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Agenda

• New Member Onboarding: Parimal Kodumuru

• Revised Work Plan (Approved)

• Conflict Resolution between Optimization WebApp and CAST –

• Wastewater

• Base Scenario

• Efficiency and Land Conversion BMP Implementation

• Webinar Planning 

• Future Plan
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About the New Member

Education

Masters in Business Statistics

Michigan State University

Parimal Kodumuru

Contact 
Information
Kodumuru@msu.edu

Project Experience
• 3D Point Cloud Analysis 

and Defect Detection

Technologies: 
Python, OpenCV, NumPy, Machine 
Learning, PCL (Point Cloud Library)

• Predictive 

Maintenance System

Technologies: Python, AWS, 
SQL



Revised Timeline of the Project

We are here

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



Current Sprint 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



Ongoing Sprint of the Project

Task 4: Interactive optimization and decision-making using 

user-friendly dashboard

4.0 Completion of remaining tasks of Task 3

4.0.1 Implement the Base BMPs for each year

Users can now select the base year and 
the backend would automatically 
include the necessary BMP files



Ongoing Sprint of the Project

Task 4: Interactive optimization and decision-making using 

user-friendly dashboard

4.0 Completion of remaining tasks of Task 3

4.0.2 Add the Land Conversion and Efficiency BMPs for 

Optimization
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Ongoing Sprint of the Project

Task 4: Interactive optimization and decision-making using 

user-friendly dashboard

4.1 User-friendly optimization through a dashboard



Ongoing Sprint of the Project

• CoreCAST evaluation is still time consuming at scale

• Can we develop an approximate surrogate for CoreCAST for running the 
optimization process?

• Idea:

• Evaluate a few BMP allocation schedules and evaluate for pollutants 
using CoreCAST

• Build surrogates with fewer derived/hidden variables

• Artificial neural network or response surface

• Variable reduction techniques

• Use the surrogates to continue the optimization run

• May need to re-build the surrogates during optimization progressively

• Evaluation of final solutions using CoreCAST

• Note, the built surrogates alone are not a replacement of CoreCAST

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

friendly dashboard

4.2 Surrogate-assisted optimization procedure

Low fidelity

High fidelity



Optimization Process Overview (Recap)

Optimization 

Algorithm
BMP Solution CoreCAST

Solution 

Evaluation

Pollution Load

MSU Optimization System

Cost 

Calculation



Optimization Run with Washington DC
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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!



Wastewater Mismatch Resolution



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



Washington DC

Optimization Run with Base Progress



Budget Constrained Optimization

• Some cost values after the 

optimization might not be feasible.

• If there is a constraint (upper limit) on 

the budget, that can be now added 

to the system.

• Might not be always possible to find a 

solution inside the budget. In that 

case, the solution closest to the 

budget would be shown.



Future Dashboard Improvements: 
Status Updates (In Progress)

20

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



Webinar Planning

• We want to make the animal and manure transport BMPs 

part of the process by October

• In October or November, we would like to have a meeting 

with the advisory group – Comprised of Lew, Olivia, Raj, 

and other volunteers from modeling working group

• We are planning the first webinar in January next year



Computational Optimization and Innovation

Thank you
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