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The Ozone Hole - Stratospheric Ozone Protection and CFCs 
 
The Ozone Layer - A Shield Around the Earth  

The stratospheric ozone layer is a layer of gas 10 to 35 miles 
above the Earth's surface that shields the Earth from harmful 
ultraviolet (UV-B) radiation. Chemicals called 
chlorofluorocarbons, or CFCs and other ozone-depleting 
substances are gradually destroying the ozone layer. This process 
creates the “ozone hole” which is not an actual hole but a region 
of exceptionally depleted ozone that forms over the Antarctic 
continent during the months of August through October. CFCs 
have been widely used in the manufacturing of many products 
such as foam insulation, electronics equipment, and refrigerators. One of the single largest uses of CFCs 
is as a refrigerant in automobile air conditioners. When released into the air, these chemicals drift to the 
stratosphere where they are broken apart, freeing the chlorine molecules and allowing them to attack 
ozone. Ozone depletion occurs during the long months of polar darkness over Antarctica when the polar 
vortex isolates the air in the center. These conditions do not take place anywhere else in the 
atmosphere. The ozone hole grows until temperatures warm and the polar vortex weakens, ending the 
isolation of the air in the polar vortex. As air from the surrounding latitudes mixes into the polar region, 
the ozone-destroying forms of chlorine disperse. The ozone layer stabilizes until the following year. 
 
The Ozone Hole 

In November 2018, scientists from NOAA and NASA reported that the maximum 
size of the ozone hole over the Antarctic was slightly above average. According 
to the report, this year’s ozone hole reached an average area coverage of 8.83 
million square miles (22.9 square km), almost three times the size of the 
contiguous United States. It ranks 13th largest out of 40 years of NASA satellite 
observations. Ozone depletion is not limited to the area over the South Pole. 
Research has shown that ozone depletion occurs over the latitudes that include 
North America, Europe, Asia, and much of Africa, Australia and South America. 

The loss of the ozone layer in the upper atmosphere allows more UV-B radiation to reach the Earth. 
Scientists around the world agree that increased UV-B radiation could lead to an increase in skin cancer 
and cataracts and could damage the human immune system. It could also reduce crop yields and harm 
plant and animal life.  
 
Protecting the Ozone Layer: The Montreal Protocol and the Clean Air Act Amendments of 1990 

In 1987, the United States entered into an international agreement called the Montreal Protocol that 
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called for the phase out the production and use of ozone-depleting chemicals. Under terms of the 
Montreal Protocol, CFC production ceased after 1995. In addition, the U.S. Congress passed the Clean 
Air Act Amendments of 1990 (CAAA). Title VI of the CAAA, called “Stratospheric Ozone Protection,” 
contains many measures to protect the ozone layer. CFCs are only regulated under federal rules -  Title 
40 of the Code of Federal Regulations (CFR) Part 82.   
 
One of the major provisions of Title VI of the CAAA is the phase out of the production of Class I and Class 
II ozone-depleting chemicals.  

 Class I chemicals consist of CFC 11, 12, 112, 113, 114 and R-12; Halon 1211, 1301 and 2402; 
carbon tetrachloride; and methyl chloride. The production phase out of Class I chemicals in 
countries agreeing to the Montreal Protocol was completed in 1995. Some countries still 
produce and emit these chemicals. 

 The Class II chemicals are the hydrochlorofluorocarbons (HCFCs), which have less of an impact 
on the Earth's ozone layer. Their production is being phased out between 2003 and 2030. 

 
Refrigerants including the CFC R-12, and the HCFC R-22 are commonly referred to by the trade name 
Freon. They have been phased out of air conditioning units and appliances and replaced with R-134a, a 
compound specifically developed to replace R-12 and R-22. 
 
Much of the ozone damage caused by air conditioning and appliance refrigerants can be prevented if 
service shops recover and recycle the refrigerant, instead of releasing it to the air. Federal law requires 
the recovery and recycling of refrigerants, and it must be accomplished by a certified technician, using 
EPA certified equipment. Other requirements are 1) warning labels for consumers on products or 
equipment made with or containing ODS; 2) a ban on non-essential products containing ozone-depleting 
chemicals; and 3) the development and approval of substitutes for CFCs and HCFCs. 
 
Scientists from NASA have developed models to predict what the ozone layer would have looked like 
without the 1987 Montreal Protocol, which banned the release of CFCs. Although the 2018 hole was 
slightly larger than that of 2017 or 2016, it was still much smaller than it would have been without the 
Montreal Protocol. 
 
What should you do with unwanted products containing refrigerants?  

For disposal of motor vehicle air conditioners, contact an automotive repair shop to find a US 
Environmental Protection Agency certified technician available to recover the refrigerant before 
scrapping the vehicle. For small appliance refrigerant recovery, contact the local transfer station or 
check the recycling pages in the back of your local phone book to locate someone to recover the 
refrigerant with EPA certified equipment. 
 
How should refrigerants be collected, managed, and handled for disposal? 

Recovery – All refrigerants should be recovered from the unit by removing the refrigerant using EPA 
certified recovery equipment and storing it in an approved container. 
 
Recycling – Recovered refrigerants can be recycled by filtering the refrigerant to remove impurities, 
such as oil, air, and moisture. Once the refrigerant is purified, it can be reused in a repaired air 
conditioner or appliance. 
 
Reclaiming – Most recovered refrigerants are sent for reclamation where the recovered material is 
processed, usually by distillation, to remove all impurities and restore it to virgin product specifications.  
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Disposal – Any refrigerant that is contaminated with other refrigerants and cannot be reclaimed must 
be disposed of as a hazardous waste. For this reason, it is imperative that refrigerants are not mixed 
during recovery. 
 
The facility disposing of any items that contain refrigerants must adhere to the following:  

 Refrigerants must be recovered prior to crushing vehicles or appliances (white goods). 

 Refrigerants shall be removed from all vehicles using EPA certified recovery equipment. 

 The facility should maintain records documenting the volume and final destination of recovered 
refrigerants. 

 Refrigerants shall not be vented or otherwise released to the atmosphere. 

 Records shall be kept showing the amount of refrigerant recovered, the date of recovery and 
the final disposition of this material. If the refrigerant has been recovered prior to disposal of 
the appliance at a transfer station, records must reflect that the refrigerant was recovered prior 
to receiving the appliance at the facility.  

 Refrigerants are stored in tanks that meet US Department of Transportation (DOT) or 
Underwriters Laboratory (UL) standards. Tanks are labeled according to their contents: 
“Refrigerant/Freon.” 

 Recovered refrigerant is sold or transferred only to EPA authorized reclaiming facilities that will 
reclaim it to its original purity specifications. Only EPA certified technicians can purchase virgin 
refrigerants. Recovered refrigerants should not be sold to an automobile repair facility.  

 
What You Can Do  

 To protect the ozone layer, make sure that technicians working on your car air conditioner, 
home air conditioner, or refrigerator recover the refrigerant. The technician should be certified 
and use certified recovery equipment. 

 Have your car and home air conditioner units and refrigerator checked for leaks. When possible, 
repair leaky air conditioners before refilling them. 

 Properly dispose of refrigeration or air conditioning equipment. 

 Protect yourself against intense sunburn. Wear UV screening sunglasses and hats in order to 
shield yourself from harmful UV rays. Apply sunscreen, especially if you have light complexion. 

 
For more information, call the NHDES Hazardous Waste Compliance Program at (603) 271- 2942. 
Additionally, you can contact EPA Region 1 at (617) 918-1858 or the EPA Stratospheric Ozone 
Information Hotline at 1-800-296-1996, or visit the EPA Ozone webpage. 

 

http://www.epa.gov/ozone

