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INTRODUCTION

Borg-RiverWare
White River System
Needs
Results
Path to get to this point



BORG-RIVERWARE

• Borg MOEA – Borg Multiobjective Evolutionary Algorithm
• Many-objectives – evaluate conflicting performance
• Adaptive search to optimize problem
• High-performance

• RiverWare – White River period of record daily model from 1940-2017
• Together



WHITE RIVER

5 Lakes on White River
1 Lake on Black River
4 Lakes regulate to Newport
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AUTHORIZED PURPOSES – SYSTEM BALANCES

•Flood Risk Management
• Reduction in peak flows downstream
•Hydropower
• Primarily marketed to rural electric cooperatives 

and municipal utilities
•Water Supply (BV, BS, NF, GF)
• 14 water districts/users for municipal and 

industrial uses
•Minimum Flow (BS, NF)
• Provides an increase in wetted perimeter of 

tailwaters of Bull Shoals and Norfork
•Recreation
• Ancillary benefit. Marinas, resorts, in-lake users
• Fish and Wildlife
• Dissolved oxygen and water temperature 

maintenance

Hydropower

Recreation

Water Quality

Water Supply 
Storage

Flood Risk 
Management

Environmental Fish & 
Wildlife

https://eportal.usace.army.mil/sites/DVL/DVL%20Images/0051-01.tif
https://eportal.usace.army.mil/sites/DVL/DVL%20Images/Ceswt-02.tif
http://www.google.com/imgres?imgurl=http://greenokla.com/wp-content/uploads/2011/07/282136_223244701050167_113159578725347_621515_5989922_n1.jpg&imgrefurl=http://greenokla.com/2011/07/blue-green-algae-found-in-two-okc-lakes/&usg=__Pli6ROHGFexB-UspeTmR-o-OGX0=&h=336&w=448&sz=23&hl=en&start=11&zoom=1&tbnid=E0YGd9T9ijZK-M:&tbnh=95&tbnw=127&ei=kiFZUN2KFojBygGY7oGIDQ&prev=/search?q=oklahoma+algae+blooms&um=1&hl=en&sa=N&rls=com.microsoft:*&tbm=isch&um=1&itbs=1


CHANGES IN WEATHER PATTERNS

The region is wetter in 
the last decade than 
most of the decades 
in living memory.

9/7/2023

1959 - 1973 1974 - 1988

1989-2003 2004-2017



NEW CHALLENGES

9/7/2023

• Since 2008, 12 of the 13 years have 
resulted in above average rainfall
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GOALS

Evaluate if there is a change in the operating 
plan that will reduce how often Beaver lake is 
high in the flood pool.

Change regulating stages at Newport and 2 
flood rules at Beaver

If 4 lake system is 
more than v7 use 
upper curve.

Regulate to 24 ft



OBJECTIVES

Minimize/reduce
75% percentile annual max pool elevation for
– Beaver
– Table Rock
– Bull Shoals
– Norfork
50% quantile Annual Flow Duration Newport
Total Flow Over 12ft at Newport 



EPSILON

• Important
• Set to minimum change of interest as 

starting point for each objective 
(Borg-RiverWareUserGuide)

• Re-evaluate as needed
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Initialization Rules



OTHER DECISION VARIABLES

MinFRMuli – minimum FIRM release multiplier (1-2)
BeaverDDElev Row 0-1 – Beaver drawdown elevation for 
– Nov 2- May 31
– June 1- Nov 1
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ALL VALUES (1000 RUNS)

Decision Variables Objective Results
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NONDOMINATED SOLUTIONS

Decision Variables Objective Results



RECOMMENDED PATH

• Bring together
• Expert on the system
• Expert on Borg
• Expert on RiverWare

• Plotting software



THANK YOU
CADSWES
USACE Little Rock 
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