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OVERVIEW OF
THE TRWD
TRANSMISSION
SYSTEM

(GreenvilleCity/llakes]

* TRWD provides Flood
Protection, Recreation,
and Water Supply

* TRWD serves 11 counties
and ~2.3 million people

* TRWD has built 250 miles of
larger diameter pipelines
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TRWD RIVERWARE MODEL

* TRWD has been using RiverWare for over 15 years

* Their multipurpose model is used for long-term planning & scenarios studies, and for short-term
(1-year) operational forecasting

* Global climate variables (NASA MERRA-2) are used to generate probabilistic forecast of their
system's hydrologic conditions

September 2020 Upper Reservoir Forecast probability is 1.5426 Dry,
31.63% Awg, 60.93% Wet, and 5.70% Very Wet

OK

Tarrant

Regional
r W Water

District



TRWD RIVERWARE HYDROLOGIC TRACES

* TRWD plugs the probabilistic forecast into Hydrologic Trace Generation Tool:

RiverWare Data Generator

Probability of Dry

Avg

Wet

Very Wet

1st Month | September 1 2020 1.5%

31.8%

60.9%

5.7%

September 2020 Upper Reservoir Forecast probability is 1.54% Dry,

31.83% Awg, 60.93% Wet, and 5.70% Very Wet Template Directory |R:\Daily Traces\Waorkbooks

Output Workbook |R:\SeptembertWet2020 xsx

2l Generate Output

starting state

* Based on first month’s probabilistic forecast, and transitional probabilities, Hydrologic Trace Generation
Tool samples from historical database using Markov Chain process, creating 100 different hydrologic

traces:

Eagle Mountain Lake Inflows (100 different traces)
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TRWD RIVERWARE OPERATIONAL MODEL

* TRWD RiverWare model (with year-to-date measured data and accounting) is run
100 times (with each of the hydrologic traces) using a distributed MRM, and the
outputs are sent to RiverWare data files (RDFs)

Supply Reservoirs total percent full
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IN-HOUSE TOOLS FOR RIVERWARE DATA
PROCESSING AND ANALYSIS

Riverware Support Tool

Parses RDF file
Displays slots

Plots Ensemble runs and
Percentiles

Study comparison
Export slots option

SupplyOpt Tool

Optimization Tool for water
transmission

Library of pumping configurations
Creates different pumping
configurations for validation

Calculates costs for pumping
configurations

Compares validation runs
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RIVERWARE SUPPORT TOOL

trvvd =

TRWD Upload RDF File

Data Visualizations v

Riverware File Data

File Search (2022-08-15 through 2023-08-15)

Find RDF Files uploaded between

2022-08-15

Showing 90 file(s) uploaded between 2022-08-15 and 2023-08-15

and ‘ 2023-08-15

|

Forecast From Date ]

Upload Date 1]

Title []

File Name 1]

Purpose 1]

Slot Selection

pool

Slot Preamble

>

Object Slot Name

2023-05-21 2023-05-22 15:05:19 20230522 June Foracast DailyOperation.rdf Official Forecast
Arlingtan.Pool Elevation
CF Study - Baseline 2040 Demands Inflows Benbrook Pool Elevation
1941-01-31 2023-05-19 11:42:24 MonthlyOutput_Baseline 2040.rdf Study
V101 Pipeline Water Treatment Plants Bridgeport Pool Elevation
CF Study - CF 20 MGD 2040 MonthlyOutput CF Holly 20 MGD 2040 orminal Sterage Cedar CreekPool Elevation
1941-01-31 2023-05-19 11:4021 Study
Demands v101 Demands.rdf Eagle Mountain.Pool Elevation
Richland ChambersPool Elevation
CF Study - CF 40 MGD 2040 MonthlyOutput CF Holly 40 MGD 2040
1941-01-31 2023-05-19 11:4001 Study
Demands v101 Demands.rdf
m SlotData  Filtered Data
Jos1 0151 0250516 11393 CF Study - CF 60 MGD 2040 ManthlyOutput CF Holly 60 MGD 2040 -
- e Demands w101 Demands.rdf e
Filters
« < 7 8 n 10 11 > »
Show runs byfl Run Percentile v ‘ ‘ 255075 ‘
Optionally filtfy Run Number lor date range | — ‘
Include B . iple siots for the same slot nfine
Plot /Tabular data
st
sraret
sraet
szt
stiveat
Pe rce n-l-i I e/ R U n Se I ec-ﬁ on May 2023 Jun 2023 2023 Aug 2023 Sep 2023

Richland Chambers.Pool Elevation

Object Type StorageReservoir
Scale 1
Units feet

Dec 2023 Jan 2024 Feb 2028 Mar 2024 sor 2028 May 2024
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SUPPLYOPT TOOL
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SUPPLYOPT TOOL
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USING RIVERWARE AS A TOOL FOR OPTIMIZING ENERGY COSTS

g Probabilistic
Forecasting

* Hydrologic Inflow
Traces

\ Forecast
Ensemble Run

-

100-Trace
validation run

SupplyOpt
Pumping plans as
input

Pumping Plans
f Validation

4 )

* Analysis based on
Validation results

* Recommendation of
forward purchase

J

\ Energy Forward
Purchase



ENERGY PURCHASE ANALYSIS

Range of pumping
and market prices
for the next 1-3
months

Usually buy 50%
of expected load
(except summer)

Set Operational
Guidelines

System supply
and demand
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CP PERIODS AND PRICE SPIKE RESPONSE

System Goals & Constraints
* KBR Construction = CC PL down between Waxand KBR
» CPResponse = Slow pumps down between 2pm and 7pm as storage allows
* BBl Pumpm_gtcu R_H WTP (and BB2 as neede_d} . Price Spike Response Strategy for Baseline Configuration (AsOperational Constraints Allow)
* Target Running Higher Speeds at JCC1 Outside of CP Window .
Trigger — Real Time Cost Response Strategy
Baselin-E CDnﬂEuratiDn [320 MGDET]: RC1 3L (150 MGD), CC1 2L (55 MGD], JCC1 (115 MGD) > $250/MWH for 30 min HCCL: 3p @ 75%
Facility Operational Targets CP 2-7 pm HB3: 3p @ B80%
Iccl 3P @ 90% when not in CP(75%-20%) 75% > 51,000/MWH for 30 min JCC1: 2p @ 75%
183 3P @ 89% (B0%-93% B80% 83: 2p @ 80%
@ [ _ ) Slow BB1, RC3 as available for storage
ax13 Train1{sm] @ 25% *Return to Baseline once prices have stabilized for 1 hour.
Wax RC3H 3P @ B83% (60%-00%) B80%
e
212 RX Only:~ 20 MGD  (Max 35 MGD)
DY EE
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WINTER STORM URI

*From Feb 14-17, 2021 North Texas received over 5” of snow

* DFW recorded 139 consecutive hours of at or below freezing temperatures

. EXHIBIT 3: PERCENTAGE OF TEXANS WITHOUT
Snow depth (1n) ELECTRICITY OR RUNNING WATER, FEB. 14-20
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Adapted from: https: //www.sciencedirect.com/science /article /pii/S0048969722024299#f0020 https: / /comptroller.texas.gov/economy /fiscal-notes /2021 /oct /winter-storm-impact.php



https://comptroller.texas.gov/economy/fiscal-notes/2021/oct/winter-storm-impact.php
https://www.sciencedirect.com/science/article/pii/S0048969722024299#f0020

SPIKE PRICE RESPONSE — WINTER STORM URI

chased and Exp

2/12/2021  2/19/2021

@ Forward Purchase KW @ Real Time KW @SettiementPointPrice

O
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30K
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Total energy cost
2/12-2/19

~ $1.3 million

Other charges
(ancillary): ~ 2 million
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4CP RESPONSE — JULY 23,2022

Daily Avg Purchased and Exposed Load
© Forward Purchase KW @ Real Time KW @ Settlement Point Price
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PRICE SPIKE RESPONSE — JULY 13, 2022

Daily Avg Purchased and Exposed Load

« Forward Purchase KW ® Real Time KW @ Settlement Point Price
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2022 ENERGY PRICE BREAKDOWN

@ Forward Purchase KW @ Real Time KW @ SettlementPointPrice

35K

25K

2022 Savings:

*  $750,000 in Electricity
Demand Charges
*  $550,000 in Energy

charges

$1.3 million in Total
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EAST TEXAS LAKES PUMPING AND ELECTRICITY

Total Volume Pumped from East Texas (AF)

Total Energy (million kWh) from East Texas Lake Pumping
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FY23 COST PROJECTIONS AND FORWARD PURCHASE
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THANK YOU!

Questions?

Hydros

t d Regional
r W Water \\—/_%’_\\
District e ——

trwd.com Consulting

Vini de Oliveira, Ph.D. — Vini.deOliveira@trwd.com
Nick Mander — mander@hydrosconsulting.com; WE ARE HIRING!
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