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How does Al work?

Where’s it headed?

Current uses in environmental law?
Future uses in environmental law?

Final Tips & Thoughts



How does Al
work?













“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

Schrodinger took his cat

to the vet.
he vet said, “I have good
news and bad news.”




“All things
physical are
information.”
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“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.”
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TREE

01001101001
01010111011
11011101110
01011101100
01010110111

[etc.]

COOKIE

01001101001
01010111011
11011101110
01011101100
01010110111

[etc.]

MUSIC

01001101001
01010111011
11011101110
01011101100
01010110111

[etc.]

MATH

01001101001
01010111011
11011101110
01011101100
01010110111

[etc.]

All “Its” are also Bits or Representable as Bits

WORDS

01001101001
01010111011
11011101110
01011101100
01010110111

[etc.]

UNIVERSE

01001101001
01010111011
11011101110
01011101100
01010110111

[etc.]



CTAAAGATGATCTTTAGTCCCGGTTCGAA
TCTTTAGTCCCGGTTGATAACACCAACC
| GTAATACCAACCGGGACTAAAGATCCCG

| GGGACTAAAGTCCCACCCCTATATATATG

TTCAAAATTTCTTCAAAAAAGAGGGGAG

. GTGATTACATACAAATCGGAGGTGCCTA
TTTGTCATACTACATTTGCACCTATGTTTT

’ GTAAGTTGATGAGAGAGAAAATGTGTGT

W N — et L

’ TTTGCTAAACAAGGTTTTATAAAATAGTTG
AAATAATAGAAAACAAACTAAAATGAAAAT
k. TATTACTTAACAAATAGTTTTTAAGAATTAT
AATAAAGATATCTTATAATTATTGTATGACT

.....
il

ACGGTTTTTTTGACTCATGTAGATGGATC
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[SEP]
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[SEP]
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Z B 00010 15 [0 01111

3 [ 00011 16 P 10000

4 0 00100 17 [ 10001

5 F 00101 18 R 10010

& F 00110 19 § 10011

A" s t llB't 1/ G 00111 20 T 10100
JUus IS ... 8 H 01000 21 U 10101
9 | 01001 22 V¥V 10110

10 ] 01010 23 W 10111

11 K 01011 24 ¥ 11000

12 | 01100 25 Y 11001

13 M 01101 76 7 11010

600,000 words



Languages are always evolving.

English has only
been around for
1,400 years.

LANGUAGE KEEPS
GETTING SIMPLER!

Complicated.

ABCDEFG
HIJKLMN

OPQRST
UVWXY/Z

Simpler.

Simplest.
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- [SEP]
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Traditional programming

Data

» Answers

Rules

Machine learning

Data

» Rules (model)

Answers




DEEP LEARNING NEURAL NETWORK

Multiple hidden layers
process hierarchical features
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Neural Network — Backpropagation

Output Layer

|
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Input Layer : Hidden Layer
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Where does Al

appear to be
headed?




Where are we headed? _ =z

Google Driverless Car,
iB
FaceboOR'.
Youtube &
Google ¢

Hybrid Cars J

Accelerating Growth proe

Cell Phones &

in Technology "

Apple Macintosh |
(condensed) acintosh

Wordprecessor |
Microprocessor |

Man on Moon

Light Bulb Telephone Car

Telescope Steam Engineeleg'a o

Printing Press
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Elon Musk compares the Al race to playing poker
— you need to spend billions every year just to sit
at the table

Forbes

Nvidia Is Now More Valuable
Than Amazon And Google

Derek Saul Forbes Staff
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Elon Musk is developing Al projects at Tesla while also running xAl.

ve Nvidia's market value sur]
mazon and Alp

= Elon Musk compared the Al race to a poker game where you need
to spend billions to stay competitive.

>S7 Trillion
in Chips

Zuckerberg's Meta Is Spending Billions to
Buy 350,000 Nvidia H100 GPUs

BUSINESS INSIDER In total, Meta will have the compute power equivalent to 600,000 Nvidia HI00 GPUs to help it

develop next-generation Al, says CEO Mark Zuckerberg.

“ By Michael Kan January 18,2024

Sam Altman wants to raise up to $7 trillion.
That's, uh, a lot of dough.
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Sam Altman is looking to raise $5-7 trillion for the future of chip building.




AGI within 5-10 years?

(i.e. superhuman intelligence)
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OpenAl's next move could be controlling

THE SHIFT
) your computer
P er Sonal lzedA'I e Ag ents Ar = H ere. IS Sam Altman sees a future where ChatGPT uses your computer for you

the World Ready f or Them? By Maxwell Zeff/ Gizmodo Published Monday 7:45AM O o @ @ @

The age of autonomous A.l. assistants could have huge

OpenAl Shifts Al Battleground to Software That
Operates Devices, Automates Tasks

implications.

£ Share full article A~ N

GPTé4 Turbo Pricing

OpenAl introduces custom Al assistants
called “GPTs” that play different roles

Nvidia’s “Chat With RTX" is a ChatGPT-style Users can build and share custom-defined roles—from math mentor to sticker designer.
app that runs on your own GPU 117672023, 1221 PM

Nvidia's private Al chatbot is a high-profile (but rough) step toward cloud independence.
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“Al is about to
completely change how

you use computers.”
— Bill Gates

Within 5 Years . . . everyone will
have a personal Al Assistant

“In the next five years, [y]Jou won’t
have to use different apps for different
tasks. You’ll simply tell your device, in
everyday language, what you want to
do.” — Bill Gates



“A.l. Is
more
Important
than fire or
electricity.”
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Accelerating Growth
in Technology

(condensed)
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Metric Computer Human Brain
) 3.5 GHz (typical modern 200 Hz (average neurcn
Processing Speed .
processor) firing speed)

>100 trillion operations per
Processing Power | second (100 petaflops for top Estimated 38 petaflops
supercomputers)

10s-1000s petabytes for largest

Estimated 2.5 petabytes
data centers P y

Data Storage

. 120 megabits per second

Communication L .

Speed 10-100 gigabits per second (estimate for speed of
ee

3 signals along neurons)

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.

YOUR BRAIN
IS LIMITED BY
YOUR SKULL

Only 86
billion
neurons

Only 125
trillion
neural

connections



COMPUTER
COULD
OSTENSIBLY
BECOME
THE SIZE OF

THE
UNIVERSE




iPhone




WILL MACHINE

INGELLIGENCE &
HUMAN INTELLIGENCE
EVENTUALLY DIRECTLY

Intellectual Level/Power

Human Intellect

O



Bottleneck

HumanMind = Computer/Al =

e 100 trillion neural o o OO S :

* Speed of light

connections Data .

connection

* massively parallel % OO «  Not physically
limited (does not
need to fit inside
a head)

Typing, reading, and talking to a
computer




Levels of Artificial Intelligence

Artificial Super Intelligence @@

Al that exceeds human intelligence

Kurzweil Singularity event

Artificial General Intelligence AL 5000

Al that is equal to human intelligence

Turing Test

IBM Watson, Deep Blue

Alexa, Siri, Cortana

Artificial Narrow Intelligence

Learning Analytics
Chat bots

Graphic concept by Steve Wheeler (2019) - adapted from various sources
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"Looking to the future, the
next big step will be for
the very concept of the
‘device’ to fade away’ ...



“The relationship between
human intelligence and
artificial intelligence

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



The federal environmental statutes that Congress has addressed to EPA run to more
than 2,700 pages in the two large, maroon-colored United States code volumes. The

legally binding regulations issued by EPA to implement these statutes fill the 31 ocre-
colored volumes of the Code of Federal Regulations The guidance and other

documents issued by EPA to explain or interpret iggfegulations £l around Sige nullion
. i ' pages and are represented by the 1,250 grey-cologlt i
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Current uses in
environmental
law?




*Draft LLM
responses that
are still being
trained

refinery in Texas has the least stringent
() “special conditions” in its air permit an

the most requlatory flexibility? Explain.

| EnviroChat

Al #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.

Al #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

Al #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 (5S02),
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.

EnviroAl




Environmental
“Prompt Engineering”

Ui
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Envirol



“What's the
best permit
condition
fora...

“Prompt Engineer”

Environmental

What is the lowest scrubber circulation rate allowed by TCEQ in any permit?

What is the most recent TCEQ requirement in any permit condition pertaining to combustion zone net heating value?

What are the potential “alternative means of compliance” for a polypropylene facility?

Provide examples of “chemical flexibility” provisions granted by TCEQ in permit conditions?

What is the highest throughput limit from any polypropylene loading line in Texas?

What is the least frequent cooling water monitoring for conductivity in Texas?

Does TCEQ allow for feedstock flexibility in permit provisions?

What is the highest percentage of allowed scrubber downtime due to data loss!

=R == T e B = S L I i I R e

What is the longest allowed extension for delay of repair for a cooling tower allowed by TCEQ?

—_
o

Is there any alternative to performing daily AVO inspections?



Financial value? Operational value? Environmental value?

One Refiner

Saved Over
$500k in just
one Al Prompt.

[Found a better permit condition that another refiner had
recently heen issued]

TUNDRA PRO

by EnviroAl




oM

7.

8.
9.

“Prompt Engineering”

Consider assigning a role.

Give a clear, descriptive, and accurate task with accurate language.

Provide context. This will help the chatbot to generate a more relevant response.
Use examples. This can help the chatbot to better understand the type of response
you are looking for.

Ask it to explain, provide examples, provide support.

Be specific. The more specific you are in your prompt, the more lilely the chatbot isto
generate a satisfactory response.

Provide details. Include details about the topic, the audience, the tone, the format,
the main points, the length, or the style of the output.

Consider using both open-ended and close-ended questions

Create constraints: ‘1 want you to do this. . . | 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.



Enter prompt: Please draft an air

permit and createa sys




Environmental Law in Virtual/Digital- Twin Environments

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



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




Other Al enhanced
environmental tools?

Love customizing

Personalize Your Facility Experience oUf Worksnoee?

» MyTundra - Customize your workspace

@ @enviroaichannel7553
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Future uses In
environmental
law?




Traditional programming

L

Data

» Answers

4

Rules

Machine learning

Data

» Rules (model)

Answers




Real-Time Al Digital-Twin
Environmental Protection
System with Dynamic
Simulation/Compliance
Feedback Loops

(Ex. Houston Air Quality)

System Requirements

v' 1 GB per second of
incoming sensor data

v 1-10 PFLOPs
simulation computing
capability

v 100-1000 cloud
servers for stream
processing and
control

- Anthropic — Claude, 2/27/24




* Algorithmic

e Real-time
* Dynamic

* Remove the
need for
most written
regulations
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Bits in the Universe ~

How many bits in the universe?

I do not have enough information to definitively state how many bits there are in the
entire physical universe, Here are a few points about quantifying bits in the universe:

* The universe is incredibly large, complex, and not fully explored or understood. Its
full information content is unknown.

* Bits are a unit used to measure digital information storage and processing capacity.
The universe itself is an analog reality, not a digital creation, so referring to its total
information content "in bits" is more of an abstract analogy than a literal,
guantifiable measure.

* There could be a near infinite number of bits, depending on how finely grained we
analyze the information content down to the quantum scale across the billions of
galaxies each containing trllions of stars and other objects. But most of this
potential information encoding may be redundant or random noise.

s Certain theories in physics propose that every particle and quantum of space or
energy encodes bits via properties like quantum spin or specific states. But there is
no consensus on how to calculate this.

s Seth Lloyd, a professor of mechanical engineering, has proposed upper bound
estimates of 104120 bits as the total computational capacity of the universe. But
this is a very rough estimate involving many uncertainties.

So while the information content of the entire physical universe is certainly
tremendously large, [ do not think there is enough knowledge or evidence yet to put an
exact number on the total number of bits it contains. Any specific number would involve
many open-ended assumptions rather than being definitively calculable. Most estimates
provide ballpark upper bounds based on theories of how information could be
physically encoded. But the full answer remains elusive,

O Copy & 5
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Based on Seth Lloyd's calculation, how many bits would it take to represent all the
conditions on earth?

Unfortunately, Seth Lloyd's calculation does not provide enough specifics to estimate
the number of bits needed to represent all the conditions on Earth alone. His 104120 bit
estimate applies to the entire observable universe, but he does not break that down into
separate estimates for Earth or other individual planets and systems.

To estimate the number of bits needed to represent all conditions on Earth, we would
likely need to consider factors like:

* The resolution of measurement - More precise measurements require more bits.

s Types of conditions - Physical properties, chemical conditions, weather data,
biclogical information, etc across both space and time.

= ‘Whether redundant or compressible data can be accounted for - There may be
overlap and patterns that reduce unique information.

s [f microstates at the quantum level need to be induded.

My best guess would be on the order of at least 10430 to 10440 bits to store a high
resolution "snapshot” of conditions on Earth at a given point in time across
environmental, geospatial, chemical, biological domains and accounting for some level
of guantum indeterminacy. Video at high resclutions could require orders of magnitude
more over time. But without more specifics from Seth Lloyd about the breakdown of his
universal estimate, it's hard to adapt it directly to estimate just the conditions on Earth.
The Earth also remains complex and not fully measured or understood at the highest
resolutions. So significant uncertainties remain for any such “bits of Earth” estimate.

O Copy d1 5
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Thank you. Considering your 10 to the 30th to 10 to the 40th bit estimate to store a
high resclution snapshot of conditions on Earth, if this were to be made into a real-time
digital or quantum twin, how much computational capacity would be needed to run this
system? Thank you.

Excellent question! Creating a fully detailed real-time digital or quantum twin of Earth
would require immense computational capacity. A few key factors in estimating the
required capacity:

1. Resolution levels - As I mentioned before, higher resolutions require exponentially
more storage and computational power. We'd need to define the spatial and
temporal resolution we desire. Capturing microscopic and quantum states may
quickly become infeasible.

2. Complexity of simulations - Real-time weather and climate modeling alone can
consume petaflops of computing on today's supercomputers. Simulating
atmospheric, oceanic, seismic, ecological and anthropic systems in interaction and
at high resolutions steps this up massively.

3. 10 Bandwidth - We'd need to ingest enormous streams of sensor data from
satellites, environment sensors, connected devices, etc. Processing and distributing
output data also consumes bandwidth.

4, Parallelization limits - We can use parallel computing to spread the workload, but
Armdahl's law limits total speedup. Some parts of the analysis may need to run
sequentially.

With those caveats, my back-of-the-envelope estimate would be that we'd need a
system with at least 10422 floating point operations per second (flops) throughput to
create a continuously running digital twin of the entire planet at a reasonably useful
resolution.

For context, that is about an exaflops system, which is around 100x faster than the
fastest supercomputers today. We would probably need to employ quantum computing
and advanced Al technigues to reach this scale.

The storage and bandwidth requirements would also be massive - likely requiring
breakthroughs in storage density and quantum IO networking to support. In summary,
simulating our planet at this scale remains a epic challenge for future generations! But
an inspiring north star as computing advances.

O Copy 3 Retry & f
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That's fascinating. Thank you for this information. Can you tell me please, at a much
smaller scale, what would it require to create this system just for the Houston, Texas
Ship Channel area and just focused on measuring and protecting air quality in real-
time? Thank you!

Sure, narrowing the focus to just the Houston Ship Channel area and specifically
focused on air quality monitoring would significantly reduce the computing
requirements compared to a complete global Earth twin. Some estimates on what it
might take:

1. Storage and bandwidth - To monitor air quality factors like particulate/gas levels,
pollution dispersion, temperature, humidity etc. in real-time across the Ship
Channel area, we'd need high-density sensor coverage. Assuming 1000 sensors,
with 100 data points per second per sensor, at 8 bytes per reading, that's ~800 MB
of sensor data per second that needs to be streamed and stored. This is
manageable with today's technology.

2. Real-time simulation and modeling - To model pollution/particle dispersion
through the area, a high resolution computational fluid dynamics simulation
updated dynamically could be required. A reasonable estimate could be needing
simulation power of 1-10 PetaFLOPs. This is feasible to run on a moderate
supercomputer or large cloud compute cluster today if optimized.

3. Coordination legic and control systems - Complex event processing, analysis and
control systems would monitor the incoming data streams, run dispersion and
forecast simulations, initiate warnings or real-time coordination logic across port
authonties, regulators and emission generators. This is very feasible to run with
modern stream processing platforms and machine learning pipelines powered by
100-1000 cloud servers.

So in summary - to model and manage the air quality for Houston Ship Channel area in
real time:

* 1 GB per second of incoming sensor data
s 1-10 PFLOPs simulation computing capability
s 100-1000 cloud servers for stream processing and control

With today's technology this system is feasible to architect and deployment for
protecting the air quality of a specific geographic region. The much bigger challenge i1s
simulating the whole Earth!

O Copy 2 Retry & 5



“If and wheh we learn how to
combine bits ih 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
whatwe call ‘environment’ ...
nature will reveal more clearly
how to better and more simply

protect her.”

-Jed Anderson
Creator & CEO, EnviroAl
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“Humans, nature, and 10 Veal's

computers all gotta start 400
computing together.
Can’t all run off and do 15 vears contl:::f ;?M:Ia"
thing.”
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to gethe

- Jed Anderson, EnviroAl
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“Nature is pleased w And is simple, “Nature . . . does not act by means of

Einstein many things when it can do so by
means of a few." ~Galileo
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U.S. Environmental Laws are the Most Complicated Laws in Human History
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“Measuring the Complexity of the Law:
The United States Code”, Daniel Katz,
Chicago Kent College of Law, (2014).
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http://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=627779

Current Environmental Protection Cycle
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“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, EnviroAl
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“It’s just
simpler.” _jed

Anderson, Creator & CEO,
EnviroAl




“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.”
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This is an-image of a 2021 computer
simulation of the universe.
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Citation: Max Planck Institute, Millennium Simulation, 2021


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.



John Wheeler's Hypothesis on Bits and Existence ~

John Wheeler once said, “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.” Seth Lloyd determined that there is something in the

order of 10 to the 120th power bits in the universe. At the current and expected rate

of combining bits that humans are currently achieving, when might John Wheeler's
hypothesis be potentially proved or disproved?

It's difficult to predict exactly when John Wheeler's hypothesis on the relationship
between bits and existence could be proved or disproved. A few thoughts:

+ The number of bits Seth Lloyd estimated in the observable universe (10+120) is
enormous and far beyond what humans can currently manipulate or simulate.
However, the rate of progress in computing and information processing
continues to accelerate rapidly.

Humans are still very far from combining bits on the cosmic scale that Wheeler
refers to. The most complex information processing systems we have created
manipulate maybe 10415 bits currently. Getting from 10415 to 10120 is still an
immense gap.

However, if computing power and our ability to combine bits continue to double
at the pace observed by Moore's Law (every 18-24 months), then we would reach
Seth Lloyd's 104120 bit estimate within 400-500 years. Of course, Moore's Law is
expected to slow down at some point.

There are also theoretical limits to how fast and densely bits can be processed,
even using all the matter and energy in the observable universe. But these limits
are still so mind-bogglingly high that Wheeler's hypothesis seems possibly
testable given enough technological progress over centuries.

In summary - barring immense leaps in physics and technology, testing Wheeler's
ambitious hypothesis directly seems over 400+ years away based on current

trajectories. But indirect evidence proving or disproving ideas related to it could

emerge much sooner. Overall there are still huge gaps in our understanding, so
timescales are highly speculative.

Thank you. Can you provide the calculations please for this estimate?

Sure, let me show the work behind the estimate that testing John Wheeler's hypothesis
could be 400+ years away:

« Seth Lloyd's estimate of total bits in the observable universe:
= Approximately 10120 bits

« Current estimate of total bits processed in most complex human-made systems:
= Top supercomputers process on the order of 10415 bits per second

« Over the span of a year that would be 1015 * 31.5 million seconds per year
= ~10424 bits per year
+ So the gap between bits we can process yearly and total bits in the observable
universe is 104120/10424 which is roughly 10296

« If we assume computing power doubles at the rate of Moore's Law:
« Doubling every 2 years (a commonly used estimate for Moore's Law
timespan)

« Then in 70 years we double bits processed by 10421 times
« (235 doubling times over 70 years results in multiplying computing
power by 2435 = 10421)
« and over 400 years by 2085 we multiply by 104120 times
+ So starting from 10424 bits per year in 2024
« In 400 years at the Moore's Doubling rate = 10424 * (10+120) which reaches
~104120 bits

= Which matches Seth Lloyd's estimate for total bits in the observable universe

In summary, if Moore's Law continues, we should reach the cosmic bit processing
capacity in 400+ years, allowing a test of Wheeler's hypothesis on connecting all those
10120 bits to produce observable reality. Let me know if any part of the math here
needs more clarification!

How do advances in quantum computing and artificial intelligence potentially impact
this? Thank you.

Excellent question! Advances in quantum computing and Al could potentially
accelerate progress towards testing Wheeler's hypothesis considerably:

Quantum Computing:

s Quantum computers are theoretically capable of exponential leaps in processing
power for certain types of problems and calculations. Some estimates point to
10,000x or even much greater speedups.

If quantum computing allows us to combine and manipulate more bits per
second, it would shrink the timeline needed to reach cosmic bit manipulation
capacities. Certain quantum computing architectures may lend themselves better
to simulations relevant to Wheeler's ideas.

Instead of 400+ years predicted by classical Moore's Law, practical quantum
computing could shorten the horizon to test Wheeler's hypothesis to 100-200
years potentially. But quantum computing progress is still highly uncertain.

Artificial Intelligence:

s Al itself does not directly provide increased bit manipulation power, but it can
enable software and hardware to process information maore efficiently.

Al solutions could find novel shortcuts, connections and patterns in data that
allow condensing processes to manipulate information. This could lead to
qualitative leaps rather than just quantitative gains.

Advanced Al may also be what allows us to take full advantage of quantum
computing power when it becomes available. Effectively using millions of qubits
could require Al assistance.

So while harder to quantify than raw computing hardware gains, Al advancement
could also trim the 400+ year projection meaningfully through efficiency
“software” gains as opposed to just faster hardware.

In summary, quantum computing provides the most direct path to vastly faster bit
manipulations. But Al also holds significant promise for accelerating progress by
orders of magnitude through enabling greater efficiency and research leaps not
confined to Moore's Law timelines. The exact amount either could change the
projections requires deeper research.




“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 guantum 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

“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

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

“The most important application of
guantum computing in the future is
likely to be a computer simulation
of guantum 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



—" Al 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 asiit is doing now
the only conceivable outcome is disaster.”

— Donald Michie
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“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

|H

exponential.
—Elon Musk

“A.l.Is
more
iImportant
than fire or
electricity.”

—Google CEO, sundar ichai

“Artificial intelligence will reach human levels by
around 2029. By 2045, we will have multiplied human

intelligence a billion-fold.” —ray kuraei
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“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.”
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10 years-ago most of you wasn’t you

(from strictly a matter perspective)

, Turnover Time

ey Cell type Length of time
Brain cells Lifetime
Bone cells 25-30years
Muscle cells 10— 16 years
Fat cells 8 years
Lymphocytes over one year
Liver hepatocytes 0.5—1vyear
Red blood cells 120 days
Skin cells 10-30days
Platelets 10 days
Colon 3-4 days
Small intestine epithelium 2-4 days
Stomach 2 days

Blood neutrophils 1-5 days




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

* 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
C \ ,{ig your body has been replaced




“More fundamentally you are not
matter. You are information that
makes matter.”

- Jed Anderson













__“Protecting its

— Jed Anderson




Environmental Compliance
& Protection

#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




What'sthe Value of
Generative Al to
Environmental Protection?



McKinsey
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Expected Industry
Generative Al Savings

Health Care Environmental
Savings Savings
$200 - $360 ?

billion

per year (Forbes)
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“Technology is a friend

of the environment, not
an enemy.” - Bill Gates




‘““Technology alone

is not enough.”
— Steve Jobs







* Build generative Al prompt skills
* Build your external “Al Brain” tools

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

e 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 Al agent(s)!

“The relationship between
human intelligence and

artificial intelligence will
necessarily be one of

symbiosis. The c
and potential of ex

nallenge

oloring this

co-evolutionary future is the
biggest story of the next
century.” — Bryan Johnson
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