey Bear Creek Projects (4)
Wilson e e

Tennessee-Tombigbee Waterway

Green River

Pickwick

Barkley (C)

Note:
Ohio River NG \ - Beoch River Projécts (8) €) LS Army Corps of Engineers Dams
o (N) Nantahala Power & Light Company
(subsidiary of Duke Energy)

(T)  Tapoco, Inc. (subsidiary of ALCOA)

 Mississippi River .
, : 1



Bellefonte

Bristol Projects (2)  Nolichucky

Clinch River Holston River & French Broad
N (Boone ) &Fsouth Holstog # Rver  |itle Tennessee  River
. Ft. Patrick ©5* ¢ =7 e
S~ Henry _] g Watauga _# Jhorpe (N)
i Wilbur < =
= John Sew N il i
Doakes Creek Cherokeg > Nantahala (N)
Y/ Fontana
Cheo = (T 7
Norris . e (T) __ S Santeetlah ()

- A
L Chllhowee (B Hiwassee River
e Telhco 3 Chatuge
Watts Bar \_‘J Nottely

I Hiwassee
Chickamauga Y =4 Apalacma =
Bellefonte L OCO i rape oo
Ocoeey & =
' ickajaclg

Raccoon Mountaln (Pumped Storage)

Guntersville
o\ ”

Note:

\ \ (C) Corps of Engineers Dams
(N) NantahalaPower & Light Company
(subsidiary of Duke Energy)

(T) Tapoco , Inc. (subsidiary of ALCOA)
Ohio River

Mississippi River
12




& &
m System Description

Watershed Area/Power Service Area

ot

‘- Watershe.ti

\
e Power Serﬁice Area
i

13



Tennessee River System

»

A — — — 1 — — 1 b—

* Tapoco

 Tennessee River System and Watershed
mm Dam
® Metropolitan Area




&
Tennessee River Watershed

MS

WV
KY

W

Nashville
®

NC

Knoxville |
. «
Asheville
®
Chattanqoga ‘ ~
S @ ' p. .
Huntsville w
@
sC
GA

15



Major Tributary Project Designated
for Chattanooga Flood Control

R it

16







Responsible for Operations and Maintenance of 49 Dams

" Tributary — Run of the

N Tributary — Stor‘age'
Hiwassee

e




Em Main Stem Storage Projects

o Located on the main stem of the Tennessee
River. | |

© Managed for navigation, flood-damage
reduction, power supply;,recreation, and other
- uses. | »

Q Seven main stem storage projects:

Fort Loudoun
Watts Bar
Chickamauga
Guntersville
Wheeler
Pickwick Landing
Kentucky =~

. | Nrickajé‘ck, and Wilson have ho flood storage.

18

l ' 4




Main Stem Storage Projects

o Associated locks compnse the
~ majority of the 800-mile
Tennessee River commercnal

naVIgatlon. chan‘nel o




Main Stem Run-of-the-River Projects

I T SR (R T e T T
g AT T e T e T

2 Two main stem run-of-the-river
projects: Nlckajack
and Wilson.

o Nickajack
; __Q, Serve the same general functlons R

as the mam stem storage prOJects

L B_ecause of limited storage volume generally release
o _water on an mflow-equals “outflow basis " g

200 .o,




&
Main Stem Profile

Paducah, Kentucky
Tennessee River
Mile 0

Elevation
300

Elevation
556

359

Elevaton ~ 634.5
595

Summer Pool Elevations

Knoxville, Tennessee

21



Tributary Storage Projects

Q 18 tributary storage projects are located
on the tributaries of the Tennessee River:

South Holston Tellico Ocoee.1
Watauga_ Norris | - Tims Ford
Boone - Chatuge ~ Bear Creek
Cherokee - Nottely '(L:irt;kaf’a"'
. WAD‘:'c_‘)u‘gIasj :',;‘-,e'»5"7_“::,’H|wassee i Cedar Creek
" Fontana IBIue Rldge o Normandy

O Great Falls Reservoir is located on a tributary
'of the Cumberland River. |

',,«Q)‘Store water to prowde for naV|gat|on flood- o
o ;jdamage reductlon recreatlon and water SRR o
o supply benefits.. - S

- Hiwassee

22
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2 Release water-to ,generate" power and
support flow requirements at
downstream prOJects

malntaln water quallty, prdtect aqUatlc g
~ habitat, and malntam summer pool
elevat|ons




Tributary Run-of-the-River Pro ojects

Apalachia

o Seven tributary run-of-the-river
projects:

‘Wilbur o Oceee 3
Fort'Patrick Henry Ocoee 2 N

" Melton Hill - Upper Bear Creek =
Apalachia : o "

o Located between much Iarger

reserv0|rs

Q)'H‘ave Iimited volume as compared to
- storage projects.

24
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Em Tributary Run-of-the-River Projects

@ Daily fluctuations in pool elevations are
~common but limited to a few feet.

o Operated for similar Objéc’ciVeS as
trlbutary storage prOJects |

o F"’OV'de ttle Storage for flood damage
” \eductlon- or minimt |

25 o




ﬁ

Em Tributary Detention Projects

O Store water to provide local flood-
damage reduction, recreational
‘benefits, and water supply.

2 Eleven small tributary detention projects
are located on the Beech River in
Middle Tennessee (8 projects), Doakes
Creek, located near Lafollette,
Tennessee “ pro;ect) and on Beaver
Creek near antol V|rg|n|a (2 prOJects)

26




o Additional project is located at John

River for plant cooling water. |

| f-v;l.Rrver The reservoir is now.used: sa
leldIlfe’:ﬁrefuge :

Nollchucky '

- uncontrolled splllways

Sevier Steam Plant on the Holston

g
!
i
i

Nollchucky Dam a former hydroelectrlc
" project is located on the: No_Ilchucky

Operatlons at aII 13 pro;ects‘ are self-
regulatlng Their releases are through

el 27




Navigation Lo

15 navigation locks located at 10
projects.

Operated by the USACE.

Provide an 800-mile commercial
navigation channel from the mouth of
the Tennessee River at Paducah,
Kentucky to past Knoxville, Tennessee

“and into parts of the leassee Clinch,
| and thtle Tennessee Rlvers -

A mlnlmum 11 foot depth is prowded in
the navigation channel along this
navigable waterway.
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Basin Man Rainfall and Runoff Above
Chattanooga by Month: 1890-2007
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Available Flood Storage

Flood Storage Flood Storage Flood Storage

January 1 March 15 Summer
Tributary (acre - feet) (acre - feet) (acre - feet)
Boone 75,800 48,200 12,900
Chatuge 62,600 62,600 13,900
Cherokee 749,000 749,000 118,000
Douglas 1,080,000 1,020,000 238,000
Fontana 514,000 514,000 73,400
Hiwassee 206,000 206,000 35,000
Norris 1,113,000 1,113,000 512,000
Nottely 61,600 61,600 12,300
South Holston 253,000 220,000 106,000
Tellico 120,000 120,000 32,000
Watauga 153,000 153,000 109,000
Blue Ridge 68,600 49,500 13,100
Main River *
Fort Loudoun 111,000 111,000 30,000
Watts Bar 379,000 379,000 165,000
Chickamauga 345,000 345,000 115,000
Total 5,291,600 5,151,900 1,585,600

* Note - Nickajack (not shown) is run-of-the-river project with zero flood storage.
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Chattanooga Flooding

Largest Floods at Chattanooga Tennessee
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Major Unregulated Historic Floods

in Chattanooga — Walnut Street Gage

Max.
Stage

. Date (ft)
| March 11, 1867 57.9
f March 1, 1875 53.8
April 3, 1886 52.2

March 7, 1917 47.7

April 5, 1920 43.6

March 10, 1884 42.9
February 2, 1918 42.7

March 2, 1890 42.6
January 2, 1902 40.9

April 5, 1896 40.5

March 11, 1891 38.9

Flood Stage is 30 feet.

Peak

Discharge
(cfs)

459,000
410,000
391,000
341,000
298,000
297,000
289,000
294,000
279,000
276,000
264,000

(day-sec-ff)

4,734,300
4,525,600
2,780,000
2,653,800
3,092,400
2,148,400
2,610,000
2,457,100
1,855,100
2,631,800

Runoff

Volume
(ac-ft)

9,390,500
8,976,500
5,514,100
5,263,800
6,133,800
4,261,400

5.176.900

4,873,700
3,679,600
5,220,200

(inches)

8.23
7.86
4.84
4.60
5.37
3.74
4.54
4.27
3.22
4.57

Approx.

Duration
(days)

20.0
26.0
22.0
11.5
18.5
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Chattanooga Flood Control Problem
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1867 Flood Marks

Chattanooga, Co‘mer of Eighth and Market Streets
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1867 and 1917 Flood Marks
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Chattanooga, Main Street near Broad Street
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1973 Flood — Chattanooga

i

e

Brainerd, Tennessee
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m May 2003
Looking Upstream Toward Chickamauga Dam
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Mean Rainfall and Runoff Above Chattanooga by Month
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Hydrologic Gauges
, >

Receive data from over 200 rainfall gauges strategically located in
watersheds across the Tennessee Valley. Most of these devices are owned

and maintained by TVA, including approx 126 gauges in the eastern part of
the Valley and 52 in the western part.

Receive data from 62 stream gauges of which 37 are operated and
maintained by TVA.

- 71 HW /TW Gauges at TVA hydro projects



TVA'’s - Hydrologic Gauge Networ
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Types of

River Projects

]

-5,

Tributary;RUn;of-liiver PoWer

Apalaéhia

Tributéry;Nohpower

Little Bear Creek
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Objectives

Integrated Operat10n of the River System

@ Navigation

@ Flood-damage reduction
® Power generation

@ Water supply

@ Water quality

@ Recreation




Providing 800 Miles of Navigable Waterway

Maintaining 11-Foot Channel

Benefits

@ Economic growth in the Valley

@ Move nearly 50 million tons annually
o $555 million in shipper savings

@ $750 million in reduced rail rates

e Access to Inland Waterway System

@ Maintain tributary channel markers
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What’s being done

Flood-Damage Reduction

@ Maintain flood-storage allocation
@ Store water during flood to reduce crest
@ Issue flood forecast for regulated streams

@ Release water at nonflood rate after crest
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Tennessee River System Provides

Power (Generation

1 @ Hydropower

29 hydro plants and 109 units (excluding
Raccoon Mountain)

= Approximately 3600 megawatts of capacity

= Approximately 10 percent of total generating
- capacity

= Raccoon Mountain Pumped Storage adds
about 1600 megawatts

@ Cooling water for fossil and nuclear plants



Thermal

Cooling Water

e e 4 2 5
S i it 3 ﬁ‘x‘.u

Reservoirs supply cooling
water for thermal power plants
throughout the Valley




Benefits of

Water Supply

@ Industry supplied with process
water and cooling water

Municipalities supplied with water
for household use and waste
assimilation

Reservoirs supply clean and
reliable water and a minimum
depth for intakes




Benefits

Recreation

@ Quality of life

@ Boost to local
economies

©

Boating

@ Swimming

@ Fishing

o Whitewater rafting and paddling

Provides releases for whitewater
recreation and summer pool levels



Operations Cycle and
Operating Policy
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Em Current Operating Policy

Reservoir Operations Policy

. Establishes a balance of operating objectives.

« Guides system-wide decisions about how much water is stored
in specific reservoirs, how the water is released, and the timing
of those releases.

* Helps TVA in managing its reservoir system to fulfill its
statutorily prescribed operating objectives (navigation, flood
control, and power production) and to provide other benefits to
the region—such as recreational opportunities and improved
water quality.

« Composed of guidelines that describe how the reservoirs
should be operated given the rainfall and runoff, and the
- operating objectives.



LT

Current Operating Policy

Reservoir Operations Policy

Consists of operating guidelines which must be flexible to be
effective over the wide range of rainfall and runoff patterns.

Establishes pool level parameters for daily operations.

Deviates temporarily from normal operating guidelines in certain
circumstances to meet critical power system situations, to meet

other reservoir system needs, or due to floods and droughts.

&
®
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Em Current Operating Policy

Elements of Operating Policy

| - Water Release Guidelines—guide the release of water needed
for reservoir system and project minimum flows, including
flows for special operations.

e Other Guidelines and Operational Constraints—include
procedures and limitations set for hydropower generation,
response to drought conditions, scheduled maintenance for
power generation facilities, power system alerts, dam safety,
security threats, and environmental emergencies (e.g., spills).
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Current Operating Policy

Reservoir Operating Guidelines

Operating Guide Curves

Used for storage projects only
Unique for each project
Depict relationship of pool elevation versus time

Elevation reflects water in storage and available flood
storage.

Time depicts seasonal aspect of reservoir pool levels.




Reservoir balancing
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Operating Guide

Main River Reservoir

Chickamauga

(LJ) NOILYAT3

' ' ' ' ' ' ' ' !
' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' 8}
' 0 ' 1 ' ' ' '
' ' ' ' ' ' ' ' [
' ' ' ' ' ' ' '
' ' ' ' 1 ' ' ' 0
' ' ' ' ' ' ' '
' ' ' ' ' ' ' '
PN O e | SRLASREETS P BRI UM S S e RO e BT S S e d—
' ' ' ' ' ' ' '
' ' ' ' ' ' ' '
' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' W
[ ' ' ' ' ' ' '
' ' ' ' ' ' ' ' _ z
' ' ' ' ' ' ' '
' ' ' ' ' ' ' '
deeedancad L tesselanaad Josieiaa | Lanwde 0 i Menihiddiatanine b
i 0 ' ¥ i i v O 0 h
' ' ' ' i ' ' ' ' '
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' _ d
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' o
' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' '
PRPRPAE e pupa B e Lecaalacandaa rebcnnclaceadanaadd S | e P -
' ' v ' i [ v ' 0 ' '
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' il
' ' ' ' ' ' ' ' i ' o
' ' ' ' ' ' ' ' i ' )
' 1 ' ' ' ' ' ' ' ' '
' ' ' ' i ' il ' ' ' ' _ w0
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' 1 ' ' '
asssgasncqandocmonan [ seteccsamecaspanasgennan e hosanfanas -
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' '
<
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' 0 ' ' o o
' ] ' ' ' 1 ' ' [ ' [ - >
' ' ' ' 1 ' ' ' ' ' '
' ' il ' ' ' ' ' ' ' ' o A
' ' ' ' ' ' ' ' 1 ' ' s
' ] ' i ' ' ' ' t ' il V
mssetamcedeafeniccccnpannasan celeccsspasnetancadennaa e —
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' Z
' ' ' ' ' ' ' ' ' ' ' i
' ' ' ' ' ' ' ' ' ' ' o =
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' m— =
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' =
P possegas e PRPR L R T o R i o
' ' 1 ' ' ' ' ' ' ' ' m~
' ' ' ' ' ' ' ' ' ' ' c
' ' ' ' ' ' ' ' ' ' ' —_ -
' ' ' ' ' ' ' ' ' ' i
' ' ' ' ' ' ' ' ' 0 [ M— =
' t ' ' ' ' [ ' ' ' ' 2
' ' ' ' ' ' ' ' ' ' '
' ' ' 1 ' ' ' ' ' ' '
widebenvedacodteanis Limantaa salseana Lemwnlanaadivasd (e Lacnadaions —
i " () i i \ O i i ¥ CErEnTIe
' ' ' ' ' ' ' ' ' ' '
' ' ' [ ' ' ' ' ' ' ' — >
[ ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' i o
' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' M
' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' '
sssedancad toadeddicans Lossslosnadans hsssadinandanaas fiwnne Leswabunse e
i 1 ' v i 0 v V
' ' ' ' ' ' ' '
' ' ' ' ' ' ' [
' ' ' ' ' ' ' ' A
I ITE W . L | | g
' ' ' ' ' ' ' ' ' A
' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' '
ssssbusacdenfocdisnce boweedesndesssshsses Civunbaswndess e —
' [ ' 1 i [ ' ' ' [
' ' ' ' ' ' ' ' ' ' *
' ' ' ' ' ' ' ' ' '
e
] ' ' ' ' ' ' ' ] '
' 1 ' ' ' ' ' ' ' ' 3]
' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' i ' M
' ' ' ' ' ' ' ' ' '
i ' ' ' ' ' ' ' ' '
e e fo s sam PeaEses e s el lesemomessnpusnndnnnns o —
' ' ' ' ' ' ' ' ' —
' i ' ' ' ' ' ' '
»
' ' ' ' ' ' ' i '
' w ' ' ' ' ' ' ' ' Q
' ol ' ' ' ' ' ' ' _ %lv
' ' ' ' ' ' ' ' '
' (@] ' ' ' ' ' ' il
' ' ' ' ' ' ' ' '
—
cesatsccas tmloa feecnabaccabonandennna feweoamocnnsoncndencaa o d—
' =] ' ' ' ' ' ' ' *
' ' ' ' ' ' ' ' '
' = ' ' ' [ ' ' ' '
' ol ' ' ' ' [l ' ' <
' T ' ' ' ' ' ' ' ' o
' ' ' ' ' ' ' ' ' -
' ' ' ' ' ' ' ' '
' 0 ' ' ' ' ' ' ' '
' ' ) ' ' ' ' ' ) ' —
r~ w0 w T (32} N o o (22} o] ~ [Le) w T
w© w w w o [} w w ™~ ™~ M~ r~ r~ r~
(€] (£] (€] o @O [£e) (2] w0 o (£} [£e) 0 w0 o0




5L J,C\ﬁ

&
Fontana

1740

' ' ' ) 1]
" A
: oo f g o
: T = s
] . ] “ 1 0
T e e sesesdbasss cERaEs S L = ]
: ‘ , ' ' i o
L} i 1} 1 '
: : : : : 6 O
1 1 1] 1} ' N F
L} ) ' 1 1
..... R (P S 4CH . OO RSRE S o
: i : g
' ' ' =
RN w w
' ] )
. h : =
’ 1 L lm
||||||||||||||||||| s...lnlnuoiuul_.—auualll F
' ' ' Aw
' ' '
' ‘ : E K
' 1 1
1 ' 1 S
L] 1 1
' 1 1
..... B U S,
' ' '
' 1 1}
: : ‘ o
' ' ' peu |
' H : <
L 1 1
L} 1 '
.............................. B R R -
L 1 1
) L) 1
' ' ' _
: : i 3
' H :
L 1 1
1 L} )
................... B TR S S
1 1 1
' { 3 1
: . . s
' ' ' 3
' ' ' -
1 1 '
L3 1 L]
T OTES B E  IRRPS TR e Clodaliiand .
\
' >
' o
' =
L 1
1 Ll
..... TR, S NG RS, <IN R IR e ¢ S
1 L [} 1
1) ] L) ' 1
1 1 . il 1
1 ' . ' ] g
' ' ' ' ' Q.
Lo oL P <
L] ] ' il 1] L}
L L} 1 il L} 1
lllll daevovolecenas Illlllllllrllliklip R e ) e S S
1 ' L} L] L} 1
1 ' 1 1} -_- i
1 ' 1 1 1} 1 1 —
, : : i : i H ' [
TN P ! “ p:
1 1 Ll 1 [} 1 1} .
L] 1 1 ' 1 1 1 L}
..... Mssbnies i e R e SEIS CRRRI S I < L S,
F R TN
S L 1 1
AN N . PN a2 §
' ' o [ ' .C_. ' ' J @ c
' ' ' ' 1 ' ' ' w o
' ' @) ' ' [ ' ' ' ot
A e~ R O LT DIV N . o
SERRPEEELE ORl=] SRR - ..w* - . ; . N
' ' ol 1 ' = ' ' ' ' o
0 ' o 1 ' .O-*. ' ' ' = [an]
L} Al 1 ) L] 1 L} 1 ' a
SRR T ERT N Y RS TR
Ll L] L} L 1 1 #: ' 1 '
1 Ll ] 1 L) _- 1 1 1
1 ' 1 1 1 ' 1 1 1
o o o o o o o o o o o [ o Lo |
o™ (o] . o (»2] w r~ w0 uw - o« (o] ~— L
~ r~ r~ r~ w (L] (£ (£ [£e] [Le] w (€] w0 w0
: mad — - ol - ~— ~-— - ~— — ~ L b A o ~—
(L) NOILYATN3




Fontana

Elevation, Ft.
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TVA releases depend on the amount of storage relative to the
SMOG

Chickamauga Minimum Flows by Week, CFS
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History of Policy Changes

-~ TVA has perlodlcally made changes and
'*f"adjustments to its reservoir operations

~_policy in order to achieve: greater overaII‘ B

‘:'l"'ffr?}f;f}i'vaIue for the pUb“C
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m History of Policy Changes

Reservoir operations policy also reflects a L

growing experience and understanding of the |

o “;;,,challenges and I|m|tat|ons |mposeld by annualw e
. variations in rainfall and rur pecially
R ;‘}"durlng droughts and floods




[T}  History of Policy Changes

- Past policy changes reflect factors such as:
0 The publlc s changing needs and concerns

G f,f,c‘z Requests from C|t|zens and reglonal groups;;*f*l o

RS Enwronmental quallty |ssues

@ Changes |n the POWGr '”dUStry




History of Policy Changes — 1970s

Improved Reservoir System Benefits

* |n the early 1970s, TVA 'began looking for
‘ways to improve system beneflts W|thout
adversely |mpaot|ng objectlves

. A multlple reserv0|r study completed in 1971
found that* some of these objeotlves oould b My
“met by raising minimum winter-water Ievels at
‘nine t”bUtal'y Storage reservoirs.




m History of Policy Changes — 1980s

Reservoir Resource Re-evaluation Program

o Br'ought together a team of TVA specialists to
- review its operatlons and evaluate suggested
changes 5 ,k@gﬁuffﬁﬂ5QQQjf”*”””wwm753f"

o 0 Was the beglnnlng of a more formal evaluatlon‘v "
LT process thatt mvolved publlc mput PR

© ‘P'r0vide.d1iaz forum for ~external gro'ups.f o




History of Policy Changes — 1980s

. TVA developed methods to provrde hlgher -

- Reservoir Release Improvement Evaluations

o Due to low availability of water during the
extended drought of the 1980s, TVA
experimented with minimum flows to improve
‘aquatic habitat, water quallty, and waste |
assrmllatlon TR

“minimum flows, moludrng turbine’ pulsrng, ;
re- regulat|on weirs, and contlnuous reIeases
th rough smaII tu rblnes T AR B

;‘ © TVA aIso began the process of evaluatlng and,,);_ o
Implementlng methods to mcrease dlssolved
Oxygen (DO) concentratrons : S

,,,,,,,,,,,




History of Policy Changes — 1990s

Lake Improvement Plan (LIP)

o Prepared in response to public |nput through the
- National Environmental Polloy Aot (NEPA) |
process |

o e o Reflected a growmg recognltlon that benefits
beyond the operatlng objectlves of nawgatlon
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History of Policy Changes — 1990s

Lake Improvement Plan (LIP)

* Extended summer reservoir levels on tributary
reservoirs to' increase recreational opportunities.

® Increased m|n|mum ﬂow reqwrements for
many of the ma|n stem and trlbuta”'v'fﬂ projects

Began a program to increase DO o
concentratlons |n the releases from 16 dams




m History of Policy Changes — 2004

'Reservoir Operations Study (ROS)

o |nitiated in 2001 with study results
|mplemented |n summer 2004

: U"V"J'?:'V:'cz) Enabled TVA to determlne whether changes
toits operatlons policy would produce greater
publlc vaIue SRR =

| o MOd'lfled;} the baIance amr ng the operatlng

 objectives for the system resulting in a

-~ different mix of benefits that would be more
| Aresponswe to publlc values.

10







" What have been the effects of these policy changes?




Tributary Guide Curve Evolution

Elevation, Ft.
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Tributary Guide Curve Evolution

Douglas (2004-Present)
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Tributary Guide Curve Evolution

Douglas 1972-1990
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Tributary Guide Curve Evolution

Elevation, Ft.

Douglas 1943-1971
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Tributary Guide Curve Evolution

Elevation, Ft.

Douglas 1991-2003
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