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BackgroundBackground

� Policy Recommendations in the 2001 Brazos G Regional 
Water Plan include:

� 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

� Policy Recommendations in the 2001 Brazos G Regional 
Water Plan include:

� 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

““ Recommend that Recommend that ‘‘safe yieldsafe yield’’ as opposed to as opposed to ‘‘ firm yieldfirm yield’’
be used in the development of available water supply be used in the development of available water supply 
estimates for reservoirs, as appropriateestimates for reservoirs, as appropriate””
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DefinitionsDefinitions

Firm Yield – Maximum annual quantity that can be withdrawn 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Safe Yield – Maximum annual quantity that can be withdrawn 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

Firm YieldFirm Yield –– Maximum annual quantity that can be withdrawn Maximum annual quantity that can be withdrawn 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

Safe YieldSafe Yield –– Maximum annual quantity that can be withdrawn Maximum annual quantity that can be withdrawn 
from a reservoir such that a given volume remains in from a reservoir such that a given volume remains in 
storage (usually equal to the safe yield) during the critical storage (usually equal to the safe yield) during the critical 
period of the drought of record.period of the drought of record.
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Reservoirs AffectedReservoirs Affected
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Comparison of Safe and Firm Yields 
Using Data Through 1997
Comparison of Safe and Firm Yields 
Using Data Through 1997

44,64551,47365,42173,296137,652Total:

9801,0351,3921,4063,780NolanCity of SweetwaterSweetwater

5,4005,8908,6009,20010,000HaskellCity of StamfordStamford

4802,6501,1984,5005,000BaylorNorth Central Texas MWAMiller's Creek

3205007309803,880TaylorCity of AbileneKirby

17,76018,65823,40824,49856,000StephensWest Central Texas MWDHubbard Creek

13,59014,80021,12022,32533,190JonesCity of AbileneFort Phantom Hill

3,7004,6505,3426,20020,000YoungCity of GrahamGraham/Eddleman

010002002,000KnoxLeague RanchDavis

5506501,2301,3702,100StephensCity of BreckenridgeDaniel

1,3401,3401,4881,4922,027EastlandCity of CiscoCisco

5251,2001,4141,6751,675TaylorCity of AbileneAbilene

Year 
2060
Yield

Year 
2000
Yield

Year 2060
Yield

Year 
2000
Yield

Permitted 
AuthorizationCountyWater Right HolderReservoir

Safe Yield
2006 Brazos G Firm 

Yield
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Discussion of Safe YieldsDiscussion 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

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

�� Reduced supply will likely increase needs Reduced supply will likely increase needs 
and could necessitate additional water and could necessitate additional water 
management strategies in 2006 RWPmanagement strategies in 2006 RWP
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Yield DeterminationYield Determination

Inflows

Evaporation

Pass Thru’s for Senior Water Rights

Spills

Diversions

Reservoir 
Storage
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Brazos G Yield MethodologyBrazos G Yield Methodology

Brazos Water Availability Model (BWAM)Brazos Water Availability Model (BWAM)

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

�� BWAM includes return flows as adopted by the BWAM includes return flows as adopted by the 
planning group.planning group.

�� All Brazos River Authority contracts are modeled at All Brazos River Authority contracts are modeled at 
actual diversion locations.actual diversion locations.

�� Includes three subordination agreements as agreed to Includes three subordination agreements as agreed to 
by the TWDB:by the TWDB:

�� Possum Kingdom to Lake Alan HenryPossum Kingdom to Lake Alan Henry

�� Possum Kingdom to City of StamfordPossum Kingdom to City of Stamford’’s California s California 
Creek pumpCreek pump--backback

�� Lake Waco to the City of CliftonLake Waco to the City of Clifton
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Updated Drought AnalysisUpdated Drought Analysis

Brazos Water Availability Model (BWAM)Brazos Water Availability Model (BWAM)

�� Period of Record Period of Record –– 1940 1940 -- 19971997

�� Historical Drought of Record Historical Drought of Record –– 19401940’’s s -- 19501950’’ss

Reservoirs Included in New Drought AnalysisReservoirs Included in New Drought Analysis

�� Lake Fort Phantom HillLake Fort Phantom Hill

�� Hubbard Creek LakeHubbard Creek Lake

�� Lake StamfordLake Stamford

�� Lake DanielLake Daniel

�� Millers Creek ReservoirMillers Creek Reservoir

�� Lake Eddleman / Graham Lake Eddleman / Graham –– City of GrahamCity of Graham

New Drought Analysis: 1998 New Drought Analysis: 1998 –– June of 2004June of 2004

Included in West 
Central Study 
through 2002
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Reservoirs Studied Reservoirs Studied 

Lake Daniel

Millers Creek Reservoir

Lake Fort Phantom Hill

Hubbard Creek Lake

Lake Stamford

Lake Graham/Eddleman
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Drought Inflow Comparison 
Gaged Flows - Clear Fork near Nugent
Drought Inflow Comparison 
Gaged Flows - Clear Fork near Nugent
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Brazos WAM Updated Control Points Brazos WAM Updated Control Points 
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Cumulative Drought Natural FlowCumulative Drought Natural Flow

Hubbard Creek Reservoir Cumulative Natural Flow Comparison
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Comparison of Safe and Firm YieldsComparison of Safe and Firm Yields

-13,480-19,65819,658ComancheBrazos River AuthorityProctor*

5,7508,9505,8909,20010,000HaskellCity of StamfordStamford

*  Lake Proctor results are from a FNI study, and Lake Proctor was not included in the updated hydrology analysis. Based on 2001 area capacity, 
carrying negative inflows forward to offset positive inflows, and keeping the lake above the top of the sediment pool, the current yield of Lake 
Proctor is 13,480 acft/yr if Proctor’s seniority is respected and upstream water rights are not allowed to divert during a drought.

7009002,6504,5005,000BaylorNorth Central Texas MWAMiller's Creek

17,44023,00818,65824,49856,000StephensWest Central Texas MWDHubbard Creek

7,4309,28014,80022,32533,190JonesCity of AbileneFort Phantom Hill

4,5506,1005,3426,20020,000YoungCity of GrahamGraham/Eddleman

1802506501,3702,100StephensCity of BreckenridgeDaniel
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2000 
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Permitted 
AuthorizationCountyWater Right HolderReservoir
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(June 2004)

2006 Brazos G Yield
(1997 Hydrology)
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New Storage Trace – Updated DroughtNew Storage Trace – Updated Drought

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

-13,480-19,65819,658ComancheBrazos River AuthorityProctor*

5,7508,9505,8909,20010,000HaskellCity of StamfordStamford

*  Lake Proctor results are from a FNI study, and Lake Proctor was not included in the updated hydrology analysis. Based on 2001 area capacity, 
carrying negative inflows forward to offset positive inflows, and keeping the lake above the top of the sediment pool, the current yield of Lake 
Proctor is 13,480 acft/yr if Proctor’s seniority is respected and upstream water rights are not allowed to divert during a drought.

7009002,6504,5005,000BaylorNorth Central Texas MWAMiller's Creek

17,44023,00818,65824,49856,000StephensWest Central Texas MWDHubbard Creek

7,4309,28014,80022,32533,190JonesCity of AbileneFort Phantom Hill

4,5506,1005,3426,20020,000YoungCity of GrahamGraham/Eddleman

1802506501,3702,100StephensCity of BreckenridgeDaniel

Year 
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Safe 
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2000 
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AuthorizationCountyWater Right HolderReservoir
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(June 04)

2006 Brazos G 
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(1997 Hydrology)
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SummarySummary

�� The updated drought analyses shows a The updated drought analyses shows a 
reduction in the cumulative supply reduction in the cumulative supply 
estimate for these reservoirs of estimate for these reservoirs of 
approximately 30 percent.approximately 30 percent.

�� The reduction percentage varies from 7 The reduction percentage varies from 7 ––
70% depending on the reservoir.70% depending on the reservoir.

�� These updated yields represent a These updated yields represent a 
““ maximummaximum”” , since some of the reservoirs , since some of the reservoirs 
are still in a drought.are still in a drought.
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DiscussionDiscussion

� HDR recommendation:
“ Notify TWDB of intention to utilize safe yields 
for reservoirs upstream of Possum Kingdom 
and updated drought analyses (firm or safe 
yields) for those reservoirs for which updated 
drought analyses are available.”


