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Congressional Authorization

Authorized Purpose

Congressional Authorization

Hartwell Russell

Thurmond

Flood Damage

Flood Control Act of

Reduction Flood Control Act of 1966 Flood Control Act of
1950 1944
Hydropower
No Navigation
Navigation Authorization
Water Supply Water Supply Act of 1958
Water Quality Federal Water Pollution Control Act of 1972

Fish and Wildlife

Recreation

Federal Water Project
Federal Water | Recreation Act of 1965,

Project Recreation WRDA 1986

Act of 1965 Federal Water Project
Recreation Act of 1965

WRDA 1986
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Hartwell

Russell

Thurmond

3rd most-visited Corps project in the
Nation - 10.1M visitors/year

Largest Corps power plant east of
Mississippi River

8th most-visited Corps project in the
Nation-6M visitors/year

Completed in 1962

56,000 acres (660 ft), 962-mile shoreline

5 turbines , 422 MW

85 Recreation areas (50 Corps operated)

Largest shoreline management program
in the Corps

Completed in 1984

26,653 acres (475 ft ), 540-mile shoreline

8 turbines, (4 as pump-back) 648 MW

32 Recreation areas (3 Corps operated)

Completed in 1952

71,100 acres (330 ft ), 1200-mile
shoreline

7 turbines, 364 MW

55 Recreation areas (35 Corps operated)
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Stream Gage Networks

Explanation - Percentile classes

@ & ®
<10 | 10-24 | 2575 | 76-90 | >90 High |Notranked
Auch below  Below S Above  [Much above

= USGS

®

BUILDING STRONG




Drainage Basins

= Hartwell = 1294 Square Miles (Local Basin Area)
1" Runoff = 1.2’ pool elevation @ 660.0

= Russell = 802 Square Miles (Local Basin Area)
1" Runoff = 1.5" pool elevation @ 475.0

= Thurmond = 2890 Square Miles (Local Basin Area)
1" Runoff = 2.2" pool elevation @ 330.0
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Savannah River Reservoir System

Hartwell Dam

Top of Con, 660 feve|l

Level3

Top of Inactive Pool, 625
1,134,100 AC-FT

- Conservation Storage 2,587,800 AC-FT

Inactive Storage 3,498,500 AC-FT

Pool Schematic

It 15 our objectrve to balance the Hartwell and Thurmond pools m a foot per foot manner for the top 15 feet. Once the
pools have dechned below tlus point. they balance based on percent of depth remauung m thew respectie
conservation pools. If pools declme below Level 1, flow reductions are made from the system m accordance to the
Savannah River Basm Drought Contngency Plan. These drought releases correspond to the nunumum flows needed
to support downstream water quality and water supply.

Top of Inactive Pool, 470
899,400 AC-FT

1 Flood Control Storage 823,000 AC-FT ol

1,465,000 AC-FT
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Pool Comparison

Hartwell Russell Thurmond

Level 1
Level 2

VoONGOOCUA,WNR

Level 3 14
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Current
Water Level

l

Level 3

Pool Balancing Procedure

Hartwell Russell Thurmond

VWoONGOOCUA,WNR
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Reservoir System Operaftions

I:I FIOOd ContrOI (Water Control Plan)
Public Safety & Flood Damage Reduction

[0 Hydropower Production (sepa contract
Control Area Concept

[ Drought Management (orought contingency Pian)
Balanced Impacts

D E nVi ro n m e ntal Re | easeS(lncidental to Flood Management)
Adaptively Manage Storage

I:I NaV|gat|0n W|ndOWS (Incidental to Flood Management)
Plan and Manage Storage Requirements
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Typical Operating Range

= Flood Operations (30,000 cfs Channel Capacity)

= Normal Operations (3800 cfs — 30,000 cfs)
» In-Lake Fish Spawn (keep pools up in spring)
» Meet Ecological Flow Needs

= Drought Management

>
>
>

_eve
_eve

_eve

1 Limit Max Weekly Average 4200 cfs
2 Limit Max Weekly Average 4000 cfs
3 Limit Max Daily Average 3800 cfs
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Drought Plan History

Event

Action

Description

1986-1989 Drought
(New Drought of Record)

1989 Drought Contingency Plan

Introduced flow restrictions

Level 1 — Safety Advisory for boaters
Level 2- Max weekly average 4500 cfs
Level 3- Specified 3600 cfs daily
average at Thurmond

1998-2002 Drought
(New Drought of Record)

2006 Drought Plan Update Environmental
Assessment - (Step 1 Savannah River Basin
Comprehensive Study)

Level 1 — Max weekly average 4200 cfs
Level 2- Max weekly average 4000 cfs
Level 3- Specified 3800 cfs daily
average at Thurmond

2007-2009 Drought
(New Drought of Record)

Temporary deviation to 3600cfs at Thurmond
Oct2007-May2009 (supported by Federal and State
agencies without an EA)

Reduction occurred at Drought Level 2
(Hartwell @ 649.85/
Thurmond@319.76)

Temporary Deviation to 3100cfs Dec2008-Jan2009
(supported by Federal and State agencies without
an EA)

Used adaptive management to
maintain 3600 min @ Savannah River
at Augusta gage

Drought Level 4 Study and Environmental
Assessment

Developed standard operating
procedure for inactive storage (Level 4)

2011-? Drought

2012 Drought Plan Revision Environmental
Assessment

Evaluation and modification of the 2006
EA rules in the 2007-2009 drought and
temporary deviations

v'Plan to allow pools to refill above guide curve up to summer full pool
v'Seeking resource agency concurrence to hold 3,800 cfs during refill
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2012/14 Drought Plan

Trigger -
99 Time of Year Drought Response
Level
IF BR index >10%, Target 4200 cfs (daily average) release at Thurmond Dam
1 Jan 1 - Dec 31
IF BR index <10%, Target 4000 cfs (daily average) release at Thurmond Dam
IF BR index >10%, Target 4000 cfs (daily average) release at Thurmond Dam
Feb 1 - Oct 31
2 IF BR index <10%, Target 3800 cfs (daily average) release at Thurmond Dam
Nov 1 - Jan 31 Target 3600 cfs (daily average) release at Thurmond Dam
Feb 1 - Oct 31 Target 3800 cfs (daily average) release at Thurmond Dam
3 Nov 1 - Jan 31
(Feb 1 — Feb 28 Target 3100 cfs (daily average) release at Thurmond Dam
w/NMFS approval)
Feb 1 - Oct 31 Target 3600 cfs (daily average) release at Thurmond Dam
4 Nov 1 - Jan 31
(Feb 1 — Feb 28 Target 3100 cfs (daily average) release at Thurmond Dam
w/NMFS approval)
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Thurmond Elevation (FT-MSL)

335

330

325

320 -

310 -

310 -

305 -

300 -

295

290

Drought Trigger Action Levels

665
Guide Curve
+ + 660
// Level 1 (Reduce Thurmond Outflow to 4200 CES) \_
-_-'-_______,—-—f Level 2 (Reduce Thurmond Outflow to 4000 CFS) * 655
1 650 _-
—
=
Level 3 (Reduce Thurmond Outflow to 3800 CFS) =
1645 =
Thurmond Level 4 (Thurmond Outflow = Thurmond Inflow) '%
3
+ 640 T
1635 =
+ 630
Hartwell Level 4 (Hartwell Outflow = Hartwell Inflow) 625
L) L L T L) L) L] L) L) 620
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Balafllsug/EGagliopbses

Flood
Management

rve

Non-Drought

Level 1

Mild
Drought

ht Level 2

Moderate
Drought

ght Level 3

Severe
Drought

ught Level 4

Catastrophic
Drought

Flood Risk Management

Navigation
Hydropower
Recreation

Fish and Wildlife

Water Quality
Water Supply
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Flood Management

Channel Capacity = 30,000 cfs (850 cms)

Seasonally Varying Flood Storage

» (Hartwell and Thurmond)

Operate as a system

» Minimize Downstream Flooding
» Evacuate Flood Storage in most downstream project first
» Induce Flood Surcharge Storage if necessary

Flood Damages Prevented (Cumulative)

» Hartwell $68,887,000

» Russell $23,545,000

» Thurmond $114,639,000
el
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THURMOND PROJECT

0,000

Thurmond Outflow (CFS
8
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Weekly Declaration

To SEPA 1 Reosst=0 1
To: CESAD 1 Week Rerason Fcrement
From: (CESAS-EN-H) Declaration
SAVANNAH RIVER SYSTEM
Revised 2772024 10:40 [Usabie Pump Wincow(HRS ) 10.00
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000 NET GEN TOTAL TOTAL come T Gt | Sch e Ot s et | | osms |
SOP RULE  STARTING TOTAL LOCAL MATURAL TOTAL TOTAL EST [ ax EST ENDING ENDING 0.00
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65T A2 222454 2512 212 2512 eTos o 2204 wa 2314027 62038 T LR T
as7 4T 2514148 7 s237 5237 0833 ° 2204 na 2511368 650 31 10 (K] i3
657 51 2311374 M7 T8 478 T2 o 2110 nia 2908822 a0 21
857 58 05834 1561 1561 1561 earz o =13 230 250 na 2405287 65002
[T BST B0 2495308 F ] 1500 FB02 3] ] F130 T80 80 ea FARB0I4
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658.85 65778 2485772 = a2t 224 ] ° ] o 20 na I502104 659 14 ¢ 5
65014 asTa2 02104 SO Tres 9086 818 L] 1914 0ed 2164 nia 2508600 650 26 0se
659.26 &57.87 2508600 90 4991 6293 7 ° s 1665 1168 na 1909546 659 78
659 28 asT 81 ZU0IEE 302 999 5302 817 [ 1915 1065 165 na 2508523 659 26
659 26 657 96 508523 4708 3803 4708 817 o 1915 1665 2168 nia 7506316 65922
650.22 658 00 IS06116 41909 B9 4199 ST o 1S 1665 2165 na 2503101 650 16
54 Lo NAT GEN TR FUWP R FUAP CFS__ AVLUNITS |
TT500 TOTETEY TaTET L] 5208 LEL - L] IEe 1] TRy TTar 4] 2
475.00 1010872 oTsa "z 9200 9761 o 019 ] 1010867 47442 ] 2
47442 475.00 1010872 w90 s 1240 9800 o 2034 0 1010087 4749 ] 2
ar4 3 475.00 1010082 et -508 2004 10450 ° m03 ] 1001636 araor ] 2
475.00 1001681 eanr zr 864 10424 ] Fo ] SO0 4TA80 a 2
475.00 [T ez ) a2 10201 o e o sea113 4Tass 0 2
475.00 e84l e508 364 1197 10184 o rn 250 250 ] 9B08S1 47327 g 2
o L=-20] U T LG 2 L] G Y T T WTSEET 7307 ] - 4
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47107 475.00 oaTsass 50 100 02 6250 o 1676 1426 1926 0 STo087 47308 0 2
47108 475.00 FTH0NT s I3 G004 L] L] -] o =0 ] arerar 47311 128 L] 2
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47433 475.00 1008463 TS 1958 s8ss 2 o 67 617 M7 o 1017486 47407 ] 2
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1711 1510 11 18418 0 4613 1000 0 3 o877 034 027 02s
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1 500 Tieas 1250 T e 308 [] 3 A8 FEE] [Fid [Fi
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STORAGE N ~ out SPLL GEM GEM PUM STORAGE POOL Gen'Q Gen GenD
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Elevation (FT-MSL)

660

654

650

10 Week Projection

HARTWELL PROJECT

Feb 2023

Mar 2023

Apr 2023

May 2023 Jun 2023 Jul 2023 Aug 2023 Sep 2023 Oct 2023
I cievation [l Avg Elevation [JJilij Projection Jilij Guide Curve

Nov 2023 Dec 2023 Jan 2024 Feb 2024 Mar 2024 Apr 2024

Level1

Level2 [ Level3
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Elevation (FT-MSL)

()
[
ra

318

10 Week Projection

THURMOND PROJECT

SN

Feb2023 Mar 2023 Apr 2023 May 2023 Jun 2023 Jul 2023 Aug 2023 Sep 2023 Oct 2023 Nov 2023 Dec 2023 Jan 2024 Feb 2024 Mar 2024 Apr 2024

-

I Eievation [ Avg Elevation [JJl] Projection |Jlj Guide Curve Level1 Level2 [ Leve
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Upper end of Augusta Levee

Stevens Creek Dam
South Carolina Electric & Gas
River Mile 208.1

Augusta City Dam

Start of Augusta Canal
River Mile 207.0

i sy -

Ninety Nine/lslands

Augusta Canal
Head Gates
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Operational Procedures for
Emergencies — Appendix C

» Possible Failure of Hartwell
» Rapidly Developing Condition

» Draw Hartwell down at fast as possible to prevent failure.
Minimize releases at Duke and GA Power projects.

Notify Emergency Management
> Initiate closure of Augusta Levee breaches
> Begin downstream evacuations.

Initiate Maximum Releases from Russell.

Set Thurmond Discharge to...
> 30,000 cfs for 2 hours
> then increase to 60,000 cfs.

Then match Thurmond pool with top of gates as pool rises. ___
Lower Lock & Dam Pool to minimum normal operating level.

®
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Operational Procedures for
Emergencies — Appendix C

= Possible Failure of Thurmond

» Slowly Developing Condition

Minimize upstream releases
Lower Lock & Dam Pool to minimum normal operating level.

Notify Emergency Management
> Initiate closure of Augusta Levee breaches

> Begin downstream evacuations.
Draw Thurmond down to level where failure is not likely to occur.

> Initially set Thurmond discharge to 30,000 cfs for 2 hours.

> Then increase Thurmond releases to 60,000 cfs for next 4 hours to allow
levee closure is complete.

> (Then continue to lower pool to spillway crest in 5 days or less)

o Maintain minimum of 150,000 cfs until failure is not likely to occur.

If Engineering Division cannot give estimate of time of failur
> Assume “Rapidly Developing Condition”.

®
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Operational Procedures for
Emergencies — Appendix C

= Possible Failure of Thurmond
» Rapidly Developing Condition
« Notify Emergency Management

> Initiate closure of Augusta Levee breaches
> Begin downstream evacuations.

* Minimize upstream releases
» Lower Lock & Dam Pool to minimum normal operating level.
« Set Thurmond releases...

> Initially set Thurmond release to 30,000 cfs for 2 hours.

> Then increase Thurmond release to 60,000 cfs for next 4 hours to allow
levee closure.

o Relocate non-essential personnel to top of dam.
> Then increase Thurmond Discharges to 500,000 cfs.

BUILDING STRONG
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Spillway Gate Rating for (23 Gates)

J. Strom Thurmond Dam
Spillway Gate Rating for (23 Gates)

Discharge in CFS
Pool Elevation (FT-MSL)

Dpe'?;xFeel T;:: 316 N7 318 319 320 321 322 323 324 325 326 327 328 329 330 3N 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346
1 335.80 18507 15063 18604 20130 2144 01633 2111 22579 25037 23487 2388 24361 24786 252 25616 26021 26420 26812 27200
2 336.78 Se6E4 37802 36506 59550 42045 43040 44013 44965 45897 46810 47707 48586 49450 50298 51134 51955 50784 53560 54345 55119
3 337.64 54443 56187 5TETO  5BS23 61120 62681 64202 2 BO6ET 67140 GO562 69954 71320 72660 73976 75268 TBS539  7YTES. 79018 80231 61424  B2600  BITES
4 338.47 71810 74190 7B496  YEV3S  BOSY B3030 85096 B7113 89084 91012 920900 94751 96566 99347 100057 101817 103506 105171 106809 108422 110011 111578 113123
5 339.29 BETS0 91778 94727 O7BET 100564 103066 105699 106267 110776 113229 115629 117981 120286 122548 124760 126851 129096 1531206 133282 135326 137340 135325 141282 145212
] 340.07 105165 108915 1 I:ESQ 116048 119454 122764 120986 129127 132124 135190 136121 140890 143803 146061 101926 154556 157407 199635 _16‘2‘.23 164975 166987 163367 171713
7 340.84 121070 128662 129696 134087 138150 142094 145937 149669 153314 156674 160354 163760 167096 170366 176724 179818 185852 186796 191684 184580 197364 0138 202874
8 341,55 136358 141676 146759 151868 156419 161023 165506 169864 174112 178257 182307 186268 190146 193846 197672 201328 204919 208448 211917 215331 218690 221999 225259 208472 231641 234766
5 J42.91 151093 167208 163085 16B751 174226 179531 184680 189686 194561 199315 203956 208493 212832 217279 221540 225720 229 237816 MITI2 245546 249321 266708 260315 265677 267392
10 343.01 165091 172103 165291 191531 197563 203412 209103 214632 20020 225276 230411 235431 20345 245152 M0530 254512 259060 263529 M7922 272244 276493 280686 264615 208882 292693 2096549 300753
11 342.70 178315 186294 201241 208290 215088 221689 226082 234296 240344 MedM 251996 257620 263121 268508 2TATAE  27H965 284048 2889033 263845 298770 306517 308190 312733 317329 321800 3M209 330559
12 344.36 190673 199707 216544 224454 202078 239446 246587 253017 60256 266820 273222 279473 265084 291964  PO7422 303164 G05738 314328 519763 325105 550360 335531 40623 345640 550553 355458 360265 365009
13 345.00 202047 212248 221916 231134 339965 248459 256652 264578 272261 279723 286964 294059 300963 307707 314303 320759 327086 393290 339378 345357 351232 357040 362694 368203 373798 379228  3B4560 389858 395064 400202
14 345.63 212260 223799 254643 244034 054759 M4152 273252 DPB2009 200466 298708 306699 314478 322061 329464 336699 345777 350708 557H02 364165 370707 377135 563448 389660 395773 401731 4077 413562 419321 425002 430607
15 246.23 221142 234201 246373 257851 266758 79183 289191 296632 308147 317170 325926 334443 342737 3500826 358726 366449 374007 301411 388670 ID57I3 402786 AD965T 416413 423059 429600 436041 4423687 448641 454809 460893 4666956
16 346.81 226253 245224 25ED48 269765 261658 2953384 304402 314988 325196 335065 344630 353919 362056 STIV62 380354 555748 396957 404994 412865 420892 428172 4535617 442935 450125 457206 464175 471039 4TTB0Z 484470 491045 497532
17 347.37 250465 266135 280615 293967 B066H9 318807 330412 341573 352341 362760 382681 392237 401552 410844 419531 498224 436738 445083 453769 461306 469700 475961 484594 492106 499500 506788 513969 521049 528032
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When do damages occur?

(It depends on where you are)

Gage # 02197000

Gage Datun 9658 (FEET NG YD)

River Mile 157 4
Richmond County
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Imagery Date3©ct 6, 2010

Savannah River at Augusta

Lower Augusta Shoals
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Upper end of Augusta Levee

Stevens Creek Dam
South Carolina Electric & Gas
River Mile 208.1

Augusta City Dam

Start of Augusta Canal
River Mile 207.0
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*Top of Levee ~ 52 ft, 154 ft-msl, (550,000 cfs)

5th Street Downtown Auqusta
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Condition of the Augusta Levee

— 154 ft NGVD 1930s Design (550,000 cfs)

= 2009 Survey (500,000 cfs)

500 Year (345,000 cfs)

16.2 ft

200 Year (240,000 cfs)

135.3 ft NGVD 100 Year Storm 138,000 cfs(FEMA)

~115 ft NGVD Normal Pool

500,000 cfs unregulated = 0.1 % exceedance (1000 yr)
0.1 % exceedance regulated = 410,000 cfs (1000 yr)
0.2 % exceedance regulated = 345,000 cfs (500 yr)
0.5 % exceedance regulated = 240,000 cfs (200 yr)
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Condition of the Augusta Levee

~52 = 154 ft-NGVD Design m

2 ft settlement = 152 ft-NGVD

Overbuild from original 16.2 ft — 18.7 ft

4n

NGVD —T] /

1000 yr regulated event = 148 ft-

Nd & b h U
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6 100 Year Stage 137.8 ft-NGVD (WRI 90-4042)
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Encroachment into floodplain

Imagety Date: Oct 6330100 S S - 2 B 815524050V N clev) 115, — W - Eyelalt R348t




Dropped from Federal Levee Program

Hawks Gully
Gates




New Savannah Bluff Lock and Dam
Obstacle to fish Migration




Hydropower at the Corps Projects

= SEPA South Eastern Power Administration
» US Department of Energy

= Market Hydropower at the Corps of Engineers
Projects for the Southeastern U.S.

» Georgia Alabama System (10 projects)
» Savannah System > 60% of total

= Dedicated to providing power to the Rural
Communities
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Shortnose Sturgeon

Although this population of shortnose sturgeon was once one of
the largest in US waters, construction of New Savannah Bluff
Lock and Dam (NSBLD) in 1929 impeded access to historical
shortnose sturgeon spawning habitat.
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Amphidromous — spawn in

Spawning may occur 1-16 freshwater but move

years after reaching maturity

~“(females at age 6) and may between fresh and
skip 3-10 years between — Saltwater to feed
- Spawning s

Spawning takes place in February in swift moving freshwater rocky or

gravel substrates
=
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Controlled Flood Pulse vs. Flood Control

®

BUILDING STRONG




USACE Modeling Tools
HEC-ResSim

% HEC-ResSim 3.0 Beta - SRB_Comp_JW

File Edit “iew GSimulation Alternative Reports Tools Help

1=

odule:

Simulation

EVEEd

2
Simulation: 08 Cct 1949, 0000
Lookback: 02 Oct 1949, 0000
End: 30 Sep 2003, 0000

_A Period_0Of_Recaord
+ []Base_DCP
mE

=B

]82a

528

534

Css

F1
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Base Dates
Os2c

5

[ compuesaseDates |

Scripts

Y [ eew |
L3 ,/"r
Fump and Trigger
LA
Purmp and Trigger1A2
System Power Res Splits
\ System Power Splits
e v
5 < >
Ready Local Workspace SRE_Comp_M opened — [:]

Reservoir Operation Model

Helps evaluate tradeoffs
with new reservoir
operation criteria
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Water Management Web Page

Https://water.sas.usace.army.mil

Jan 25, 2023 11:04 |HARTWELL

|RUSSEL

Savannah District Water Management

|[Current Pool Elevation

657.92

473.96

Guide Curve Elevation

657.02

475.00

Average Elevation

656.04

474.09

Todays Precip (in)

0.30

Monthly Precip (in)

6.39
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