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Human history is a race between education and
catastrophe.

H. G. Wells




GWRI GWRI Mission: Help improve the state of science and practice in @
water resources management in Georgia, the US, and the world

. Georgia Tech
through research, education, and technology transfer. J

US (Southeast US, California), = South America (Argentina, Brazil), Europe (Greece),
Africa (Nile Basin, Congo, SA), Middle East (Jordan, Lebanon), China (Yangtze),
India (13 states)

Sponsoring Organizations: USGS, NOAA, NSF, NASA, EPA, CALFED, CEC, COE, Ga EPD,
Utilities, Municipalities, Environmental Organizations, FAO/UN, World Bank, USAID,
European Aid Agencies (Netherlands, Italy, Sweden, Norway), National Governments
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Whitesburg: 1,350 cfs
Columbus: 1,850 cfs
Columbia: 2,000 cfs
Chattahoochee: IOP

Reservoir Elevation Ranges:

West Point: 621 635 fit
632 5 635 [t
630 - 635 ft
635 - 641 ft
W.F. George: 187.5 - 190 ft
185 ft
e o brele J. Woodruff: 76 5 77 5 It

Water Demands:
2007; 2050
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= What are the impacts of alternative storage balancing alternatives?

iy

Georgia Tech

Flow Requirements (7-Day Average Flow) '

(Baseline)

(Scenario 1)
(Scenario 2)
(Flood Control)

(Normal)
(Minimum)

(Normal)

» Can the impacts be addressed through adjustment of the operations plan (IOP)?

2
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GWRI

Interim Operations Plan (I0OP)

Georgia Tech

iy

Release (cfs)

Months Composite Storage Zone Basin Inflow (BI) (cfs)
>=34000 >=25000
Zones 1 and 2 >=16000 and <34000 >=16000+50%*(BI-16000)
>=5000 and <16000 >=B|
<5000 >=5000
March -May >=39000 >=25000
Zone 3 >=11000 and <39000 >=11000+50%(BI-11000)
>=5000 and <11000 >=B|
<5000 >=5000
>=24000 >=16000
i >=8000 and <24000 >=8000+50%(BI-8000)
June - November Zones 1,2, and 3 >=5000 and <8000 Bl
<5000 >=5000
>=5000 >=5000
December-February Zones 1, 2, and 3 <5000 >=5000
All Times Zone 4 >=5000
All Times Drought Zone >=4500

Composite Storage Zones

3,600,000

—. 2,800,000 A
&

2,600,000

Stor (ac-

2,400,000
2,200,000
2,000,000

1,800,000
Mar

Jan
_COMF’OS\TE—STOR OBSERVED STOR-RES EOP
COMPOSITE-STOR ZONE2 STOR-RES EOP
COMPOSITE-STOR ZONE4 STOR-RES EOP
COMPOSITE-STOR BOTTOM STOR-RES EOP

Zone 1

Zone 4

Inactive SkIrage

Jul Nov

2008
—COMPOSITE-STOR ZONE1 STOR-RES EOP
COMPOSITE-STOR ZONE3 STOR-RES EOP
...... COMPOSITE-STOR 4500_ZONE_COE STOR-RES EOP

May Sep

3,400,000 —~/ \
3,200,000 P
3,000,000 Zone 3

Jan

Woodruff Release Limits

Release Range (cfs)

Max. Fall Rate (ft/day) at Chattahoochee Gage

>30000

No Restriction

>20000 and <=30000 lto2
>16000 and <=20000 Stol

>8000 and <16000 0.25t0 0.5
<8000 <=0.25

Note: No restrictions in Composite Zone 4.




GWRI Interim Operations Plan (2)
(Reservoir Storage Zones; USACE Website) Georgia Tech

West Point Action Zones and Actual 2010 Elevations
Elevation in FT MSL

107500 Elevation in FT NGYD Lanier Action Zones and Actual 2010 Elevations 640.00
\,\‘\‘ N Top of Conservation £38.00
1070.00 ! L N e
— Zone 1 636.00
e — A\ . Top of Conservation
1065.00 - — p "'m T8
Zone 2 A S Em
/ --.__._______ 634,00 4 m' \. y .
\ [— Zone 1
1060.00 \‘—-. Zone 3 g C———
\ 632.00 ,“
1 — Wt s TN \
1055.00 < E— — Zoned A ﬂ AN N\
i — ~ ~— 630.00 T 7 AN
] V; T \N Wil // 4 s TN N\ \
vosoon L] Record Low Elevations 1960-2009 T £28.00 Vel / ., - S
! y, / / / Zone 4 \\ \ \\
626.00 ™
1045.00 ™~ \
Actual data thru July 20, 2010 \
2010 Actual Elevation 624.00 Actual data thru July 20, 2010
1040.00 »  Forecast Elevation |
: | Historical Average Elevation ()10 Actual Elevation
Record Low Elevation (1960-2009) 62200 m Forecast Elevation \
Historical Average Elevation
Bottom of Conservation T T T
1035.00 t t t T T T T T T T Bottom of Conservation
T-Jan  1-Feb 1-Mar 1-Apr iMay  1-dun 1-Jul 1Aug  i-Sep i0ct  1-Nov  i-Dec 620.00 ' ' ' ' i i
1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-0ct 1-Nov 1-Dec
182 00— Elevation in FT MSL W.F. George Action Zones and Actual 2010 Elevations
19100
l Top of Conservation

150.00
n
h h / " -Z.u'u: 1
189 00 5,
- y
V V Zone 2
180.00 l,-Lﬂh- 4 ""ﬂ' M

Zone 3 \
Zone 4 \
126.00
4

/ Actual data thru July 20, 2010
185 00

W0 Actud Elevabon e
= —t—r [—

e Hitilotical Average Elevation

187,00

Bottom of Conservation
184 00 t t T T

1-Jan 1-Feb 1-Maw -Apr 1-May 1-dun 1=Jul 1-Aug 1-Sep 1-0ct I-May 1-Dec




iy

Georgia Tech

GWRI Interim Operations Plan (3)
Jim Woodruff Qutflow Based on Basin Inflow
March-May; Spawning Period; Revised Down

45000 -
__ 40000 1 |
W E \
‘C 1
35000 =
[ ] Reseryoir siorage
o ] occurs below this
E 30000 ] -~ Zones1&2  |ine
D ]
4= 25000 /
=
|- i
= - .
o 20000
é ] / \
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e 15000 4 ones
= i
E 10000 1 Zone 4
= ] / /

5000 Jmm

0 . . . — — — . . . . . . . .
0 5000 10000 15000 20000 25000 30000 35000 40000 45000
Basin Inflow (cfs)
100% of BI IOP Modified IOP (Zones 1&2) s l\lodified I0P (Zones 3) Modified IOP (Zones 4)
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Georgia Tech

GWRI Interim Operations Plan (4)
Jim Woodruff Qutflow Based on Basin Inflow
June- Nov; Non-Spawning Period
45000 -

Minimum Woodruff Outflow (cfs)

40000
35000
30000
25000
20000

15000 -

AN

N

line

Reservoir storage
occurs helow this

_ Above Zone 4

7

"

10000 1

Basin Inflow (cfs)

100% of BI [OF s odified 1OF above Zone 4

/ Below Zone 4
5000 Jum
0 5000 10000 15000 20000 25000 30000 35000 40000

Modified IOF below Zone 4

45000
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Georgia Tech

GWRI Interim Operations Plan (5)
Jim Woodruff Outflow Based on Basin Inflow
Dec-Jan; Winter Period

45000 -
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Water Demand Scenarios

GWRI

Georgia Tech

2007 and 2050
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GWRI

Water Demand Scenarios (2)

2007 and 2050

&y

Georgia Tech

800
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-200
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ACF Net Water Use

m Withdraw als2007
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cfs

GWRI

Alabama

Florida oo

Bainb|

&0
Kilometers

ridge

Montezuma

Georgia

Florida |

400

300

200

100

Buford
Norcross
Atlanta

-100

Morgan Falls

-200

-300

-500

West Point
Lake

Columbus

George

Andrews

Grrffin

Montezuma

Albany

Newtnn

Bainbridge

Woodruff

Blountstown

Sumatra

Assessment Approach

ACF DSS: System Nodes

Lake Lanier
105MW

Moretoss

38

Whiteshurg
West Point Liake,

82 MW

West Point

Bartletts Fm’y

W. George
168 MW

Woodruff

36 MW 10.4- 176 (hef)

Chattahooches

Blountstown

Bumatra

// Range: 1035-1025 (fY)

- 1113 (hef)

Newtor

Inflow Scenario
Demand Scenario

Regulation Policy

C

iy

Georgia Tech

Adaptive Reservoir Management

6-month Forecast-Decision Horizon

Inflow Forecasting

[

River/Reservoir
Simulation

I

Reservoir Mgt.
Basin wide

T T |

Management Policy

Assessment Criteria
Lake Levels, Spillage
Water Supply Reliability
Energy Generation
Instream Flow Violations

others.

i

[T T 1T 1

I

One Step System
Simulation

(7-Day time steps)

Simulation Horizon (1939 to 2001) "
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Georgia Tech

GWRI Scenarios to be Compared

IOP (Baseline)

MCWC-1

MCWC-2

Flow Requirements:
(7-Day Average Flow)

Flow Requirements:
(7-Day Average Flow)

Flow Requirements:
(7-Day Average Flow)

Whitesburg: 1,350 cfs Whitesburg: 1,350 cfs Whitesburg: 1,350 cfs
Columbus: 1,850 cfs Columbus: 1,850 cfs Columbus: 1,850 cfs
Columbia: 2,000 cfs Columbia: 2,000 cfs Columbia: 2,000 cfs
Chattahoochee: I10P Chattahoochee: |10P; MIOP Chattahoochee: 10P; MIOP

Reservoir Elevation Ranges:

Reservoir Elevation Ranges:

Reservoir Elevation Ranges:

West Point: 621 - 635 ft West Point: 6325 - 635 ft West Point: 630 - 635 ft
635 - 641 ft 635 - 641 ft 635 - 641 ft
(Flood Control) (Flood Control) (Flood Control)

W.F. George: 87.5-190 ft W.F. George: 187.5-190 ft W.F. George: 187.5-190 ft
(Normal) (Normal) (Normal)
185 ft 185 ft 185 ft
(Minimum) (Minimum) (Minimum)

J. Woodruff: 76 -77.5 ft 1 Weoadiruft 765 775 It J. Woodruff: 76.5-77.5ft

Water Demands:

2007; 2050

Water Demands:

2007; 2050

Water Demands:

20072050

12




GWRI

IOP (Baseline)

Scenario Comparison 1
(2007 Demands; IOP; MCWC-1)

MCWC-1

iy

Georgia Tech

Flow Requirements (7-Day Average Flow).

Whitesburg: 1,350 cfs
Columbus: 1,850 cfs
Columbia: 2,000 cfs
Chattahoochee: IOP

Reservoir Elevation Ranges:

West Point: 621 - 635 ft
635 - 641 ft (Fld. Cntrl.)
W.F. George: 187.5 - 190 ft (Normal)
185 ft  (Minimum)
J. Woodruff: 6 775t

Water Demands;

2007

Flow Requirements (7-Day Average Flow):

Whitesburg: 1,350 cfs
Columbus: 1,850 cfs
Columbia: 2,000 cfs
Chattahoochee: IOP

Reservoir Elevation Ranges:

West Point: 6325 -635 ft
635 - 641 ft (Fld. Cntrl.)
W.F. George: 187.5 - 190 ft (Normal)
185 ft  (Minimum)
J. Woodruff; 765 775 ft

Water Demands:

010

13




GWRI Assessment Results C(\ﬂ@ﬂl
Reservoir Levels (2007 Demands; IOP; MCWC-1) Georgia Tech

Baseline

1,070
1,085 §---

1,080 4

- 1,055 4---
Lanier
1045 4---

1,040 4

1,035 T T T T T T T T T T T T T T

1151939 3TM943 BMM94T 851951 1MME956 3EM9680 EBiFM964 9MM98E 171973 4B3M97T TEM981 9MM985 17M990 384934 BIFM998

.' _—> MCWC Scenario 1

||7 — Baze [ —FPropozed [v — hax. [v — Min. I

‘West Point--Elevationife et)
G L AT

g3z 44§ ! l I B i | ! ".“T !' ‘:‘l'rh | "[i' | | l'.‘l[ll- } “I
| - il r Irilww ' _ ,‘ ’ i
W. Point e e e S |

620+ T T T T T T T T T T T T T T
TH3ME39 27M943 461947 BI3M951 STM855 103M960 3/8M964 SISMOES TAMST2 QISMOTE 154M981 3031985 4591889 T4M993 97M997

||7 — Baze [v —FPropozed [v — hax. [ = hdin. I

W George--Elevation(feet)

It &N

140

189 - -- FEVFF--F-F-F-F- R - L .l.
George L U LN 0

r T T T T T T T T T T T T T T
TH3ME39 27M943 461947 BI3M951 STM855 103M960 3/8M964 SISMOES TAMST2 QISMOTE 154M981 3031985 4591889 T4M993 97M997

||7 — Baze v —Proposed v —Max. v —Min. I

‘Woodruff--Elevation(feet)
78

Woodruff .| | LA [ LML A LN W

Th T T T T T T T T T T T T T T T
1MSM 938 27N 943 4BM947 SEM931 /31955 8841959 151964 303M965 421972 BEMOTE Si3M950 921984 1MM959 27993 4EM897 BIE200

||7 — Base v —Froposed v — Max. v —nin. I

= Lanier impact: Deeper drawdowns during severe droughts (—5-9 ft, 4%).

» West Point benefit: Levels stay above 632.5 at all time. .




GWRI Assessment Results

Reservoir Levels (2007 Demands; IOP; MCWC-1)

Lake Lanier--Elevation({feet)

100 e e
L T —.———-—. e

L 1 O -HG A e S
L ... - . G i
LI 1 T SH—YCAE SE-—s i s
L R ———H—-— i S A B i

Lanier

L S L L L ,.. A L
1,035

T T T T T T
35 40 43 a0 55 =il

||7 — Base [ —Proposed [v — hax.

‘West Point--Elevationife et)

634
632
B30
B25
626
624
622
B20

W. Point

T T T T T T
35 40 45 a0 1) B0

||7 — Base [v —Propozed [v — hiax.

W George--Elevation(feet)

T T T T T T T T T T T T T T T T T T
a 5 10 15 20 25 30 35 40 43 a0 95 B0 ;] 70 73 g0 g3 a0 93
||7 — Base v —Proposed [V — Max. v —nin I
Woodruff--Elevation(feet)
T8
woodruff =~} Y
TG T T T T T T T T T T T T T T T T
o 5 10 15 20 25 30 35 40 43 S0 95 60 ) 70 k] g0 g3
||7 — Baze v —FProposed [v — Max. v —nin. I

» Lanier impact:

iy

Georgia Tech

Baseline

/$ MCWC Scenario 1

Deeper drawdowns during severe droughts (—5-9 ft, 4%).
» West Point benefit: Levels stay above 632.5 at all time.

15




GWRI Assessment Results CC\GTJ
Summary (2007 Demands; IOP; MCWC-1) Georgia Tech

Lanier impact: Deeper drawdowns during severe droughts (—5-9 ft, 4%).
West Point benefit. Levels stay above 632.5 at all time.

Instream flow targets are always met—no significant violations.

Energy generation increases (—4%) at West Point under MCWC Scenario 1.

» Water demand targets are met at all locations under both the Baseline and the
MCWC Scenario 1.

16




GWRI

Scenario Comparison 2
(2007 Demands; 10P; MCWC-1; MCWC(C-2)

IOP (Baseline)

iy

Georgia Tech

Flow Requirements:

Chattahoochee: |OP
Reservoir Elevation Ranges:
West Point: 621 - 635 ft
635 - 641 ft (FId. Cntrl.)
W.F. George: 187.5 - 190 ft (Normal)
185 ft  (Minimum)
J. Woodruff: 76 77 5 [t
Water Demands:
2007
MCWC-1 MCWC-2
Flow Requirements: Flow Requirements:
Chattahoochee: IOP Chattahoochee: IOP

Reservoir Elevation Ranges:

West Point: G325 G5 I West Point:;

635 - 641 ft (Fld. Cntrl.)

W.F. George: 187.5 - 190 ft (Normal) W.F. George:

185 ft  (Minimum)

J. Woodruff: 65

Water Demands:
2007

T 51t J. Woodruff:

Water Demands:
2007

Reservoir Elevation Ranges:

630 - 635 ft

635 - 641 ft (Fld. Cntrl.)
187.5 -190 ft (Normal)
185 ft (Minimum)

765 - 775 [t




Lanier

W. Point

George

Woodruff

Reservoir Levels
(2007 Demands; I0P; MCWC-1; MCWC(C-2)

1,070 4
1,065 4
1,060 4
1,055 4
1,050 4
1,045 4
1,040 4
1,035 - - - - - - - - - - - - - - - -
1H5M330 EAD42 SISH046 2/5MO50 /31954 OMMOST GMADRI 2TMOBS 1/SMOB0 1234072 1/2M977 127M030 1BAGES 12MAM088 1/3M003 BM006 EA4/2000

||7 — Basze v — Proposzed v —ProposedE30 v — Max. v —nin. .

TR T Y T T

Il |
sza +-p-1-+--0- 4 -0 A0 - R N N R ' BLEE S N R NS
|

620 -+ T T T T T T T T T T T T T T T T T
1H3M338 581942 471946 1AM1930 981353 SEMN937 1AMNEE1 51964 SAM865 121972 9787 SEA9Te 121983 97N956 551990 1021834 97N997 SE2001

||7 — Baze | = Propozed [ =—FProposedE3l v = max. [W = hfin. I

W George--Elevation(feet)

1:2 __ LIV N A SR AR L Tw kLA, U O T VTR T ORA AT "-.”H

185 - e e e e e

r T T T T T T T T T T T T T T T T T
1ASM838 5AM942 47M946 1MM930 95M953 S/5M957 1A M9E1 9BM964 SISMEES 1/2M972 QFME7S SIBMSTI 1/2M983 9T M956 SEM990 1721994 97M997 SE2001

||7 — Baze [¥ — Proposed [v¥ —Proposed3l v — Max. [w —nin. I

‘Woodruff--Elevation(feet)

T

I‘l M 3 l" ! Ii"l' ll i T

Th T T T T T T T T T T T T T T T T T
1HSM939 B2n942 47H946 1MM950 QEMS853 SSM9ST 1MM9E1 9BM964 47M965 102M972 QITAMSTS SEMOTS 1/2M953 9TM956 S/EM990 1/2M994 B53M997 40172001

||7 — Basze v — Proposzed ¥ —ProposedE30 v — Max. v —nin. I

» Lanier impact. (MCWC-1 or MCWC-2) vs. Baseline: ~5-9 ft deeper drawdowns.

= \WWest Point:

Levels stay above 630 or 632.5 ft at all times.
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Reservoir Levels
(2007 Demands; IOP; MCWC-1; MCWC-2)

Lake Lanier--Elevation(feet)

1,070 4
1,065 4
1,060 4
1,055 4
1,080 4
1,045 4
1,040 4

Lanier

/% Baseline

—> MCWC-2

1,035

- —————— —>  MCWC

B34

||7 — Basze ¥ — Propozed ¥ —Proposeds30 v — hax.

West Point--Elevation(feet)

632
B30
B25
526
524
622

W. Point

G20

T T T T T T T T T T T T T T T T T T T
3 10 13 20 23 30 33 40 43 a0 a3 G0 B3 70 T3 ) ) an a3

||7 — Baze v — Proposed v —Proposeds30 v — hiax.

W George--Elevation(feet)

140
189
1885

George 1

186

o

7 |

185

T

T T T T T T T T T T T T T T T T T T T
] 10 15 20 25 30 35 40 45 a0 1) B0 B35 7o 75 g0 ) a0 95

||7 — Baze v — Proposzed [¥ —Proposeds30 v — Max. v —Hhdin. I

‘Woodruff--Elevation(feet)

-1

Woodruff -

Th

» Lanier impact:
= West Point:

T T T T T T T T T T T T T T T T T T T
] 10 15 20 25 30 35 40 45 a0 1) B0 B35 7o 75 g0 g5 a0 95

||7 — Basze v — Propozed ¥ —Proposeds30 v — hax. v —hin. I

(MCWC-1 or MCWC-2) vs. Baseline: ~5-9 ft deeper drawdowns.

Levels stay above 630 or 632.5 ft at all times.

2ia Tech
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GWRI Scenario Comparison 3 CCHT?'
(I0P/2007; MCWC-1/2050; MCWC-2/2050) Georgia Tech
IOP/2007

Flow Requirements:

Chattahoochee: IOP

Reservoir Elevation Ranges:

West Point: £21 B35 i

635 - 641 ft (Fld. Cntrl.)
W.F. George: 187.5 - 190 ft (Normal)
185 ft  (Minimum)

J. Woodruff: 76 77 5 it

Water Demands:

2007

MCWC-1/2050 MCWC-2/2050
Flow Requirements: Flow Requirements:
Chattahoochee: IOP Chattahoochee: IOP
Reservoir Elevation Ranges Reservoir Elevation Ranges
West Point: 6325 635 it West Point: 630 - 635 ft
635 - 641 ft (Fld. Cntrl.) 635 - 641 ft (Fld. Cntrl.)

W.F. George: 187.5 -190 ft (Normal) W.F. George: 187.5 -190 ft (Normal)

185 ft  (Minimum)

J. Woodruff: 76.5

Water Demands:
2050

Water Demands:
2050

185 ft  (Minimum)
-77.5 ft J. Woodruff: 76.5 - 77.5 ft




Lanier

W. Point

George

Woodruff

= [anier:
= West Point:

Reservoir Levels
(Baseline/2007; MCWC-1/2050; MCWC-2/2050)

Lake Lanier--Elevation(feet)

1,070 §
1,085 -7
1 060 |
1,055 |
1,050 4 --

- ___::ﬁ Baseline
1,040 ] MCWC-]

1033 T T T T T T T T T T T T T T T T
1ASM839 EM842 SrsM946 2051950 1731954 GMMEST G961 27H9ES 1SMEE8 12EM972 12N97T 12TM980 1BM985 12419858 1/3M993 9551996 6452000

[ = Proposed20500mncivE30 v

[ =——PBaze M.

[ ——Min.

[ == Propozed20500mnd

‘West Point--Elevationi{feet)

B35 ey Ll Y LT T Y SR ' Chorg e b [T Y T g 1
] ¥ ] ; . . ) 1 n Y
T T I N M T TN T T I T T T e N T T T A
Al (ARRAE RN vy suly F
! ‘ | | i ] [ \
R T i SG i M M O R e B e e e .. -
620 -+ T T T T T T T T T T T T T T T T T
1M5M939 891942 47M946 1MM950 98M953 S/5M957 AMMOET SUEM9E4 SISMOES 12M972 97MS7S SHEMOT9 102M983 97M986 S/8M990 1024994 STM997 SE2001
v Base v Proposed20500mnd v Proposed20500mnadhvE30 [v Itz
v Min.
W George--Elevation(feet)
180 0

LA
189 §--- -
188
187
186
185

T T T T T T T T T T T T T T T T T T
TAIME39 891942 471946 1AA930 9GA953 JISM957 1AM981 QEM964 JSA965 121972 97M97S SEN9T 1721883 QTN936 S8M990 1/2/1994 97197 355200

~
v

Base ~ M.

Min.

Proposed20500mnd v Proposed20500mndE30 [v

Woodruff--Elevationifeet)

7a
T ‘ T T ¥ Y T T _1 T Ill L L)
e ‘ --------------------------------------------------------------------------
76 T T T T T T T T T T T T T T T T T
1M5M 939 821942 471946 1MM850 961953 SISME5T 1MM961 9EM964 4TMEEE 12MET2 SITMATS SEMOTO 102M9583 9TMS956 S6M990 102M994 S55M997 44052000
v Baze v Proposed20500mnd ra Proposed20500DmndvE30 [v M.
rd hdin.

(MCWC-1 or MCWC-2) vs. Baseline: —~9-11 ft deeper drawdowns.
Levels stay above 630 or 632.5 ft at all times.
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Lanier

W. Point

George

Woodruff

= Lanier:
= West Point:

1,070 §
1,055 |
1,060 |
1055 |
1,050 |
1,045 |
1,040 |
1,035

Reservoir Levels
(Baseline/2007; MCWC-1/2050; MCWC-2/2050)

Lake Lanier--Elevation(feet)

T T T T T T
33 40 45 =] B3 it

Proposed20500mncd v

Proposed2050DmndiiE30 v

West Point--Elevation(feet)

T T T T T T T T T T T T T T
25 33 40 43 A a5 &l 3 it} 73 an &3 a0 a5

v Baze v Propoged20500mnd [v = Proposed2050DmndE30 v =—— hax.
v Hin.
W George--Elevation(feet)
180
T N ————————<S A A IS
T S B e e,
BT == = e e e e e e e e e oo
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cia Tech
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-“:/_> MCWC'Z
———> MCWC-1

(MCWC-1 or MCWC-2) vs. Baseline: —~9-11 ft deeper drawdowns.

Levels stay above 630 or 632.5 ft at all times.
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GWRI IOP Modification and Assessments C%‘
Georgia Tech

Modified IOP (MIOP):

Qmin: Minimum Flow at Chattahoochee gage, FL
W: ACF inflows above Chattahoochee

March to May:

25,000 cfs, if W > 30,000 cfs
Qmin= 20,000 cfs, if 25,000 < W < 30,000 cfs
15,000 cfs if 20,000 < W < 25,000 cfs
10,000 cfs if 15,000< W < 20,000 cfs
5,000 cfs, otherwise.

Rest of the Year:

16,000 cfs, if W > 30,000 cfs
Qmin= 12,000 cfs, if 20,000 < W < 30,000 cfs
8,000 cfs, if 10,000 < W < 20,000 cfs
5,000 cfs, otherwise.

Note. The MIOP is based on the original IOP but is modified to enable the
reservoirs to recover faster after a severe drought.
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IOP — MIOP Comparison

I0P and MIOP for March to May
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GWRI

IOP (Baseline)

Scenario Comparison 4
(2007 Demands; IOP; MIOP)

MIOP

iy

Georgia Tech

Flow Requirements (7-Day Average Flow).

Whitesburg: 1,350 cfs
Columbus: 1,850 cfs
Columbia: 2,000 cfs
Chattahoochee: IOP

Reservoir Elevation Ranges:

West Point: 621 - 635 ft
635 - 641 ft (Fld. Cntrl.)
W.F. George: 187.5 -190 ft (Normal)
185 ft  (Minimum)
J. Woodruff: 76 - 77.5 ft

Water Demands:

2007

Flow Requirements (7-Day Average Flow).

Whitesburg: 1,350 cfs
Columbus: 1,850 cfs
Columbia: 2,000 cfs
Chattahoochee: MIOP

Reservoir Elevation Ranges:

West Point: 621 - 635 ft
635 - 641 ft (Fld. Cntrl.)
W.F. George: 187.5 - 190 ft (Normal)
185 ft  (Minimum)
J. Woodruff: 76 77 51t

Water Demands:

2007
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Modified IOP Assessments
(2007 Demands; IOP; MIOP)

Lake Lanier- Eleuatlon(‘feet}

- 1,060
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[v —Base W — ModifiedlOPY3 [V — hiax. v — in. i

‘W George--Elevation(feet)
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‘Woodruff--Elevation(feet)
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= Lanier: Up to 10 ft deeper drawdowns under |IOP than under MIOP.
= West Point: 1-2 ft deeper drawdowns under IOP than under MIOP.
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Modified IOP Assessments
(2007 Demands; IOP; MIOP)

Lake Lanier--Elevationi{feet)
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Up to 10 ft deeper drawdowns under IOP than under MIOP.
1-2 ft deeper drawdowns under IOP than under MIOP.




GWRI Scenario Comparison 5 C(\ﬂ{?l

(IOP/2050; MIOP/MCWC-1/2050; MIOP/MCWC(C-2/2050) Georgia Tech
IOP/2050

Flow Requirements:

Chattahoochee: IOP

Reservoir Elevation Ranges:

West Point: 62] B35 i

635 - 641 ft (Fld. Cntrl.)
W.F. George: 187.5 - 190 ft (Normal)
185 ft  (Minimum)

J. Woodruff: 76 77 5 it

Water Demands:

2050

MCWC-1/2050 MCWC-2/2050
Flow Requirements: Flow Requirements:
Chattahoochee: MIOP Chattahoochee: MIOP
Reservoir Elevation Ranges Reservoir Elevation Ranges
West Point: 6325 635 (1 West Point: 630 - 635 ft
635 - 641 ft (Fld. Cntrl.) 635 - 641 ft (Fld. Cntrl.)
W.F. George: 187.5 - 190 ft (Normal) W.F. George: 187.5 - 190 ft (Normal)
185 ft  (Minimum) 185 ft  (Minimum)
J. Woodruff: 765 77511 J. Woodruff: 765 775 [t
Water Demands: Water Demands:
2050 2050
218




Lanier

W. Point

George

Woodruff

= Lanier:

= West Point:

Modified IOP Assessments

(I0P/2050/621; MIOP/2050/632.5; MIOP/2050/630 ) Georgia Tech

Lake Lanier--Elevationi{feet)
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Up to 10 ft deeper drawdowns under IOP/621 than either MIOP.
MIOP levels are always higher than 630 or 632.5.
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Lanier

W. Point

George

Woodruff

= Lanier:

= West Point:

Modified IOP Assessments

(I0P/2050/621; MIOP/2050/632.5; MIOP/2050/630 ) """
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Up to 10 ft deeper drawdowns under IOP/621 than either MIOP.
MIOP levels are always higher than 630 or 632.5.




GWRI Scenario Comparison 6 C(\ﬂ{?l

(I0P/2007; MIOP/MCWC-1/2050; MIOP/MCWC-2/2050) Georgia Tech
IOP/2007

Flow Requirements:

Chattahoochee: IOP

Reservoir Elevation Ranges:

West Point: £’ B35 fi

635 - 641 ft (Fld. Cntrl.)
W.F. George: 187.5 -190 ft (Normal)
185 ft  (Minimum)

J. Woodruff: 76 - 77.5 ft

Water Demands:

2007

MCWC-1/2050 MCWC-2/2050
Flow Requirements: Flow Requirements:
Chattahoochee: MIOP Chattahoochee: MIOP
Reservoir Elevation Ranges Reservoir Elevation Ranges
West Point: 6325 L35t West Point; 630 - 635 ft
635 - 641 ft (Fld. Cntrl.) 635 - 641 ft (Fld. Cntrl.)
W.F. George: 187.5 - 190 ft (Normal) W.F. George: 187.5-190 ft (Normal)
185 ft  (Minimum) 185 ft  (Minimum)
J. Woodruff: 65 /B J. Woodruff: 65 775 0
Water Demands: Water Demands:
2050 2050
3N




Modified IOP Assessments
(|OP/2007/62] WP; M|OP/2050/632.5 WP; MlOP/2050/630 WP) Georgia Tech

Lake Lanier-. Eleuatlontfeet}
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= Lanier: MIOP/2050 scenarios keep higher lake levels than IOP/2007.
= West Point: MIOP levels are always higher than 630 or 632.5.




(I0P/2007/621 WP; MIOP/2050/632.5 WP; MIOP/2050/630 WP )

Lanier

W. Point

George

Woodruff

= [Lanier;

= West Point:

Modified IOP Assessments

Lake Lanier--Elevationi(feet)

Baze ~
M. v

Propozed20500mnobIoPy3 2
hdin.

West Point--Elevation({feet)

v Base i~ Propozed20500mnobIoPy3 2 Propozed20500mnchAVESOMICPYS
v hae. v Min.
‘W George--Elevationifeet)
190
180 - - e e e e e
188 - - o e oo D
87 - - e e e e
185 - - o e e e e
T T
T T T T T T T T T T T T T T T T T T T
o 5 10 15 20 25 30 35 40 43 a0 55 B0 ) kit} 75 g0 g5 a0 93
v Base i~ Propozed20500mnobIoPy3 2 Propozed20500mnchAVESOMICPYS
v hae. v Min.
Woodruff--Elevation(feet)
i}
A P nn e PP P PP PP T T EE P
i T T T T T T T T T T T T T T T T T T T
o 3 10 15 20 25 30 35 40 45 a0 a3 [=in) 65 70 75 80 83 a0 95
v Base i~ Propozed20500mnobIoPy3 2 Propozed20500mnchAVESOMICPYS
v hae. v Min.

MIOP/2050 scenarios keep higher lake levels than IOP/2007.

MIOP levels are always higher than 630 or 632.5.




GWRI Conclusions CC%J

Georgia Tech

= Raising the West Point minimum level under the existing IOP and 2007
demands would cause 5-9 ft deeper drawdowns at Lanier. Under 2050
demands, Lanier lake level impacts would become more pronounced
(—9-11 ft). No other adverse impacts are expected (i.e., with respect to
instream flows, water demand targets, or hydropower).

= Raising the West Point minimum level under the Modified IOP yields
significant benefits (5-10 ft higher levels) for Lanier as well as for West
Point (compared to the I0OP).

= The Modified IOP enables the lakes to recover faster after severe
droughts, reducing the risk of follow-up droughts for all ACF
stakeholders.

» The Chattahoochee gage (FL) flow distributions under the Modified IOP
and the IOP are not appreciably different. As such, the MIOP is not
expected to impact the Apalachicola ecology and fisheries more
adversely than the IOP. Comparisons of the Chattahoochee flows
downstream of Woodruff under IOP and MIOP are presented next.

= The Modified IOP can be further fine-tuned.
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GWRI

Chattahoochee Flow Comparisons under IOP and MIOP

(1939 - 2001)

Georgia Tech

Chattahoochee Weekly Flow Frequency Curves (January) Chattahoochee Weekly Flow Frequency Curves (February)
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GWRI

Chattahoochee Flow Comparisons under IOP and MIOP
(1939 - 2001)

Georgia Tech

Chattahoochee Weekly Flow Frequency Curves (July)

Chattahoochee Weekly Flow Frequency Curves (August)
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GWRI

Chattahoochee Flow Comparisons under IOP and MIOP
(Droughts: 1955 - 1958, 2000-2001)

Chattahoochee Weekly Flows During Droughts (1955-1958, 2000-2001)
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Thank Youl!
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