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3D Digital Twin- Duck Typing Principle

Supports multiple Levels of Detail (LoD)

•2D Maps (Several Types)

•3D Maps (Several Types)

•Google Photorealistic Tiles

•Google StreetView

Matches the existing physical system behavior through models (Physics-based or AI)

•Hydraulics and Hydrology

•Pollutant Transport

Provides access the system measurements at the appropriate locations

•SCADA

•Field Monitoring Data

•Rainfall

•Sewer Defects

Predicts the future behavior but MAY or MAY NOT MODIFY THE PHYSICAL SYSTEM

•Response to a predicted storm

•AI assistant supported by a complete Agentic Framework



Stormwater Collection System (CCS) 

3D Digital Twin (DT) : Examples

 Multiple Realistic Examples

 Created from publicly available GIS data 
and reports

 Leveraged GQC’s domain knowledge and 
ChatGPT

 Took just a few of hours



Detroit: Model vs DT



3D DT: Overview

 No modeling experience should be needed 

 Core implementation in a few hours

 Evaluate strategies for reducing flooding and 

CSOs

 Explore the impact of blockages

 Examine multiple operating strategies

 Visualize pipe defects in 2D and 3D

 Predict pipe defect locations to prioritize 

inspections

 A single pane of glass (SPoG)



3D DT: LoD



3D DT: Model Outputs



Blockage 



Ponding 



Severe Flooding: Mt Lookout, July 17 



Severe Flooding: Mt Lookout, July 17 



Severe Flooding: Mt Lookout, July 17 



CSO Spill: Mill Creek

 Accurate 
Branched-
Lagrangian 
Pollutant 
Transport Model

 Predicted Flows 
and Velocities 
from HEC-RAS

 Used for multiple 
types of 
pollutants

 ORSANCO has 
used it for every 
spill including the 
East Palestine Spill



Fluvial Flooding



Fluvial Flooding



Agentic AI Framework
https://agenticai-learning.org/f25

• LLM Agents Overview 

• Evolution of System Designs 
from an AI Engineer Perspective 

• Post-Training Verifiable Agents 

• Agent Evaluation & Project 
Overview 

• Some Challenges and Lessons 
from Training Agentic Models 

• Multi-Agent AI

• Predictable Noise in LLM 

• AI Agents to Automate 
Scientific Discoveries 

• Practical Lessons from 

Deploying Real-World 
AI Agents 

• Multi-Agent Systems in 
the Era of LLMs 

• Autonomous Agents: 

Embodiment, 
Interaction, and 
Learning 

• Agentic AI Safety & 
Security



LLM Agents Overview 



Definitions

• What is AI

• ML/DL

• CV

• GenAI/LLM

• Tool

• What is an Agent

• Chat Agent

• Other Agents

• What is an Agentic Framework

• Harness

• Orchestration

• MCP



Agent = Model + Instructions + Tools + Context+ Skills

Model 
LLM / Chat Client 

Instructions 
Role 

Goals 

Behavior 

Tools 
Functions 

APIs 

MCP Tools 

Context Providers 
Conversation History 

Memory 

RAG / Retrieved Knowledge 

Dynamic Context 

Skills Provider 

Skills 
Specialized Instructions 

Reference Resources 

Scripts 

agent = Agent(
    client=OpenAIChatClient(model="gpt-5"),

    instructions="You are a hydraulic modeling expert.",

    tools=[
        run_epanet,          # Local Python function
        get_network_data,    # Local Python function

        MCPStreamableHTTPTool(
            name="WaterModeling",
            url="https://water-modeling/mcp"
        )                    # Remote MCP server
    ],

    context_providers=[
        HistoryProvider(),
        MemoryProvider(),
        RAGProvider(),
        SkillsProvider("./skills")
    ]
)

The model reasons; 

context informs it; skills 

tell it how to perform 

tasks; tools let it take 

actions.



Model Context Protocol (MCP) Server

Tools = Actions 

 run_epanet, get_results

Resources = Information 

 models,documentation

Prompts = Instructions 

pressure diagnosis, 

pump analysis

from fastmcp import FastMCP

mcp = FastMCP("Water Modeling")
# TOOLS — perform actions
@mcp.tool
def run_epanet(model: str):
    return epanet.run(model)
@mcp.tool
def get_results(model: str):
    return epanet.results(model)
# RESOURCES — provide information
@mcp.resource("model://{project}")
def get_model(project: str):
    return load_model(project)
@mcp.resource("docs://epanet")
def get_epanet_docs():
    return load_epanet_docs()
# PROMPTS — provide instructions
@mcp.prompt
def diagnose_pressure(node: str):
    return f"Diagnose low pressure at {node}."
@mcp.prompt
def analyze_pump(pump: str):
    return f"Analyze the performance of {pump}."
mcp.run()



A Sample Chat



Chat



Chat

• Domain knowledge is essential in 

defining the tools

• Define the problems that you want to 

solve and how one or more models and 

tools can address that

• Analyze your SCADA data

• Analyze your monitoring data

• Predict hydraulics and water quality

• Get weather predictions

• … Limited by your imagination…

• Long running jobs can be handled but 

be patient



Upload an image and ask



Framework Security



Q&A and Contact Info

 Appreciate your time today, Thanks

 Sudhir Kshirsagar, sudhir@gqc.com, HydroTrek.com
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