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Water Demand and Population Growth
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Project Approach

SCREEN

WMS

SCORE AND
SELECT
PORTFOLIOS

IMPLEMENTATION
PLANNING,
SENSITIVITY

ANALYSIS

)

EVALUATE SUMMARIZE
WMS

X/_'. .

EVALUATE BUILD

STRATEGY

PORTFOLIOS PORTFOLIOS

RiverWare | System Model

Carollo’s BPI | Integration Hub,
Decision Making, Portfolio Planning

Costing Tool | WMS Cost Estimate

WAM & Other Models or Reports |
WMS Yield Estimate

Excel | Various Summaries
and Calculations

O (((

WMS = Water Management Strategy



Modeling Tools

<

RiverWare
System Model

Costing Tool
WMS Cost
Estimate

Carollo’s Blue Plan-It

Integration Hub, Decision
Making, Portfolio Planning




Key Results

SCREEN

WMS

SCORE AND
SELECT
PORTFOLIOS

IMPLEMENTATION
PLANNING,
SENSITIVITY
ANALYSIS

EVALUATE SUMMARIZE STRATEGY
) WMS ) AND RANK WMS ) FACTSHEETS

EVALUATE BUILD
PORTFOLIOS PORTFOLIOS

000

GAP ANALYSIS

=0

= WAM & Other Models or Reports |

RiverWare | System Model = \MS Yield Estimate
Carollo’s BPI | Integration Hub, ; :
Decision Making, Portfolio Planning e nae KAl

Costing Tool | WMS Cost Estimate
WMS = Water Management Strategy



Demand Projections
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2080 Supply Needs Exceed 500,000 AF
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Key Results
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Strategies Evaluation Criteria

Community Alignment, 10% Percent of
hydrologic months
L -
&E;ﬁ?gﬁ; system demand
Landowner, ' met in 2080, 11%

political, and public .
acceptance, 5%
Affordability, 20% Reliability, 45%
Unit cost of _

supplies, 20%

'_ Percent of 2080

Mumber of system demand
sirategies in met during drought

portfolio, 13% of record. 3%

Implementation, 25%

Permit uncertainty
and complexity,
13%
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Wide Range of Strategy Costs and Yield
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RiverWare Implementation

« TRWD already built a multi-purpose RiverWare model, for forecast-informed

short-term operations, and long-term monthly planning (used for IWSP)

* Historical hydrology 1940-2023
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WMS14 Lake Palestine Purchase

WMS15 ASR Storage Flow Rate

WMS15 Aquifer Storage
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WMS20 ArkansasWater
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WMSSwitches

Value

90.00
9,701.00
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Importing Strategies

« TRWD or Carollo would enter combinations into Excel sheets
 DMI into a RiverWare table

Description:

C D

Strategies:

Strategy Information

1 WMS_01 Advancing Conservation
2 WMS_02 Direct Potable Reuse
3 WMS_03 Second RC Wetlands

5 WMS_05 CC and RC Unpermitted Firm Yield
& WMS_06 Bridgeport Reallocation
7 WMS_07 Tehuacana
8 WMS_D8 Lake Ringgold
9 WMS_09 Marvin Michols with Wright Patman
10 WMS_10 Toledo Bend 1
11 WMS_11 Toledo Bend 2
12 WMS_12 Mainstem Trinity OCR
13 WMS_13 CC Wetlands Adjacent OCR
14 WMS_14 Lake Palestine Purchase
15 WME_15 ASR
16 WMS_16 TRWD Developed Groundwater
17 WMS_17 Lake Palestine Groundwater Purchas
18 WMS_18 Lower Trinity Swap
19 WMS_19 Anderson County Groundwater
20 WMS_20 Arkansas Water
21 WMS_21 Parallel IPL
22 WMS_22 Parallel EM Connection
23 WMS_23 Trinity River Return Flows
24 WMS-24 Marvin Nichols
25 WMS_25 Wright Patman
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Scenario Simulation
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Outputs of Interest

 TRWD interested in theoretical supply-demand gaps (especially when
modeling the 1950’s drought-of-record hydrology), & “Causes” of the gaps
which were tracked with different flags:

Em Object: Shortages Em Object: Shortage Causes Show Descniption Synchronize Scrolling
Slats Methads Accounts Accounting Methods ot Slots Methods Accounts Accounting Methog 0 = no shortage
1 = local reservoir max permit too small
|Augu5t, 1956 ) |Lf 1E*| |"5*“9“5t 1956 |l @| 2 = local reservoir natural inflow too low for
slot Name \"ral":JE Units Slot Name Value | Ungy SE:"T;E;”?E‘—'SE';EZW below min intake elevation

Weatherford 1,118 acre-feet/maonth Holly WTP 2,357 NONE § 4 = diverter discharge capacity

Hally WP 1,104 acre-feet/month Weatherford 357 NOME{ 5 = Cedar Creek Permit constraint

Rolling Hills WTP 263 acre-feet/month BWA 357 NONE§ ©= ngar Creek pumping canstraint )

BWA 648 acre-feet/month Benbrook Local Use 357 NONE { 7= F{!chland Chambers F'errm’F canztramt.

. _ 8 = Richland Chambers pumping constraint

JFK WTP 307 acre-feet/month Westside WTP 57 NONE{ g _ o421 1pL capacity (130 MGD MER to KBR

Westside WTP 247 acre-feet/month Waxahachie Rockett 57 NONE § gravity + legacy pipeline capacity)

Mansfield WTP 191 acre-feet/manth Tierra Verde 57 NONE §

Benbrook Local Use 185 acre-feet/month Rolling Hills WTP 57 NONE §

Midlathian 87 acre-feet/month Midlothian 57 NONE §

Waxahachie Rockett 73 acre-feet/maonth Mansfield WTP 57 NOMNE §

Tierra Verde 1 acre-feet/month JFE WTP 57 NONE §

Worth Local Use 0 acre-feet/month EM Outlet Demand 57 NOME |

[Ae] Tove waccioe senllc.. Fa PR S gy 'm Winrth 1 ool e N BICIRIE




Compiled Portfolios — Large Investments

Portfolio Firm Yield (AFY):

5 | Portfolios

4 | with Large Supply by 2060 +
Small Supplies by 2040-2050

1 | All Smaller Supplies

Risk and uncertainty in all
portfolios

Capital Cost in 2023$, Millions

$14,000
$12,000
$10,000
$8,000
$6,000
$4,000
$2,000
$0

408,000 410,000

Mix of Smaller  Toledo Bend

[l Capital Costs in 20238

428,000 442,000

®
| I
Marvin Nichols  Marvin Nichols

with Wright
Patman

@ Weighted Unit Cost

429,000

Out of
State

$900
$800
$700
$600
$500
$400
$300
$200
$100
$0

Weighted Unit Cost in 2023$/AF



TRWOD Perspective: From Static Plans to Continuous Planning

Past Plans

e Often put “on the
shelf”

* No clear path for
implementation

Challenge

e Plans become
outdate quickly

e Demand, supply,
costs, regulations
and risks evolve
continuously

| Outcome

¢ Tools to evaluate
changing scenarios

e Living planning
processes with
repeatable analysis
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Change in a yield? New strategy?

NoteBook Pro

(O PerTrace / Trace Count 1

ﬁ RiverSMART 9.3.4 Patch — TRWD_IWSF _RiverSmart_Interface v115.rsm .
File Workspace Scenarios  Help Run a New POI'thlIO
TextSize 12 v Color MBlack ~ @ @ 9% % @  StudyName TRWDIWSP St in RiverWare
|L.'NIJ.| ‘UMJ_l \\ ‘\ \ \ \
Baseline A ~NMNWRY1_A Addvent ¥ ] CSV Comb——— -
AddFile %] GPAT Grap e
! Hel Edit
Add Text | Hydrology €p
CML Paste ﬂ R Plugin Name:lExampIePurtfoIiu |
IMCv3 A \J RDFAnnu{ DM Configuration
=] RDFToEx _
Marne:| WM Sswitches ~  Category] WMS
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Reliability-Based Portfolio Evaluation

Establish a Performance Requirement Minimum Reliability

» Future supply portfolios must achieve a minimum Threshold:
reliability target

95%

Evaluate Tradeoffs
« Compare reliability, cost, and implementation timing

. . o of system demands met during the
* ldentify portfolios that meet performance objectives

critical year of the drought of record.
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Implementation Timeline for Strategies

Strategy Name Decade 1 Decade 2 Decade 3
Conservafion Ongoing

DPR 8 [T ]

Second Richland-Chambers
Wetlands

Cedar Creek/Richland-Chambers
Range Unpermitted Firm Yield

Bridgeport Reallocation
ASR

TRWD Groundwater

Lake Palestine Groundwater

3 to 30 years

Anderson County Groundwater

Lake Palestine Purchase
Toledo Bend

Wright Patman Reallocation
Marvin Nichols

Marvin Nichols with Wright Patman

Lake Ringgold

Tehuacana

Mainstem Trinity OCR

Arkansas Water

Second IPL

Parallel Eagle Mountain Connection

Legend

" Planning - Permitting - Design and Construction
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https://www.trwd.com/wp-content/uploads/2025/08/Summary-and-Recommendations-2025-TRWD-Integrated-Water-Supply-Plan-compressed.pdf
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