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Here Comes The Sun

An acre of corn will produce 

enough ethanol to drive a Ford 

F-150 (gas powered) for 25,000 miles

An acre of solar will produce 

enough electricity to drive a Ford 

F-150 (Lightning) for 700,000 miles!

McKibben -1/3/2026



From my final newscast – 12/12/24

Some Perspective on Mike Nelson



•  The Earth is 4.6 billion years old

•   Let’s scale that to 46 years…

•   8 months ago, dinosaurs lived…

• Human beings have only been 

here for four hours!

• One hour ago, agriculture began

•     In that minute, we have  

increased the Carbon Dioxide       

from 280 ppm to over 425 ppm

• The rapid increase in CO2 traps 

heat that would otherwise 

escape into outer space

Some Perspective on the Earth

• The Industrial Revolution began just 

one minute ago!



Some Perspective in General

Consider that dot – that’s home, that’s us…

On it everyone you love, everyone you know, everyone you ever heard of, every human 
being who ever was, lived out their lives.

Every hunter and forager, every hero and coward, every creator and destroyer of civilization, 
every king and peasant, every young couple in love, every mother and father, hopeful child, 

inventor and explorer.

Every teacher of morals, every corrupt politician, every superstar, every supreme leader, 
every saint and sinner in the history of our species lived there.

On a mote of dust, suspended in a sunbeam…

The Earth seen from 3.7 billion miles away!  Taken by the 

Voyager 1 Spacecraft - Feb. 14, 1990 

“There is perhaps no better demonstration of the folly of human 
conceits than this distant image of our tiny world. To me, it 
underscores our responsibility to deal more kindly with one 

another, and to preserve and cherish the Pale Blue Dot, the only 
home we have ever known”

- Carl Sagan

8 track tape drive for memory!

Computer power that today

would be the equivalent of 

the key fob for your car!

State of the art technology in 

the mid-1970s…

Still delivering scientific data 

from interstellar space!



 WEATHER is one play in a football game.  
CLIMATE is the entire history of the NFL!

 If it is snowing in Las Vegas, well it is wintertime!  
We expect more unusual local weather events as 
the climate system gains more energy.

 Global warming creates a “steroid effect”.

 This “steroid effect” will make droughts more 
extreme or add moisture, increasing the rain 
intensity in a flood event.

Global HEAT balance is even more straight-forward! 

Like the basic rules of the game!

HEAT IN vs HEAT OUT!
Add HEAT = get WARMER!

Climate is What You Expect - 

Weather is What You Get



HIGHEST in over 
800,000 years!

425+ ppm 

in 2026!

Check your CO2 birthday- https://sealevel.info/co2.html

315 ppm 

in 1957

Carbon Dioxide is Increasing Fast!



Warming & Emission Scenarios 

Much of the Warming is “Baked In, 

but We Can Stop Making it Worse!

De-carbonizing our economy by 2050 

would make a huge difference!



Carbon Sequestration is very expensive and 
requires a lot of energy

Scrubbing the carbon dioxide from a coal or 
gas fired power plant requires a plant at 

least 30% bigger – not very efficient.

  The technology has not proven scalable

We add 100 million tons of CO2 every day

100 million tons X $1,000/ton = $100 Billion

 $100 Billion a day to remove daily CO2

It would cost nearly 37 Trillion Dollars 
Every. Single. Year. Just to stay even with 
current global carbon dioxide emissions.

That is 1/3 of the Gross World Product (GWP)!

Very hard to put the Genie back in the bottle!

The Myth of Sequestration



Life without fossil fuel was COLD, DARK and SHORT!

Fossil Fuel Has Been a Miracle

Concentrated energy from the Sun stored in 

the Earth for hundreds of millions of years 
(the original storage battery!)

Great “Energy Density” – gasoline, jet fuel, 

coal & fossil gas for electric power plants…

But – burning fossil fuel is not very efficient – 

nearly 60% of the energy is wasted.

The heat trapped in the atmosphere by the CO2 is over 

120 times the energy expended to propel a vehicle!



After many years of staying fairly level, the 

demand for power is rapidly increasing.

Current predictions call for an increase of             

100 Gigawatts in the next 5 years. 

One Gigawatt is equivalent to a nuclear reactor - 
We must develop new power resources!

Crypto, AI, Data Centers & High-Speed Computing

A HUGE increase in the need for Electricity

Using primarily fossil fuel 

for this power will greatly 

increase global warming!



The first solar cell was invented in 1954 at 
Bell Labs in New Jersey

The United States led the world in the 
development of solar energy until 2000.

     China began their quest to dominate 
development of low-cost solar technology 

China now has a virtual monopoly on solar 
panels and is the leader in electric vehicles

China is also building vast amounts of high- 
voltage transmission = low-cost energy

 China racing to be 1st “Electro-State”

The nation that “electrifies” their economy 
will be the most powerful by 2050 .

We are losing the race & running out of time!

The Growing Energy Gap!



We will need all forms of energy to 
meet the needs of America

Electric power from many different sources

More options = lower cost for consumers

We must protect our country’s power 
system from terrorism & severe weather

Modernize the grid – improve efficiency

Provide the power needed for the future

America is currently falling far behind 
China in developing dependable, low-cost 
energy and a modern transmission system!

National security, global competition and 
lower energy costs, we must improve the 
electric transmission system – quickly!

Electricity from Nuclear

Electricity from Gas Turbines

Renewable Energy

Energy from all Sources!

Hydro and Geo-thermal



Electricity from Gas Turbines

Gas Turbine Generation

Jet Engine to make electricity

• Can be brought on-line quickly when needed

• Relatively small footprint for the facility

• Much cleaner burning than coal fired generation

• Currently very much in favor by Dept. of Energy 

Advantages

• Large backlog of orders for these engines (early 2030s)

• Complex machines that require rare metals

• Cleaner than coal, but still produce carbon dioxide

• De-carbonizing the gas is likely years from happening

Disadvantages



FORGE = “Frontier Observatory for Research 
in Geothermal Energy” – Project is in Utah

FERVO = 400-Megawatt Cape Station Project 

Use techniques developed for FRACKING

Creating small fissures in extremely HOT 
ROCKS – enhancing the creation of steam

Geothermal Energy is always available

Temperatures of 440° F create high pressure 
steam that can be used to spin generators

Great resources in the Western U.S.

Estimates are that this technology could 
provide up to 90 GW of generating capacity!

Enhanced Geothermal

Enough energy for 65 million homes



Enhanced Geothermal

• Always available

• No carbon emissions

• Skilled workers are available

• Good resources in the West

• Favored by Dept. of Energy

Advantages

Disadvantages

• Fracking chemical concerns

• Water availability in the West
• Few resources in the East

• Technology must be up-scaled

• Must improve transmission



LG: Lithium Iron Phosphate Batteries 

Manufactured in Michigan – perfect for energy storage

TERRA-GEN: 4,600-acre SOLAR / BATTERY facility

Located on north side of Edwards AFB in California

Joint Private-Public and DOD project

Lithium-Ion batteries provide up to 4 hours of power

HYDRO-STORE: Compressed Air Energy Storage

Renewable energy compresses air which is stored -

underground for future power generation

System can store energy from hours to several days

FORM ENERGY: Air / Iron Battery storage system

Battery uses oxidation (rust) to create electricity

Heavy, but perfect for utility-scale storage facilities

Can store energy up to 100 hours = over 4 days!

Plus, IRON and AIR are certainly not rare!

Battery Storage 

12/19/2025 
Project 

Approved



Battery Storage 

Advantages

Disadvantages

• Available immediately

• Supports overall grid stability

• Technology is improving

• Can be deployed anywhere

• Favored by Dept. of Energy

• Lithium-Ion good for just 4 hours

• New technologies need to scale
• Much of the supply from China

• Concerns about battery fires

• Transmission needs to improve



Renewables and Nuclear

• No carbon dioxide emissions

• Nuclear provides base-load

• Renewables need no fueling

• New technologies are coming

• Nuclear favored by D.O.E.

• Nuclear is very expensive
• Little domestic uranium mining

• Much of the supply from Russia 

• Who wants to live near a nuke?

• Concerns about waste & safety

• Renewables are intermittent & 
current administration not a fan

Disadvantages

Advantages



Renewables and Nuclear

Combination of renewable resources 

and advances in nuclear power

Renewable power is reliable on 

a large enough scale!

“It is always sunny or windy somewhere”

Small Modular Nuclear Reactors

OKLO Fission Reactor with gas 

turbine backup

“Delays, waste & security are big issues”

Nuclear Fusion – Star Power!

Very expensive, but limitless power

The joke is “fusion is always just 25 years away!”

In reality; FUSION is just 8 minutes away!

30,000 square miles
(20 million acres)

An area the size of the Texas Panhandle could 
supply all the solar energy needed to power 

everything in the United States in 2050!

100% reliable 

for the next 5 

billion years!

Surface Area Required to Power the World

Just the area highlighted in the 

Saharan Desert could power all of 

Europe and North Africa! It is 1/20th 

of the entire area of the desert.

And – Utility-scale solar & battery 

storage can be built very quickly!



Renewables and Nuclear

Combination of renewable resources 

and advances in nuclear power

Renewable power is reliable on 

a large enough scale!

“It is always sunny or windy somewhere”

Small Modular Nuclear Reactors

OKLO Fission Reactor with gas 

turbine backup

“Waste & security are still issues”

Nuclear Fusion – Star Power!

Very expensive, but limitless power

The issue is “fusion is always just 25 years away!”

In reality; FUSION is just 8 minutes away!

30,000 square miles
(20 million acres)

An area the size of the Texas Panhandle could 
supply all the solar energy needed to power 

everything in the United States in 2050!

Maximo AI Powered Solar Robot

Video courtesy of AES Bellefield Project

We can build Gigawatts of solar energy & 

battery storage in just 12-18 months!



Cost of Utility-Scale solar & wind has 

TUMBLED over the past 15 years – far 

cheaper than other sources

$60 / Megawatt 

hour of power

In the 2030s, the cost for solar 

and wind energy will likely drop 

to around $20 / Megawatt hour!

In the 2030s, the cost 

for nuclear energy will 

likely still be $100 to 

$150 / Megawatt hour!

Every five days, the Sun provides roughly as 

much energy to Earth as the planet’s entire 

estimated fossil fuel reserves.

The photovoltaic revolution amounts 

to humanity moving from “foraging for 

fossil fuels” to “farming clean 

electrons.” Batteries are the grain silos 

– a new planetary revolution!

Renewable Energy Costs have Tumbled

https://www.electrotech-revolution.com



Much more efficient – less line loss

Can use existing “Right of Ways”

Bury the cable – much less “NIMBY” or “BANANA”

Grid protected from Solar Flares or Nuclear EMP

On a BIG SCALE, it is always SUNNY or WINDY!

Two Trillion-dollar investment in infrastructure –  

with a ROI of 10 to 15 trillion!

America will be safer, cleaner, a leader in a new 
energy economy -  model for the world!

Super-Highway for Electricity!

Wind Resources in Midwest

Solar Resources in Southwest

A “win-win-win” for the economy, 

national security and the environment!

Direct-Current SuperGrid!

A Modern High-Voltage Electric 
Transmission System

                                                                                 



Super-Highway for Electrons

Super-Highway for Electricity!

Wind Resources in Midwest

Solar Resources in Southwest

Next great American Infrastructure Project!

An underground electric 

grid would greatly lessen 

the visual impact!

There are over 2.5 million miles of 

buried gas and oil pipelines across 
America, but you cannot SEE them!

Direct-Current SuperGrid!

Much of the New Transmission 
System would be Underground 

Imagine if all those pipes were 
6 feet above the ground!



Direct-Current SuperGrid!

Can you see the power line?
Can you see the gas pipeline?

Underground – Less Pushback 
from Land-Owners / Fewer 

Delays from Lawsuits

There are over 2.5 million miles of 

buried gas and oil pipelines across 
America, but you cannot SEE them!

Out of sight, out of mind!



Buried about 6 feet underground

Underwater – rivers & coastlines

Underground Advantage What the cable looks like

Conductor

Insulation Conductive tape

Sheath

Putting most of the modern transmission 
system underground and underwater 

would save money & delays from lawsuits!

Underground – Less Pushback 
from Land-Owners / Fewer 

Delays from Lawsuits



Transmission Troubles



Railroads are losing their 
main source of revenue 

from hauling coal

Using their rights-of-way will 
create a new source of revenue!

Railroads will also be 
able to power their 

trains with electricity

Railroads Could be the Key!



HVDC cable buried along SOO Railroad Rights-of-Way

Railroads Could be the Key!



A Massive Solar Flare could be catastrophic!!

“The Carrington Event” in 1859 

Telegraph lines caught fire from the induced current

Electricity would be off for many months!

Nuclear EMP could also shut down our power grid

Our lifestyle would go back 150 years

But few of us know how to live like the pioneers!

Virtually all commerce would shut down

Banking, healthcare, food supply threatened

A shielded underground transmission grid would 
protect us from the worst effects of a Massive Solar 
Flare or an Electro-Magnetic Pulse!

Underground Advantage
Massive Solar Flare

The Carrington Event in 1859

Event today would shut down economy

National Security Advantages



Next great American Infrastructure Project!

Underground Advantage
Strong Wind Events

Lightning and Wildfires

Ice Storms & Heavy Snow

Severe Weather Grid Protection

Grid would be better protected from hurricanes, 
tornadoes and winter storms.

Fewer power outages from lightning or wildfires

Undergrounding our transmission system will 
lessen the risk of power outages caused by ice or 
heavy snow accumulating on overhead wires

Cost savings in the life of the transmission system

Strengthening our electric grid and our resilience - 
improving our national security!



Texas Can Be The Example

Vast resources of energy in western Texas – 
natural gas, wind and solar.

Great need for energy in eastern Texas – 90% 
of the population and major businesses based 
in the central and eastern areas

Despite being a “Red State”, Texas is currently 
adding more wind and solar than any state.

The huge increase in demand for electricity will 
have a great impact on the citizens of Texas .

Texas takes great pride in being an “energy 
state” – electricity is “agnostic” as to how it is 
produced, but vital to grow the economy

Permian Basin Gas

Solar & Wind



Texas Can Be The Example

Three Americas, Three Grids: The U.S. is powered 
by three separate, asynchronous electrical grids: 

the Eastern Interconnection, the Western 
Interconnection, and the Texas Interconnection.

• Grid Growth:  Without capacity growth we will not be 
the world leader in Energy and Artificial Intelligence.

• Vulnerability: This 
separation creates 
critical vulnerabilities. 
A major outage in one 
grid cannot be easily 
supported by another, 
leaving millions at risk 
during extreme 
weather events or 
other crises.

• Opportunity: Texas is 
the only state that has 
a portion of all three of 
these grids.  It is the  
perfect place to 
develop an example 
of the Super-Grid!  
Eventually connecting 
the nation to meet the 
growing demand for 
reliable, low-cost 
electric power



SuperGrid – Lubbock to Temple

AmarilloAlbuquerque

Lubbock

Temple

BNSF Railroad

The Project: Phase 1
• Focus: Connecting the Western, Eastern and Texas Interconnections.
• Route: A proposed route along BNSF ROW from Lubbock, Texas to Temple, 

Texas, as the prototype to connect the three grids providing power for the 
accelerating AI & consumer electrical demands of central and south Texas.

• Impact: This initial phase will demonstrate the viability of the technology, 
provide immediate grid stability benefits, and deliver lower cost energy to 
businesses and millions of Americans.

360 Miles of Underground HVDC w/ 2 

interconnection points to the AC Grid. 

Connecting all 3 Grids at Lubbock TX 

and to Central and South Texas. 

Estimated Cost $4 Billion



360 Miles of Underground HVDC w/ 2 interconnection points 

to the AC Grid. Connecting all 3 Grids at Lubbock TX and to 

Central and South Texas.    Estimated Cost $4 Billion

Amarillo

Midland

Lubbock

Dallas
I-20 ROW

The Project: Phase 2
• Focus: Connecting the Western, Eastern and Texas Interconnections.
• Route: A proposed route along Interstate 20 from the west Texas Permian 

Basin energy resources to Dallas, Texas, as the prototype to connect the three 
grids providing power for the accelerating AI & consumer electrical demands of 
central and south Texas.

• Impact: This initial phase will demonstrate the viability of the technology, 
provide immediate grid stability benefits, and deliver lower cost energy to 
businesses and millions of Americans.

SuperGrid – Permian Basin to Dallas

330 Miles of Underground 

HVDC w/ 2 interconnection 

points to the AC Grid. 

Connecting all 3 Grids near 

Lubbock TX and to Central 

and South Texas. Estimated 

Cost $4 Billion



Texas – Politics are Surprising!



1862  Lincoln signs the 
Transcontinental Railroad Act

1956  Eisenhower signs the 
Interstate Highway Act

Great American Infra-structure



The SuperGrid would connect energy sources across America

On a synoptic or 

continental scale 

there is enough sun 

and wind to power 

our economy

HVAC is good for 
regional transmission 
and local distribution 

because it can be 
stepped up to high 

voltage with 
transformers, and then 
easily brought back 

down to consumer levels 
(e.g., 240 volts)

HVDC is much better for distances over 400 miles.  It has 
significantly lower line losses as distances get longer.

We propose 40,000 miles of HVDC in the Super-Grid.

With HVDC, you can CONTROL the flow of energy. Like a phone call, you can tell the 
energy where to go. AC energy is very complex, changing loads always flow based on 

potential differences – “It always flows downhill, no matter where you want it to go!”

NOAA Study led by Dr. Alexander MacDonald

Click here for 

a link to the 

study & 

additional 

background

Great American SuperGrid

Lower average cost of energy = SuperGrid 

will save money & create jobs!



The Great American Super-
Grid Project will help middle 

& rural America

Farmers and ranchers could 
choose to also “grow electricity” – 
securing the future of their lands

America could be dominant as 
the World’s Greatest Producer 

of all forms of energy!

Great American SuperGrid



Agrivoltaics – crops can be 
grown under & between 

rows of solar panels

Additional source of much needed 
revenue for farmers and ranchers 
– animals can graze under panels

The Super-Grid would provide 
the ability to get their “crop” 

of electricity to market!

Great American SuperGrid



Edwards 

AFB

Tehachapi Transmission Project 

2008-2016   $1.6 Billion dollars

Lancaster

The Antelope Valley in 2008

Agricultural 

$3.6 BILLION DOLLARS to build 

transmission lines!

Barren Ridge Transmission Project 

2008-2016   $2.0 Billion dollars

60 Miles North of Los Angeles

The Impact of Infra-Structure



Transmission Lines

Battery Electric Storage 

Utility-Scale Solar Farms

Lancaster

Solar Fields! 

Powerlines get the product to market!

This development is continuing 
regardless of current national politics – 

it is driven by market forces!

The Antelope Valley in 2025

Over $60 Billion in private investment!

60 Miles North of Los Angeles

The Impact of Infra-Structure



What is the value of other crops?

Not that you could 

even grow these 
crops here!

The 1st utility-scale solar project to 
include battery storage

$10,000 / acre for ORANGES

$6,000 / acre for ALMONDS

$1,000 / acre for CORN

$50,000 per acre / year

* 8 hours of sun + 4 hours of battery storage

½  Megawatt = at 12 hours of sun/day*

5 acres of solar panels / batteries = 1 MW 

~ $500,000  = 1 Megawatt for a year  (8,760 hours)

$60 = 1 Megawatt hour of power

Every parcel, large & small, was acquired one at a time 

from individual land-owners or investors

2013  10 acres   $20,000

2020   SOLD    $160,000

+ 700%

Investments using a 

4% “Rule of 72” would 

take over 50 years to 

get a 700% return! 

In 7 years

BigBeau Solar

$16,000 / acre

$2,000 / acre

This land, all sub-divided and owned, had little value 

prior to the development of lost-cost solar energy.   

But it is flat, dry and very sunny!
 

The Impact of Infra-Structure



BigBeau 
Solar

Barren Ridge Transmission Line

Tehachapi Transmission Line

1
0

0
th

 Street W
est

$1,000,000 

Payout!!
20 acres of land

May 28, 2024          $1,000,000 ($50k / acre)

                     Sold to Solar Developer

$50,000 per acre!

This land is 

about 5 miles 

northeast of Big 

Beau Solar

Bought for $14,500

Held for 15 years

Taxes ~ $2,500 total

(Proposition 13)

$17,000 Investment

At $60 / MWh, this 20 acres of 

land will produce $1 million 

dollars worth of electricity - 

Every.  Single. Year!

Example of a huge 

increase in land value!

Dec. 30, 2009     $14,500  ($750 / acre)

                                Purchase Price 

If you would 
like to learn 

more about this 
type of 

investing, click 
this QR code

The Impact of Infra-Structure



Old landfills, closed industrial sites, 

abandoned mining projects

Turning these sites into solar fields 

is an excellent solution!

Transform blighted areas into a 

valuable resource.

Brownfields are a local eyesore, but often 

very expensive to clean or remove.

There are over 450,000 of these sites in 

the United States.  

Converting even a small number of these sites to 

solar farms would generate a lot of electricity!

Brownfields – Blighted Areas



Estimates are that there are 5 million acres 

of brownfield in the United States

If we built the transmission system to 

move electricity from source to need, 

we could utilize these marginal lands.

We can solve our growing power needs 

and generate a great deal of wealth.

1 million acres of brownfield land could 

produce $25 to $50 billion / year in electricity!

Just 1 million acres of brownfield land would 

produce 200 Gigawatts of power/year

TRANSMISSION LINES can make this very 

marginal land valuable & productive!

Brightfields – Profitable Areas



Demonstration Project in Georgia

We could produce vast 

amounts of electricity, 

improve land use and 

generate millions of 

dollars in annual revenue 

along U.S. roadways.

Acres of land available nationwide

If we built the transmission system to 

move electricity from source to need, 

we could utilize these marginal lands.

GIS Mapping software from ESRI helps find 

the best locations along highways

I-85 in SW Georgia

The RAY – Highway Demonstration

Solar panels along highway rights-of-way to produce electricity



https://theray.org

Alexander E. MacDonald
alexander.e.macdonald@gmail.com

Chip Comins
chip@areinstitute.net      AREDAY.net

Mike Nelson
nelsonwx@gmail.com

Want to Learn More?

Click here for 

links, background 

and much more!

mailto:chip@areinstitute.net


World’s Littlest Book on Climate

Jeffrey Bennett

A Global Warming Primer

Some Suggested Reading
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