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Model Settings

o Water Control Plan enhanced with
minimum flow requirements of ACF Interim
Operating Plan



Model Settings

« Demands
— Hydropower
» Schedule based most recent operation
— Water Supply
« 2001 actual net for Chattahoochee and Flint Basins
« 1993 actual net for Apalachicola River
— Agricultural
» Flint River provided by FWS STELLA modeling
» Chattahoochee and Apalachicola 2000 projected
— Required Flow
« Atlanta
e Columbus
» Jim Woodruff Outflow; spawn and non-spawning season
» Operation
— Balanced 4 federal reservoirs
— Based on Comp Study Black & White model (Water Control Plan)
— Down Ramping Rate Restriction



Hydropower Demand

 Hydropower demand is a function of available storage.
As the storage diminishes the demand reduces.
Storage Zones described in the ACF Water Control
manual dated 1989 used as the bases to assign the
hydropower demand. Values developed from examining
hydropower generation over the last few years.

IOP Model {Buford West Point WF George
Zone (hours use) (hours use) (hours use)
1 3 4 4
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Current IOP Minimum Flow Table

Months Basin Inflow (Bl) (cfs) Releases from JWLD (cfs)

March - May >= 37.400 not less than 37,400
(Spawning Period) | - 50 400 and < 37,400 | >= 70% BI: not less than 20,400

< 20,400 >= BI: not less than 5,000

June - February >= 23,000 not less than 16,000

(Non-Spawning

. >=10,000 and < 23,000 | >= 70% BI: not less than 10,000
Period)

< 10,000 >= BI: not less than 5,000




Minimum Woodruff Outflow (cfs)

Jim Woodruff Outflow Based on Basin Inflow
IOP June- Feb; Non-Spawning Period
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Minimum Woodruff Outflow (cfs)
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|IOP Ramping Rate

Release Range

Maximum Fall Rate
(ft/day), measured at
Chattahoochee gage

Flows greater than 30,000 cfs*

No ramping
restriction**

Flows greater than 20,000 cfs but <= 30,000*

1.0 to 2.0 ft/day

Exceeds Powerhouse Capacity (~16,000 cfs) but
<= 20,000 cfs*

0.5 to 1.0 ft/day

Within Powerhouse Capacity and > 8,000 cfs*

0.25 to 0.5 ft/day

Within Powerhouse Capacity and <=8,000 cfs*

0.25 ft/day or less




|IOP Graphic Ramping Rate

Maximum Fall Rate, cfs

Ramping Rate
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Down Ramping Rates

Release Range

Maximum Fall Rate (ft/day)
measurse at Chattahoocee

> 30,000 none
> 20,000 and <= 30,000 1.0t0 2.0
> 16,000 and <= 20,000 0.5t0 1.0
> 8,000 and <= 16,000 0.25t0 0.5
<= 8,000 0.25




Maximum Fall Rate in Model

Maximum Fall Rate, cfs
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RPM3 Provisions

 |dentify conditions that allow supporting
nigher minimum flows

 |dentify water management measures to
Implement when conditions reach the
drought trigger

* Provide models if modification to IOP
parameters for spawning period are
adopted




RPM3 Modeling Ideas

. Determine maximum low flow target

. Provide higher minimum during non-
spawning period by reducing spawning
flow requirement

. Composite Storage trigger

. Increase allowable storage



RPM3 Modeling Concept 1

1. Determine maximum low flow target
system can support

— Increase 5000 to larger values
— 6000, 6300, 6600, 8000



RPM3 Modeling Concept 2

2. Reduce the spawning period high flow values
and increase low flow target
« High target of 37,400 reduce to 25,000
 Intermediate target of 20,400 reduce to 16,000
 Increase 5000 to 5800, 6500 and 7000



RPM3 Modeling Concept 3

3. Use system composite storage as
drought trigger for desired and required

flow

Desired flow = 6500
Required flow = 5000

Trigger activated when system reaches
Zone 3

Trigger deactivated when the system
recovers to Zone 1



RPM3 Modeling Concept 4

4. Increase percent stored when Basin
Inflow > 10,000 cfs

« Change from 30 % to 50 % (Release 50% of
basin inflow)

* Includes composite storage trigger concept

Desired flow = 6500

Required flow = 5000

Trigger activated when system reaches Zone 3

Trigger deactivated when the system recovers to Zone 1



Selecting Low Flow Targets

« Based on characteristics of Jim Woodruff power
plant
— 5800 = running one unit at max capacity
— 6500 = running two units at 7- 9 MW each

— 7000 = no restriction from power plant, but habitat
connectivity flow

* Releasing 6000 requires running two units at low capacity and
produces a high pitch sound throughout the power house creating a
miserable work environment. Personnel are required to wear ear
plugs and turn the volume all the way up of sound devices such as
radios.



Composite Zones

e Summation of storage for each action
zones at Buford. West Point and WF
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Composite Zones in AC-FT
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Modeling Results Concept 1

Months Basin Inflow (Bl) (cfs) Releases from JWLD (cfs)

March - May >= 37,400 not less than 37,400
>= 20,400 and < 37,400 | >= 70% BI; not less than 20,400

< 20,400 >= BI: not less than 6,600

June - February >= 23,000 not less than 16,000
>=8,000 and < 23,000 | >=70% BI; not less than 8,000

< 8,000 >= BI: not less than 6,600

6,000 6,300 8,000




Modeling Results Concept 1
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Modeling Results Concept 2

 Reduce the spawning period high flow values
and increase low flow target

— Reduce high flow from 37,400 to 25,000
— Reduce Intermediate flow from 20,400 to 16,000
— Increase 5000 to 5800, 6500 and 7000



Modeling Results Concept 2
Revised IOP Minimum Flow Table

Months Basin Inflow (BI) (cfs) Releases from JWLD (cfs)

March - May >= 35,800 not less than 25,000
>= 16,000 and < 35,800 | >= 70% BI; not less than 16,000

< 16,000 >= BI; not less than 5,800

June - February >= 23,000 not less than 16,000

>=10,000 and < 23,000 | >= 70% BI; not less than 10,000

< 10,000 >= BI; not less than 5,800




Minimum Woodruff Outflow (cfs)

Jim Woodruff Outflow Based on Basin Inflow
IOP March-May; Spawning Period; Revised Down
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ACFT

Flow (cfs)

5800 Minimum Flow
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ACFT

Flow (cfs)
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Modeling Results Concept 3

3. Use system composite storage as drought
trigger for desired and required flow
— Desired flow = 6500
— Required flow = 5000
— Trigger activated when system reaches Zone 3

— Trigger deactivated when the system recovers to
Zone 1



Composite Trigger 1999 & 2000
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Composite Trigger 1988
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Composite Trigger 1987
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Composite Trigger 1986
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ACFT

Flowy (cfs)
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Composite Trigger 1954 & 1956
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Composite Trigger 1941
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Droughts in Georgia

Droughs do not have the 5 y of previous drough
effects of floods, but sustained droughts 7y, 190305 drought was the earliest
CAD CHUSE SCON0MIC STess g Be  ecorded drought in Georgia. In

State. The word "drought" has various
‘meanings, depending on a parson’s
perzpactive. To g fammer, 3 drought is a
period of moismre deficiency fst affects
the crops under cultvation—even two
weaks without rainfall can sress many
crops during certain periods of the grow-
mg cycle. To 8 merearologist, & droughr
15 a profongad period when precipitation
15 less than pormal. To 8 warer manager,

a drought iz 8 deficiency in watsr supply
thar affects warer availability and water
quality. To a hydrologist, a drought is an
extended period of decreased precipitation
and sreamflow. Diroughts in Georgia have
severaly affected mumicipal and indusmial
“water supplies, agnioulne, seam water
quality, Tecreation at major reservoirs,
Irydropower generation, navigation, and
forest resources.

USES streamflow gaging station, Ogeeches
River near Eden, July 2000,

In Georgia, droughss have been docu-
‘mented ar U.5. Genl.ogl:sl Survey
(USGSE) smeamflow gaging stadons since
the 1880°s. From 1910 o 194D about

20 sreamflow ZaZing stamnons were in
operaton. Since the early 19507 through
the lata 1930°, sbout 100 soeamflow
EAZINE STATiONS Were in operation.
Currently (2000), the USG5 sreamflow
Eazing nemwork consists of more than

135 contimions-recording gages. Groumd-
“warer levels are currently monitored ar 165
‘wells equipped with contfmous recorders.

1004, the U.S. Weather Burean (1904,
p. 4) reporred that levels in streams and
wells were the lowest m several years.
Many localities had to conserve watar
for stock and machinery and many
facrories wese forced to close or
operate at kalf capacity.

The drought of 192417 was most severs
in the Altamsha, Charshoochee, and
Coosa Fiver basivs, srd in norh-central
(Georgia. The U5, Weather Bureau
(1925, p. 40-50) reported:
The drought was espacizlly severs
during the latter part of Tuly, Auzust,
and Seprember and the rivers in mamy
places reached the lowest sages ever
kmown The scarcity of warer had a
profound influence on mdusmial and
agriculnral conditions in Georgia.
The severity of the 1930—35 drought ex-
ceedad 3 25-year recurrence fnterval in
ezl and southwestemn Georgia and
affected much of the United States. In ex-
trame northern and southeastern Georgia,
the recurrence interval was 10-23 years;
in coastal Georgia and the Savannsh and
Ogeechee River basins, however, the
recumrence interval was less than 10 years.
The recurrence interval is the averaze
time between dronghts of 3 given severity.
In 2 drought with a 25-year recuirence
interval the low smeamflows occur, on
average, omce every 15 years.

The 1938—44 droughr affecred much of
the same area as the 1930-35 drought. In
the upper Coosa and Chatahoochee River
Tbasins, the recurrence interval exceeded
50 years, and in mwch of cenmal and
sourhern Georgia, it exceaded 25 vears.
In the Savannsh snd Ogeechee River
basins and in extreme northern and
sourhravestemn Greorgia, the droughs had
recurrence intervals of 10-25 years.

The 195037 drought was most sevare
in southern Georgia, with most sream-

Lake Skiney
Lanler

0 B sONLES J?f\ .

03 KLOMETERS

Salectad riversin Georgia.

flows having recurrence intervals excead-
ing 25 years. In northesstern Georgia,

the drought severiry alio exceeded the
235-year recuarence interval. In northwest-
em Georgia, the recarrencs inrerval of
the drought was between 10 and 25 years

The 108082 dronght resulted in the
lowest smeamflows since 1954 in most
areas, and the lowest smeamflows since
1925 in some areas (Carter, 1983, p. 2).
Fecumence inrervals of 10-13 vears wera
common in most of Georzia. Pool levals
at four major resarvoirs recedad o the
lowest levels smee first filling. Ground-
water levels in many observanon wells
were lower than previously ohserved.
Mearly confinnous declines were recorded
in some wells for as long as 20 consecu-
mve months, and warer levels remainad
below pravious record lows for as long

33 Lina comsacurive months.

Streamflows during the 1985—80 drouzht
in northern Georgia were near the lowest
of the 1900°s, By 1983, the drought had
reached recumence intervals of 50-100
vears in extreme northern Georgia, 10-13
years in cental Georgia, and less than 10
vears in southern Georgia. Warer-supply
shomages ocowed in Georgis m 1986
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ACFT

Flow (cfs)
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Modeling Results Concept 4

4. Increase percent stored when Basin
Inflow > 10,000 cfs

« Change from 30 % to 50 % (Release 50% of
basin inflow)

* Includes composite storage trigger concept

Desired flow = 6500

Required flow = 5000

Trigger activated when system reaches Zone 3

Trigger deactivated when the system recovers to Zone 1



Minimum Woodruff Outflow (cfs)

Jim Woodruff Outflow Based on Basin Inflow
IOP March-May; Spawning Period; Revised Down
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WF George Average Pool Elevation
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WF George 75 Percentile Pool Elevation
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WF George 25 Percentile Pool Elevation
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WF George 10 Percentile Pool Elevation
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WF George 5 Percentile Pool Elevation
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WF George Minimum Pool Elevation
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WF George Pool Elevation Standard Deviation
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West Point Average Pool Elevation
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West Point 75 Percentile Pool Elevation
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West Point 25 Percentile Pool Elevation
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West Point 10 Percentile Pool Elevation
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West Point Minimum Pool Elevation

636

634

632

630

628

Elev (ft)

626

624

622

620

618 - I . , .
Jan Mar May

WEST POINT R OBS_ADJ2[02JAN1976-01JAN2002] ELEV-MIN
WEST POINT IOP23K_701[02JAN1976-01JAN2002] ELEV-MIN
WEST POINT IOP_6500-10K3[02JAN1976-01JAN2002] ELEV-MIN
e \NEST POINT I0P_6500-50P3[02JAN1976-01JAN2002] ELEV-MIN
e \\/EST POINT RULE CURVE ELEV

Jul

Sep

Observed

Current IOP

Concept 3 (trigger)

Concept 4 (trigger, 50% Stor)



West Point Pool Elevation Standard Deviation
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Buford 75 Percentile Pool Elevation
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Buford 25 Percentile Pool Elevation

1072
1068 -
1066 -
>
Q
W 1064
1062
1060
1058 T T T T T T T T T T T
Jan Mar May Jul Sep Nov Jan
BUFORD OBS_ADJ[02JAN1976-01JAN2002] ELEV-P25
BUFORD DAM I0P23K_70I[02JAN1976-01JAN2002] ELEV-P25 Observed
BUFORD DAM IOP_6500-10K3[02JAN1976-01JAN2002] ELEV-P25 Current IOP

BUFORD DAM IOP_6500-50P3[02JAN1976-01JAN2002] ELEV-P25
B FORD RULE CURVE ELEV

Concept 3 (trigger)
Concept 4 (trigger, 50% Stor)



Buford 10 Percentile Pool Elevation
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Buford Pool Elevation Standard Deviation
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Concept 3
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Additional Work

 Model current IOP with composite trigger
 Investigate Flint River trigger
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