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As an environmental attorney 
and problem solver . . .

using this code

to protect this code





26 letters

600,000 words
[English]

Your quiver . . .



✓ How does AI work?

✓ Where’s it headed?

✓ Current uses in environmental law?

✓ Future uses in environmental law?

✓ Final Tips & Thoughts

Presentation will 
cover . . . 



How does AI 
work?









Schrodinger took his cat 
to the vet.
The vet said, “I have good 
news and bad news.”

“Everything we call real is 
made of things that cannot be 
regarded as real. If quantum 
mechanics hasn't profoundly 
shocked you, you haven't 
understood it yet.”
― Niels Bohr



“All things 
physical are 
information.”
           ― John Wheeler

                                   Princeton University



“It from bit.” 
– John Wheeler



“If and when we 
learn how to combine 

bits in fantastically 
large numbers to 

obtain what we call 
existence, we will 

know better what we 
mean both by bit and 

by existence.” 

-John Wheeler
Princeton University



(MIT, 2002)
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All “Its” are also Bits or Representable as Bits



Human Being = 
6 Billion Bits

comprised of





Words 

are just 

data.



26 letters

600,000 words [English]

All just “Bits” . . . 



Languages are always evolving.

English has only 
been around for 

1,400 years.

LANGUAGE KEEPS 
GETTING SIMPLER!



Words going into the Large 
Language Model





Words 

are just 

data.
NLP (natural language 

processing)





?











Where does AI 
appear to be 

headed?



Where are we headed?



>$7 Trillion 
in Chips



AGI within 5-10 years? 
(i.e. superhuman intelligence)







“A.I. is 

more 

important 

than fire or 

electricity.” 
    –Google CEO, Sundar Pichai













Key points in the comparison:
•Computers have far faster processing speeds and greater 
raw computing power compared to the average firing rate 
of neurons. Top supercomputers approach or exceed the 
estimated processing power of the human brain.
•The largest data centers can store much more data than 
the estimated capacity of the human brain. However, the 
brain uses its limited capacity in a very dense and efficient 
way.
•Communication speed reflects how fast signals can be 
sent across networks. Computers far exceed the brain in 
terms of pure data transmission rate across its system.

Only 86 
billion 

neurons

Only 125 
trillion 
neural 

connections

YOUR BRAIN 

IS LIMITED BY 

YOUR SKULL



A 

COMPUTER 

COULD 

OSTENSIBLY 

BECOME 

THE SIZE OF 

THE 

UNIVERSE



Internet/Cloud/AI



WILL MACHINE 
INGELLIGENCE  & 

HUMAN INTELLIGENCE 
EVENTUALLY DIRECTLY 

MERGE? Human 
2.0?



HumanMind =

 

Computer/AI =

Connection Speed: 
Typing, reading, and talking to a 

computer

 (only 39 bits 
per second)

Bottleneck

Data Data
• 100 trillion neural 

connections
• massively parallel 

• Speed of light 
connection

• Not physically 
limited (does not 
need to fit inside 
a head)









“Looking to the future, the 

next big step will be for 

the very concept of the 

‘device’ to fade away” ~Sundar 

Pichai, Google CEO



“The relationship between 
human intelligence and 
artificial intelligence will 
necessarily be one of 
symbiosis. The challenge and 
potential of exploring this co-
evolutionary future is the 
biggest story of the next 
century.” – Bryan Johnson

A.I.





Current uses in 
environmental 

law?



AI #1 Response

What refinery in Texas has the least 
stringent TCEQ "special conditions" in its 
air permit and the most regulatory 
flexibility?  Explain.":

The refinery with the least stringent TCEQ 
"special conditions" in its air permit and 
the most regulatory flexibility is the Big 
Spring Refinery in Texas. This refinery has a 
permit that allows for the use of sweet 
natural gas containing no more than 5 
grains total sulfur per 100 standard cubic 
feet process tail gas or refinery fuel gas 
that complies with the applicable 
requirements of the U.S. Environmental 
Protection Agency EPA regulations in Title 
40 Code of Federal Regulations 40 CFR Part 
60 Subpart J on Standards of Performance 
for New Stationary Sources  Petroleum 
Refinery  Related Fuel Gas Combustion 
Units. The permit also allows for the use of 
alternate sampling facility designs that 
must be submitted for approval to the 
TCEQ Regional Director. Additionally, the 
permit holder is not required to comply 
with any additional local, state, and 
federal requirements to which these 
facilities are subject.

AI #2 Response

The El Paso Refinery 
has the least stringent 
TCEQ "special 
conditions" in its air 
permit and the most 
regulatory flexibility. 
This is because the El 
Paso Refinery has a 
flexible permit TCEQ 
Permit No. 18897 that 
covers the majority of 
the emission units at 
the refinery. This 
permit was evaluated 
to ensure consistency 
with the Federal Clean 
Air Act requirements 
and does not include 
any special conditions.

WESTERN REFINING 
EL PASO ALL SITES : 
AIR / New Source 
Review Permit

AI #3 Response

The Valero Houston Refinery has the least stringent TCEQ "special conditions" in its air permit and the most regulatory 
flexibility. 

The TCEQ has issued a number of special conditions for the Valero Houston Refinery, including:

- The refinery must use low-sulfur crude oil.
- The refinery must use a flare to control emissions of volatile organic compounds (VOCs).
- The refinery must use a vapor recovery system to control emissions of benzene.
- The refinery must use a continuous emissions monitoring system (CEMS) to monitor emissions of sulfur dioxide (SO2), 
nitrogen oxides (NOx), and VOCs.

However, the TCEQ has also granted the refinery a number of regulatory flexibilities, including:

- The refinery is allowed to use a different method to control emissions of SO2 than what is required by the TCEQ.
- The refinery is allowed to use a different method to control emissions of NOx than what is required by the TCEQ.
- The refinery is allowed to use a different method to control emissions of VOCs than what is required by the TCEQ.

These flexibilities allow the refinery to choose the most cost-effective and efficient methods to control emissions.

Environmentally-Trained
ChatbotEnviroChat

*Draft LLM 
responses that 
are still being 
trained

EnviroAI

“We are training large language models on millions 
and millions of environmental documents . . . and 

prompting and fine-tuning the models to perform as 
environmental assistants.  This is the first AI effort 

of its kind in the world that we are aware of.”
-Jed Anderson, CEO, EnviroAI 



Environm ental 
“Prompt Engineering”



TundraPro

Environmental 
“Prompt Engineer”

TundraPro

“What’s the 
best permit 
condition 
for a . . .



by EnviroAI

Financial value?  Operational value?  Environmental value?

One Refiner 
Saved Over 
$500k in just 
one AI Prompt.
[Found a better permit condition that another refiner had 
recently been issued]



1. Consider assigning a role.
2. Give a clear, descriptive, and accurate task with accurate language.
3. Provide context. This will help the chatbot to generate a more relevant response.
4. Use examples. This can help the chatbot to better understand the type of response 

you are looking for.
5. Ask it to explain, provide examples, provide support.
6. Be specific. The more specific you are in your prompt, the more likely the chatbot is to 

generate a satisfactory response.
7. Provide details.  Include details about the topic, the audience, the tone, the format, 

the main points, the length, or the style of the output. 
8. Consider using both open-ended and close-ended questions
9. Create constraints: “I want you to do this . . . I don’t want you to do that”
10.Experiment. Try different ways of asking the same question to 

see which way produces the best response.

Environmental “Prompt Engineering”  - Tips -Lesson #1





Spatial Computing . . . VR/MR/AR . . . Metaverse

Environmental Law in Virtual/Digital-Twin Environments



“The best way to predict the future is to create it.” 

— Abraham Lincoln



Other AI enhanced 
environmental tools?



Tundra

ExxonMobil Chemical 
Baytown



Tundra





Future uses in 
environmental 

law?





✓ 1 GB per second of 
incoming sensor data

✓ 1-10 PFLOPs 
simulation computing 
capability

✓ 100-1000 cloud 
servers for stream 
processing and 
control

- Anthropic – Claude, 2/27/24

System Requirements

YES?

Real-Time AI Digital-Twin 
Environmental Protection 
System with Dynamic 
Simulation/Compliance 
Feedback Loops
(Ex. Houston Air Quality)

BUILD



• Algorithmic

• Real-time

• Dynamic

• Remove the 
need for 
most written 
regulations







“If and when we learn how to 
combine bits in fantastically 

large numbers to obtain what 
we call existence, we will know 

better what we mean both by bit 
and by existence.”

-John Wheeler
Princeton University

“When we combine bits to obtain 
what we call ‘environment’  . . . 
nature will reveal more clearly 
how to better and more simply 

protect her.”

-Jed Anderson
Creator & CEO, EnviroAI





Can we run 
environmental legal 
simulations?

Yes!



“BANG”
13.8 billion 

years ago 

nature starts 

“computing”

75 years 

ago humans 

start their own 

computing 

(digital 

computer)

10 years 

ago 
computers start 

their own 

computing (AI)

“Humans, nature, and 
computers all gotta start 
computing together.  
Can’t all run off and do 
our own thing.” 

– Jed Anderson, EnviroAI



“A universe where things 
compute together stands a 
much greater chance at 
success.”

- Jed Anderson, EnviroAI



“Compute 
together . . . stay 
together.”

- Jed Anderson, EnviroAI



“Nature is pleased with simplicity.  And 
nature is no dummy.” ~Isaac Newton.

“Nature . . . does not act  by means of 
many things when it can do so by 

means of a few." ~Galileo

“When the solution is simple, 
God is answering.” ~Einstein

WHY SIMPLIFY 
ENVIRONMENTAL 
PROTECTION???



SIMPLICITY



SIMPLICITY



SIMPLICITY



SIMPLICITY



“Measuring the Complexity of the Law: 
The United States Code”, Daniel Katz, 
Chicago Kent College of Law, (2014). 

http://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=627779


Current Environmental Protection Cycle



SIMPLIFY



SIMPLIFY



SIMPLIFY



SIMPLIFY



SIMPLER.



SIMPLER.



“All things 
physical are 
information.”
           ― John Wheeler

“It’s simpler to begin moving in the direction 
of protecting the environment more 
fundamentally as information using 
information technology.  Less energy 

involved.  Faster.  Less cost.  Less entropy.”
           ― -Jed Anderson, Creator and CEO, EnviroAI



SIMPLER.

“It’s just 
simpler.” – Jed 

Anderson, Creator & CEO, 
EnviroAI



“If and when we 
learn how to combine 

bits in fantastically 
large numbers to 

obtain what we call 
existence, we will 

know better what we 
mean both by bit and 

by existence.” 

-John Wheeler
Princeton University



[So far]



This is an image of a 2021 computer 
simulation of the universe.  

It’s the largest simulation to date.  It covers 2.1 trillion particles 
and is over 9.6 billion light-years in length.  The simulation took 

40,000 processor cores and 20 million computer hours to 
generate and was stored on 3,000 TB of storage.

Citation:  Max Planck Institute, Millennium Simulation, 2021 https://wwwmpa.mpa-garching.mpg.de/galform/virgo/millennium/ 

https://wwwmpa.mpa-garching.mpg.de/galform/virgo/millennium/


In less than 500 years!
We will be able to simulate each bit in the universe at the current rate of growth in 

computer processing and storage.





“The universe computes. The computing universe is not a 

metaphor, but a mathematical fact: the universe is a physical 

system that can be programmed at its most microscopic level 

to perform universal digital computation. Moreover, the 

universe is not just a computer: it is a quantum computer. 

Quantum mechanics is constantly injecting fresh, random bits 

into the universe. Because of its computational nature, the 

universe processes and interprets those bits, naturally giving 

rise to all sorts of complex order and structure.”— Paul 
Davies, Physicist, ASU 

"We couldn't build quantum 
computers unless the universe were 

quantum and computing. We can 
build such machines because the 
universe is storing and processing 

information in the quantum realm. 
When we build quantum computers, 

we're hijacking that underlying 
computation in order to make it do 
things we want: little and/or/not 

calculations. We're hacking into the 
universe.” – Seth Lloyd, Physicist, MIT

“It from bit symbolizes the idea that every item 
of the physical world has at bottom...an 
immaterial source and explanation...that all 
things physical are information-theoretic in 
origin and that this is a participatory universe.” 
-John Wheeler, Physicist, Princeton University

“The most important application of 
quantum computing in the future is 
likely to be a computer simulation 
of quantum systems, because 
that's an application where we 
know for sure that quantum 
systems in general cannot be 
efficiently simulated on a classical 
computer.” - David Deutsch, 
Physicist, Oxford University



---"AI is about making machines more fathomable and 
more under the control of human beings, not less. 

Conventional technology has indeed been making our 
environment more complex and more 

incomprehensible, and if it continues as it is doing now 
the only conceivable outcome is disaster.” 

― D o n a l d  M i c h i e



SIMPLICITY



SIMPLICITY



SIMPLICITY



“The pace of progress 
in artificial intelligence 
. . . is incredibly fast.  
Unless you have direct 
exposure to groups 
like Deepmind, you 
have no idea how 
fast—it is growing at a 
pace close to 
exponential.” 
—Elon Musk

“A.I. is 

more 

important 

than fire or 

electricity.” 
    –Google CEO, Sundar Pichai

“Artificial intelligence will reach human levels by 

around 2029.  By 2045, we will have multiplied human 

intelligence a billion-fold.” --Ray Kurzweil





Perform work in the EnviroVerse . . . 

• Environmental Auditing
• Phase 1 Reviews
• Modelling
• Monitoring
• Compliance 

• Due Diligence
• Permit Preparation
• Reporting
• Investigations
• Inspections

Stay tuned!



Client:  “Let me bring my environmental lawyer and let’s 
meet digitally at the facility tomorrow at 10:00 a.m.”

https://r20.rs6.net/tn.jsp?f=001Xq2XLBkxfOVTSKeRkR7j6YBwsLU7zLHk2-rwVUA51h7gZMss2T4bwDEAzEodGXTs6Dyrhd0lG_-ZaNWiDWcxPoIGL0qGJ3KZYrbK3qwer2FdZ2A-iYbkqhVbU8BmsyQ_pJqr-efPD1OQ0KgQh5cSZg==&c=1Ptsu_FMRnbeJH3b_Cv-KAWjmJcjzBT1pTy_gA9TBAZnPA64jv-XLg==&ch=rkJtem8EQ2qtOWd_4Otxs6oRNPb_ybWcvFSZgqB0Si9xLxT2xmAq8g==


https://r20.rs6.net/tn.jsp?f=001Xq2XLBkxfOVTSKeRkR7j6YBwsLU7zLHk2-rwVUA51h7gZMss2T4bwLkwxP9gLEtLxRwRN5tVvh2nYGpJCieb1CitKz3EHtHA4zkKTLdVTpXpki-zQIlGC2V313JAJ1ux5l97EOQw3bapQKzWhwSUaaNs63xsA97F&c=1Ptsu_FMRnbeJH3b_Cv-KAWjmJcjzBT1pTy_gA9TBAZnPA64jv-XLg==&ch=rkJtem8EQ2qtOWd_4Otxs6oRNPb_ybWcvFSZgqB0Si9xLxT2xmAq8g==










“What lies at the heart of every living thing is 
not a fire, not warm breath, not a ‘spark of 

life’ . . . it is information.”

– Richard 
Dawkins







10 years-ago most of you wasn’t you 
(from strictly a matter perspective)

Turnover Time



▪ Your body makes 330 billion 
new cells a day

▪ 1% of your body’s cells are 
replaced every day

▪ 98% of the atoms in your body 
are replaced every year

▪ By the end of 10 years, most of 
your body has been replaced

The information in your body is 
continually making almost entirely a 
“new you” using matter and energy



“More fundamentally you are not 

matter.  You are information that 

makes matter.”

- Jed Anderson





“Nature Information Processing”

Observations





“Protecting its 
with bits.” 

– Jed Anderson



5 Primary Technologies Taking Shape

#1 Artificial Intelligence/Machine-Learning

#2 Digital-Twin/Quantum-Twin Tech

➢ Real-time simulation and modeling

#3 Digital/Quantum Computing

#4 Digital/Quantum Sensing

#5 Digital/Quantum Connectivity and Communication

The Future

Environmental Compliance 

& Protection



What’s the Value of 
Generative AI to 

Environmental Protection?



Total Economy 

$2.6 to $4.4 trillion per year



Expected Industry 
Generative AI Savings

$200 - $360 
billion 
per year  (Forbes)

?
Health Care

Savings
Environmental

Savings



AGI by 
2026 . . . 
2028 . . . 
2029 . . .?

We don’t know when artificial 
general intelligence will be 
reached, but most expert’s 
predicted  timeframes have 

significantly dropped over the 
past year.



“Technology is a friend 
of the environment, not 

an enemy.” – Bill Gates



“Technology alone 
is not enough.”

— Steve Jobs



Genius

. . . AI is just an 
instrumentItzhak 

Perlman



“The relationship between 
human intelligence and 

artificial intelligence will 
necessarily be one of 
symbiosis. The challenge 

and potential of exploring this 
co-evolutionary future is the 
biggest story of the next 
century.” – Bryan Johnson

A.I.
• Build generative AI prompt skills
• Build your external “AI Brain” tools

• Off-the-shelf tools
• Build your own or customize your own tools
• Keep simplifying your user interfaces

• Stay attuned to new tools and technological 
developments you can use to become an even 
better attorney and servant

• Familiarize and keep in mind the foundational 
principles of information science since these can 
significantly help you to “see what’s coming”

• Get ready to build your own AI agent(s)!
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