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Lightning Safety Guidance 

Outdoors is the most dangerous place to be during a lightning storm.
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Lightning Physics:
Lightning is caused by the attraction between positive and negative charges in the atmosphere, resulting in the buildup and discharge of electrical energy. The rising and sinking motion within a storm causes ice particles to collide. Positively charged ice crystals rise to the top of the storm and negatively charged ice particles drop to the middle and lower parts of the storm. This  develops a charge/electrical difference. A moving thunderstorm gathers positively charged particles along the ground. As the electrical difference within the storm increases, the positively charged particles along the ground rise up through objects such as trees, houses, telephone poles, and people. 

Negative Lightning:
The negatively charged area within the storm will send out its charge toward the ground called a “stepped leader”. This stepped leader is invisible to the eye and moves in steps less than a second toward the ground. When it gets close to the ground, it is attracted by all the positive charged objects and a concentrated channel develops. There is an electrical transfer within this concentrated channel in the form of lighting. The stepped leader descending from the storm is about 100 feet from the ground or object that is struck by the lightning. If lightning strikes the ground, the high voltage causes electrical currents to flow in the concentrated channel on the surface or within the soil, which can injure people nearby. The current can flow more than 130 feet from the original strike point. The lighting channel heats rapidly to 50,000 degrees. The rapid expansion of heated air causes thunder. Since light travels faster than sound in the atmosphere, the sound will be heard after the lighting. Thunder produced by a lightning strike travels one mile every 5 seconds. Counting the number of seconds between the visible flash and the audible bang and dividing by 5 provides the distance in miles of the lighting strike. If you see lighting and hear thunder at the same time, the lightning is extremely close by. 

Positive Lightning:
Sometimes lightning forms in the upper (positive charge) part of the storm. This lightning frequently strikes away from the storm, either ahead of the storm or behind the storm, and can strike as far away as 5 to 10 miles. Many lighting casualties occur before the thunderstorm rains have moved into the area. Positive lightning has a longer duration than negative lightning, so fires are more easily ignited. Positive lightning carries a high electrical current, which increases the risk to individuals that are near the strike vicinity.  
Lightning Safety Guidance:
The “30-30 Rule” states that when you see lightning, count the time until you hear thunder. If this time is 30 seconds or less, go immediately to a safer place. If you cannot see the lightning, just hearing the thunder means lighting is likely within striking range. After the storm has apparently dissipated or moved on, wait 30 minutes or more after hearing the last thunder before leaving the safe location. The “30-30 Rule” is best suited for existing thunderstorms moving into the area. However, it cannot protect against the first lightning strike. Be alert to changes in sky conditions and thunderstorm activity developing directly overhead. If the outdoor activity involves the coordination of several employees, and there is machinery, equipment, or tools involved; and/or a longer time factor for evacuation to a safer place, there is a longer lead-time then which is implied by the “30-30 Rule”.    

No place outdoors is safe when thunderstorms are nearby. If you must conduct outdoor activity during a nearby thunderstorm, consider these safety measures:

Thunderstorm Indigo Phase: 

· Obtain the weather forecast beforehand you depart. 

· Schedule outdoor activities around the weather to avoid exposure to a lightning hazard. 

· Become familiar with your local weather patterns. 

Thunderstorm Blue Phase: 

· Identify and stay within traveling range of a “safe shelter”.  The safest place available during a lightning storm is a large, fully enclosed, substantially constructed building, e.g. your typical house, school, library, or other public building. Substantial construction also implies the building has wiring and plumbing, which can conduct lightning current safely to the ground. A safe shelter that can provide protection from lightning must contain a mechanism for conducting the electrical current from the point of contact to the ground. These mechanisms may be on the outside of the structure, may be contained within the walls of the structure, or may be a combination of the two. On the outside, lightning can travel along the outer shell of the building or may follow metal gutters and downspouts to the ground. Inside a building, lightning can follow conductors such as electrical wiring, plumbing, and telephone lines to the ground.  A shelter that does not contain plumbing or wiring throughout, or some other mechanism for grounding from the roof to ground, is not safe. Small wooden, vinyl, or metal sheds offer little protection from lightning. 

· Employ the “30-30 Rule”.

Thunderstorm Green Phase: 

· When lightning threatens, go to a safer location. Go to the “safe shelter” that you identified in the Thunderstorm Blue Phase. Do not hesitate.

· At the “safe shelter” do not touch any metal conductor exposed to the outside. Stay away from corded telephones, electrical appliances, lighting fixtures, ham radio microphones, electric sockets, and plumbing. Do not watch lighting from open windows or door ways. Inner rooms are generally preferable from a safety viewpoint. 

Thunderstorm Yellow Phase:

· If you cannot reach a “safe shelter”, an enclosed vehicle with a solid metal roof and metal sides is a second choice. It is the metal shell that protects you, not the rubber tires.

· Avoid contact with conducting paths going outside the vehicle. Close the windows, lean away from the door, put your hands in your lap and do not touch the steering wheel, ignition, gear shift, or radio. Convertibles, cars with fiberglass or plastic shells, and open-framed vehicles are not safe. 

· If you cannot proceed to a “safe shelter” nor cannot find an enclosed vehicle, take action to minimize the threat of being struck. Proceed from higher to lower elevations. Avoid wide-open areas. Avoid tall isolated objects like trees and poles. Avoid water areas and lakes. Do not remain in open vehicles like tractors and lawnmowers. Avoid contact with metal fences or other metal structures. 

Thunderstorm Orange Phase:

· Circumstances have found you far from a “safe shelter”, an enclosed vehicle, and lighting is about to strike. 

· If this happens and you are in a group, spread out so there are several body lengths between each person. 

· Once you are spread out, use the lightning crouch. Put your feet together, squat down, tuck your head, and cover your ears. 

· When the immediate threat of lightning has passed, continue heading to the safest place possible.

Thunderstorm Red Phase:

· Lightning has struck an employee or employees

· Call 911 or Dispatch

· Strike victims do not retain an electrical charge; there is no hazard to the care giver.

· If the storm’s lightning is ongoing and represents a continuing risk to responders, consider moving the victim to a safer location.

· Since all deaths from lightning strikes result from cardiac arrest and/or stopped breathing, begin treatment as soon as possible. If the victim is unresponsive, begin CPR and use an Automated External Defibrillator (AED) if available.

· Check for signs of shock and give the proper first aid.

· As soon as possible, all lightning victims must be examined by a healthcare provider. 

Refer to the Incident Response Pocket Guide (PMS #461, NFES #1077) on thunderstorm safety for specific protocols.

For additional information, please contact your supervisor and/or the Forest Safety Manager at (520) 388-8487.
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