


Electromagnetic Pulses 
they are real 

they are dangerous

They do happen

Better prepared than caught unaware

Imagine you, your family and your constituents 
without electricity for weeks, months or longer

Chaos and death on a mass scale will happen



Paying for full-time, on-demand electricity 
used part-time 

& Part-time, undependable wind and solar 
causes electricity costs to skyrocket

Reliability plummets without enough 
on-demand power

In addition to protecting your electric grid from EMPs, you must also protect it from 
electricity shortages

It is recommended that you have 115% on demand power for estimated peak demands –
You must count wind and solar as zero as they can’t be relied on

Peak demand is when it is very hot or very cold, and from 5-9 pm during the week

Blackouts during peak demand can kill hundreds or thousands 



Electric demand must be 
met with electric supply 
immediately

IF NOT: Blackouts and 
curtailments are the result

There are many times when wind and solar produce little or no energy

Wind produces little or none 60% of the time

Solar produces little or none, the first hour and last hour of the day, when 
cloudy, raining, or at night, that is 75% of the time

Capacity =   3 × Demand w/ 𝑪𝑯𝟒 backup

Capacity = 10 × Demand w/o 𝑪𝑯𝟒 backup



Paying for part-time weather dependent 
wind and solar 
& Paying for full-time on demand, natural 
gas, coal, and nuclear electricity 

is expensive
Part-time undependable power

Only when the wind blows
Or the sun shines

Full-time on demand
energy dense power



Worldwide CO2 Emissions Continue to Rise

US and Europe decline, China and India ramp up!

No matter what Colorado or 
the United States do limit or 
reduce CO2 emissions

It will make statistically no 
difference to the climate
or the temperature

https://ourworldindata.org/co2-emissions

https://ourworldindata.org/co2-emissions


Greenhouse Gas Science



Colorado’s CO2 Footprint: 

0.125 Billion Tons

3200 Billion Tons
=

𝟒𝟎

𝟏, 𝟎𝟎𝟎, 𝟎𝟎𝟎

/ 4,000,000 voters

=
𝟏𝟎

𝟏, 𝟎𝟎𝟎, 𝟎𝟎𝟎, 𝟎𝟎𝟎, 𝟎𝟎𝟎, 𝟎𝟎𝟎

= Colorado’s MAX GHG effect

10-Trillionths is the MAX GHG effect per Coloradan



What is 10 trillionths?

1,000,000,000,000𝑑𝑟𝑜𝑝𝑠(
1𝑚𝑙

20𝑑𝑟𝑜𝑝𝑠
)(

1𝑙𝑖𝑡𝑒𝑟

1000𝑚𝑙
)(
1 𝑜𝑙𝑦𝑚𝑝𝑖𝑐 𝑝𝑜𝑜𝑙

2,500,000𝑙𝑖𝑡𝑒𝑟𝑠
)

= 20 𝑂𝑙𝑦𝑚𝑝𝑖𝑐 𝑃𝑜𝑜𝑙𝑠 𝑜𝑓 𝑑𝑟𝑜𝑝𝑠

10-trillionths = 10 drops in 20 Olympic-sized pools of drops



Greenhouse Gas Science

“Water vapor and clouds make up about 
95% of the greenhouse effect”
Dr. Will Happer Physicist - Princeton







In climate research and modelling, 
we should recognize that we are dealing with 

a coupled non-linear chaotic system, 
and therefore that the long-term prediction 

of future climate states 
is not possible.

IPCC (2001, 14.2.2.2)

is not possible.





<10% >90%

Approx 1% anthropogenic

Approx 15% USA

Approx 2% COLORADO
That’s how much 

Colorado can reduce 
greenhouse gas effect 
on the way to killing 

everything



1 𝑾/𝒎𝟐

6,378,137m radius of earth 
= 127,792,714,086,000𝒎𝟐 surface

= 127,792,714,086,000J/s 
for 31,600,000 seconds / year =

4,038,249,765,117,600,000,000Joules/yr

580,000,000,000,000,000,000 Joules/yr

1 𝑾/𝒎𝟐
= 7x TOTAL

Divided by total energy use / yr:

= 21,000 barrels of oil / sec

= 2 Hiroshima Events / sec













Credit: www-istp.gsfc.nasa.gov/istp/outreach/images/Gusts/cme-earth.jpg

Impacts Earth’s magnetic Field

Geomagnetic induced currents (GIC)

flows into power lines and transformers

causing transformer saturation,

overheating, false relay trips, harmonics

increase, voltage drops, cascading

damage, grid collapse…..

• 1859 Carrington Event

• 1989 Quebec electric grid

• July 2012 Super storm

NOT IF, BUT WHEN”

U.S. Rep Yevette Clark, “The likelihood of a geomagnetic disturbance 

Event crippling our electric grid affecting the United States is 100%.”

Solar Disturbance –E3 Pulse



Geo-Magnetic Storms
• Geomagnetic storms are major disturbances of Earth’s magnetosphere that occur when there is a very efficient 

exchange of energy from the solar wind into Earth’s environment. The storms transfer energy into the Earth’s 
magnetosphere, resulting in major changes in currents, plasmas, and fields. They are often caused by coronal 
mass ejections (CMEs) which are massive eruptions of plasma expelled from the sun’s corona. 

• CMEs often occur with solar flares, but each can also take place in the absence of the other. Solar flares 
emit radiation in all bands of the electromagnetic spectrum, affect little more than radio communication, 
and arrive in 8 minutes. CMEs take several days to reach Earth.

• The result of geomagnetic storms is that electric current is generated in the magnetosphere and 
ionosphere which generates electromagnetic fields at the ground level. The movement of magnetic fields 
around a conductor induces an electrical current. The excess current can cause voltage collapse or 
permanent damage to large transformers.

• Geomagnetic storms are classified G1-5:

• G5 – Extreme (Kp = 9) (expected 4days/11yrs)– widespread voltage control problems and protective 
system problems can occur. Some grid systems may experience complete collapse or blackouts. 
Pipeline currents can reach hundreds of amps.

• G4—Severe (Kp = 8) (60days/11yrs)– possible widespread voltage control problems and some 
protective systems will mistakenly trip. Induced pipeline currents may effect preventive measures. 

• G3—Strong (Kp=7)(130days/11yrs)—voltage corrections may be required, & false alarms triggered 

• G2—Moderate (Kp=6)(360days/11yrs)—long duration storms may cause transformer damage, 

• G1 –Minor (Kp = 5)(900 days/11yrs)—May induce weak power-grid fluctuations. 



Historicity of Geomagnetic Storms
• Historicity of geomagnetic storms

• The largest recorded geomagnetic storm occurred Sept 1-2, 1859 – the Carrington event. 
Telegraph wires transmitted electric shocks to operators and ignited fires.

• 1921, there was another great geomagnetic disturbance, the Railroad Storm. The 
National Academy of Sciences estimates that if that storm occurred today, it could cause 
1-2 trillion dollars of damage and full recovery could take 4-10 years. It is based on 
analysis that predicts it could destroy over 300 transformers in the US and leave 130 
million people without power. In a worst-case scenario, it could instantly create a loss of 
over 70% of the national’s electrical service.

• In March 1989, a geomagnetic storm caused the collapse of the power grid in Quebec, 
leaving 6 million without power for 9 hours. It is believed to be caused by the 
simultaneous tripping of seven relays followed by a rapid voltage collapse within about a 
minute and a half. The same storm destroyed a major transformer at the Salem nuclear 
plant in New Jersey. This storm was about 1/10th the intensity of the 1921 Railroad 
Storm.

• On July 23, 2012 a solar storm predicted to be comparable to the Carrington event 
missed Earth by approximately nine days. 







Electro-Magnetic Pulse
• 1. What is an EMP. An Electromagnetic Pulse (EMP) is a short burst of high magnitude 

electromagnetic energy. It may originate from a natural occurrence such as a Coronal 
Mass Ejections (CME), solar storm causing a geomagnetic disturbance (GMD) or a 
hostile state from a nuclear or non-nuclear detonation that creates radiated transient 
high-magnitude electric and magnetic fields and induced currents in the earth and in the 
electrical grid. 

• 2. Types of EMP. EMPs are characterized as having three events, E1, E2, and E3

• ● E1 pulse event is by far the most devastating, resulting from gamma radiation 
Compton electron scattering that is emitted from a nuclear detonation in the upper 
atmosphere. This event can destroy the functioning of an interconnected electric grid as 
well as electronics in cars, airplanes, computers and control systems. It is much larger 
than that of typical lightning. 

• ● E2 events follow the initial E1 event within a fraction of a millisecond, and are similar in 
magnitude to lightning strikes, so electronics can be protected by some surge protectors. 

• ● E3 event is different in nature from the previous two in that it results from a time-
varying distortion of the Earth’s magnetic field, and would continue until the magnetic 
field stabilizes already stressed electronic systems for seconds or minutes. It produces 
harmful transients in grid electrical transmission lines, either buried or above ground, as 
well as communication systems, pipelines, railway transportation tracks. By generating 
odd harmonics in high voltage transformer cores, saturation occurs with subsequent 
overheating and failure.





“In May 2020, Presidential Executive Order 13920 was issued to address the discovery of hardware 
backdoors in a large Chinese-made transformer installed in a critical substation. Concerns of what might have 

been installed led to a Chinese power transformer being sent to the U.S. Department of Energy (DOE)’s 
Sandia National Laboratory (SNL) for detailed inspection. 

Chillingly, the results of the SNL inspection report were highly classified.”

“This is like the Maginot Line 
from World War II: 

strong, but easily bypassed.”

















Over thousands or millions of years, the creeping movement of 
our planet’s tectonic plates brings those fossil fuels back to the 
Earth’s surface and slowly emits the CO2 into the air. But 
mining those fossil fuels and then burning them in cars or 
factories shortcuts nature’s method. “That full [natural] process 
would eventually bring it all up—but very slowly,” Rothman 
says. “What we're doing with taking oil and gas out of the 
ground is essentially speeding up the natural process.”

The Earth’s natural carbon cycle moves a staggering amount of 
carbon dioxide (CO2) around our planet, says Daniel Rothman, 
MIT professor of geophysics. Some parts of the planet, such as 
the oceans and forests, absorb carbon dioxide and store it for 
hundreds or thousands of years. These are called natural 
carbon sinks. Meanwhile, natural sources of CO2 such as 
undersea volcanoes and hydrothermal vents release carbon. 
Altogether the planet absorbs and emits around 100 billion 
metric tons of carbon through this natural cycle every year, 
Rothman says.

That's equivalent to over 350 billion tons of CO2. 


