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Tarrant Regional Water District
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Bridgeport TRWD Conceptual Model

e 2 distinct climates

 Pumping up 400 ft of elevation

Eagle Mtn 99.5% of annual budget spent on energy
($17.6 million in 2012 )

« Complex electricity purchasing

Worth scheme

Need to avoid pumping variability to ensure
stable energy use
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RiverWare Model

X }
. Tarrant
Regional
Water
District

* Model any basin at multiple timesteps e > 400 custom rules & functions

 View detailed system performance over « > 50 accounts to track “paper
time water”

» Customize operational policy by writing  Stochastic hydrology & demand
rules inputs

« Simulate infrastructure & mgmt alternatives « Climate forecasting



Multiobjective Evolutionary Algorithms
(MOEAS)

o Eﬂ:iCiently SuggeSt Stochastic Inputs Stochastic Outputs

and evaluate mgmt ,

|
solutions | \-/ =

o Optimize multiple Decision Variables Objectives
ﬂ . b . (from algorithm) / (to algorithm)
conrtlicting O_ jectives- X, %X, X, T
no aggregation! X /
e Our algorithm: Borg \ /
[1]
MOEA
IHadka, D & Reed, P.M. (2013). Borg: An auto-adaptive many-objective S

evolutionary computing framework. Evolutionary Computation, 21(2), 231-259.



Computational Experiment

Optimized by embedding
RiverWare model in MOEA search

1 year simulation, daily timestep

NFE ~ 3000

Based on real-time visualizations of
search progress

~4 days on a 12-core Windows computer

mwomercs.com

Time per evaluation: 1 min 45 sec

Limiting hydrologic traces: stressed & surplus sets chosen based on
system response



Choosing Hydrologic Ensembles

WF % Full 10 Stressed & 10 Surplus Traces
* West Fork % Full -

combined % full of Supls
Bridgeport & Eagle Mtn e
conservation pools

e West Fork % Full on
final day of 100 traces

WF Inflows 10 Stressed & 10 Surplus Traces

under baseline mgmt ——
« Mean +/- 1 sd
55% < “average” < 90% o T A L



Bridgeport ~Balancing Decision

Bridgeport Zones (3) Variables
Eagle Mtn Zones (3)

(24)

Supplementing

Eagle Mtn Eagle Mtn Triggers (9)
East Texas Pump Rates (3)
worth Balancing
w Worth Elevations (6)
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Bridgeport ~ Systemwide Objectives
high supplement ]_Minimize

high pump Occurrence
spill ]_ Minimize
pump var Value

Eagle Mtn _ _ _
Reservoir Objectives
I'elBridgeport 811.0 ft } Maximize

Worth relgaglem:n ~ 644.1ft [ elevation
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Stressed & Surplus Results
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Stressed & Surplus, 360°
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Stressed Results

highpump 5.0, Transparency

P 0791 Bridgeport -~ ~

high pump > 0.65

10

0.020
0.705

..

referred direct

P

0.120

high supplement 0.220 g
A o431 avor E
Eagle Mtn -
v 0.004 0.930 '\ 0320
' Favor
A |t = =
a . 0.000
"
A 79705 %
%
i

A 11763 0310~ relgagleM™® i



Detailed Comparison: Stressed
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Conclusions

« MOEA + trusted, complex model = feasible mgmt
solutions that can be readily implemented by a
utility

Limited function evaluations & hydrologic scenarios-
can we still get good solutions without exhaustive
search & variability... YES

The ability to analyze solutions in RiverWare greatly
facilitated learning, especially regarding conflicts
between system-wide objectives and system
component objectives
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Thank You!

Laura Blaylock
John Carron, Nick Mander
Joe Kasprzyk, Edie Zagona

CADSWES staff
Bill Oakley, Neil Wilson, Jim Pasquotto, Gwen Miller

@]‘ CADSWES trwds L



	Slide Number 1
	Tarrant Regional Water District (TRWD)
	TRWD Conceptual Model
	TRWD RiverWare Model
	Multiobjective Evolutionary Algorithms (MOEAs)
	Computational Experiment
	Choosing Hydrologic Ensembles
	Slide Number 8
	Slide Number 9
	Stressed & Surplus Results
	Stressed & Surplus, 360°
	Stressed Results
	Detailed Comparison: Stressed
	Conclusions
	Thank You!
	Extra Slides
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Stressed & Surplus Baselines

