TRWD Excess Flow Optimization
Study
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Normal Operations

*80% of Supply from East Texas Lakes
Benbrook is a COE Flood Control Reservoir

eEagle Mountain has substantial flood flows
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eUse of Flood Water Saves
Energy/Time/Money/Carbon etc...

Permit Limitations




Observed Example
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Preliminary Analysis over the POR showed that Optimizing Use of Flood Water Can Save TRWD's
customers about $33,000 a day in electrical costs for pumping, during flood conditions, as well as
reduce carbon emissions by over 330 tons per day, on an annual average basis.




EXFLOP Daily Model Development

From Monthly Timestep to Daily Timestep

*Rigid Operating Rules, Defined with Monthly
Constraints

Violations of Operating Rules, When
Conditions Warrant, Occur on a Dally Basis
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ExFlop and TRWD Daily Model

*EXxisting Monthly Model i1s a 67 year
POR

*Existing Daily Model is a 3 year
Operations Forecasting Tool

Needed a Longer Historic Daily POR

«Span Observed Extreme Conditions




ExFlop Model Challenges

.Keep existing daily model structure
intact (3 year model with one year of
initialization)

.One ruleset for all configurations

Variable “initialization timesteps”

.Facilitate quick and easy changes
between the four major configurations

.The existing model had not been fully

o _ ~

tested (this was part of the test)




The Solution

.The model solves via accounting

.Add additional accounts

Add control in model (Via data object)
.Modify ruleset

.Modify DMl’s

Wousl RIS TT e
i




|I|River\'||'are 52.2 - TRWD_Daily_M™Model_ExFlop.mdl.gz
File Control ‘Workspace Policy DMI Accounting Lkilities  Help

= &= _zc_- et ﬁ % EH rl':m & M E_!l_ E (£ —;’/ ? |Aaccounting view =] &L Gl

e T e T e,

B | " i

_1@ees || 1@ee |RYIVEFIATE




[<Jopen Object - Configuration = o
Fil= Edit Wieww Slob  Account
Object Mame: ICDnFiguratiDn
- Dakta Object
Sloks i Methods I Sccoumts I Descripkion I
|December 31, 1972 = e I 3 I <5 I
Slok Mame I alue I Limit= I I
Timeskeps ko Lag Fekturn Flowe 1.00 MNOMNE
Simulation Demand Year 2015 MOMNE
Terminal Space Trigger Drawdown 3.00 fFeet
Cuklek Discharge Reduckion Fackor 0.15 MOME
Drought Management Plan u] MOME
Drought Index Yalue 1100 acre-feesk
Eenbrook Min Release Elewaktion &30,00 Feest
Richland Chambers Wetlands Recharge Trigger .00 feet
Cedar Creek Wetlands Recharge Trigger 5.00 feest
AllowExcessPurnping ToSpill 1 MIORE
Billimg Zwcle Dake Z1sk DawOFMonth
Cabpul Surnmaries u} MNOMNE
Flood Purmnmping Elewation 595.00 feest
Mumber OF Historical Daws 0.00 daw
Monkthly Min Spill For Flood Pumping S000.00 acre-feest
Timeskeps To Awve For East Texas Demand 10.00 MIDME
ExFlop Active 1 MCE
Eagle Mounkain Zone Delineators
Drawdown Zone Ratios
Bridgeport Zone Delineators
workh Maintenance Lewvel
Drought Reduction Percentages
Suskain Surmmer Pump Dakes
Terminal Storage Prioriksy MNOMNE
Discharge Capacities rmigd
Benbrook Targek Elewation feest
Arlingkon Critical Elewaktion Pakth FE
Benbrook Min Release rngd
Historical Calibration MOME
Benbrook P53 Rolling Hills Percent MOME
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Mainkenance Release rngd
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|I|Rule Editor - “TRWD_ruleset.rls : East Texas Pumping : Set Benbrook Pumping Unscheduled™ | e Il:llil
Filz Edit Rule Miew
|E| ISet Eenbrook Pumping Unscheduled FPL Set Mot Loaded I ‘;3"
FOREACH | LIST walueDate IM BenbrooklUnscheduledPurnpingDermand [ @ ", nle] ;l
( { EndOFEillingCycleDate ) } }
Supply ToSourceBvReleaseTypelheskinakion e "Benbrook Pump Div" , } I [ GET DATETIME @IMDEX 1 FROM walueDate ]
{ "Benbrook Purmping Unscheduled™
"Permit” ,
"Pipeline"
=1F [ {{ GET DATETIME @IMDER 1 FROM walueDate ) <= IF { IsDailyTimestep { ) ) THEM THER
CrakteMin f @'t + 13",
( EndOFEillingZyclebate { ) }
ELSE
@"L"
EMDIF
GET MUMERIC @IMDEX O FROM valueDake
ELSE
IF  { LEMNGTH @"t" To EndofEillingCyclebate {{ ) ) < 15,00000000 ) THEM
UL Usuoaug ragd®
ELSE
0. 03000000 “rgd”
EMDIF
EMDIF
EMDFOREASCH
FOREACH { DATETIME date IM @"t" TO Datelin { @'t + 13", EndOfEillingCyeleDate { ) ) ) Do
EBenbrook Data.Benbrook Unscheduled On [ date ] = IF { date == @"t" } THER
200000000
ELSE
1.00000000
EMDIF
EMDFORESZH
(=
— Execute Rule Only When
Benbrook Data.Benbrook Unscheduled On [ ] == 0,00000000 _;I
AMD IF { IsDailyTimestep {{ ) ) THEM
StorageToElevation | %4 "Benbrook” == Configuration.Flood Pumping Elewakion [ ]
Reservoirstorage | %% "Benbrook! |
()
ELSE
Benbrook-~Flood. Storage [ ] = Configuration. Monthly Min Spill For Flood Pumping [ ]
EMDIF
ARD MOT HasRulsFiredSuccessFully { "Current Rule™ )
ARID MOT IsHistoricalTimestep { )
AMD MOT ExFlopIsfctive { )
=




Other Rule Example

ElRuIE Editor - "TRWD_ruleset.rls : Ending Contents : Eagle Moun utiet D = |I:I|E|

File Edit Rule Wiew

| B IEagIe Mountain Cutlet Demand RPL Set Mot Loaded | -Ef"l

FOREACH | LIST slotvaluebate IN EagleMountainCutletDemand [ @'t” D ﬂ
[ ( EndOfEilingCyeleDate ) J )
( GET SLOT @IMDEY 0 FROM slotvalueDate ) [ GET DATETIME @IMNDEY 2 FROM sloktialushate ]
= GET MUMERIC @IMNDEY 1 FROM slotvalueDate
EMDFOREACH

— Execute Rule Only When

MOT HasRuleFiredSuccessfully { "Current Rule" ) % ;I
AMD IsBilingCycleDate { )
AMD NOT IsHistoricalTimestep { )
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Example DMI Functions

[ ]Global Function Editor - "TRWDGlehalFunil ons.gfs - DML Func =101 %]

File. Edit Funchtion Miew

i

.

@’l Return Type: |DF'.TETIME -]

EF]1D IFDrecastStartDate

Arguments; I

RunstartDate () + Configuration.Mumber OF Histarical Days [ ]

[{]Global Function Editor - "TRWDGlobalFunctions.gfs : DMI Funet - 10} x|
File- Edit Funchion iew
2
¥

E1D IHistnricaIEndDate

Arguments: I

@’l Return Type: ID.C'.TETIME "’I
) =]

FunstartDate .[ } + Configuration,Mumber OF Historical Daws [ ] - 1.00000000 "day" ,

CateMax
RunstarkDate { }

o




ExFlop Summary Results

20715 WO & W Exilop from model after 1/21/2010 changes

COMPARISON OF ELEVATION BENBROOK WITH AND WITHOUT EXFLOP
2015 DEMANDS - LONG TERM DAILY TRWD MODEL (REV)
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ExFlop Summary Results

2015 WO & W Exfiop from model after 1/21/2010 changes

COMPARISON OF SPILLS FROM BENBROOK WITH AND WITHOUT EXFLOP
2015 DEMANDS - LONG TERM DAILY TRWD MODEL (REV)
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ExFlop Summary Results

2015 WO & W Extlop from modei after 1/21/2010 changes

MONTHLY EXFLOP DIVERSIONS FROM DAILY RIVERWARE MODEL
COMPARED TO MONTHLY UNAPPROPRIATED FLOWS FROM TRINITY BASIN WAM
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ExFlop and Cost Savings
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Much Ado About ExFlop

«Some Additional Analysis
Application Process to TCEQ

*Public Meetings, etc
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Questions?

Laura.Blaylock@trwd.com




