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• Wholesaler raw water
» 52 direct customers
» 49 indirect customers

• Serve 2.5 million people
• 6,000 mi2 service area
• Own 4 reservoirs
• Utilize 3 additional reservoirs
• 425,000 AFY demands
• 800,000 AFY permits
• 168 MGD of permitted reuse



… Most of the 
water supplies 
are located here

Most of the 
population is 
located here



= 330 Miles of 
Pipelines with 
elevation gain of 
320 feet
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Water Deliveries, AFY Population Served

*AFY = acre-feet per year

Water Demand and Population Growth



New supplies?

“Low-hanging fruit” 
already developed

Already utilizing large 
portion of available reuse



WMS = Water Management Strategy
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RiverWare 
System Model

Costing Tool  
WMS Cost 
Estimate

Carollo’s Blue Plan-It  
Integration Hub, Decision 
Making, Portfolio Planning

Modeling Tools



• bullets

WMS = Water Management Strategy
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• Demand Projection Scenarios – Range of Uncertainty
1,200,000

864,000

418,000

“S3” = High 
Demand Scenario

“BL” = Baseline 
Demand Scenario

Demand Projections

*AFY = acre-feet per year



*Supply Gap from Systems Model Analysis of 1956 Hydrologic Year = “Critical Dry Year”

2080 Supply Gap
512,800 AF

514,870
666,040 684,040
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2080 Supply Needs Exceed 500,000 AF



2080 Water 
Supply Gap 
by Source 
of Supply



• bullets

WMS = Water Management Strategy
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Strategies Evaluation Criteria



Advancing 
Conservation

Conservation

Strategies
18 Evaluated



No Regrets strategies

Wide Range of Strategy Costs and Yield

Capital Costs
$285M to $11B

Unit Costs
$750 to $2800

Per AF

“No Regrets” Strategies



• bullets

WMS = Water Management Strategy



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



Importing Strategies
• TRWD or Carollo would enter combinations into Excel sheets
• DMI into a RiverWare table

DMI



RiverSMART
• Varying 

projected 
demand 
sets: 2030 
to 2080, 
Baseline vs. 
Extreme 
Growth.

• Dozens of 
strategy 
combos X 
12 demand 
sets  = 
>1,000 
runs



Scenario Simulation



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:



• 5 | Portfolios
• 4 | with Large Supply by 2060 + 

Small Supplies by 2040-2050
• 1 | All Smaller Supplies
• Risk and uncertainty in all 

portfolios

408,000Portfolio Firm Yield (AFY): 410,000 428,000 429,000442,000

Out of 
State

Compiled Portfolios – Large Investments



Past Plans
• Often put “on the 

shelf”
• No clear path for 

implementation

Challenge
• Plans become 

outdate quickly
• Demand, supply, 

costs, regulations 
and risks evolve 
continuously

Outcome
• Tools to evaluate 

changing scenarios
• Living planning 

processes with 
repeatable analysis

TRWD Perspective: From Static Plans to Continuous Planning



• bullets

WMS = Water Management Strategy



Run a New Portfolio 
in RiverWare

Change in a yield? New strategy?



Reliability-Based Portfolio Evaluation

Establish a Performance Requirement
• Future supply portfolios must achieve a minimum 

reliability target

Evaluate Tradeoffs
• Compare reliability, cost, and implementation timing
• Identify portfolios that meet performance objectives

Minimum Reliability 
Threshold: 

95%
 of system demands met during the 
critical year of the drought of record.



• bullets

WMS = Water Management Strategy



Range
3 to 30 years

Implementation Timeline for Strategies



Questions?

Vini de Oliveira – vini.deoliveira@trwd.com
Nick Mander – mander@hydrosconsulting.com

2025 TRWD Integrated Water Supply Plan 

THANK YOU!

trwd.com

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