Agenda Items 8.4/8.5
Adoption of Safe Yields for Reservoirs
Upstream of Possum Kingdom
Reservoir and Updated Droughts of
Record
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Background

Policy Recommendations in the 2001 Brazos G Regional
Water Plan include:
“Recommend that ‘safe yield’ as opposed to ‘firm yield’
be used in the development of available water supply
estimates for reservoirs, as appropriate”

April 14, 2004
HDR presented draft water supply/demand comparisons
based on firm yield estimates

Brazos G RWPG directed HDR to estimate safe yields in
addition to firm yields for reservoirs upstream of
Possum Kingdom Reservoir

June 9 — Presented comparison of safe yields and firm
yields for 11 reservoirs — not actionable item on agenda

Today — Consider adoption of safe yields above Possum
Kingdom and updated drought analyses




Definitions

Firm Yield — Maximum annual quantity that can be withdrawn
from areservoir such that the reservoir just, or nearly, goes
dry during the critical period of the drought of record.

Safe Yield — Maximum annual quantity that can be withdrawn
from areservoir such that a given volume remains in
storage (usually equal to the safe yield) during the critical
period of the drought of record.




Reservoirs Affected

LAKE DAVIS
MILLERS CREEK RESERVOIR

KNOX BAYLOR ARCHER

A K LAKE GRAHAM / LAKE EDDLEMAN

STONEWALL HASKELL THROCKMORTON YOUNG

LAKE STAMFORD
,9' POSSUM KINGDOM LAKE

LO PINTO PARKER
SCURRY | FISHER SHACKELFORD STEPHENS,

HUBBARD CREEK

LAKE FORT PHANTOM HILL —
\{ LAKE DANIEL

NOLAN
TAYLOR CALLAHAN EASTLAND | ERATH

\ LAKE CISCO
LAKE SWEETWATER

JOHNSON
SOMERVELL

™\

LAKE KIRBY HAMILTON

LAKE ABILEN

BOSQUE
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Comparison of Safe and Firm Yields
Using Data Through 1997

2006 Brazos G Firm
Yield

Safe Yield

Reservoir

Water Right Holder

County

Permitted
Authorization

Year
2000 Year 2060
Yield Yield

Year Year
2000 2060
Yield Yield

Abilene

City of Abilene

Taylor

1,675

1,675 1,414

1,200 525

Cisco

City of Cisco

Eastland

2,027

1,492 1,488

1,340 1,340

DETRITE]

City of Breckenridge

Stephens

2,100

1,370 1,230

650 550

Davis

League Ranch

Knox

2,000

200 0

100 0

Graham/Eddleman

City of Graham

Young

20,000

6,200 5,342

4,650 3,700

Fort Phantom Hill

City of Abilene

Jones

33,190

22,325 21,120

14,800 13,590

Hubbard Creek

West Central Texas MWD

Stephens

56,000

24,498 23,408

18,658 17,760

Kirby

City of Abilene

Taylor

3,880

980 730

500 320

Miller's Creek

North Central Texas MWA

Baylor

5,000

4,500 1,198

2,650 480

Stamford

City of Stamford

Haskell

10,000

9,200 8,600

5,890 5,400

Sweetwater

City of Sweetwater

Nolan

3,780

1,406 1,392

1,035 980

Total:

137,652

73,296 65,421

51,473 44,645
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Discussion of Safe Yields

Safe Yield reduces the cumulative supply
estimate for the 11 reservoirs by
approximately 30 percent

Reduced supply will likely increase needs
and could necessitate additional water
management strategies in 2006 RWP




Yield Determination

Reservoir
Storage
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Brazos G Yield Methodology

Brazos Water Availability Model (BWAM)

Updated elevation-area-capacity information for all
reservoirs greater than 5,000 acft for year 2000 and
2060 sedimentation conditions.

BWAM includes return flows as adopted by the
planning group.
All Brazos River Authority contracts are modeled at
actual diversion locations.
Includes three subordination agreements as agreed to
by the TWDB:

Possum Kingdom to Lake Alan Henry

Possum Kingdom to City of Stamford’s California
Creek pump-back

Lake Waco to the City of Clifton
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Updated Drought Analysis

Brazos Water Availability Model (BWAM)
Period of Record — 1940 - 1997
Historical Drought of Record — 1940’s - 1950’s

Reservoirs Included in New Drought Analysis
Lake Fort Phantom Hill —
Hubbard Creek Lake Included in West

Lake Stamford > Central Study
through 2002

—
Lake Eddleman / Graham — City of Graham

New Drought Analysis: 1998 — June of 2004
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Lake Stamford

Lake Fort Phantom Hill

Millers Creek Reservoir

Lake Graham/Eddleman

Hubbard Creek Lake

Lake Daniel




Drougnt Inflow Comyparison
Gaged Flows - Clear Fork near Nugent




5razos WAN Updatad Control Points




Curmulative Drougnt Natural Flow

Cumulative QNAT
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Hubbard Creek Reservoir Cumulative Natural Flow Comparison

e 40 - 50's Drought (1/43 - 12/56)
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Comparison of Sare and Firm Yields




New Storage Trace — Updated Drougnt

Storage (acft)

Fort Phantom Hill Reservoir - Updated Hydrology
Firm (Blue) and Safe (Green) Storage Traces
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Comparison of Sare and Firm Yields




surnrnary

[ne updaied drougnt analyses srnows a
reduction In ine cumulative supply
| reservolrs of

-~

Tnereducitlon percentage varies fror 7 —
70% depending on ine reservolr.

These Updaied vields represent a
“rnavdmurm”, since sore of ine reservoirs
are still in a drougnt
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Discussion




