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Presenter Notes
Presentation Notes
Hello, and welcome to the Palmetto Air Quality Collaborative webinar about greenhouse gases and reducing greenhouse gas emissions. The South Carolina Office of Resilience (or “SCOR”) has developed a series of informational videos to explain the Palmetto Air Quality Collaborative (or “PAQC”) including who is involved, why it was created, and how the PAQC is being implemented. 

In this video, we will begin with some background information about greenhouse gases and why it is important to reduce them, to lay the groundwork for understanding why the PAQC was formed in the first place. 




Palmetto Air Quality 
Collaborative (PAQC)
• Formed by the SC Office of Resilience (SCOR) 

and SC Department of Health and 
Environmental Control (SC DHEC)

• Funded through the Climate Pollution 
Reduction Grant (CPRG)

• Administered by the U.S. 
Environmental Protection Agency (EPA)

• Established by Inflation Reduction Act 
(IRA) on August 16, 2022

• 46 states, including South Carolina, received 
$3 million

• Metropolitan Statistical Areas (MSA) 
received $1 million 

• Columbia MSA
• Greenville-Spartanburg MSA
• Charlotte MSA
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South Carolina’s statewide initiative is called the Palmetto Air Quality Collaborative, or PAQC, and is co-led by the South Carolina Office of Resilience (or “SCOR”) and the South Carolina Department of Health and Environmental Control (or “DHEC”).  Through the PAQC, South Carolina is working on a plan to reduce greenhouse gas emissions and other pollutants within the state.

 It is one of 46 states in the nation to receive a $3 million planning grant from the U.S. Environmental Protection Agency (or “EPA”) under the Climate Pollution Reduction Grant (or “CPRG”) program. CPRG was established by the Inflation Reduction Act on August 16, 2022, and supports states, tribes, and Metropolitan Statistical Areas, or MSAs, through the planning process of lowering the amount of greenhouse gases that are produced from the state to the local level. 

MSAs were also able to receive funding from this program. Two MSAs in South Carolina- Columbia and Greenville-Spartanburg- each received $1 million. 



Greenhouse Effect

• Solar Radiation: energy (heat) emitted by the 
sun mostly in the form of visible light, also 
called sunlight

• Infrared Radiation: weaker energy emitted by 
the Earth in the form of thermal heat, also 
called terrestrial radiation

• Greenhouse Gases (GHGs): Gases in the 
atmosphere that trap heat in Earth’s system

• Without GHGs, Earth would be uninhabitable 
(about 60°F cooler)

• More GHGs in the atmosphere: less heat 
escapes to space and Earth gets warmer

Image Credit:  U.S. Environmental Protection Agency 
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Greenhouse gases are gases found in the atmosphere that are exceptionally good at absorbing and trapping heat. The sun sends energy, or heat, in the form of solar radiation into the Earth-atmosphere system. That energy is either reflected back to space by clouds and Earth’s surface (about 30%), absorbed by the atmosphere (about 20%), or absorbed by Earth (about 50%). This absorbed solar energy warms Earth’s surface. Some of the energy that Earth absorbs is then re-emitted by Earth back towards space in the form of longwave, or infrared, radiation. Some infrared radiation passes through the atmosphere and into space, leaving the system. However, greenhouse gases in the atmosphere are good at absorbing the infrared radiation that Earth emits, trapping it in the Earth-atmosphere system as heat. In fact, the majority of Earth’s emitted radiation is absorbed by greenhouse gases.  Similar to how the glass of a greenhouse lets heat in but traps it inside, the gases in the atmosphere trap heat near Earth’s surface. This is called the Greenhouse Effect.
 
Greenhouse gases are natural and important for life on Earth. Without them, Earth would be uninhabitable, about 60° degrees colder than it is today!  But when the amount of greenhouse gases in the atmosphere increases and more heat is trapped by the Greenhouse Effect, the Earth-atmosphere system warms and global temperatures rise. 






Image Credit: U.S. Environmental Protection Agency Basics of Climate Change | US EPA

Clouds and the Earth's surface reflect some incoming solar radiation back out to space (approximately 30%), some (mostly UV) is absorbed by the atmosphere (about 20%), and the remaining half is absorbed at the Earth's surface. Sunlight absorbed by Earth's surface acts to warm the surface. 

Since Earth is much cooler than the Sun, it emits weaker radiation with longer wavelengths, in the infrared range. Some of this infrared radiation passes through the atmosphere unimpeded, but the majority is absorbed by GHGs and then reemitted in all directions: towards space, to other GHG molecules, and back to Earth's surface. In this way, GHGs block most of the infrared radiation within the atmosphere that would otherwise escape directly into space.




Common Name
Chemical 
Formula

Common Sources and Uses

Carbon Dioxide CO2
Combustion (burning fossil fuels)

Land cover change

Methane CH4

Combustion
Agriculture (livestock, rice)

Waste and Landfill Decomposition
Nitrous Oxide N2O Combustion (burning fossil fuels)

Sulphur Hexafluoride SF6
Electrical Insulator

(gas used to fill spaces to insulate)
Hydrofluorocarbons HFCs Refrigerants (coolant)

Perfluorocarbons PFCs
Aluminum production
Industrial processes

Greenhouse Gases

Source: EPA Overview of Greenhouse Gases: 
https://www.epa.gov/ghgemissions/overview-greenhouse-gases
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Greenhouse gases include carbon dioxide, methane, nitrous oxide, sulfur hexafluoride, hydrofluorocarbons, and perfluorocarbons. Each greenhouse gas remains in the atmosphere for different lengths of time, ranging from a few years to thousands of years. 

Human activity releases these gases into the atmosphere primarily through combustion, which is the burning of fossil fuels. Carbon dioxide and methane are stored deep in Earth’s surface as part of Earth’s long carbon cycle in the form of fossil fuels. Without human intervention, that carbon would remain deep in the Earth for thousands to millions of years. 

When humans extract fossil fuels from Earth and burn it for energy, they are directly transferring those carbon dioxide and methane stores into the atmosphere. The main reasons humans burn fossil fuels include generating energy for electricity, producing transportation fuel such as for vehicles, airplanes, and ships, and powering industrial processes. Other human sources of greenhouse gases include landfills, coal mines, agriculture, industrial and waste management, and oil and natural gas operations.



EPA Overview of Greenhouse Gases: https://www.epa.gov/ghgemissions/overview-greenhouse-gases

Each type of GHG remains in the atmosphere for different amounts of time, ranging from a few years to thousands of years. All these gases remain in the atmosphere long enough to become well-mixed, meaning that the measured amount of each gas in the atmosphere is roughly the same all over the world, regardless of the source of emissions.

Since scientists know the concentrations of each GHG in the atmosphere as well as the wavelengths of energy each gas absorbs, they can calculate how much each gas contributes to the greenhouse effect. Carbon dioxide causes about 20%, water vapor causes about 50%, and clouds account for 25% of the greenhouse effect. The remaining 5% is caused by other GHGs such as methane and nitrous oxide. 

Water vapor concentrations in the atmosphere are a product of Earth’s temperature. As the Earth warms, more water evaporates, and the atmosphere becomes more humid. Cooling causes water vapor to condense and fall as precipitation. As other GHGs, such as CO2, accumulate in the atmosphere, greenhouse heating intensifies and atmospheric water vapor increases, amplifying greenhouse heating. Therefore, scientists have found that although CO2 contributes less to the overall greenhouse effect than water vapor does, CO2 sets the temperature that controls the amount of water in the atmosphere, which controls the size of the greenhouse effect.

Some gases are more effective at making the planet warmer and trapping radiation into the Earth’s atmospheric system. Each GHG has a Global Warming Potential (GWP) value to allow comparisons of global warming impacts of different gases. GWP is a measurement of how much energy the emissions of 1 ton of gas will absorb over a given period of time relative to the emissions of 1 ton of CO2. Gases with higher GWP values absorb more energy than gases with lower GWP values and contribute more to global warming. 





South Carolina GHG Emissions 

Source: U.S. EPA’s Inventory of U.S. Greenhouse Gas Emissions and Sinks by State: 1990-2021. 
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
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Greenhouse gases can be measured by the sector or source they come from. In 2021, South Carolina’s emissions by sector were: transportation (41%), electric power (31%), industry (14%), commercial buildings (7%), residential buildings (4%), and agriculture (3%). 

Emissions change over time with things such as population growth, changes in technology, and intentional reductions. Looking at emissions trends over time can assist planners in continuing to reduce greenhouse gas emissions. Emissions are accounted for by sector in a greenhouse gas emissions inventory. This helps planners and decision-makers understand where the most effective reductions can happen and establishes a baseline for future measurements so the state can track its emissions reduction progress. South Carolina is working on a statewide greenhouse gas emissions inventory now as part of the CPRG planning process.


National Emissions:
Transportation: 28.5% 	(SC is higher than national)
Electric Power Industry: 25%	(SC is higher than national)
Industry: 23.5% 	(SC lower than national)
Commercial: 6.9% 	(SC is close to national)
Residential: 5.8% 	(SC is lower than national)
Agriculture: 10% 	(SC is lower than national)	




Benefits of
Reducing Emissions
Provide Benefits:
• Cleaner air

• Improved public health
• Economic growth and development
• Enhanced resilience

Reduce Harm:
• Lessening of impacts from extreme 

weather events and natural hazards

• Deceleration of sea level rise and 
coastal erosion
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Reducing greenhouse gases in South Carolina has multiple benefits. As we cut back our greenhouse gas emissions, South Carolina air will have less harmful pollutants in it. Cleaner air will greatly improve public health in South Carolina’s communities. When greenhouse gases are reduced, so are the co-pollutants, such as ground-level ozone, particulate matter, carbon monoxide, and sulfur dioxide, all of which are toxic to human health. Additionally, asthma and lung cancer rates drop when the air has less pollutants in it, and communities can become healthier.

Reducing emissions encourages economic growth, development, and diversity. As the economy transitions away from fossil fuels, new jobs will be created, and the economy will diversify. 

Reducing emissions also enhances the resilience of South Carolina, increasing communities and individuals’ ability to anticipate, plan for, respond, and recover from hazardous events. Harm is also reduced by lessening the impacts from extreme weather events and natural hazards, and decelerating sea level rise and coastal erosion. As a coastal state, this will have enormous impacts on communities throughout South Carolina.




Thank you for your interest in the PAQC!

Questions? Contact us at PAQC@scor.sc.gov
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So how is South Carolina going to do all of this??? Check out the 2nd video in this series to learn more! If you have questions or comments, please contact the Palmetto Air Quality Collaborative by email at PAQC@scor.sc.gov.
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U.S. EPA: CPRG https://www.epa.gov/inflation-reduction-act/climate-pollution-reduction-grants

U.S. EPA: Implementation Grants https://www.epa.gov/inflation-reduction-act/about-cprg-implementation-grants

U.S. EPA: Inflation Reduction Act https://www.epa.gov/inflation-reduction-act

U.S. EPA: Inventory of U.S. Greenhouse Gases Emissions and Sinks https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks

U.S. EPA: Overview of Greenhouse Gases https://www.epa.gov/ghgemissions/overview-greenhouse-gases

U.S. EPA: Understanding Global Warming Potential https://www.epa.gov/ghgemissions/understanding-global-warming-potentials

U.S. EPA: Climate Change Science (Image Source) https://www.epa.gov/climatechange-science/basics-climate-change

U.S. EPA: State Inventory and Projection Tool https://www.epa.gov/statelocalenergy/state-inventory-and-projection-tool

NASA: What is the greenhouse effect? https://climate.nasa.gov/faq/19/what-is-the-greenhouse-effect/

NASA: Global Climate Change Evidence https://climate.nasa.gov/evidence/

South Carolina Office of Resilience: Strategic Statewide 
Resilience and Risk Reduction Plan, Chapter 4 Climate Trends

https://scor.sc.gov/sites/scor/files/Documents/Chapter%204%20Climate%20Tren
ds.pdf

U.S. Energy Information Administration (EIA): Energy and the 
environment explained

https://www.eia.gov/energyexplained/energy-and-the-environment/where-
greenhouse-gases-come-from.php

U.S. Global Change Research Program: Fifth National Climate 
Assessment

https://nca2023.globalchange.gov/
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Thank you for watching this video. For more information about the materials covered in this video, please visit the following websites to learn more.



	Greenhouse Gases �and Reducing Emissions����
	Palmetto Air Quality Collaborative (PAQC)
	Greenhouse Effect
	Slide Number 4
	South Carolina GHG Emissions 
	Slide Number 6
	Thank you for your interest in the PAQC!��Questions? Contact us at PAQC@scor.sc.gov
	References and Additional Information:

