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Z SRB Comp Study

Study Approach

Establish Existing Condition (Base) In
HEC-ResSim

Current Operational Rules

Water Supply Needs (2003)

Hydropower Requirements




Z SRB Comp Study

Water Allocations and Operational
Scenarios

Drought Plan Operations




Z SRB Comp Study

Drought Plan Operations

Objective- To access the impacts of different
drought rules, triggers, and their timing

New Drought of Record (1998-2002) was used for
analysis




Z SRB Comp Study

1A. During drought recovery increase flows when return
elevations are X feet above setting elevation

1) X =1 ft

2) X =2 ft

2A. Increase the number of drought triggers for drought
management and return from drought to provide a more gradual
transition to 3600cfs.

3A. Lower the minimum drought-trigger 3 JST releases to 3300
cfs (3A1) and 3000 cfs (3A2) with a rule to maintain 3600 cfs at the
lock and dam. Similar to EA proposed during recent drought.

4A. Raise minimum level 3 JST releases to 3800 cfs to determine
or illustrate pool elevation differences.




Z SRB Comp Study

5A. Maximize RBR pumping during drought within current
environmental operational limits.

1. Two pump units June thru Sept.
(w/o JST O2 system; same as Base)
2. Four pump units available June thru Sept.

6A. Add flow restrictions at JST for drought trigger 1 condition.
(eg 5200 cfs)

7A. Adjust Level 3 elevations at Hartwell and JST from 646 and
316 to

1) 648 and 318
2) 649 and 319




1A1. During drought recovery increase flows when return
elevations are 1 foot above setting elevation

1A2. During drought recovery increase flows when

return elevations are 2 feet above setting elevation
TDsfault Plot - Hartwall, 10:14AM OEX
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1A1. During drought recovery increase flows when return
elevations are 1 foot above setting elevation

1A2. During drought recovery increase flows when
return elevations are 2 feet above setting elevation

' Default Plot - Hartwell, 10:14AM
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1A1. During drought recovery increase flows when return
elevations are 1 foot above setting elevation

1A2. During drought recovery increase flows when
return elevations are 2 feet above setting elevation
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1A1. During drought recovery increase flows when return
elevations are 1 foot above setting elevation

1A2. During drought recovery increase flows when

return elevations are 2 feet above setting elevation
" Default Plot - Thurmond, 10:2344 EER
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3A. Lower the minimum drought-trigger 3 JST releases to 3300

' Default Plot - Hartwell, 10: 2944

File Edit Plot  Wiew

cfs (BAl) and 3000 cfs (3A2) with a rule to maintain 3600 cfs at

the lock and dam
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3A. Lower the minimum drought-trigger 3 JST releases to 3300
cfs (BAl) and 3000 cfs (3A2) with a rule to maintain 3600 cfs at
the lock and dam

'\ Default Plot - Hartwell, 10: 2948
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3A. Lower the minimum drought-trigger 3 JST releases to 3300
cfs (BAl) and 3000 cfs (3A2) with a rule to maintain 3600 cfs at

the lock and dam

' Default Plot - Thurmond, 10:354M
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3A. Lower the minimum drought-trigger 3 JST releases to 3300
cfs (BAl) and 3000 cfs (3A2) with a rule to maintain 3600 cfs at
the lock and dam

| Default Plot - Thurmond, 10:354M
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| Default Plot - Thurmond, 10:42AM
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4A. Raise minimum level 3 JST releases to
3800 cfs to determine pool elevation differences
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'l Default Plot - Thurmond, 10:42AM
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4A. Raise minimum level 3 JST releases to
3800 cfs to determine pool elevation differences
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'\ Default Plot - Hartwell
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5A2. Maximize RBR pumping during drought
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5A2. Maximize RBR pumping during drought
4 units Jun- Sept

'\ Default Plot - Thurmond, 10:48AM
Fie Edit Plot  Wiew
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= = = Thurmiond-Flood Control.Base. 0. Bew-ZONE.1DAYT + Thummond- Flood Control. Oroughts 420 Bew-Z0NE. 1 DAY = = == Thurmond-Top of Consenvation Base. 0. Bew-ZONE.10AYT = = o Thummond-Top of Conservation. Drought$ 420 Bew-Z0NE.1 DAY
+ Thurmmaond- Inactive Baze. 0. Bew-Z0ONE 1 DAY + Thummand- Inactive Orought6A20 Bew-Z0ONE 1 DAY = Thi d- Induced h B: 0. Bew-Z0ONE 1 DAY + Thi - Induced h O hit5. Bew-ZONE 1 DAY
+ Thurmend- Lawvel 1.Baze: Bev-ZONE.1 DAY + Thurmand-Lawel 1. Drought52A20. Bey-Z0OHE. 10AY === == Thurmond-Lewel 2.Base Bev-ZOME.1DAY _— + Thummand- Lewel 2, Drought$.220. Bey-Z0OHE. 104
+ Thurmond- Lawvel 3.Baze: 0.Bev-ZOME.1 DAY + Thurmand- Lawel 2, Drought5.420. Bey-Z0OHE. 10AY === = Thurmond-Lewvel 4.Base Bev-ZOME.1DAY === ==+ Thummond- Lewel 4. Drought5.220. Beyv-ZONE.1DAY
Thurmend-Paol. Base: 0.Bew 10AY Thurmand- Pool. Drought5,A20, Bew .1 DAY — — — Time of Simulation




'\ Default Plot - Hartwell, 10: 564

File Edit Plot  Wiew

6A. Add flow restrictions at JST for drought
trigger 1 condition. (eg 5200 cfs)
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= Hartwell- Inactive. OroughtfiAo. Bew-Z0NE. 1 DAY
o Hartwell- Lewel 2. OroughtB20. Bew-Z0MNE 1 DAY

=== ==+ Hartwell- Level 4 Droughtfi &0 Bew-Z0NE 1 DAY
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=== = Hartwell-Top of Conservation.Base- 0.Bev-Z0NE.1DAT
+ Hartwell-Lewel

1.Baze------0.Bev-ZONE.1 DAY

+ Hartwell-Lewel 3.Base;

T
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Hartwall- Pool. Drought &40, Bey 1 DAY

0.Bev-ZONE.1DAY
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0. Bew-Z0ONE 1 DAY
— — — Time of Simulation

=== Hartwell-Top of Conservation.DroughtGA-0.Bew-ZONE.10AY
+ Hartwell-Lewel 1. 0roughtfiAd. Bew-ZONE 1 DAY

+ Hartwell- Lewel 3. OroughtfiA0. Bew-ZONE 1 DAY
— - — Hartwall-Inducad Surcharge_ O
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'l Default Plot - Hartwell, 10: 5648
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6A. Add flow restrictions at JST for drought
trigger 1 condition. (eg 5200 cfs)
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+ Hartwell-Flood Control. Base: 0.Beyv-ZONE1DAY
+ Harwell-Inactive. Base------0. Bev-ZONE. 1 DAY
+ Hartwell-Lewvel 2. Baze- . Bev-Z0ONE 1DAY
+ Hartwell- Lewel 4 Baze. Bew-ZONE1DAY

Hartwall- Pool. Bage. 0. Bew. 1 DAY

+ Hartwell-Flood Control.Drought&40. Bew-Z0ONE.1 DAY + Hartwell-Top of Conservation. Base: 0.Bev-ZONE.1 DAY + Hartwell-Top of Conservation.DroughtfA0. Bew-Z0ONE 1 DAY

+ Hartwell- Inactive . Droughitd A0, Bew-Z0NE 1 DAY + Hartwell-Lewel 1.Base. 0. Bev-ZONE. 10AY + Hartwell-Lewel 1. 0roughtSA0. Bev-Z0NE 1 DAY

+ Hartwell- Level 2. 0roughtGA0. Bew-Z0NE. 1 DAY + Hartwell- Lewel 3. Base- 0. Bew-ZONE. 10AY + Hartwell- Lewel 3. OroughtGA0. Bew-Z0MNE 1 DAY

+ Hartwell-Leval 4 Oroughtfi A0 Bew-Z0ONE 1 DAY + Hartwell-Induzed Surcharge Base. 0 Bew-ZOME 1DAY + Hartwell- Induced h O htfia0 Bew-ZONE 1 DAY
Hartwell- Fool . Droughtfa0. Bew 1 DAY — —— Time of Simulation




6A. Add flow restrictions at JST for drought
trigger 1 condition. (eg 5200 cfs)

'\ Default Plot - Thurmond, 10: 594
File Edit Plot  Wiew

F /il pr—e—e—a—

\

Thurmond

Base
6A

T T T T T T
1998 1999 2000 2001 2002 2003
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=== = Thurmond-Flood Control.Base: 0.Bev-Z0NE.1DAT === Thurmond-Flood Control. DroughtA-0. Bew-ZONE. 1 DAY === = Thurmond-Top of Conservation.Base: 0.Bev-Z0ONE 1 DAY === Thurmond-Top of Conservation.DroughtfA0.Bew-Z0HE.1 DAY
= == Thurmiond- Inactive Baze: 0. Bev-ZONE. 10AY = = o Thurmond- Inactive . DroughtSA0. Bew-Z0ONE. 1 DAY o Thi - Induced . Bew-Z0ONE 1 DAY o Thi d-Induced Surcharge . Droughit! .Bew-ZONE.1DAY
= Thurmiond- Lewvel 1.8ase. 0.Bevw-ZONE. 1 DAY wm w m  Thurmond- Lewel 1. Oroughtf2:0. Bew-Z0NE. 10AY = Thurmond- Lewel 2. Hase. 0.Bew-Z0NE.1DAY = = Thurmond- Level 2. Orought A0 Bew-Z0ONE. 104

= = == Thurmond-Level 3 Bas Bew-ZONE 1 DAY === == Thummond-Level 3 Droughtfi &0 Bew-Z0NE DAY === Thurmand- Lewel 4 Base. 0 Bew-Z0NE 1 DAY == === Thurmond-Level 4 Oroughtfi A0 Bew-Z0ONE DAY

e Thurmond- Pool Base. 0.Beaw 10AY e Thurmonid- Pool . Drought 640, Bew 1 DAY — — — Time of Simulation




Add flow restrictions at JST for drought
trigger 1 condition. (eg 5200 cfs)

'l Default Plot - Thurmond, 10:5%AK
Edit  Flot  Yiew
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+ Thurmend- Fleod Control. Base. 0.Bev-ZONE1DAY + Thurmend-Flood Control . Droughtf.20. Bew-Z0ME 1 DAY + Thurmend-Top of Conservation. Baze. 0.Bev-ZONE.1 DAY + Thurmend-Top of Conservation DroughtfA0. Bew-Z0ONE 1 DAY

+ Thurmend- Inactive. Base---—-0.Bew-ZONE. 1 DAY + Thurmend- Inactive . Drought8.40. Bew-Z0ONE 1 DAY + Thurmend-Induced $urcharge. Base. 0.Bev-ZONE.1 DAY + Thurmend- Induced Surcharge Droughtf A0, Bew-Z0ONE 1 DAY

+ Thurmend- Lewel 1.Baze---—0.Bev-ZOME. 1DAY + Thurmeond-Lewvel 1.0roughtGA0 Bev-ZOME.1 DAY + Thurmend-Lewel 2.Baze 0.Bew-ZONEADAY + Thurmend-Lewel 2. DroughtGA0, Bewv-Z0OME.1 DAY

+ Thurmend-Lewel 3, Baze------0. Bev-ZONE. 1DAY + Thurmeond-Lewvel 3. DroughtG A0 Bev-ZONE. 1 DAY + Thurmand-Lewel 4.Baze 0.Bew-ZONEADAY + Thurmond-Lewel 4. DroughtA0, Beyv-ZONE.1 DAY
Thurmond-Pool. Base------0. Bev. 1 DAY Thurmond-Pool. DroughtGAc0. Bew. 1 DAY Time of Simulation




7A. Adjust Level 3 elevations at Hartwell and JST
from 646 to 1)648 2) 649 and 316 to 1)318 2)319

' Default Plot - Hartwell, 11:034M
File Edit Plot  Wiew
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Hartwell- Induced Surcharge Drought7A10 Bew-ZONE A DAY == e—
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Hartuall-Induced Surcharge Orought 7420 Bew-Z0NE 1 DAY
— — — Time of Simulation



7A. Adjust Level 3 elevations at Hartwell and JST
from 646 to 1)648 2) 649 and 316 to 1)318 2)319

'l Default Plot - Hartwell, 11:034M
File Edit Plot  wiew

e g

Hartwell

Base
/Al

T T T
Apr Jull Apr
2001 2002
3
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Hartwell- Pool Baze. 0. Hew. 1047 Hartwell-Pool . Orought 7410, Bew. 104 Hartwell- Pool. Drought 7 AZ0. Bew .1 DAY — — — Time of Simulation




7A. Adjust Level 3 elevations at Hartwell and JST
from 646 to 1)648 2) 649 and 316 to 1)318 2)319

' Default Plot - Thurmond, 11:06AM
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=== Thurmend-Top of Consenration.Base: 0. Bew-ZONE.1 DAY
= = = Thurmond- Inactive . Orought 7400, Bew-Z0NE 1 DAY
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0.Bew. 10AY Thurmond-Paol. Drought 7410, Bew. 10AY

== == Thurmond- Level 2 Base.
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— — — Time of Simulation



7A. Adjust Level 3 elevations at Hartwell and JST
from 646 to 1)648 2) 649 and 316 to 1)318 2)319

'\ Default Plot - Thurmond, 11:064Ak
File Edit Flot  Wiew
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=== == Thurmond-Flood Control.Base. 0.Bew-ZONE.1 DAY === == Thurmond-Flood Control. Drought? 410, Bew- ZOME.1 DAY == = == Thurmond-Flood Control. Drought7.420. Bev-Z0ONE.104Y Thurmond-Top of Conzervation.Base 0.Bev-ZOME.1 DAY
— - — Thurmond-Top of Conservation.Drought 7410, Bew-ZOMNE. 10AY — - — Thumond-Top of Conservation.Drought? 420 Bew-ZONMEADAY — - — - Thurmond-Inactive. Baze: 0.Bew-ZONE DAY + Thurmand-Inactive . Drought? A10. Bew-Z0ME. 1 DAY
— - — Thurmond-Inactive . Drought 7420, Bew-Z0ONE. 1 DAY + Thurmend-Induced $urcharge. Base. 0.Bev-ZONE1DAY — - — Thurmond-Induced Surcharge. Drought 7410, Bew-ZONE. 10AY — - — Thurmond-Induced Surcharge. Drought? 220, Bew-Z0OME.1 DAY
— - — Thurmond-Level 1.Base 0.Bev-ZONE.1 DAY + Thurmend-Lewel 1.Drought? A10. Bew-Z0NE. 1 DAY — - — Thurmond-Lewel 1.Drought?A20. Bew-Z0NE 1DAY + Thurmand-Lewel 2.Baze 0.Bew-ZONE DAY
= = = Thurmond-Level 2.0rought? A0, Bew-Z0NE.1 DAY Thurmend-Lewel 2. Drought?A20. Bev-Z0ONE. 1 DAY === Thurmond-Level 3 Base 0, Bew-Z0ONE.1 DAY Thurmond-Lewvel 3. Drought 7410 Bew-Z0HE. 1 DAY
= Thurmiond- Lewvel 3. 0rought 7 A20. Bew-Z0ONE. 1 DAY Thumond- Lewel 4. Base- 0. Bew-ZONE. 10/AY = = Thurmond- Lewel 4.0rought 7410, Bew-Z0ONE. 10AY Thurmond-Lewel 4. Drought 7AZ0. Bew-Z0ONE. 1 DAY
s ThurmiNid- Pl Baze: 0. Hew 10AT Thurmond- Pool. Orought? A0, Bew 1 0AT Thurmond- Pool . Orought 72420 Bew 1 DAY Time of Simulation




RBR Pump Comparison (Hartwell)

' Default Plot - Hartwell, 5:48PM
File Edit Plot  Wiew
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Hartwell-Flood Cortrol Base: 0.Bew-Z0ONE 1 DAY — = —- Hartwell-Flood Control. Mo Pump----0. Bev-ZOME.1 DAY — = — Hartwell-Flaod Control. LimitPumps0.Bew-Z0NE.1 DAY — - — Hartwell-Top of Conservation.Base: 0, Bew-Z0OME.1 DAY
+ Hartwell-Top of Conszervation.NoPump----0.Bew-ZONEADAY  — - —. Hantwell-Top of Conservation.limitPumps0 Bew-ZONE1DAY  —-— Hartwell-Inactive. Base: 0.Bew-ZONE DAY — - — Hartwell-Inactive . Mo Pump----0. Bev-Z0ONE 1 DAY
+ Hartwell-Inactive. Limit Pumps0. Bev-ZONE 1 DAY === Hartwell-Level 1.Base------0.Bev-ZONE. 1DAY === Hartwell-Lewvel 1.NoPump----0.Bew-Z0NE1DAY === Hartwell-Level 1.LimitPumps0.Bew-Z0NE.1 DAY
+ Hartwell-Lewel 2.83se. 0.Bev-ZONE 1 DAY = Hartwell-Lewvel 2. HoPump----0.Bev-Z0NE 1 DAY == Hartwel-Level Z.LmitPumps0. Bew-Z0NE 1 DAY e Hartuwell-Lewel 3. Base: 0.Bev-ZONE. 1 DAY
+ Hartwell- Lewel 3. MoPump----0. Bew-Z0MNE 1 DAY + Hartwell-Level 3. UimitPumps0. Bevw-Z0HE. 1DAY + Hartwell- Lewel 4.Base. 0. Bew-ZONE.1DAYT = Hartuwell-Lewel 4. NoPump----0.Bew-Z0NE.1 DAY
+ Hartwell-Lewel 4. Limit Pumps. Bew-Z0ONE 104Y + Hartwall-Induced Surcharge Base 0 Bew-ZONE 1 DAY = Hartwell-Induced Surcharge MoPump----0 Beyv-ZOHE 10AY ==« == Hartuall-Induced Surcharge Limit Fumps0. Bew-Z0NE 1 DAY
Hartwell- Paol Base. 0.Beaw 10AY Hartwall-Fool. Mo Pump----0. Bev .1 DAY Hartwell- Paol. LimitPump=0.Baw. 1 DAY — — — Time of Simulation




RBR Pump Comparison (Thurmond)

'\ Default Plot - Thurmond, 5:47P
File Edit Flot  Wiew
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= = == Thurmond-Flood Cortrol.Baze: 0. Baw-ZONE1 DAY === ==+ Thumond-Flaod Control. MoPump----0.Bew-Z0HE. 1 DAY == = == Thurmond-Flood Control. imitPumps0. Beyv-Z0NE.104Y == === Thurmond-Top of Conservation. Baze: 0.Bev-ZOME.1 DAY
— - — Thurmend-Top of Conservation.MoPump-—--0.Bev-Z0OME1 DAY —-—. Thummond-Top of Conservation. LimitPumps0.Bev-ZOME.1DAY — - — . Thurmond-Inactive. Base- 0.Bew-ZONE DAY — = — Thurmond-Inactive. Mo Pump----0. Bev-Z0OME.1 DAY

— - — Thurmend-Inactive . Limit Pumps0. Bev-ZONE. 10AY — = — Thumond-Induced Surcharge.Base: 0.Bew-ZONE1DAY — - — Thurmond-Induced Surcharge. MoPump--—-0.Bev-ZONE.1DAY — - — Thurmond-Induced Surcharge. limit Pumps0, Bew-Z0ONE.1 DAY
— - — Thurmond-Level 1.Base---—-0.Bev-ZONE.1 DAY —=— Thumond-Level 1.NoPump----0.Bew-ZONE1DAY — - — Thurmond-Lewel 1.Limit Pumps0. Bew-Z0NE 1 DAY — = — Thurmond-Level 2.Base- Bey-ZONE.1DAY

== = Thurmond-Level 2.HoPump----0.Bev-Z0ONE.1 DAY === Thummond-Lewel Z Limit Fump=0.Bev-Z0NE1DAY === Thurmond-Level 3 Base 0, Bew-Z0ONE.1 DAY === Thurmond-Lewel 3.NoPump----0.Bev-ZONE.1 DAY

= = == Thurmond-Lewel 3. Lmit Pumps0, Bewv-Z0NE. 1 DAY e  Thummond- Lewel 4, Baze- . Bev-ZONE DAY = = Thurmond- Lewel 4.HoPump----0.Bew-Z0ONE.1 DAY = = o Thurmond-Lewel 4. LimitPumps0.Bev-Z0NE. 1 DAY

e THUMNA- P01 . Ba S Bew. 10AY e ThurmONA- Piol. NoPump----0.Bew . 1 0AY Thurmaond- Pool . Limit Pumps0. Bew 1 DAY — —— Time of Simulation




Z SRB Comp Study

Analysis of Results

% time In drought levels
Summary Statistics (mean, min, max)

Frequency Distributions (pool
elevations, releases or downstream
locations)




