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AppendixA Water Control System Description Tahles

Table A-03 Minimum Flows, Techniques, Requirements,
and Commitments
Minimum . .
Project Techniques Flows Frequency and Duration Opt_erat!ng
of Flows Objective
(cfs)
Mainstem Projects
Kentucky Appropriate 18,000 Bi-weekly average: June—August Water supply,
daily scheduling 15,000 Bi-weekly average: May and water quality
September
12,000 Daily average: October—April
5,000 Year-round instantaneous flows if Navigation
Paducah, Kentucky, stage on Ohio
River is greater than 16 feet (occurs
about half the time)
15,000 Continuous when Paducah stage is | Navigation
between 14 and 16 feet (occurs
about half the time)
20,000 Continuous when Paducah stage is | Navigation
less than 14 feet (occurs about 2%
of time)
Pickwick’ Appropriate 15,000 Bi-weekly average: June—August Water supply,
daily scheduling 9,000 Bi-weekly average: May and water quality
September
8,000 Daily average: October—April
16,000 Instantaneous when Kentucky Navigation
headwater is at 354-foot elevation
8,000 Instantaneous when Kentucky Navigation
headwater is at 355-foot elevation
Wilson Appropriate 8,000 Instantaneous when Pickwick Navigation
daily scheduling headwater is at or below 409.5-foot
elevation
Wheeler and Appropriate 10,000 Daily average: July—September Operation of
Guntersville daily scheduling downstream
(45% Wheeler nuclear plant
plus 55% 11,000 Daily average: December—March
Guntersville
flows
) 7,000 Otherwise
Chickamauga | Appropriate 13,000 Bi-weekly average: June—August Water supply,
daily scheduling 7,000 Bi-weekly average: May and water quality
September
3,000 Daily average: October—April

Tennessee Valley Authority
Reservoir Operations Study — Final Programmatic EIS
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AppendixA Water Control System Description Tahles

Table A-03 Minimum Flows, Techniques, Requirements,
and Commitments (continued)

I Frequency and Duration Operatin
Project Techniques Flows q y perating
of Flows Objective
(cfs)

Mainstem Projects (continued)

Watts Bar No more than 15 1,200 Daily average Operation of
hours of zero downstream
flow for holding nuclear plant
pond drainage

Douglas and Appropriate 2,000 Daily average Water supply,

Cherokee daily scheduling water quality

flows for of Cherokee and

Knoxville Douglas along
with local inflow

Norris Turbine pulsing 200 Daily average: pulse every Water supply,
and reregulation 12 hours for 30 minutes water quality
weir

For Bull Run Appropriate 800 Daily average: February—March Thermal

fossil plant daily scheduling . i ! compliance—

1,000 Daily average: April-May operation of
1,200 | Daily average: June downstream
fossil plant
1,500 Daily average: July—September
2,000 Daily average: October
600 Daily average: November—January

Melton Hill Appropriate 400 Daily average Water supply,
daily scheduling water quality

Douglas Turbine pulsing 585 Daily average: every 4 hours for Water supply,

30 minutes water quality

Douglas Appropriate 2,000 Daily average

for Knoxville daily scheduling
of Cherokee and
Douglas along
with local inflow

South Holston | Turbine pulsing 90 Daily average: pulse every Water supply,
and reregulation 12 hours for 30 minutes water quality
weir

Boone Turbine pulsing 400 Daily average Water supply,

water quality

Appendix A-6 Tennessee Valley Authority

Reservoir Operations Study — Final Programmatic EIS



AppendixA Water Control System Description Tahles

Table A-03 Minimum Flows, Techniques, Requirements,
and Commitments (continued)
Minimum . .
Project Techniques Flows Frequency and Duration Opt_erat!ng
of Flows Objective
(cfs)
Tributary Projects
Fort Patrick Turbine pulsing 800 Average 3-hour discharge—year round | Water supply,
H 2 water quality
enry
1,250 Instantaneous: January Operation of
downstream
1,300 Instantaneous: February—March fosvgil plant
1,500 Instantaneous: April-May
1,833 Instantaneous: June—September
1,450 Instantaneous: October—-November
1,350 Instantaneous: December
Cherokee Turbine pulsing 325 Daily average: every 6 hours for Water supply,
30 minutes water quality
Cherokee Appropriate daily 2,000 Daily average
for Knoxville scheduling of
Cherokee and
Douglas along
with local inflow
Watauga Turbine pulsing 107 Daily average: small unit every Water supply,
measured from 4 hours for 1 hour or large unit every water quality
Wilbur® 4 hours for 15 minutes
Fontana Appropriate daily 1,000 Daily average: May—October Water supply,
gﬁ”ahsg\;/eedejrom scheduling Fontana and Santeetlah plus local water quality
inflow
Chatuge Turbine pulsing 60 Daily average: every 12 hours for 30 | Water supply,
and reregulation minutes water quality
weir
Nottely Small hydro unit 55 Continuous Water supply,
when large unit is water quality
not generating
Apalachia® Turbine pulsing 200 Daily average: every 4 hours for Water supply,
30 minutes water quality
Appropriate daily 600 Daily average
scheduling of
discharges from
Apalachia and
Ocoee #1
Blue Ridge? Small hydro unit 115 Continuous Water supply,
when large unit is water quality
not generating

Tennessee Valley Authority
Reservoir Operations Study — Final Programmatic EIS
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AppendixA Water Control System Description Tahles

Table A-03 Minimum Flows, Techniques, Requirements,
and Commitments (continued)

s Frequency and Duration Operating
Project Techniques Flows e
(cfs) of Flows Objective
Tributary Projects (continued)
Ocoee #1 Turbine pulsing 140 Daily average: every 4 hours for Water supply,
1 hour water quality
Appropriate 600 Daily average
daily scheduling
of discharges
from Apalachia
and Ocoee #1
Tims Ford Small hydro unit 80 Continuous Water supply,
when large unit water quality
is not generating
For Appropriate 120 Continuous
Fayetteville daily scheduling
Normandy Appropriate 40 Continuous Water supply,
for Shelbyville | daily scheduling 155 water quality
Upper Bear 5 Continuous Water quality,
Creek water supply
Bear Creek 21 Continuous Water quality,
for Red Bay water supply
Little Bear 5 Continuous Water quality,
Creek water supply
Cedar Creek 10 Continuous

Notes:

cfs = Cubic feet per second.

' Minimum tailwater below Pickwick is maintained at or above a 355-foot elevation for navigation. Continuous

minimum discharge from Pickwick is used to maintain this minimum elevation whenever Kentucky headwater is at

or below a 355-foot elevation. These discharges vary as the Kentucky headwater varies between elevations of

354 and 355 feet.

Fort Patrick Henry is required to supply a minimum flow for the John Sevier Steam Plant that equals the plant

cooling water intake plus a minimum bypass flow for the current time of year. The minimum bypass flow is defined

as follows in the National Pollutant Discharge Elimination System permit for John Sevier:
To the maximum extent practicable (considering only the short and long term availability of water for release
from upstream impoundments and alternative sources of generation to meet the public demand for power),
not less than 350 cfs nor one-third of the plant cooling water flow, whichever is greater, shall be passed over
the dam during the period from June 1 to September 30 at any time the plant is in operation. During the
winter months, or during the period of October 1 to May 31, the minimum bypass flow shall be 100 cfs. These
are the minimum volumes of cold-water to be provided which will ensure the protection of spawning,
development and survival of fish eggs, larvae, and fry and to provide living space for fish consistent with
classified uses downstream from the diversion dam.

Watauga minimum flow is met at downstream Wilbur.

Fontana minimum flow is met at downstream Chilhowee Dam.

Apalachia plus Ocoee #1 must meet a combined minimum flow of 600 cfs as the combined daily average.

Source: TVA file data.
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AppendixA Water Control System Description Tahles

Table A-04

Ramping Constraints by Project

Project

Number of
Turbine Units

Ramping Rate

Watauga

2

Ramp units up and down a maximum of one unit per hour
for downstream safety

Cherokee

Ramp units up and down a maximum of two units per hour
to minimize downstream bank erosion

Douglas

Ramp units up and down a maximum of two units per hour
to minimize downstream bank erosion

Apalachia

Ramp units up a maximum of one unit per hour for
downstream safety

South Holston

Maximum turbine flow of 3,000 cubic feet per second (cfs)
(below Maximum Sustainable Level [MSL] flows) for
hydropower needs required to minimize downstream bank
erosion; MSL flows allowed for flood control

Pickwick

Turbines limited to a ramp rate of 60 megawatts (MW) per
hour when ramping up and a maximum of 40 MW per hour
when ramping down for downstream navigation and bank
stabilization

Kentucky

When Paducah stage is greater than 16 feet—-maximum
hourly discharge variation of one unit per hour

When Paducah stage is less than 16 feet but greater than
14 feet—-maximum hourly discharge variation of one unit per
hour

If Kentucky is not spilling—maximum daily discharge
variation of 35,000 cfs per day

Chickamauga

From November through April, ramp units up and down a
maximum of one unit per hour for Sequoyah Nuclear Plant
thermal compliance

Source: TVA file data.

Tennessee Valley Authority
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AppendixA Water Control System Description Tahles

Table A-05 Fishery Types, Dissolved Oxygen Targets, and Type of
Aeration Facilities at Reservoir Tailwaters
. Fishery DO Target Type of Aeration
RIS Type (mg/L) Facilities

Mainstem Projects

Watts Bar 4 Oxygen injection

Fort Loudoun 4 Oxygen injection

Tributary Projects

Norris Cold-water Turbine venting

Douglas Warm-water 4 Turbine ventmg,l s_urfe}ce water
pumps, oxygen injection

South Holston Cold-water 6 Turbine venting, aerating weir

Boone Cold-water 4 Turbine venting

Fort Patrick Henry1 Cold-water 4 Upstream improvements

Cherokee Warm-water 4 Turbine ventlng,l s_urfape water
pumps, oxygen injection

Watauga Cold-water 6 Turbine venting

Fontana Cold-water 6 Turbine venting

Chatuge? Warm-water 4 Aerating weir

Nottely Warm-water 4 Turbine air injection

Hiwassee Cold-water 6 Turbine venting, oxygen injection

Apalachia® Cold-water 6 Turbine venting

Blue Ridge Cold-water 6 Oxygen injection

Tims Ford Cold-water 6 .T‘.”b'.”e air injection, oxygen
injection

Notes:

mg/L = Milligrams per liter.
1

classified as a warm-water fishery.

The first 4 miles below Fort Patrick Henry are classified as a cold-water fishery; below this point, the tailwater is

2 Chatuge is classified by state standards as a warm-water fishery but has a trout fishery in its tailwater.

® Below the powerhouse.

Source: TVA file data.
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AppendixA Water Control System Description Tahles

Table A-06 Year 2030 Additional Net Water Supply Demand by Project

. Additional Net Water Demand
Project
(cfs)

Mainstem Projects

Kentucky 49.91
Pickwick 42.39
Tennessee—Tombigbee Waterway flows 968.80
Wilson 23.99
Wheeler 132.45
Guntersville 17.15
Nickajack 21.70
Chickamauga 31.12
Watts Bar 14.44
Fort Loudoun 16.92
Tellico 1.44
Tributary Projects

Norris 5.44
Melton Hill 21.99
Douglas 43.22
South Holston 3.79
Boone -8.62
Fort Patrick Henry 167.60
Cherokee -133.87
Watauga 23.84
Wilbur -
Fontana 1.42
Chatuge 3.32
Nottely 0.66
Hiwassee 0.30
Apalachia 0.69
Blue Ridge 16.91
Ocoee #1 -9.02
Ocoee #2 -
Ocoee #3 -
Tims Ford 24.01
Normandy 0.00
Great Falls -
Upper Bear Creek 0.00
Bear Creek -
Little Bear Creek -
Cedar Creek 0.00

Note:

cfs = Cubic feet per second.

Source: TVA file data.

Tennessee Valley Authority
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AppendixA Water Control System Description Tahles

Table A-07 Drawdown Limits for Tributary Reservoirs
Project’ Description Drawdown Limits?
Apalachia Concrete 3 feet per day not to exceed 12 feet per week
Blue Ridge Hydraulic fil 2 feet per day not to exceed 7 feet per week for 28 feet; then
3 feet per week
Chatuge Impervious rolled fil 2 feet per day not to exceed 7 feet per week for 28 feet; then
3 feet per week
Concrete and impervious | 2 feet per day not to exceed 7 feet per week for 28 feet; then
Cherokee .
rolled fill 3 feet per week
Concrete and impervious | 2 feet per day not to exceed 7 feet per week for 28 feet; then
Douglas i
rolled fill 3 feet per week
2 feet per day not to exceed 7 feet per week for 28 feet; then
Fontana Concrete
3 feet per day not to exceed 12 feet per week
Great Falls Concrete 2 feet per day not to exceed 12 feet per week
Hiwassee Concrete 2 feet per day not to exceed 7 feet per week
Norris Concrete and earth fill 2 feet per day not to exceed 7 feet per week for 28 feet; then
3 feet per week
Nottely Impervious rolled fil 2 feet per day not to exceed 7 feet per week for 28 feet; then

3 feet per week

South Holston

Impervious rolled fill

2 feet per day not to exceed 7 feet per week for 28 feet; then
3 feet per week

Watauga

Impervious rolled fill

2 feet per day not to exceed 7 feet per week for 28 feet; then
3 feet per week

Notes:

For those reservoirs not shown, the drawdown rate would follow the rate shown for Blue Ridge.

2

Source: TVA file data.

Appendix A-12
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AppendixA Water Control System Description Tahles

Table A-08 Fill and Drawdown Dates
Mainstem Operating Reservoir Fill Target Date for Start of
Project Mode Target Date Reservoir Drawdown
Kentucky Storage May 1 July 5; sloped to December 1
Pickwick Storage April 5 July 1; 1-foot fluctuation for
mosquito control from mid May
to mid-September
Wilson Run-of-river Mid-April December 1
Wheeler Storage Mid-April August 1; 1-foot fluctuation for
mosquito control from mid-May
to mid-September

Guntersville Limited Mid-April July 1; with 1-foot drawdown to

drawdown November 1; 1-foot fluctuation for
mosquito control from mid-May
to mid-September

Nickajack Run-of-river - -

Chickamauga Storage Mid-April July 1; with 1.5-foot drawdown
to mid-August, remainder of
winter drawdown begins on

October 1; 1-foot fluctuation for
mosquito control from mid-May
to mid-September

Watts Bar Storage Mid-April August 1; 1-foot drawdown to

September 1, then begin
remainder of winter drawdown

Fort Loudoun’ Storage Mid-April November 1

Tributary Operating Reservoir Fill Date for Start of Unrestricted
Project Mode Target Date Reservoir Drawdown

Norris Storage June 1 August 1

Melton Hill Run-of-river - -

Douglas Storage June 1 August 1

South Holston Storage June 1 August 1

Boone Storage Mid-May Labor Day (follows guide curve)

Fort Patrick Henry | Run-of-river - -

Cherokee Storage June 1 August 1

Watauga Storage June 1 August 1

Wilbur Run-of-river - -

Fontana Storage June 1 August 1

Tellico' Storage Mid-April November 1

Tennessee Valley Authority
Reservoir Operations Study — Final Programmatic EIS
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Table A-08 Fill and Drawdown Dates (continued)
Tributary Operating Reservoir Fill Date for Start of Unrestricted
Project Mode Target Date Reservoir Drawdown
Chatuge Storage June 1 August 1
Nottely Storage June 1 August 1
Hiwassee Storage June 1 August 1
Apalachia Run-of-river - -
Blue Ridge Storage June 1 August 1
Ocoee #1 Storage May 1 November 1
Ocoee #2 Run-of-river - -
Ocoee #3 Run-of-river - -
Tims Ford? Storage Mid-May October 15
Normandy Storage May 1 November 1; usually falls
throughout summer to meet
downstream minimum flows
Great Falls Storage August 1 October 1
Upper Bear Creek | Run-of-river - -
Bear Creek Storage Mid-April November 15
Little Bear Creek Storage Mid-April November 1
Cedar Creek Storage Mid-April November 1
Notes:

1

Tellico, connected by canal to Fort Loudoun, has a pool elevation the same as Fort Loudoun. Because Fort

Loudoun is targeted to reach its summer pool level by April 15 and its drawdown does not begin until November 1,
Tellico has a flat summer pool.

Source: TVA file data.
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Tims Ford, by design and original project allocation, has always been operated with a minimum summer pool level
of 883 feet, which applies until October 15.

Tennessee Valley Authority

Reservoir Operations Study — Final Programmatic EIS
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Table A-09 Hydro Modernization Projects To Be Completed by 2014
Power Plant Statu;ar(;ﬁgtober Runner Performance Planned In(lz:li(:svs?’ed

Phase 2 and Phase 3 Projects
Douglas (Units 1-4) Phase 3 High efficiency and capacity Yes
Guntersville (Units 1-4) Phase 3 Increased efficiency and capacity No
Fljﬂrc]:is[:garl‘ll\;lountaln Phase 3 High capacity Yes
Fort Loudoun (Units 3—4) Phase 3 Increased efficiency and capacity Mix
Boone (Units 1-3) Phase 2 High efficiency, low flow Insignificant
Chatuge (Unit 1) Phase 2 High capacity Yes
Apalachia (Units 1-2) Phase 2 Increased efficiency and capacity | Insignificant
Watts Bar (Units 1-5) Phase 2 Increased efficiency and capacity Yes
Phase 1 and Not Started Projects
Cherokee (Units 1-4) Phase 1 High efficiency, low flow Yes
Wheeler (Units 1-8) Phase 1 High efficiency, low flow Not expected
Wilson (Units 19-21) Phase 1 Increased efficiency and capacity Expected
Fort Loudoun (Units 1-2) Not started Increased efficiency and capacity Mix
Wilson (Units 1-4) Not started High efficiency Yes
Wilson (Units 5-8) Not started High efficiency Yes
Ocoee #3 (Unit 1) Not started Increased efficiency and capacity Yes
Nickajack (Units 3—4) Not started Increased efficiency and capacity Yes
South Holston (Unit 1) Not started Increased efficiency and capacity No
Melton Hill (Units 1-2) Not started Increased efficiency and capacity No
Watauga (Units 1-2) Not started Increased efficiency and capacity Yes
Blue Ridge (Unit 1) Not started Increased efficiency and capacity Yes
Wilbur (Units 1-4) Not started Increased efficiency and capacity | Insignificant

Notes:

HMOD = Hydro Modernization.

Phase 1 = No plans developed to date; Phase 2 = Design; Phase 3 = Construction.

1

Tims Ford (Unit 1)
Chickamauga (Units 1-4)
Wilson (Units 9—-18)

Norris (Units 1-2)

Fort Patrick Henry (Units 1-2)
Guntersville (Units 1 and 4)
Douglas (Unit 1)

Raccoon Mountain (Unit 3)
Guntersville (Unit 2)

HMOD projects that have been completed or are scheduled to start soon include:

Wheeler (Units 9-11)
Kentucky (Units 1-5)

Nottely (Unit 1)

Fontana (Units 1-3)
Hiwassee (Units 2)
Douglas (Units 2, 3, and 4)
Guntersville (Unit 3)

Fort Loudoun (Unit 4)
Hiwassee (Unit 1)

HMOD projects that were in Phase 2 (design) and Phase 3 (construction) in October 2001 are included in the Base

Case. Projects that were in Phase 1 or not started in October 2001 are addressed in the cumulative effects

analysis.
Table A-01.

Source: TVA file data 2001.

Tennessee Valley Authority
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HMOD flows for completed projects and those in Phase 2 (design) and Phase 3 (construction) are included in
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