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Agenda

• New Member Onboarding: Auden Garrard
• Revised Work Plan
• Assistance from CoreCAST team
• Conflict Resolution between Optimization WebApp and CAST
• Dashboard Updates

• Replicating CAST UI Interface
• Live Demonstration of the dashboard
• Future Plans
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About the New Member

Education
Master in Computer Science
Michigan State University

Auden Garrard
He/Him

Contact 
Information
garrardw@msu.edu

Project Experience
• Front End Developer
• Auto-Owners Insurance

Technologies: 
Node.js, Python, Java, COBOL, Django

• Recovery of Lost and 
Stolen IT Assets

Technologies: PowerShell, 
JavaScript, C++, 

Personal Hobbies
General Motors 

- Rock climbing
- Kayaking 
- Pottery 

mailto:guharita@msu.edu


Revised Timeline of the Project

We are here

Original End Date: March 31, 2026
Proposed Extended End Date: March 31, 2027



Timeline of the Project

Task 4: Interactive optimization and decision-making using 
user-friendly dashboard

4.0 Completion of remaining studies of Task 3
4.1 User-friendly optimization through a dashboard
4.2. Surrogate-assisted optimization procedure
4.3 Robust optimization methods for handling uncertainty in 

variables and parameters
4.4 Sustainable watershed management practices



Optimization Process Overview (Recap)

Optimization 
Algorithm BMP Solution CoreCAST

Solution 
Evaluation

Pollution Load

MSU Optimization System

Cost 
Calculation



Assistance from the CoreCAST Team

• Due to the transfer of project leadership from Gregorio to 
Ritam, we encountered substantial challenges in 
comprehending the system and its integration with 
CoreCAST.

• Thanks to the CoreCAST team, we have now received the 
following essential documents:

1. Documentation on CoreCAST.
2. A copy of the database used in CoreCAST.
3. A detailed validation of our results.

• With this invaluable support, we have successfully 
addressed several issues in our web interface, which were 
previously caused by a lack of understanding of the 
CoreCAST system.



Previous Dashboard Inputs

Not matching 
with CAST

Web App UI

CAST UI



Current Dashboard Improvements

Added new options for the user
inputs to remove any ambiguity 
with the CAST system



Optimization Run with Washington DC



Optimization Run with Washington DC

CAST 
Result
Verification

Everything is matching except 
Wastewater in two sub-segments: 
Industrial and Municipal loads;
And a small portion for developed



Wastewater Mismatch Correction

• We have identified that the two sub-segments of 
wastewater namely Industrial and Municipal 
Treatment Plant loads can be retrieved from 
Wastewater Reports:

1. Nitrogen Loads EOS: No3LbsPerYearEos, 
Nh3LbsPerYearEos, OrgnLbsPerYearEos

2. Phosphorus Loads EOS: Po4LbsPerYearEos, 
OrgpLbsPerYearEos

3. Sediments Loads EOS: TssLbsPerYearEos

• We are in the process of obtaining the reports and 
integrating it to our web interface.

Wastewater is polluting more than
what our system thinks!



Wastewater Mismatch Correction
CAST Reports Section

Aggregations

Match!



Base Progress Scenario Addition

• We also have identified a 
way to add the base 
scenario BMP 
implementations to the 
process by using the Reports.

• We are also in the process of 
obtaining the Progress 
reports and integrating it to 
our web interface.

Adding this functionality;
Need to optimize on top of this



Base Progress Scenario Addition

• Land
• Animal
• Manure



Live Demonstration

https://coinlab.chesapeakebay.app/Link:

https://dev-coinlab.chesapeakebay.app/


Future Dashboard Improvements: 
Status Updates
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Status

Insert a status column

Will help the users keep track of what is going with each scenario: Optimizing/Fetching Base 
Scenario/Complete

Completed

Initializing

Optimizing

Completed

Completed

Optimizing



Future Dashboard Improvements: Email 
Updates

• Will notify the users with two emails:
o When Optimization starts
o When Optimization completes

• When the optimization completes, 
the email might have a link to access 
the optimization results.



Future Dashboard Improvements: Cost 
Updates (Advanced Settings)

• Some of the cost information 
in the system might be old.

• If the user has updated cost 
information, the costs can be 
updated based on latest 
information 



Future Improvements: Enable result 
sharing

Should help the user
Share the results of the 
Optimization with other users 
in the system



Future Improvements: Deleting 
Scenarios/Results

• Right now, only the admins can delete scenarios

Not needed anymore.
The user should have the 
ability to delete it.

Delete 
optimization 
results 
at will



Future Improvements: Improvement in 
Optimization Algorithm

• Spread is not uniform, we are improving the algorithm to make the solution distribution more 
uniform.

Reduce the gaps

Baseline



Future Plans
• Get the Optimization Code ready for demonstration during 

the webinar – First priority
• Scale-up study from one county to multiple counties to 

multiple states
oUsing "Innovization" (rule discovery) concept
oParallel CoreCAST evaluations of multiple solutions to 

speed up the optimization process
o Surrogate-assisted optimization
oRobust optimization
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Computational Optimization and Innovation

Thank you


	Development of Efficient Multi-Objective Optimization Procedures��Kalyanmoy Deb, Pouyan Nejadhashemi, Ritam Guha and Hoda Razavi
	Agenda
	Slide Number 3
	Revised Timeline of the Project
	Timeline of the Project
	Optimization Process Overview (Recap)
	Assistance from the CoreCAST Team
	Previous Dashboard Inputs
	Current Dashboard Improvements
	Optimization Run with Washington DC
	Optimization Run with Washington DC
	Wastewater Mismatch Correction
	Wastewater Mismatch Correction
	Base Progress Scenario Addition
	Base Progress Scenario Addition
	Live Demonstration
	Future Dashboard Improvements: Status Updates
	Future Dashboard Improvements: Email Updates
	Future Dashboard Improvements: Cost Updates (Advanced Settings)
	Future Improvements: Enable result sharing
	Future Improvements: Deleting Scenarios/Results
	Future Improvements: Improvement in Optimization Algorithm
	Future Plans
	Slide Number 25

