ATZT-S








     17 May 2001

MEMORANDUM FOR SEE DISTRIBUTION

SUBJECT:  Lightning Protection Survey Results and Recommendations

1.  References:

     a.  NFPA 780, Standard for the Installation of Lightning Protection Systems (1997), National Fire Protection Association, Quincy MA. 

     b.  Installation Requirements for Lightning Protection Systems - UL96A (1998), Underwriters Laboratories, Northbrook IL. 

     c.  NFPA 70 (1999), National Electrical Code, National Fire Protection Association, Quincy MA. 

2.  Members of the MANSCEN Safety Office conducted a lightning protection survey of all outdoor training facilities, ranges, firing points, and rappel sites.  The results of that survey are enclosed.  The results recommend a primary and secondary source of protection from being struck by lightning.   Recommend that Standard Operating Procedures, lesson plans and unit briefings be updated to reflect this information.

3.  We recommend the following prioritization to provide protection from lightning.

     a.  Facilities with Lightning Protection System in place.

     b.  Facilities with Grounding System in place.

     c.  Ungrounded facility.

     d.  Open Areas.

4.  No place is absolutely safe from the threat of lightning; however, some places are safer than others.  

     a.  Large enclosed structures (substantially constructed buildings) tend to be much safer than smaller or open structures.  The risk for lightning injury depends on: whether the structure incorporates lightning protection, grounding, construction materials used, and the size of the structure.  
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     b.  When inside a building avoid contact with conductive surfaces with exposure to the outside such as metal door or window frames, electrical wiring, telephone wiring, cable TV wiring, plumbing, etc.

     c.  Small open shelters are common.  Many of these shelters are built to protect against rain or sun, not lightning.  

     d.  Avoid being in or near:  High places and open fields, isolated trees, unprotected gazebos, rain shelters, light poles, bleachers (metal or wood), metal fences, water (lakes, rivers, ponds, etc.) 

     e.  When inside a vehicle avoid contact with metal or conducting surfaces outside or inside the vehicle.  

5.  Basically, a lightning protection system for an ordinary structure includes air terminals, down conductors, and ground terminals. These three elements of the system must form a continuous conductive path for lightning current, with all connections between the elements typically being accomplished by bolting or welding. The function of such a system is to intercept lightning and safely direct its current to ground. If a structure has a metal roof and the thickness of this roof is 3/16 in. or greater, the roof can play the role of the air terminals. The structural metal framework can play the role of down conductors if it is electrically continuous. Sometimes the ground terminal is made of a buried bare conductor wire encircling the structure (also called a loop conductor). Such grounding is beneficial in that it also serves to intercept ground surface or underground electrical arcs that may develop toward the structure from a nearby object, such as a tree, struck by lightning. 

6.  Facilities not equipped with properly designed and installed lightning protection system may be equipped with ground systems.  Although not as effective as lightning protection these facilities are better protection than a non-grounded or non-lightning protection structure or the outside.  These grounded facilities provide reasonable protection from lightning. It is essential, however, that a person inside the shelter does not touch any element of the grounding system and tries to position him or herself at approximately the same distance from all metal frames, electrical wires, down conductors and open areas or sides.  

7.  A small shelter, even one protected as described here, should be viewed as the last resort option. Better-protected shelters such as large buildings and all metal vehicles should be sought instead when possible. 
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8.  There are facilities that have neither lightning protection nor grounding.  These facilities offer very little protection from lightning.  However, these facilities are better than being in the open during a storm that produces lightning.

9.  If no facilities are available and personnel cannot be taken back to the barracks the last option is to adopt the so-called Lightning Safety Position (LSP).  LSP means staying away from other people, taking off all metal objects, crouching with feet together, head bowed, and placing hands on ears to reduce acoustic shock from nearby thunder.  Do not lie on the ground or bunch up together.

10. Have at least one air terminal (or equivalent), at least two down conductors on two diagonally opposite sides of the structure (four down conductors provide better lightning protection than two conductors), and ground terminals connected to the down conductors. Two designs for ground terminals in common soils can be recommended. The first one includes vertical ground rods (not less than ½ in. in diameter and not less than 8 feet long), at least one for each down conductor, interconnected by a loop conductor buried a few inches under the earth's surface. The second design for ground terminals includes horizontal conductors, at least one for each down conductor, buried at a depth of not less than 2 ½ feet and extending away from the shelter for at least ten feet beyond the roof drip line. It also employs a loop conductor. In both designs, we suggest the addition of a buried metal mesh within the shelter perimeter (rebar of the steel-reinforced concrete floor can be used too), connected to the ground terminals. A floor made of asphalt; rock or wood may further reduce the lightning hazard for people inside the shelter. 

11.  An alternative lightning protection system consists of grounded overhead wires suspended above the shelter on separate poles. The loop conductor mentioned above can be employed here too.


12.  Measuring lightning’s distance is a useful technique to use in the event of a thunderstorm.  Using the “Flash/Bang” (F/B) technique, for every five seconds from the time of seeing the lightning flash to hearing the associated thunder – lightning is one mile away.  A F/B of 10 = 2 miles; a F/B of 20 = 4 miles, etc.  The distance from Strike A to Strike B to Strike C can be as much as 5-8 miles.  
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13.  Important new information about lightning may affect buildings and other facilities.  First, the average distance between successive cloud-to-ground flashes is greater than previously thought.  The old recommended safe distance from the previous flash was 1-3 miles.  New information suggests that a safe distance should be 6-8 miles.  Second, some 40% of cloud-to-ground lightning is forked, with two or more attachment points to the earth.  This means there is more lightning to earth than previously measured.  Third, radial horizontal arching in excess of 20 m from the base of the lightning flash extends the hazardous environment.

14.  The National Lightning Safety Institute recommends the 30/30 Rule: suspend activities at a F/B of 30 (6 miles), or when first hearing thunder.  Outdoor activities should not be resumed until 30 minutes has past from the last observable thunder or lightning.  This is a conservative approach and perhaps not practical in all circumstances.

Encl





   FRED E. FANNING

as





   Safety Director

DISTRIBUTION:

All Schools, Brigades, Battalions,

Companies, Directories, Personal

Staff Offices, Detachments,

and Tenant Units
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