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Concepts and Purpose

« Safe Yield = Maximum annual average demand that can be sustained through the
period of record without depleting available storage (based on shallowest intake)

« Reservoir Balancing: In some cases, we can adjust rules so that reservoirs in a system
draw down together at the same relative rate to avoid water in one but not others (for
example)

« Demand Assumptions: Current / Permitted and Registered / 2070 High Demand

* Purpose: Determine the amount of water that is physically/hydrologically available at a
reservoir

* Note: Reservoir Safe Yield is DIFFERENT than basin safe yield used by SCDHEC for
withdrawal permitting

» Reservoir Safe Yield: Hypothetical maximum withdrawal volume used for planning

« Basin Safe Yield: Stafistical availability of free-flowing water in a river, used for permit evaluation



Me'I'hOd Example from Broad River Basin

« Remove permit / intake / treatment constraints at Laks Blalcid (MG)

the reservoir Py
7000
. S000
« Suspend target elevation rules 40
2000
. . 2000
* Maintain downstream release rules 1000
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« Apply appropriate demand scenarios upstream S55555555555§55333§55¢§¢%
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Lake Blalock Dead Pool

« Consolidate withdrawals from the reservoir fo a
single hypothetical user at the reservoir Spartanburg Shortage (MGD)

« Gradually increase continuous annual withdrawal 20
(with seasonality) until:
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« |lowest storage over period of record = dead pool /
lowest allowable level :
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Upper Reservoirs

Bad Creek Reservoir, Lake Jocassee, Lake Keowee

Jocassee

e Local Inflow « Evaluated as a system of reservoirs in series

* Yield evaluated and reported at Keowee

« Deadpool based on Oconee Power Station intake at 790 ft

« All withdrawals consolidated to Greenville o maintain seasonality
« Greenville return flow re-routed downstream of Keowee

Bod Creek
Generation,

« All other users turned off

Changes in Shallow Intake Assumption (Oconee)
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From 2014 Study: Safe Yield <69 MGD
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Infake Elevations and Prior Results

Keowee-Toxaway Water Supply Study 2014, App H.

KEOWEE DAM

Full Pond Elevation Full Fond W00 Y
» : & < bt q
Criitical Bost Acciss Levels Public A 790,00 ¥ Keowee elevation T ft AMSL is h-asn:d on the lowest boat ramp elevanon of TET fi
AMSL plus 3 [t for boat access (provided by Duke Energy ),
Critical Swimming Access Levels Public Access N/A Y
Greenville Water System Witty Atkins WTP Lake  Intake 770,00 Y
City of Seneca Seneca Ciity WTP Lake  Iniake 775.00 ¥
Duike Energy Corporation Oconee Nuclear Station Lake  Intake 794,60 Y
Hydro Operalinns Hyvidro 7750 Y
Keowee-Toxaway Water Supply Study 2014, App H. Changes in Shallow Intake Assumption (Oconee)
Table ES.2 Water Yield Evaluation — Critical Intake Constraint Summary 810
- 800 —_—
Projected Range of Water Yield Values (mgd) |
[Corresponding Water Use Projection Decade] 3 7% — :
Reservoir Baseline Blend2Dbv2 Operating Scenario ..i 780 / :
Licensee Reservoirs <69 [<Base Year] >160 [>2066] B 770 | | |
Hartwell 24-38 [Base Year-2016] <24 [<Base Year) . 60 : |
Russell +10 [>2066] 210 [>2066) | |
a Ry 750 :
Ihm“d >35 200 >0 B2 150,000 175,000 200,000 225,000 250,000 275,000 300,000 325,000
Bl
| Combined Bad Creek, Jocassee, ond Keowee Reservors, includes only a small net withdrawal from Bad Creek and Jocassers subbasans for Storage (MG)
agriculture/irmgation use projecbon Elev (ft, msl) ~——Highest Intake 2014 Study
— Highest Intake Current Study Normal High Elev

Oconee intake elevation has changed from
794.6 ft 1o 790 ft since this study

From 2014 Study: Safe Yield 69 - >160 MGD




Lake Keowee - Baseline

(as a system with Bad Creek and Jocassee)

Jocassee
Local Inflow

GC: Keowee Springs

Adjustments:
No operational changes

Keowee Safe Yield:

276 MGD

Similar results for

2070 HD and P&R
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Lake Keowee - Baseline/Rule Change
(as a system with Bad Creek and Jocassee)

Jocassee
© Local Inflow

Howard Creek

Keowee Safe Yield:
410 MGD

Adjustments: Similar results for

Bad Creek: No operating changes 2070 HD and P&R
Jocassee: Allow low storage to reach dead pool

Keowee: Maintain downstream releases but suspend storage curves,
restrict to max elevation of 800 ft.
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Lake Keowee - Baseline/Rule Change
(as a system with Bad Creek and Jocassee)

Jocassee
© Local Inflow
Howard Creek

Keowee Safe Yield:

484 MGD

Adjustments:

Bad Creek: No operating changes

Jocassee: Allow low storage to reach dead pool

Keowee: Maintain downstream releases but suspend storage curves
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Lake Keowee - 2070 High Demand

(as a system with Bad Creek and Jocassee)

Jocassee
Local Inflow

VA
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Adjustments:

Bad Creek: No operating changes

Jocassee: Allow low storage to reach dead pool
Keowee: Maintain downstream releases but suspend storage curves
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Bad Creek Reservoir Storage (MG)
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Lower USACE Reservoirs

Lakes Hartwell, Russell, and Thurmond

EXportio gooue
Ealuda Cresk

« Evaluated Individually

« Intake: highest critical intake

« Upstream rules unchanged

‘ « Downstream rules unchanged

« Guide curves for Reservoir being tested suspended but

Crezk downstream releases maintained
a245

Hartwell Dam

¥dro  Big Generostes
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Lake Hartwell Storage (MG)
Lake Hartwell oo e
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700,000
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1,000,000
Keowee-Toxaway Water Supply Study 2014, App H. 900,000
HARTWELL DAM® 200,000
Full Pond Elevation Full Pond a0, b §
Critical Boat Access Levels” Public Access 652,00 ¥ F00,000
Critical Swimming Access Levels Public Access 654,00 Y Level at which all USACE opersted designated swimming areas are dry,
Anderson Regional Joint Water System  Hartwell Lake Filter Plant Lake Intake 615400 Y 500,000
City of Hartwell Hantwell WTP Lake Intake 61200 Y
o : C 500,000
City of Lavonia N/A Lake Intake B36.00 Y
Milliken & Company Pendleton Finishing Plant Lake Intake 611.00 Y 400,000 — — — . .
1P Stevens Westpomnt Stevens Flant Lake Intake G10.00 Y Facility demolished in 2008, intake no longer operational m @ m E e $ H $ E; $ ﬁ 6 E w
Clemson University Central Energy Facility Lake  Intake G3R.00 e = & g,g = ‘E = -é_ T g $ z 4 A
Clemson University Agriculture’ Musser Froit Farm Lake Intnke A45.00 Y Cun obtnin water from City of Seneca if ininke exposed, therefore not a cotical intake 6 B E g o g £ S a= 6 &
Clemson Gulf Course” Walker Golf Course Lake  Intake 633.00 Y Date
Hydro Operations Hydro 62500 Y




Lake Hartwell Storage (MG)
Lake Russell sumgor
L ot
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Exportto. g 500,000 —
Eafuda Cresk
WS: ARJWS 400,000 -
"“I_Ha 300,000 4+
& e 2975493085883%%
= —_ c [ = -
E33235388283383
Date
Lake Russell Storage (MG)
330,000
3?u,nuu]ql s 'rl )
° . 350,000 -
Russell Safe Yield: [y
Baseline (Shown): 1750 MGD |eEee
i O s 290,000 -
‘ 270,000
(G 250000 —
| 530358559883 %
Ws: j Eigighhhﬁﬁw"gh
Eroad MeCammick -ﬂq“wg-ﬁ'gd‘f—'nz b |
rer Use ﬁ Date
) Yl
Taln
Lake Thurmond Storage (MG)
Keowee-Toxaway Water Supply Study 2014, App H. Eﬁgg
750,000
RUSSELL DAM’ F00,000
Full Pond Elevation Full Pond 475,00 Y E50,000
Critical Boat Access Levels” Public Acoess 46600 Y 600,000
Critical Swimming Acvcess Levels Pablic Access N/A Y There are no USACE operated designated swimming areas on this reservioir, 550,000
City of Abbeville Abbeville City WTP Lake Intake 45750 Y 500,000 -
City of Elberton Elberton WTF Lake Intake 46500 Y 450,000 -
Town of Calhoun Falls* Calhoun Falls WTF Lake Intake 457.00 Y
Mohawk Industries, Inc. Rocky River Plant Lake  Intake 46475 Y  Highest intake elevation of 3 00000 e T &
Santee Cooper John Rainy Generating Station Lake Intake 46050 Y T. 1 uny ﬂ i '-i rll: ? E UII:\ o ? E 'l;-
RER Stute Bark® RER Golf Course Lake  Intske 468.80 Y a = 5 = _E‘ g -E' E o A E Z:u 5 2
Hydro Operations Hydro 470,08 i




Lake Thurmond o
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ke Entity/Soarce Description Facility Lake/River Description ootion (FT  Study Comments
—saslem ML) Nrified 300,000
THURMOND DAM’
Full Pond Elevation Full Pond 330,00 Y 200,000
Critical Boat Access Levels® Public Access 320,00 Y
Critical Swimming Access Levels Public Acoess 32400 Y Level ot which all USACE operated designated swimming areas are dry. 700,000
McCormick Commission of Public Works McCormick WTP Lake  Intoke 304.00 Y 500,000
Columbia County Water Urility Clarks Hill WTP Lake  Ininke 31200 "f | 2nd Tighest of 3 intakes®
City of Lincolnion James Allen Reed WTP Lake Intake 31000 Y Physical limit of pumping operation for intake structure’ 500,000
McDuffie County-City of Thomson Big Creek Lake  Intake 312,00 ¥ 2nd highest of 3 intakes” 400,000
City of Washinion' Washingion WTP Lake  [Intake 307,00 Y & |-:'I '_'| r.',‘ - I;.' I-:'l "_| é r:1 ﬂ',, _;_ é ";
Savannah Lakes POA’ Monticello Golf Course Lake  [ntake 32400 Y PO e e A Sl "; 7T R
Savannah Lakes POA® Tara Goll Cenrse Lake Intsake 32400 Y 5 3 E = 2 g _g- g - :__:3 ,5 X
Hickory Knob State Park’ Hickory Knob Golf Course Lake  Intake 324.00 Y
Hydro Operations Hydro 31200 Y




Considerations and Next Steps

Target Downstream Flow (conditional)

Hartwell 2,000 cfs
Russell 4,200 cfs
Thurmond 3,100 - 4,500 cfs

Next Steps:

« Confirm assumptions and methods with RBC

« Complete yield assessment for Russell and Thurmond (2070 HD and P&R)
« Compare average inflows and outflows (including spills)

« Experiment with alternative reservoir balancing (for yield estimates only)<¢



