Enabling Strategy Creation and Modification
Through an Intuitive User Interface
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COLORADO RIVER BASIN
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Transforming the User Experience
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USER INTERFACE DESIGN
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Interactivity Demo

€3 CRe Post-2026 Tool x v
&-: tool.crbpost2026dmdu.org 1 ) RO 9D B!
= HNotes B Save Session & Upload Session File Operational Strategies Suite M Navigate to Performance Select Language ‘
C reati on & M od |f| C atio n Introduction to Strategies Available Strategies Creation & Modification

Operationa

Dashboard Guidance

Strategies

|
] Define Lower Basin Deliveries ] { View Summary l [ Your Strategies

Create & Modify { Define Powell Releases

Performance
Operational Strategies Creation & Modification

Robustness To create a new operational strategy, click the +Create button. Advance through the workflow to choose a paradigm of interest and create a custom operational strategy.

To modify an existing operational strategy, it must be within your Operational Strategies Suite (either selected from the Available Strategies tab or from a dashboard). Then choose the
operational strategy from the dropdown and click the Modify button.

Vulnerability

Strategy Creation Strategy Modification

Create a new strategy with your own definitions. Modify an existing strategy from your Operational Strategy Suite.

Summary

Contact Support G v I RG A

— BURFAU OF — @ onmor lor AAaNced Decision Supat
RECLAMATION v 1.410 | © 2025 Martin & McCoy LLC dba Virga Labs. All Rights Reserved Vater and Erviecomenta: Systorr

A portion of this software and associated data was provided through a proj award sponsored by the Bureau of Reclamation
under Contract #140R8122!

Release Notes
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https://docs.google.com/file/d/1YbwIzNw-sLwJXMJNsrLTq8oNEyyl2qfX/preview
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Data State: User Interface
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Release Concept: Tiered + Balancing

Lake Powell
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Data State: Data Table

Equalization

3600~

3500+

Powell Elevation (ft)

3400+

Equalization based on Powell Elevation
(Ann. Incr. = 1ft; Equal Contents)

Mead Reference Elevation
®  IfMead <1075

® If Mead <1025

®  If Mead < 1220

3370 T T T T T T
0 2 4 6 8 10 12

Release Volume (maf)

Delivery Concept: Combined Storage + Tiered + No Modification

Lower Basin Deliveries

100%

Normal Allocation: 7.5 maf to LB States,
1.5 maf to Mexico

40

Combined Storage (maf)
w
8

, |

90%
—80%

Combined Storage includes:
Mead +CRSP + Mohave + Havasu
70%

60%
50%
40%
30%
20%
10%

T 0%

Delivery Reduction (maf)

RIVERWARE CLOUD CONFIGURATIO

2
TB_STN

Lever Name Lever Value
release_equalization_enabled 1
release_tier_1_max_elevation 3665
release_tier_1_min_elevation 3575
release_tier_2_max_elevation 3575
release_tier_2_min_elevation 3525
release_tier_3_max_elevation 3525
release_tier_3_min_elevation 3370
release_tier_4_max_elevation

release_tier_4_min_elevation

release_tier_5_max_elevation

release_tier_5_min_elevation

release_tier_1_mead_reference 1075
release_tier_1_release_volume 8.23
release_tier_2_mead_reference 1025
release_tier_2_release_volume 7.48
release_tier_3_mead_reference 1220
release_tier_3_release_volume
release_tier_equalization_max_elevation 3700
release_tier_equalization_min_elevation 3665
release_equalization_crsp_percent_enabled 0

release_equalization_crsp_percent_threshold
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Data State: Programmatically Written Text Files

2 3
TB_STN

Lever Name Lever Value
release_equalization_enabled 1 Powell_Tier_Volume.txt
release_tier_1_max_elevation 3665
release_tier_1_min_elevation 3575 ~ \
release_tier_2_max_elevation 3575 Powell_Tier_Elevation.txt
release_tier_2_min_elevation 3525
release_tier_3_max_elevation 3525
release_tier_3_min_elevation 3370 3665
release_tier_4_max_elevation 3575
release_tier_4_min_elevation 3525
release_tier_5_max_elevation
release_tier_5_min_elevation nan
release_tier_1_mead_reference 1075 nan

I release_tier_1_release_volume 8.23 |
release_tier_2_mead_reference 1025

I release_tier_2_release_volume 7.48 L =)
release_tier_3_mead_reference 1220

I release_tier_3_release_volume |
release_tier_equalization_max_elevation 3700
release_tier_equalization_min_elevation 3665
release_equalization_crsp_percent_enabled 0

release_equalization_crsp_percent_threshold
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Data State: Generated DMI

2 3 4
TB_STN
P4 PowellDecisionVariable..  — O X

heverName LeverValue . File Edit Row Column View Adjust "EE
release_equalization_enabled 1 Powell_Tier_Volume.txt e ®|From Borg Powell Tier Table,_IG 5
release_tier_1_max_elevation 3665 = Valie: NONE
reIease_tier_1_min_e|evation 3575 i & Powell Tier Elevation Primary Release Volume
release_tier_2_max_elevation 3575 Powell_Tier_Elevation.txt ft acre-ft ‘
release_tier_2_min_elevation 3525 9 Ji6b 00 8,230,000.00]
release_tier_3_max_elevation 3525 : Sttt 7’480’000'003
release_tier_3_min_elevation 3370 3665 / ; 3'522:,3 :::‘
release_tier_4_max_elevation 3575 4 NaN NaN|
release_tier_4_min_elevation 3525
release_tier_5_max_elevation
release_tier_5_min_elevation nan
release_tier_1_mead_reference 1075 nan : ’

| release_tier_1_release_volume 8.23 | L} show Desaiption
release_tier_2_mead_reference 1025

I release_tier_2_release_volume 7.48 L =)
release_tier_3_mead_reference 1220

I release_tier_3_release_volume |
release_tier_equalization_max_elevation 3700
release_tier_equalization_min_elevation 3665
release_equalization_crsp_percent_enabled 0

release_equalization_crsp_percent_threshold
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Configuring Virtual Machines with RiverWare

Configure a single virtual machine in AWS with
all required software:

Windows Operating System

RiverWare (%) BR Windows
Python RQIVET Llidre O
R

R GitHub
GitHub
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Configuring Virtual Machines with RiverWare

For a single strategy, there are 8,400
individual 30-year simulations.

This requires a machine with 96 ( & Windows
virtual CPUs to run for 3 hours. il

R GitHub

The raw data produced from this is
18,900 rows per simulation,
resulting in 157,000,000 raw

data points per strategy.
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Concurrent RiverWare Runs

Next, we needed to be able to
spin up multiple copies of those
virtual machines to run individual

strategies at the same time on

their own machine. ﬁ {E & oo
Most configurations between T
machines needed to be the same 3 1E

For each strategy being run, the
specific lever data needed to be .

uploaded to the appropriate ﬁ
machine
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Automation and Monitoring

Finally, all of this had to be

automated:
Launch a new Virtual Machine i
with preconfigured RiverWare [ﬁ —
installations and appropriate E
data UL [ﬁ jh_““l
RiverWare runs headlessly for

model completion and data

validation
If no licenses are available, [ﬁ

queue the model run until one
becomes available.
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POST-PROCESSING
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Automating the Data Processing Pipeline

Enhance, format, and
convert CSV to
searchable parquet
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Automating the Data Processing Pipeline

€

|

Enhance, format, and Calculate additional
convert CSV to time series and add to
searchable parquet parquet

AUTOMATED DATA POST PROCESSING
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Automating the Data Processing Pipeline

Enhance, format, and Calculate additional Aggregate time series
convert CSV to time series and add to into metrics and store
searchable parquet parquet in database
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Automating the Data Processing Pipeline

-
y\
Enhance, format, and Calculate additional Aggregate time series Summarize strategy
convert CSV to time series and add to into metrics and store levers and display
searchable parquet parquet in database finished strategy in tool
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