LIGHTNING SAFETY

PRESENTED BY:

A Club

for Golf Courses

Responsibility

Every year many golfers are
caught on Americas links as
thunder rumbiles in the distance
then grows louder and sharper
as storm clouds darken the sky
and lightning flashes within the
clouds and to earth.

A Lightning Protection Insti-
tute study of lightning deaths
and injuries found that golf
ranked second only to fishing as
a leisure time activity during
which lightning deaths and inju-
ries occurred. Further, the only
reason fishing was shown as the
deadlier pastime was that more
people were engaged in that
activity than in goif.

Recent events indicate that
time has not dimmed the bra-
vado or improved the prudence
of dedicated golfers. The "It
wor't happen to me,” attitude
that many people, including

golfers, have about lightning
held veteran pro Lee Trevino
on the course longer than was
safe at least twice during
thunderstorms.

Trevino, Jerry Hurd, and
Bobby Nichols suffered the
debilitating effects of lightning
caused ground voltage as they
stood holding their clubs to the
turf during a storm at the US
Open during 1975 in Chicago.
Sixteen years later Trevino took
time after thunderstorm sirens
began to wail during the 1991
U.S. Open at Chaska, Minnesota
to chip from the fringe and sink
a putt before leaving the course.

Asked why he continued to
play after hearing the warning,
Trevino replied, “Were just as
dumb as the spectators. We
don't think lightning will hit us”
in reality it can and does.

LIGHTMING PROTECTION IMSTITUTE

¢ 1-800-488-6864 »



LIGHTNING'S DANGERS

Goifers and others engaged in outdoor activities
face five potentially dangerous effects from light-
ning storms:

1. The most common danger that anyone
engaged in an outdoor activity faces is alse the
worst. It is a divect strike, Mone or if accom-
panied on the course, perhaps with club
upraised, a golfer is a potential target for & divect
strike. (ften fatal due to brain injury or cardiac
arrest, direct strikes killed 136 persens engaged
in recreational activity out of 313 fataiities
reported in an LPI survey.

2. Sideflashes to the head fror struck trees or
ather adjacent objecis are also often fatal. If to
the shoulder or other Jower body parts, sideflash
current offen causes permanent injurtes to mus-
cles, nerves, and skin,

3. Conducted current ranges from a painful
zap 1o the eardrum from a surge over a telepbione
line to a massive current from a strock metal pole,
wire fence, or other ebject touched by a victim.

4, Step voitage consists of ground currents
radiating outward through the earth from a
struck free, pole or other object. Its magnitude
depends on several factors, the most important of
which are the amount of currert in the lightning
bolt and the canductivity of the soil. Step voltage
injuries are usually limited to a person’s legs and
lowet forse where it can sometimes cause violent
muscular reactions. Horses, cattle, and other
four legged animals, however, are often killed
as step voltage flows through their heart and
lung regions.

5. Streamer currents are low level currents
that shoot wpward from people and other objects
under the influence of storm clouds. Generally
these currents are short lived, but when passing
through the body many cause headaches ar a
feeling of lassitude. They may prove fatal, how-
ever, to persons in poor health. There is also the
danger that a given streamer may unite with a
downward streamer from the storm cloud and
form the path for the main lightning belt.

In addition o the above dangers, secondary
effects of lightning strikes include fires ignited
by “hot bolts,” which are long duration strikes.

Fires started by lightning cause more deaths
than any ather weather caused effect.

THE QUANDARY

It is hnportant 16 keep in mind lee Trevine's
admonition, ~.we dor't think lightning will
strike us,” Golf is an absnrbing, usually competi-
tive game. Golfers share the reluctance to quit
that sametimes also keeps baseball, softhall, or
footbali players on the field longer than is safe
during thunderstorms,

Today the proliferation of lability lawsuits
refating to publie safety has now reached out to
include golf course owners and management as
well. Even balanced against the attitudes and
hehaviors described earlier and in spite of the
historical belief that Hghtning is considered an
“Act of God”, the fact that profection against its
harm is possible and available now places a rew
responsiblity on golf courses.

For example, the widow of a golfer who was
killed along with two other golfers who were
injured by a lightning strike at Quail Chase Golf
Course in Jefferson County, Kentucky filed a suit
against the course owners charging negligence
due to “failure to install and eperate adeguate
warning systems.” In another case a golf course
was found negligent by a jury and held liable for
the lightning deaths in an unprotected shelter
building. The couple’s minor children were
awarded damages sufficient to pay for their care
and education.

FIVE LIGHTNING SAFETY 5TEPS

o address and resolve these fiability considera-
tions and to address the “Duly to Warn™ prece-
dent that appeass to be developing, there are five
steps a golf course’s management can lake to
provide safety for the players and at the same
time protect the course itsel from liahility in the
face of possible lightning casealties.

Step 1 — Any golf course in an area of potential
lightning strikes should offer golfers & hightning
safe clubhonse. For & small course it may be the
only publicly eccupied structure; the one reach-
able safe haven.

Step2 - A thunderstorm warring system should
be installed. In some parts of the LS. lightning
warning services are available on a subscription
basis. A more preferable step would be to instalt a
reliable warning system an the course itself In
general terms these devices measure the inten-
sity of the atmospheric electric field. In clear
weather this field is constant between the clouds
and the earth, As a storm builds this constant
level {gradient) begins to increase, When these
vollage gradients reach a levet where a lightning
strike is imminent a preset sensor is triggered
and an alarm is sounded. This warning can then
he relayed by sirens et to players on the course.

Step 3 — Any shelter building on a goHf course
can beeome a “lighining trap™ because it concen-
trates polential vietims at a time of prime vul-
rerability during a storm and because its small
size places occupants within sideflash distance
of a lightning strike to the structure. Tepically
built of wood or concrete block, such structures
are poor conductors compared to the human
hody and should be protected In order to safe-
guard the occupants,

Step 4 ~— Lone trees and prominent trees in
groves are handy shelters from the discomfort of
rain. A golf course should be evaluated {6 deter-
mine which trees need o be equipped with
special tree lightning protection systems.

Step 5 — Printed instructions for golfers on
where and how to take shelter during thunder-
storms may avert castalies and their conse-
guences when handed out prior to teeing off
In addition, prominently posted signs describ-
ing lightning safety measures are also
recommended.

Golf courses vary in the armount of Hghtning
danger according to geographical location, Other
factors such as terrain also play a role. The
extent of such danger can be evaluated according
to several factors, including the number of thug-
derstorms occurring annsally in the area, the
tervain, and the size of the course. Further
information relative to the varying levels of risk
tan be obtained by referring to a “Risk Evalua-
tion Guide"” available from the Lightning Protec-
tion lnstitute.

TREE PROTECTION

1. MAIN TRUNK AR TERMINAL

2. GEASS 1 OR f1 FULL SIZE CABLE

3. BRANCH AIR TERMINAL

4. SECONTARY SIZE CABLE

5, DRIVE TYPE CABLE CLIP AT 3 FEET B INCHES 0/C,
6. SPLICER

7. GROUND ROD AND ELAMP

on each side of the trunic
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TREE PROTECTION — Trees within ten feet of any building are
required to be protected if taller than the adjacent building. Those
trees under which golfers might seek rain shelter should be pro-
tected and additional steps taken to reduce the dangerously high
surface ground currents produced by a lightning discharge.

Tree protection systems are copper; aluminum is not permitted
under Standard P75 since the material will corrode when in
contact with moisture or wet decayed matter for any length of time,
Details show lightning protection for a tree with a trunk less than
three feet in diameter. Larger trees need two down conductors, one

NOTE — Trees which may be used for shelter by goifers and which have been protected should also include the followin% features. a} non-conductive guards for the

down conductors at teast 6°-0" above grade. b a wood deck or rotk surface to stand on for} if this type of surface is not posst

wire or cable with a 67 x 8" grid {mesh) under the standing area.

le a buried copper “safety mat” of #10 AWG




BUILDING PROTECTION

CLUBHOUSE PROTECTION — A cubhouse of ordinary frame or
masonty construction needs a system of air terminals, 10-24 inches
high, mounted on all roof areas and projections subject to a direct
strike, such as (1-a} a through the roof concealed installation on a
wood-framed roof;, (I-b} a top-mounted masonry base; {1-¢) an
adhesive base for mounting on a built-up or membrane type roofs.

Roof conductors {2-a) and down conductors (2-b) interconnect air
terminals and provide multiple paths to ground placed according to
petimeter dimensions of the building. In deep day soil ¥/2 nch  EX
minimum diameter copper clad steel ground rods are driven at least [
10 feet deep at each down conductor location.

A secondary lightning arrester (3} is installed on the electric power
service entrance.

Branch conductors {4} bond rain gutters and other metal bodieste
the conductor system to prevent flashover hazards.

FLAT ROOF SHELTER — Flat roof shelters
shall have an air terminal within two feet
of each corner and around the periphery

PYRAMID ROOF SHELTER - Pyramid

GABLE ROOF SHELTER — Gable roofed
roof shelters generatly require a single air

shelters require at least two air terminals

as lustrated. (1) Air terminals from ten
to 24 inches high, within two feet of
gable ends and spaced at twenty foot
maximurn intervals along the ridge. {2) A
minimum of two down conductors shall
he instailed and guarded with non-
conducting material to a minimum
h(iijght of six feet and (3) ten foot ground
rods should be driven at each downiead
{typically at diagonally opposite corners)
and separated by at least twenty feet.
{See Note 2.)

terminal at the peak. Two down conduc-
tors and ground rods are reguired as
illustrated for gable roof shelters. (See
MNote 1.}

of the roof spaced at not more than
twenty foot intervals. A minimum of two
down conductors and ground rods as
Hlustrated for gable roofs are required.

NOTE 1 — Gable and pyramid roofs having a pitch of less than ¥/8 require additional pedmeter air terminals as iHustrated for flat roofs.

NOTE 2 — Lightning strikes to the sheiter lightning protection system or to nearby objects will produce very strong earth currents in the immediate vicinity which could
ba hazardous to anyone standing on the bare ground. For this reason it is essential that the shelhter include flooring, A raised wooden floor is ideal, but other types
including reinforced concrete or 2 four to six inch bed of crushaed stone are satisfactory. I rio floor is present, the ground rods should be interconnected with a ground
miat buried at least three 1o four inches below grade to prevent injuries from ground currents. (See note at left fos further details.}




FOR MAXIMUM

SUGGESTED LONG FORM LIGHTNING PROTECTION SPECIFICATIONS

LIGHTNING
SAFETY -

GENERAL — The contractor shall provide a complete systerm of lightning
grcrtecﬁon as shown on the drawings and as required for (designate

uilding or other), as approved by the Architect and/or Engineer. The
system shall be installed by a lightning protection contractor actively
engaged in the installation of UL Master Label systerns and so listed by
the Laboratories. The contractor shall have a minimum of two years of
experience in lightning protection instaliations and shall be a Certified
Master installer by the Lightning Protection institute.

The fightning protection system shall conform to the Lightring Protec-
tion Institute’s Instalation Standard (LP1-175} which has a basic require-
ment for compliance with the latest issue of Underwriters' Laboratories,
Inc., "installation Requirements, MASTER LABELED LIGHTRING PROTEC-
TION SYSTEMS”, {UL96A}. Upon completion of the work for the lightning

rotection, contractor shall deliver to the Owner for attachment to the

uilding the Master Label issued by Underwriters’ Laboratories, inc. The
LPt Systemn Certification including form LPI-1-R9T shall also be furnished
to the Owner.

QUALITY OF MATERIALS — The Lightning Protection Contractor shali
submit to the Architect ali evidence to establish that materials are
manufactured, furnished, and recommended for their intended use by a
reputable lightning protection manufacturer who is a Manufacturer
Member of the Lightning Protection Institute. All materials used in this
installation shall bear the inspection label of Underwriters’ Laboratories,
Inc.

TYPE OF SYSTEM — Instalt conductors and complementary parts in a
{concealed or semi concealed) system so completed work is unobirusive
and does not detract from appearance.

AIR TERMINALS ~ Locate reguired number of air terminals not less than
ten inches high at no more than twemty foot intervals per the reguire-
ments of UL 964 and LP-175.

GROUND - Connect each down conductor to a suitable, properly
located ground as determined by soil conditions encountered. Assume in
bidding that the earth is permanently moist to within three feet of
finished ?rade. i actual conditions vary with this assumption, adjust-
rment will be made by the Owner upon the Architect’s approval for any
greater expense involved in providing proper grounds,

CONDUCTORS — tnterconnect conductors to provide at least two electric
aths to ground. Avoid an upward direction for fateral conductors
interconnecting air terminals, Turn conductors with a radius of at least
eight inches at an included angle not more acute than a right angle.
Space down conductors around building’s periphery as evenly as
permitted.
FASTENERS — Place fasteners amply strong for rigid, permanent support
no more than three feet on center of all exposed vertical or down
conductors and horizontal conductors,
CONDUCTOR GUARDS — Protect exposed down conductors 1o 5ix feet
above ground with an approved guard {preferably of non-conductive
materia).
GROUNDING METAL ELEMENTS — Bond into protection system all metal
caps, breechings, metal ventilators, vent stacks, pipes, roofing or siding,
spandrels, ridge rolls, valleys, crickets, eaves, troughs, downspouts, ducts,
clothes chutes, colfd water supply piping, and any other metallic object or
surface of a size presenting a flashover hazard. Protect telephone lines,
electric service, radio, television, or other masts or wires entering the
buitding by establishing a common ground and use of a proper lightning
arrester where advisable. Arresters should be installed by a qualified
technician typicatly of the appropriate trade or by the service or utiity
responisible for the system.
ALUMINUM AND COPPER — Either metal may be used for lightning
pratection, but never together without special connectors, Ajuminum
materials shall not be used embedded in concrete or below eighteen
inches above finished grade.

SPECIFY L.PL

Y@MF S@f@ﬁym oo What You Should Know and Practice!

‘ . SEEX SHELTER N A PROTECTED BUILDIG  The safest place
S Ii-’,': | B tobein a thundersiorm is in a house or other building
ol 7 properly protected against fightning, Proper, complete pro-
! tection should include an L.BL System Certification and an

Underwriters’ Laboratories "Master Label”

14 f&rﬁ, IN AN UNPROTECTED BUILDING, BE CAREFUL! Avoid the

R A fireplace, stove, sink, other plurbing fixtures, electric

* "g' appliances, and other metal objects. Don't use the tefephone

Q‘%i A if it can be avoided.
A
» R, ;o ACLOSED CARISSAFE: STAYINST  fyourcaris handy when
o relada ' you are caught unaware, get in it A closed automabile
h@%ﬁ _ protects you; aveid touching the metal sides.

“@ o e SR THOSE LGHTRING TARGETS Keep away from trees,

e .‘,Er‘{, YA metal fences, poles, and similar upward-projecting objects. if

PO in a grove of trees, take shelter under a small one. To help
s “;r

!
b
P

ok

fram the most prominent, likely lightning targets.

= S A BAD TIME TC TEE OFF 1f on 3 golf course put those
irors back in the bag; seek shelter in a protected structure;
avaid lone trees, i you must be inthe open choose alow spat

and keep low yourself

and it doesn't have 1o hit your in the water to kilf you!

charge and can be handled.

important that they be checked by a doctor

HOW CAN § HELP A VICTIM THAT HAS BEEN STRUCK?
Call for help {ambulance, Fire Departement, 911} right away People struck by lightring suffer severe electric shock and may be burned but they carry no efectrical

(fthe victim appears stunned or otherwise unhurt, stay with that person until medical help arrives. Although a person sometimes feels akay after a strike it's stilf

If the victim is not breathing and has & pulse administer artificial respiration (mouth-to-mouth resuscitation), If there is no pulse begin cardiopulmonary
resuscitation (CPR). Keep trying to restore breathing and blood circulation until victim's heart and Jungs resume normal functioning or medical help arrives,

¢ avold step voltage injuries, try to stay a minimum 100" away

TAKE A DIP ANOTHER DAY Stay away from beaches, swim-
ming pools, iakes, rivers, Lightning has an affinity for water



