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1 PURPOSE lk  Advwxy Crcular  (AC) dexnbes  the of AC Paragraph added concemmg  voluntary makmg
Federal Avrinoo Admnstrauon’s  (FAA) standards for and/or  bghtmg “Paragraph added adwmg  proponents to
marlung  and hghtmg  snuctwes  to promote anatmn  safety become  farmlIar  wtb various  bghtmg systems ”

2 CANCELLATION AC 7M4@-lH, Obsbuchon
Marlung  and Lqhtmg. dated August 19911s  canceled by
thlS IewSlOn

b.Pamgraph  6, FCC Approval, adds nouficahon
rqm-ement  t o  Nattonal  WC a n d  Atmospheric
Adoumsh’ahoo  (NOAA) of modlfcaho~denanonsns  to
markmg  and/or  hghtmg

~Paragraph 33. Patterns. adds reqmrement  to pamt
condmt  and cable wes

d. Paragraph 36. Catemuy  Ltghtmg,  deleted

3 EFFECTIVE DATE ‘hs adwmy  circular  becomes
effective  January 1,1996.

e. Paragraph 43, C&nary  L@tmg,  added

4 RELATED DOCUMENTS.

f.  Pruagmpb  51, Standards, adds  requrement for bghts  to
flash  slmultaaewsly

aFederal  Avmhon  Regulahons  Part 77 describes  the
standards used  relatwe  to objects m the  nawgable  iwspace
and specdies  t h e  reqmrements  f o r  nohce  t o  the
Adnumsaator  of certam  proposed  conshuctmn  or alterahoa

b. Federal COUlUlUDl~hO~S cmmmss10n  ( F C C )
spemticahons  contamed  m  Part 17 of the FCC Rules and
Regulahons

g Paragraph 53b(2)(b),  Poles, Towers. aml Smular
Skeletal Shuchues,  remed

h. Paragraph  105. C&nary  LIghMg,  tided

1 Paragraph 115, Catenary  Llghtmg.  added

J. Paragraph 132. Avadabtity  of Speclficatlons,  changes
General Senxe  Admuustrahon’s  address and telephone
number

5 HIGHLIGHTS. Tim  cucularcontams  numerous
&tonal  changes Mqor  changes are mdxated below

aParagraph  5, Mxbficaoons and Devtatlons.  states
spomor’s  respooslblbty  to adhere to recommended chapters

k.Ap~enti  1. Fqwe  1 mpes  of Red Obstmchon
L&s)  and Rgwe 2 (Types of Htgh  and Medmm  Intenstty
Wixte  Obsbuchon  Ltgbts).  d e l e t e d  These  figures  rue
replaced with  a bstmg  of types of obshuchon  bghts

Program Drector for A Traffic  Rules and Procedures
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CHAPTER I ADMINISTRATIVE PROCEDURES

1 REPORTING REQUIREMENTS

Each person proposing  any  type  of const~ctmn  or akeratlon
under the prov~ons  of Federal Avmtlon  Regulations  (FAR)
Part 17 1s rcqxred to notiy  the Federal Awatlon
Admuustratlon  (FAA) by completmg  FAA Form 746&l,
Nottce  o f  Proposed  Constructron  o r  Alterahon T h e
completed form should be  sent to the Au Traffic Dws~on,
FAA regIona office havmg  ~unsd~ct~on  over  the area where
the comt~chon or alteration  would be located FAA Form
74&&l  may be obtamed  from the FAA headquarters,
rqqonal offices. and Axports  Dlstnct  Offices

2 PRECONSTRUCTION NOTICE

Tim notce must be submnted

a. At least  30 days before the date the proposed
wll.stNChOn  or alteratlorl  IS to begm

b. On or before the date, an appbcanon  for a construc~on
pemut 1s f i l ed  wrtb t h e  F e d e r a l  Commumcat~ons
Comrmss~on  (FCC) (The FCC advises  rts  apphcants  to file
with the FAA well m advance of the 30 day per& required
111  paragraph 2 a, m order to exped~tc  FCC processmg  )

3 FAA ACKNOWLEDGMENT

The FAA ~111 acknowledge, m  w~tmg.  recapt of each
nohce  (FAA  Form 7460-l)  recewed

4 SUPPLEMENTAL NOTICE

If requmd for subrmsslon,  FAA Form 7-2,  Nohce  of
Actual  Coostruct~on  or Alteration,  will accompany the FAA
determmation  Tixs  1s the autionzed  form rhat  sponsors
must complete and ma1  to the FAA when repatmg  the start,
completion,  or abandonment of ~~nstm~~~n  Letters are
acceptable m  cases where the constmchonialterat~on  IS
temporary or a proposal IS  abandoned This  noticat~on
process IS  desIgned  to perma the FAA the necessary txne  to
change affected procedures and/or mmml”rn  flight altitudes
and to otberwlse  alert umen  of the shucture’s  presence

CmrHo*

5 MODIFICATIONS AND DEVIATIONS

Requests for mcd~ficat~oo  or devmtlon  6om  these standards
must be subrmtted  to the FAA regional  office servmg  the
area  where the structure would be located Once approved,
the sponsor LS responsible  to adhere to specific  adwsory
circular  chapter recommendatons  and should nottfy  the FAA
&  FCC prior  to removal of markmg  and/or  lqbtmg A

Chap 1

request recaved after a determmahon  1s tssued  may requue
a new study and could result m a new determmahon

The FAA strongly recommends that  proponents become
farmltar  wth the different  types of bghtmg  systems and to
request specifically  the type of system dewed when
subrmttmg  FAA Form 746&l  Informahon  about these
systems can be  found m the Advwy  Circulars  bsted  m
Chapter 13, Markmg  and Llghtmg  Eqmpment  and
Informatmn  Informatloo  should also be obtamed  from the
manufacturers Proponents can d~en  determme  which
system best  meets their needs based on purpose.  mstallahon,
and mamtenance  costs The type of system dewed should
then be requested III Item 2 D of FAA Form 7-l  The
FAA ~111 make every effort to accommcdate the request.

a. Mod$mtwm  Mod&atlons  may be approved when
they would not lmpav avnt~on  safety Some examples of
mochficatlons  are

1. Mnrbng  ador  k&fmg  Only 0 Ponion of M
ObJtxt.  ‘Ik object may be  so located wtth  respect to other
obJecti  or terram  that only a portion  of It  needs to be marked
or hghtd

2 No Marhg  am%rLqhlm~  The ObJect  may be  so
bCatd  With respect  to Other ObJeCts  Or terra”,, removed
from the general flow of au tr&c.  or may be so consp,cuous
by Its  shape, we.  or color that markmg  or hghtmg  would
serve no useful purpose

3  Voluntary  hiarkmg nndkw  Lighting T h e  obJect
may be so  located wtb respect to other obJects  or terram  that
the spomor  feels mcreased  consptcmty  would better  serve
avlatlon  safety

4 Marhng  or Lrghtmg  an ObJect  m Acconfance wdh
the SIan&rds for m# ObJect  of Greater Her@  or SW The
ObJcct  may present such an extraordmery  hazard potenhal
that  higher standards may be recommended for mcreaxd
conspicmty  to ensure  the safety  to au nawgahon

b. Dmahons  The FAA rqonal  office conducts an
aeronauhcal  study of the proposed dewahon(s)  and forwards
its recommendauon  to FAA headquarters m  Washmgton,
DC,  for final  approval Examples of devmhons  are changes
*the

1 Colors of obJects

2. Dlmens~ons  of color bands or rectangles

3 Colors.&ypes  of lights

4 Baxc signals  and mtens~ty of bghhng

5 N@~Iday  hghtmg  combmatlons

6 Flashrate

1
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6 FCC APPROVAL

Any change to an ongmal  FAA determmatmn  mcludmg
modficahon. devmtmn  or optIonal  upgrade to white
hghhng  on sbuctwes  whch  are regkited  by the FCC must
also be  filed wltb  the FCC for proper authonzatlon  and
armotahom  of obsbucnon  markmg  and bghtmg  These
structures ~111 be subject to mspecaon  end  enforcement of
marlung  and bghtmg  requrements  by Ihe FCC Upon
compleuon  of the actual  change, nohfy  Aemnauhcal
charilng at.

NOAA Aeronauhcal  Chartmg  Dnwon

SSMC4NKX33111

1305 Eat-west H&way

sliver  SDnnn.  MD 20910-3233

7. METRIC UNITS

To promote an orderly trans~bon  to me!nc  umts,
speaficabom mclude  both Enghsh  and  metnc  (SI umts)
dlmensmns  The metric convers~o~l~  may not be exact
equwdenta.  and until there 1s an offknl  changeover to the
metric  system, the  Engbsh  dunens~ons  ~111 govern

Chap 1
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CHAPTER 2. QENERAL

20. OBJECTS TO BE MARKED AND LIGHTED

Any temporary or permanent ObJWL  mcludmg  all
appurtenances, that exceeds an overall hergilt  of 200  feet
(61m)  above ground level (AGL) or exceeds any obstmchon
standard contamed  111  FAR Part  77, Subpart C, should
normaIIy  be marked and/or  hghted  However, an FAA
aeromuhcaJ  study may reveal that the  absence of markmg
and/or  bgbtmg WllI not mlpau av1tioll  safety Conversely,
the obJect  may present such an extmordmary  hazard
potenhal  that togher  standards may be recommended for
mcrcased  consp~cmty  to ensure safety to au navlgauon
Normally outside  commercml  llghtmg  1s not conw.iered
sufficient reason  to ormt  recommended markmg  and/or
lightmg  The FAA may also recommend markmg  and/or
hgbtmg  a strochre  that does not exceed 200 feet AGL or
Part  77, Subpart C standards because of 1%  partnlar
locatloo

21 GUYED STRUCTURES

The guys of a 2,ooO  foot (61Om) skeletal tower ax  anchored
from 1.600 feet (488m) to 2,ooO  feet (610m) from the base
of the stnlctue This  places a portion  of the guys 1.500 feet
(458m)  from the tower at a height of between  125 feet (38m)
to 500 feet (153m) AGL FAR Sechon  91 119 requires
plots. when operatmg  over other thao congested areas, to
remam  at least 500 feet (153m) from man-made structures
Therefore. the tower must be cleared by 2,ooO  feet (610~1)
boruontally  to avoid all guy wres Properly mamtamed
markmg  and bghtmg  are Important for mcreaed
consplculty  smce  the guys of a sluchlre are difficult to see
out11  arcraft  are dangerously close

22 MARKING AND UGHTINQ  EQUIPMENT

It 1s strongly recommended that ~~nst~~tl~n  sponsors
become  famallar Wltb the types of hgbtmg  systems avaIlable
and request the dewed bghtmg  systems when submmmg
FAA Form 7460-l If the marking and/or llgbting  is not
sped&d  on the form, the FAA rqkmal  off&  spedalists
will contact the spoor  by telephone and ascertain  their
preference. The FAA recommends use of only those
markmg  and bgbtmg  systems wblcb  meet the tecbmcal
standards estabbshed  by the FAA Considerable  effort and
research have been expended m  determmmg  the  oummum
systems or quabty  of mater&  that will produce an
acceptable level of safety m marlung  and hgbtmg
obstmchons  to an navlgahon  Whde  adkhonal  bgbts  may
be desuable to ldentlfy  an obstruchon  to au navlgatlon  and
may, on occasion  be  recommended, the  FAA has specfied

the mmmum level 10  these  recommended standards m the
mterest  of economy, safety and related concerns  Therefore,
to prowde  an adequate level of safety, obsbuctlon  hghtmg
systems should be mstalled,  operated and  mamtamed  as
stated m these recommended standards 6=
cHAlTER13  )

23 LIGHT FAILURE NOTIFICATION

Consp~cmty  IS  achwed  only when all recommended  lights
are workmg  Parhal  eqmpment  outages decrease the margm
of safety Any outage should be corrected as soon as
possible  Fmlure  of a steady bummg  side  or mtemxhate
hgbt should be corrected as soon as possible.  but nohficahon
1s not lxqulml  Any hIlure  or maIhmctIon  that  IaBts  more
than tblrty  (30)  minutes and aReds  a top II&  or flastig
obstruction light regardless of its p&ion  should  be
reported munedmtely  to the nelvest  automated fllgbt sawce
stahon  (AFSS)  or flight  service  stahon  (FSS)  so  a Nohcc  to
Armen  (NOTAM)  can be issued  Toll-free numbers  are
hsted  10  most telephone books ‘flus  report should contam
the followmg  mformahon

a Persons or organuahons reportmg  hght  fadures  should
fmmsb  tbelr name, tale.  address, and telephone number

b The  type  of shuchue

c Locahon  of sh-utwe. mcludmg  lantude and lonfltude,
d known  (promment  struchues,  landmarks, etc)

d. Helgbt of structore  above ground level (AGL)/above
mean sea  level (AMSL),  If  known

e.Tbe date that normal operations  are expected to
xsume

24 NOTIFICATION OF RESTORATION

AS soon  as nOma  OperahOn  IS restOrCd,  nOhfy  the same

AFSS/FSS  that razewed  the notlficahon  of ff&rc When the
outage occws  on an FCC-regulated stmchue,  the FCC wll
be  nohfied  d nohce  of restomtlon  IS  not re~elved  w’~thm  30
days FCC advtis  that noncompliance wltb  noticahon
procedures  could subFt  its licensees  to penalha  or
monetary  forfelhues

25 FCC REQUIREMENT

FCC bcemees  are requved  to file an envlronmemal
assessment with  the Comrmssion  when =+=x3
autbomhon  for the use of the blgh mtensity  flashmg  White
bgbtmg system

Chap 2 3
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CHAPTER 3. MARKING

30 PURPOSE

Markmg  makes a struchue  more conspwm”s  to pilots
durmg  dayhght  hours lIus  may be accomphshed  by
colormg  the stmcmre  or by umg  smtable markers

31 PAINT COLORS

Alternate sechons  of avmtmn  orange and av~ahon  white
pamt  provide maxmmm  vwbUy  of an obstruction  by
wntrast  m colors (See paragraph 131 )

32 STANDARDS

To be  effectwe.  punt should meet specfic  color
requuements  when freshly apphed  to a structure However,
all outdoor pamts  detenomte  wth tune While It  IS not
practical  to gtve  a mamtenance  schedule for all cbmates.
surfaces should be repamted  when the color changes
noticeably or its effectiveness 1s reduced by scalmg,
oxdahon, cluppmg,  or layers of mduswnl  contammahon
Tolerance charts  are awlable  for determmmg  when
repamtmg  1s requmd The color should bc  sampled on the
upper half of the structure, smce  weathertog  1s greater there
Color tolerance charts may be  purchased from  a suppher
(See paragraph 133 )

a. Malencrlr  and A&k&on  QuaMy  punt a n d
mater&  should be selected to prowde  extra yeus  of
serwe  The  pamt  should be  compahble  wth the surfaces to
be pamted,  mcludmg  any prewous  watmgs.  and sutable  for
the envmnmeotal con&hom  Surface prepamhon  and pamt
appbcahon  should be m  accordance wth manufacturer’s
recommendahons

b. Surfaces Not Requmg  Pad Ladders, decks, and
walkways of steel towers and sun&u  structures need not ix
pamted  d a smooth  surface presents a potentA  hazard  to
mamtenmce  personnel Pamt  may alao  be ommed  from
precwon  or cnhczd  surfaces d It  would have an adverse
effect on the hammss~on  01  radlahon  chamctenshcs  of a
signal  However, the overall marlang  effect on the structure
should not be reduced

cSkeL&l  Stnrehues  Complete all mE&@pmMg
prior  t0 or InmEdiately upon wmplehon Of CotMmchon
Trm  apples  to c&nary support structures, radlo and
telenslon  towers, and sun&r skeletal srmctores  To be
effechve.  pant  should be appbed  to all mner  and outer
surfaces  of the framework

33 PATTERNS

Pamt  patterns of various  types are used to mark structures
The pattern to be used IS  determmed  by rbe  size  and shape
of the stNchue

Chap 3

a. Solzd  Parrem  Obstacles should be colored awahon
orange If  the structure has both horizontal  and vertnl
dunensnms  not exceedmg  10 5 feet (3 2m)

b.ChecLc&ani  Pattern  Ahematmg  rectangles of
avtion  orange and white  are normally -layed on
structures as follows

1. Nod  uses

(a) Water, gas. and gram storage tanks

(b)  Bmldmgs.  as reqmred

(c)Large shuchms exceedmg  105 feet (3 2m)
across havmg  a horizontal  dunenslon  that 1s equal to or
great.9  than the vemcal  dlmeil.s10n

ZSixe  of Rsctangles  S&s  of the checkerboard
rectangles should m+aswe  not less than 5 feet (15m) nor
more  than  20 feet (6m)  and should be as nearly square  ss
possible  However. If  It  1s Impmchcal  because of the sue or
shape of a stmcture,  the rectangle may have sides  less than
5 feet (15m) When posstble,  comer surfaces should be
colored orange

3.Exceptins  Shuctural  dmgns not conducwe  to
standard markmgs  may be marked as follows

(a) If It  1s not prachCal  to color the roof of a shucture
III checkerboard  pattern,  It  may be colored sobd  orange

(b)  If a spherical  shwhm  1s not smtable for an exact
checkerboard pattern, the shape of the rectangles may be
modtied  to fit the shape of the surface  ( See
APPENDIX 1 , FIG 2)

(c)Storage tanks not smtable for a checkerboard
pattern may be colored by akemahng  bands of avmhon
orange and whte or  a bout4  checkerboard pattern apphed
to the upper one-thud  of the structure

(d)  The skeletal framework of certam  water. gas, and
gram storage tanks may be excluded from  the checkertid
Pattern

c Ahmate  Bonds Ahmate  bands of avlahon orange
and white  are normally &played  on the followmg
ShllCtURS

1. Normal Uses

(a)Commumcahon  towers  and catenary  support
ShllCtllES

(b)  Poles

(e) Smokestacks

(d)  Skeletal framework of storage tanks acd  smnlar
structures

(e) Structures which  appear narrow from a side  YPW,
that are 10 5 feet (3 2m)  or more across, and the horizontal
dmemon  1s less than  the vemcal  dmtensmn

5
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(t’J  Wmd nubme  generator support structures
lncludmg  the nacelle or generator housmg

(9,  Comal  cable, conduts  and other  cables attached
to the face of a tower

2. Color Band  Charactemhcs  Bands for s~chues  of
any he+ should be

(a) Equal m wdth, provided  each band 1s not less
thm l’/z feet (0 5m) nor more dmn  100 feet (3lm) wde

@) Perpendndar  to the verhcal  axis wtb tbe bands
at the top and bottom ends colored orange

(c)  An odd number  of bands on the stmcbxe

(d)Approxlmately one-seventh the he@  If  the
shucture  IS  700 feet (2141~)  AGL or less For each add~tlonal
200 feet (61m)  or fmct~on thereof, add one.  (1) addmonal
orange  and one (1)  ad&honaJ  white  band

(e) Equal  and m proportion  to the s!mcture’s  he1gi-d
AGL (SeeTBLl)(SeeAPPENDIXl  ,FIGl)

Sbctnre  Height to Bandwidth Ratio

Example: If a
Structure is:

Greater Than 1 But Not More 1 Band Wldtb

105feet
(3 2m)

Than
700 feet

(214m)
l/7 of he@

1,lOOfeet
(336m)

T B L  I

3. Structures With a CoverorRoof  If the struchue  has
a cover  or roof, the hqbest orange  band  should be contmued
to cover  ihe eobre  top of the structure

4 Skeletal  Stmchwes  Abp  Brdldmgs  If a flagpole,
skeletal sbllcture,  or slrmlar  object  IS  erected on top of a
buddmg,  the combmed  he@  of tbe obJect  and buldmg  will
&termme  whether  mukmg 1s recommended, however,  only
the hetgbt  of the object  under study deterrmnes  the wdtb of
the color bands

5.  Part&l  Markmg  If marlung  1s recommended for
only a portloo  of a stmctme  because of tieldmg  by other
0bJect.s  OI terram,  the wdtb of the bands should be
determmed  by the overall her&t of the structure  A
nummum  of three bands should be duplayed on the upper
jmhon  of tbe stroctllre

6 Chap 3

6. WndTutfmeRotorBhdes  Each rotor blade should
be marked,  front and beck, w~tb  three bands of orange and
white  pant  begmmng  wth an orange band at each hp The
bands should be approximately  the same wldtb  as those  on
the tower Tbe rem-g (mner)  blade area may be any
color ( See APPENDIX 1 , FIG 10 )

d. Teardrop  Pattern  Spherical  water storage tanks wtb
a angle  crcular standpqe support may  be marked III  a
teardropsQedpattem.(S-xAPPENJXXl  ,FIG4)The
tank  should show  alternate stripes  of avtion  orange  and
white  The sblpea  should extend from the top center of the
tank to its sopportmg  standpqe lix wdtb of the stripes
should be  equal, and the wdtb of each stops  at the greatest
grth of the tank should not be less than  5 feet (1 5m)  nor
more  than 15 feet (4 6m)

e Commumty  Names If It 1s dewable  to pant  the name
of the commumty  on the side  of a tank, the  stripe  pattern may
be broken to serve dus  purpose  This  open area  should have
a maxunum  he@  of 3 feet (0 9m) ( See  APPENDIX 1 ,
FIG4)

34 MARKERS.

Markers are used to b@llght  sbuchres when It  1s
lmpmchcal  to make them conspicuous  by pamtmg  Markers
may also  be  used  m addlhon  to avlahon orange and white
pant  when addmonal  consp~cuty  1s necessary  for avmtlon
safety They should be dnplayed 111  conspuxous  pos~tloos on
01  adpcent to the sn-t~chlres  so as to retam  tie general
defimtlon  of tbe stmchue  lhey should be recogmzable  III
clear au from a distance  of at least 4,ooO  feet (1219~~) and
m all duechons  from which  urcmft  are bkely to approach
Markers should be dtstachvely  shqed,  le spherical,
cyllndncaI,  so  they are not mstaken for items  that  are used
to convey other  mformauon  They  should  be replaced when
faded or otberwse  deteriorated.

aSphend  Markers Sphenczd  markers are used to
ldenhfy  overhead wires  Markers may be  of another shape,
1 e , cybndncal.  prowded  the proJected  aea of such markers
wdl  not be less than  that  presented by a spherical  marker

1. SW?  and color

(a) ‘Ile  dmmeter  of the markers used on extenswe
catermy  wms acros.s  canyons, lakes, rivers.  etc , should be
not less than 36 mchcs  (9la-o)  Smaller 2&mch  (51x0)
spheres are pemutted  on less extensive  power llnea  or on
power  lms  below 50 feet (15m)  above tbe ground  and
wthm 1,500 feet (458m)  of an axport  runway  end Each
marker should be  a sobd  color such BS awahoo  orange.
white,  or yellow (See paragraph 131 for color standards  )

2 Inrtanahom

(a) Spacrng  Markers should be spaced equally
along the wre at mtervals  of approxmntely 200  feet (611x1)
or  frachon  thereof  Interwds  between markers should  be less
III cnncal  areas near runway  ends (1  e ,30 to 50 feet) They

0
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should be dIsplayed  on the highest  wne  or by another  means
at the same height as the highest  we where there ls mom
than one wue  at the highest  pomt,  the markers may be
lostalled  alternately along each wre If  the duuoce between
adjacent markers meets the spacmg  standard llus method
allows the weqht and wmd  loadmg  factors to be  dntnbuted

@) Pa&m  An altemaimg  color scheme prow&s
the most consp~cmty  agamst  all backgrounds Mark
overhead vnres  by altemabng  s&d colored markers of
avlatlon  orange, whltte, and yellow Normally, an orange
sphere IS  placed at each end of a lme  and the spacmg IS
adpsted (not to exceed 200 feet) to accommodate the rest of
the markers When  less than four markers are used, they
should all be awahon  orange

b. P&gMarkers  Flags are used to mark catam  sbuctures
or ObJeCtS  when It  IS  techmcally  lmprachcal  to use  spherical
markers or pamtmg  Some examples are temporary
conshruct~on  eqmpmenf  cranes.  demcks,  od and other
dnllmg rigs  Catenanes should use spencal  markers

1 Muumum Sue Each  side  of the flag marker should
be at least 2 feet (0 6m) m length

2. Color  Patferns  Flags should be colored as follows

(a) S&i  Avlatlon orange

(b)Ormge  a n d  whiu  Arrange  t w o  bl2.ngulu
sechons,  one avlatlon orange ami  the other whte to form a
rectangle

(c)  CheckerU  Flags 3 feet or larger should be a
checkerboard pattern of anahon  orange and wlutc  squares,
each 1 foot (0 3m) plus or mmus  10 percent

3. Shqpc  Flags should be  rectangular III shape and
have shffeners  to keep them from  droopmg  m calm  wmd

4. &play  Flag markers should be dIsplayed  around,
on top, or along the highest  edge of the obstmchon  when
flags are used to mark  extenwe  or closely grouped

obstruchons.  they should be  &played  appronmately 50
feet (15m)  apart The flag stakes should be of such strength
and he@  that they wdl  support the flags above all
smunbg  ground Stmctures.  and/or  ObJects  of nati
gIOWfh

35 UNUSUAL COMPLEXITIES

‘Ihe FAA may also recommend appropriate  markmg m an
am where obstrucnons  are so grouped as to present a
common obstrucbon  to au navlgatlon

36 OMISSION OR ALTERNATIVES TO MARKING

Exre  ate two altemhves  to markmg E~tber altemahve
requires  FAA revxw and concurrence

NO&
FROPONmTS  MUST  ENS”RE  THAT ALTERNATIVES TO hfARmNG
ARE  CoORDLV.UFB  WITH THE  FCC FOR STRUCIVRES  “NDW  ITS
JURlSOK7lON

a. High  Intensity Flash&  White Lighting  Systems.
l-he  lugh  mtemlty  hghtmg  systems are more effectwe  than
antion  orange and white  pamt  and therefore can be
recommended m&ad  of markmg Thw 1s pticularly  true
u n d e r  certam  amblent  hght  condrhons  mvolvmg  the
pmhon  of the son relahve  to the dnecuon of fhght.  When
high  mtens~ty hghtmg systems are operated dwmg  daytime
and twlllght,  other methods of markmg may be  ormtted
When operated 24 hours a day, other  methods  of markmg
and h&,Mg  may be omtkd  (See  paragraph 71. and
CHAPTER11 )

b Medwm  Intennty  Fkhq Whttc Oghhng  Systems
When medmm  mtenslty  hghtmg  systems are operated
durmg  daybme  and hwbght  on shuctures  500 feet (153m)
AGL or less, other methods of markmg may be ommed
When operated 24 hours a day on s&uctwes  500 feet (153m)
AGL or less, other  methods of marlung  and hghtmg  may be
ormtted  (See paragraph 61, and CHAFTER  10 )

Chap 3 7
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CHAPTER 4 LIGHTING

40 PURPOSE

‘Ihs chapter describes  the ~anws obs&uctmn  hghting
systems used  to ~dmhfy  stmchues  that  an  aeronauhcal  study
has determmed  WIU reqmre  added consp~cmty  The hghtmg
standards 10  thv cvcular  are the mllllmum  necessary for
avmtmn  safety

41 STANDARDS

The standards outlmed  III  dus  AC are based on the use of
hglmng  umts  that meet specltied  lIlkI1sltle3,  beam palterns.

color, and flash rates as specfied m AC 150/53493

These standards may be obtamed  from.

Deparbnent  of naospxtatloo

property  Use and Storage Se&on.  Subsequent
Dlstnbuhon  Office

M483  6

Admore East Busmess  Center
3341 Q 15th Avenue

Landover,  MD 20785

NOM-

42 SYSTEM CONFIGURATIONS

Obstmchon  bghtmg  may be  &played  on structures as
follows

a.Amahon R e d  Obsbwctzon  L i g h t s  Use  tlasbmg
beacons and/or  steady bummg  bghts  durmg  mghttune

b.Me&wn Inter&y  FlaFihurg  Wh& Obstruchon
L&s  Me&urn  mtemty  flashq  whte  ohshwhon  hghts
may be  used  dung  daytune  and hwhght  w~tb  automatically
selected reduced mtens1ty for mghtbme  operanon  when
ths  system IS  used on sim~.%~es  500 feet (153m)  AGL or less
m he& other methods of markmg  and  hghtmg  the
shuctme  may be cnmtted Awahon  orange and whte pamt
IS  always requred for daybme  markmg  on shucbxes
exceedmg  500 feet (153111)  AGL ‘llns system IS  not
normaUy  recommended on shuctures  less duo 200 feet
(61m) AGL

c High Intensrtg  Fiashurg  Whrfe  Obstructton  L&s
Use  hgh  mtemlty  flashmg whde  obsbuchon  bghts  durmg
dame  wth automattcally  selected reduced mtens~tles  for
hvlllght and mghmme  operahons  When  I&IS  system 1s used,
other  methods  of marlong  and hgbtmg  the stlllcture  may be
onmted.  This  system should not be recommended on
sm~chxes  5M)  feet (153m) AGL or less. unless an FAA
aeronauhcal  sludy  shows otherwse

Chap 4

d. Dual L&hng  Tlus  system consists  of red bgbts  for
mghthme  and lugh  or medmm  mtens~ty flashmg whw bghts
for dayhme  and twilight. When a dual hghtmg  system
mmrporatcs  medmm  flashmg mtemsy  hghts 00 shuctures
500 feet or less, or high  mtens~ty flashmg white  hgbts  on
stmctures  of any height, other  methods of markmg  the
structure may be mutted

~Obstwctwn  L&&s  During  ConsWactwn A s  t h e
he@  of the shucture  exceeds each level at which
permanent obstnxtmn lights  would be recommended, two
or mm  hghts of the type spzxfied m the determmat~on
should be  mstalled  at that  level Temporary Hugh  or medun
mtenmy  flashmg white  hghts. as recommended 111  the
determmahon,  should be operated 24 hours a day mm1  all
permanent 11ghts  are m oparatlon  In eliher  case, two  or more
hgbts  should be mstalled  on the uppermost part of tbe
stmchm any hme  It exceeds the height  of the temporary
comtmchon  eqmpment.  They may be tuned  off for periods
when they would mterfere  with cons~chon  personnel If
prachcal.  permanent obstmchoon  hghts should be mstalled
and operated at each level as constructmn  progresses The
hghts should be pOslhoned  to ensure that a pilot has an
unobstructed vmv of at least one l&t at each level

f. Temporary Con-n  Equrpment Z&hng  Smce
there IS  such a variance  m  consmxtmn  cranes, demcks.  od
and other drdlmg  rigs.  each case should be ConsIdered
mdwldually  L@ts  should be mstalled accordmg  to the
standards pen  UI CHAPl’BR 5 , CHAFTBR 6 ,
CHAFTER  7 , or CHAF’TER  8 as they would apply to
permanent structures (See CHAPTF,R 3  f o r  dayhme
mat3  )

43 CATENARY LIGHTING

Lighted markers should be used for mcreased  mght
conspicmty  of h&voltage  (69KV  or higher)  tmnsnussmn
lme  catmary  wes  These markers should be  used on
!n.mm~~~~n  lme  catenary  wires  near auports,  h&ports.
across men,  canyons. lakes, etc The lighted markers
should be manufacturer cetied as recogmzable  from a
m-urn  distance  of 4.ooO  feet (1219m)  under mgbtbme,
mmmmm  VFR  contihons or havmg  a mmunum  mteosity  of
at least 32 5 candela The 1lghMg  umt  should ermt  a steady
bummg  red hght.  They should be used on the highest
energued lme  If the markers are mstalled on a lme other
than the hlgbeat  catenary,  then spherical  markers spectied
m paragraph  34 should be used m addhon  to the hghted
markers (The maxmum dNauce  between the lme
energumg  the bgbted  markers and the highest  catenary
above  the lighted  marker should be more than 20 feet)
Markers should be  d~stmctwely  shaped, ia, spherical,
cylmdncal,  so they are not rmstaken  for items that are used
to  convey other mformatlon  lhey should be visible m all
duectmns  from wluch  au-craft are hkely to approach
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a. Sue and Color The dxtmeter  of the markers used  on
exten¶l”e  catenary  wres across canyons, lakes, rivers.  etc ,
should be not less tian  36 mches  (9lcm)  Smaller 2&m&
(5lcm)  marker8  arc penmtted  on less extenswe  power lmes
or on power  Imes  b&w  50 feet (1 Sm)  above tie gsound  sod
wdLm  1,500 feet (458m)  of rm  aqort  runway  end Each
marker should be  a sobd color such as avlahon orange,
white.  or yellow (See  paragraph 131 for color standards )

h In-ns

1 Spa&g  L&ted  markers should be spaced equally
along  the wre at mtervds of appronmately 200 feet (6lm)
01  fmchon  thereof Intervals between markers should be  less
m  cntlcal  arcas  near runway  ends (1  e , 30 to 50 feet)  If
hghted  markers are mstallui oo a lme other than the h@est
catermy,  then spherical  makers specn’ied  m paragraph 34
should be used m zddmon  to the bghtcd  markers The
maNm”m  dlstauce  between the he  energmng the hghted
markers and the bghest catenary  above the hghtcd  markers
should be  no more than 20 feet. The  bghtcd  markers may be
mstalIed  alternately  along each  wre d the &stance  between
adJacent  markers meets the spacmg  Standard ‘Ibn  method
allows the we@ht  and wmd lo&mg factors to be  tismbuted

2 I’attern  An akematmg  color scheme prowdes  the
most conspnmy agamst  all backgrounds Mark  overhead
wes  by altematmg  sold  colored markers of avlatton
orange. white,  and yellow Normally, an orange marker 1s
placed at each  end of a lmc  and the spacmg  1s adJusted  (not
to exceed 200 feet) to accommodate the rest of the markers
When less than four markers are used,  they should all be
av1ahon orange

44 RATED LAMP VOLTAGE

To ensure the proper lumen output, for fixtures  wtb
mmdeswnt  Imps.  the voltage prowled to the lamp
filament should not vary more  than plus or mmus  3 percent
of the rated  voltage of the lamp The  mput  voltage should be
measured at the lamp socket wth the lamp opcratmg  during
the hours  of normal operanon.  Lamps should be  replaced
after bemg  operated for not more  than 75 percent of then
rated Me  or nnmedmtely  upon fadme Flashtubes  m a bgbt
umt  should be  replaced nnmedmtcly  upon farlure,  when the
peak effectwe  mghthme  mtens~ty falls below 2,CKlO
effechve  candela  or when the fixture bcgms  sklppmg
flashes,  or at the manufacturer’s recommended mtervals
(See paragraph 23, for rqxtmg  reqmrements  m case of
failure  )

45 NONSTANDARD LIGHTS

Moored balloons, chmmeys,  church steeples. aid smular
obstncuons may be floodhghted  by fured  search bght
PIOJCCtOIS mstrdlcd  a t  three O r  more  eqmdlstant  pomts
around the base  of each obstruction  The searchhght

10

proJectors  should provide  an average dlummabon  of at least
15 footcandles  over the  top one-thud of the obstruction

46 PLACEMENT FACTORS

The he@  of the structure AGL determmes  the number of
l@t  levels The hght  levels may be adpted  shghtly,  but not
to exceed 10 feet, when necessary to accommodate guy
wuw and personnel who replace or repax hgbt  fmhues
Except for c&nay  support strucb.ues,  the follomng factors
should be considered  when determuung  the placement of
obstruction  hghts  on a stnxhue

a. Red Obsbueiion  kghhng SysUms  ‘Ibe  overall he@
of the shwture  mcludmg all appurtenances such as rods,
autetmm,  obstruchon  bgbts.  etc , determmes  the number of
hght  levels ( See APPENDIX 1 , PIG 11 )

b .  Me&  Inten.nty  F l a s h i n g  Whtie  Obshwchon
L&tmg  Systems The overall he&t  of the suucture
mcludmg all appurtenances such as rods. antennas,
obsauchon  hghts. etc.  detcrmmes  the number  of l&t
levels ( See APPENDIX 1 , PIG  12 )

c. High Inter&y  Flashing Whue  Obsstnrctwn  Lzgbhng
Systems The oved hex&t  of the mam  structure excludmg
all ap~mtcnances  such as rods, antennas, obstmchon  bghts,
etc, detennmes  the number  o f  hght  l eve l s  ( S e e
APPENDIX 1 , FIG 13 )

d. Dual Obstnuhon Lqhtmg  Systems ‘Ihe  overall
he@  of the structure  mcludmg all appurtenances such as
rods. antennas,  obstruction hghts, etc.  1s used to determme
the mmter  of bght  levels for a mcdmm  mtawty  white
obshuctmn  l&t/red  obst~cnon dual bgbtmg  system The
overall he&t  of the sbucturc  excludmg all appurtenances
IS  used to detenmne  the number of bght  levels for a Hugh
mtens~ty wlute  obstnxhon bghght/red  obshucnon  d u a l
hghtmg  system ( See APPENDIX 1 , FIG 7 )

e.A&cent  Struetuns  The elevanon  of the tops of
adpmt  buddmgs  111  COngeSted  aa. may be  used  BS the
cquwalent  of ground level to determme  the proper number
of bght  levels rcqulred

f. Shrelded~ghts.  If any hght  1s shelded  by an adJ’Xent

object honnmtal placement of the l&s  should be adJustal
or titlonal  hghts  should be mounted on that obJect  to
retam  or contribute  to the de6mtlon of the obstruction

47 MONITORING OBSTRUCTION LIGHTS

Although some obsttuchon  hghung  systems have redundant
features, they should be closely momtored  by wsual or
automatic  means It *s extremely important  to wsually
mspect  obstrucbon  bghtmg  m each operatmg  mtens~ty at
least once every 24 hours on systems wtbout automatic
momtormg  In the event a shucturc  w not readlly accewble
for wsual  observtion,  a properly mamtaocd  automats
momtor  should be  used TUB momtor  should be dexgned to
register  the malfunchon  of any hgbt  on the obstruction
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regardless of Its  posltlon  or color The momtor  (aural or
vsw~I)  should be  located 10  an area  generally occupxd  by
responsible  personnel In some cases, ths  may require  a
remote momtor  m an attended lccahon All obstructlou
h&s  should be v~suaUy  mspected  on a regular bass

48 ICE SHIELDS.
-a

Where ~cmg  IS  hkely to occur,  metal grate.3 or smular
pmtecttve  xe shelds  should be mstalled  dwctly  over each
hght  umt  to prevent fallmg  ice  01 accumuhhoas  from

_I
damagmg  the l&t umts

49.  DISTRACTION.

a. Where obshuchon  lights  may &tract  operators of

vesels  m the proxlrmty  of a nawgable  watenvay,  the
sponsor must coordmate  wtb the Commandant, US Coast
Guard, to avold mterference  wtth  manne  nawgatton

b. The address for marme  mformatlon  and cmrdunhon
1s

Chef, Short Range Ads  to Nawgahon

DWE.IO~  (GNSR)

US Coast Guard Headquatten

2100 2nd street SW

Waahlngton.  DC 20593-ocO1

Telephone  (202) 2674!%30

Chap 4 ll
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0
CHAPTER 5. RED OBSTRUCTION LIQHTING STANDARDS

50 PURPOSE

Red obstructloo  bghts  are wed to unease  conspnmy
durmg  mghttlme  Dayhme  and twthght  markmg  1s requued

51 STANDARDSII
.

0

The red obsrmctmn  hghtmg  system 1s composed of flashmg
ommdwecttonal  beacons (L-864) and/or  steady bummg
(L-810) bghts  when one or more levels 1s comprised  of
flaslung  beacon lqhtmg, the bghts  should flash
sm~ultaneouly  ( See APPENDIX  1 FIG 11)

reaclmtg  a verhcal  surface falls below a level of 60
footcandles  (645 8 lux)  but before reachmg  a level of 35
footcandles  (367 7 lux)  ‘Ihe control devxe should turn  the-
11ghts  off when the northern  sky lllummsnce  nw to a level
of not more than  60 footcandles  (645 8 lux)  The ltghts  may
also  reman on contumous1y  ‘l%e  sensmg  dence should, If
prachcal,  face the northern  sky III the  Nor&em  Hermsphere
(See AC 15W534M3 )

0

a Smgk  Obstruchon  LaghL  A smgle (L-810) bght  may
be used  when more than one obshuctmn  bght  IS  reqmred
Esther verhcally  or honznntally or where mamtensnce  can
be  accomphshed  wtbm a reasonable tune

1 Top  Level.  A smgle  hght  may be used to tden!zt@  low
stmctues such as aqwt  ILS buldmgs  and long horizontal
stmctures  such as penmeter  fences and buldmg  roof
outlmes

2. Inh?mledlate  LeveL  Smgle  lights  may be used on
skeletal and sohd  structures when more than one level of
hghts  1s installed  and there  are two or more smgle lights  per
level

b. Double Obshwhon  LrgN.  A double (L-810) hght
should be mstalled  when used as a top I&,  at each ecd  of
a row of smgle obsmxtmn hghts,  and m  areas or lwahons
where the falure of a smgle umt  could cause  an obstmchon
to  be  totally unhghted

1. Top LeveL  Struclures  150 feet (46m) AGL or less
should have one or  more double l&s  installed at the h&St
pant  and operatmg  smmltaneously

2.Intennediate  LeveL  Double hghts  should be
mstalled  at mtemwhate levels when a malfuncuon  of a
smgle hght  could create an unsafe cond~hon  and m remote
areas  where mamtenance  cannot be performed wtbm a
reasonable time  Both umts  may operate smmltaneously,  or
a transfer  relay may be used  to swtch  to a spare umt  should
the achX system fall

3 Lowest LeveL  l%e  lowest level of bght  umts  may be
mstalled  at a h&r  elevation  than  normal on a structure If
the surroundmg  terram,  trees,  or adJX‘?Ut  buddmg(s)  would
obscure the hghts  ( See APPENDIX 1 ) In certam
m.stmces,  as determmed  by an FAA aeronautical  study, the
lowest level of bghts  may be ebmmated

62 CONTROL DEVICE

Red obstmctlon  bghts should be operated by a %&factory
control dew%  (e g , photo cell, tuner, etc ) adjusted  so the
hghts  wlJ be turned  on when the northern  sky ~llummance
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53 POLES, TOWERS, AND SIMILAR SKELETAL
STRUCTURES

The followmg  standards apply to radm  and televmm
towers, suppmtmg  smchules  for overhead hansrmssmn
lmes.  and sun&n  sncmres

a. Top Mounted Obstruction Lqhl.

l.Stnutwes 150 Peer  (46m)  AGL or Less Two OT
more steady bummg  (L-810) hghts  should be  lostalled  m a
manner  to ensure  an unobstructed wew  of one or more hghts
by a pdot

2. Shwtures  Exceedu~~  I50 Feet  (4&n)  AGL  At least
one red flashmg (L-864) beacon should be mstalled  m a
manner to ensure  an unobstructed wew  of one or  more lights
by a pdot

3 Appurtenances 40 Feet (12m) or Less If a rod,
antenna, 01 other appurtenance 40 feet (12m)  01 less m
he&t  1s mcapable  of supporting  a red flashmg beacon, then
It  may be placed at the base of the appurtenance If the
mountmg  low&on  does  not allow unobstructed wewmg  of
the beacon  by a pilot.  then addmonal  beacons  should be
added

4. Appurtenances Excecdmg 40 Feet (12m) If a rod,
antenna,  or other appurtenance  exceedmg  40 feet (121~)  III
height  IS  mapable  of supportmg  a red flashmg bzcon,  a
supportmg  mast wltb  one or more beacons should be
mstalled  adJacent t o  t h e  appwtenaoce Adjacent
mstaUaUom  should not exceed the her&t of the
appmtenanc=z  and be  wtthm  40 feet (12m)  of the hp to allow
the pdot  an unobstructed ww  of at least one beacon

b Mounhng Intermedzate  Levels The number  of hght
levels 1s determmed  by the he@  of the stmctme,  mcludmg
all appurtenances, and 1s detaded  m APPENDIX 1 The
number of lights  on each level IS  determmed  by the shape
and he@  of t&e structure These bghts  should be mounted
SC  as to ensue an unobstructed wew  of at least one hght  by
a pilot

1 Sieady  Bunwag Ugti  (L.-MO)

(a)  Shwtwes  350 Feet (107m)  AGL or Lass  Two
OI more  steady bummg  (L-810) hghts  should be lostalled  on
diagonally or dumemcally  o~slte  pOSlhOrIS
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(b)  Struclures Exceeding 350 Feet (107m)  AGL.
ImtaU  steady  b-g (J-8 IO)  bghts  on each outwle corner
of each level

2 Flashing Beocow  (Lr864)

(a) Struchues  350 Feet (107m)  AGL or Lass  These
structures do not requre flasbmg (L-864) beacons at
mted1atc  levels

@)  Sbucture  Erceedmg  350 Peel (107m)  AGL  At
mtenmd~atc  levels, two  beacons (L-fi64)  should be
mounted outsldc  at dmgonally  opposite  pos~hoos  of
mterme.dtatc  levels

54 CHIMNEYS, FLARE STACKS, AND SIMILAR
SOLID STRUCTURES.

a Number of L&h! Umts
1. The number  of lmlts I-ended depends on the

dmmeter  of tbe shucture  at tbe top The number of bghts
recommended below are the mmunum

(a) 20 Feel (6m) or Lass  ‘kce  bght  umts  per 1evcL

(b)  Exccedzng20  Feet  (6m)  EuINotMo~  Than  1W
Feet (31m)  Four hgbt  umts  per level

(c)  Excce&ng 100  Feet (3lm)  But Not More  Than
200 Feet (61m) SIX hght  umts  per level

(d) Exceedusg ZOO  Feet (61m) Eight bght  u~uts  per
level

b Top Mounfed Obstructson  Laghts

1. Sbucfures  150 Feet (46m) AGL or Las  L-810
l@s  should be mstalled honzont.aUy  at regular  intervals  at
01  ma the top

2. .Wuchm?s  Exceedurg 150  Feel (46m)  AGL. At least
thrtx  L-864 bx~~~m  should be mstakd

3.Chunncgs,  Coolang  Towws, and Flare  Stocks
Lights  may be &played  as low as 20 feet (am)  below the  top
to avold  the obsaumg effect of depcats and heat generally
emmed  by tbls  type of struchxe  It IS  unpxtant  that these
h&s  bc  rcaddy  accewble f o r  cl-g a n d  lamp
replacement ( See APPENDIX 1 )

c Mounkng Intern&  Leveli  ‘Ibe  number  of bght
levels 1s determmed  by the he@  of the  stn~cture  mludmg
all appurtenances  For coolmg  towers KKI feet or less,
mterm~e  hgbt  levels are not necessary

d .  S-res  Exceedmg 6iM  F e e t  (183m)  AGL.
Structures excedmg  600 feet (1831~)  AGL should have a
second level of bgbt  umts  mstakd  approxuoately  at the
rmdpomt  of the structure and 10  a vertzal lme  wtb the top
level of l&-as
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1. Steady  Bummg (L-810) tights  The recommended
number  of bgbt  levels may be  obtaccd  from APPEiNDIX  1
At least three bghts  sbwld  be mstakd  on each level

2.  Floshmg  (L-864) Beacons l-k recommended
number  of beacon  levels may be obtmed  from
APPENDJX  1 At least three bghts  should be mstakd  oo
each level

(a) Sbwlwes  350  Feet (107m)  AGL or Less These
shxcturcs  do not need mtermedmte  levels of flasbmg
Lwacom

(la)  Shrctum  Exeedtng  350 Feet (107m)  AGL At
least  tbrce  tlmhmg  (L-864) beacons should be mstalled on
each level m a manner  to allow an unobstructed  ylcw  of at
least one beacon

66. WlND TURBINE STRUCTURES

Time  structures should be  bghted  by mountmg  one flashmung
red  beacon  011 the hqhcst practical  pomt The  recommended
tumbcr of mtermedmte  bght levels may be obtamed  from
APPENDIX  1 At least three  steady b-g red bghts
should be  mstalled An FAA aeronauhczd  study may
recommend fewer bghts at lccahons  where several
shtlcw  are closely grouped

56 GROUP OF OBSTRUCTIONS.

When tivdud 0bJect.s  wltbm  a group  of obstructmns  are
not tbe same helgbt and are spaced a maumum of 150 feet
(46~1)  apart, the promment  obFts  wtbm the group should
bc  hghted  ID accordance wth tbe standards for mdd~v~dwd
obstmchm  of a correspondmg  he@  In addmon.  at least
one fiashmg  t-exon should be mstakd  at tbe top of a
pronunent  center obstruchon  or  on a speaal tower located
near  the cmter of the group

57 ALTERNATE METHOD OF DISPLAYING
OBSTRUCTION UGHTS

When recommended ID an FAA aeronautxzd  study, bghts
may be placed on poles  equal to the height  of the obsbxchon
and mstalled on or adjacent  to the structure mtead  of
mtalhn.g  hghu on the obstructloo

58. PROMINENT BUILDINGS AND SIMILAR
EXTENSIVE OBSTRUCTIONS

When obJects  w&m a group of obshwhons are
approxunately  tbe same overalI  heqht  above tbe surface and
are located a maxnnum  of 150 feet (4.61~)  apart, the group
of obshucbons  may be cons&red an extenswe  obstructton
Install bgbt  umts  on tbe same honzontzd  plane at tbe h@est
p&on or edge of promment  obsbuchom  Ja@t  umts
should be  placed to ensure that  the hght  1s vlslble to a pdot
approachrig  from any dncchon  Steady bumng  bghts
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should be &splayed to u-&ate  the extent of the obstsuchon
a.$  follows

a. Sbucltwes 150 Feet (46m)  or Less m Any Hon.zontal
Due&on  If tie  shvcblre/extens~ve  obsbuchon  IS 150 feet
(46m)  or less horizontally,  at least one steady bummg  l@t
(L-810) should be  dlsplayed  on the iugbest  pomt  at each end
of the major ans of the obs!ruchon  If tbu IS  lmprachcal
because  of the overall shape, &splay  a double obshuctlon
l&t m the center of the hqhest  pomt

b Shuctures  Exceedang  150 Feet (46tn)  m at Least One
llonzontd  Dwectmn  If the shuctur&xtemwe obstmchon
exceeds 150 feet (46m)  honzontalIy.  &play  at least one
steady bummg  hgbt  for each 150 feet (46m).  or frachon
thereof,  of the overall length  of the maJor  axis  At least one
of these  bghts  should  be  &splayed  on the highest  pout at
each end of the obstruchon  Ad&hod hghts  should be
&splayed  at approumately equal mtervals  not to exceed 150
feet (46m)  on the  kugbest  pomts  along the edge between the
endbghts  Ifanobsbuchonislocatednearal~~gareaaod
hvo or  more  edges are the sane height,  the edge nearest the
laming  area  should be  hghted

c Structures Exceedmg 150  Feet (46m) AGL. Steady
bmmg red obslmchon  &i-Us  should  be mstalled  on the
highest  pomt  at each end At mtermtiate  levels. steady
bummg  red 1qbt.s  should be displayed  for each 150 feet
(46m)  or frachon  thereof T%e  verttcal  poslhon  of these
bghts  should be  equldlstant  between the top hgbts  and the
ground  level as the shape and type  of obstmctlon  wdl  pernut
One such bght  should be duplayed at each outwle comer on
each level wtb therelniumlg hghts evenly spaced between
the mm*  hghts

d Excepaons  Flashing  red beacons  (L-864) may be  used
stead  of steady bummg  obstruction  hghts If  early or
speml  warmg  IS  necessary These beacons should be
dlsplayed  on the lughest  pomts  of an extenawe  obstmchon
at mtervals  not exceedmg  3.000 feet (915m)  At least three
beacons should lx dLFplayed  on one side  of the extenswe
obsmxtlon to mdlcate  a line of hghts

e Ice Shulds Where bang  IS W&y  to occur,  metal grates
or sdar  protechve  ice  sblelds  should be mstalled  duectly
over  each bght utut  to prevent falhng  ice  or accumulahona
from damagmg  tie l&t umts  ?he bght  should be mounted
III a manner to ensure an unobstructed new  of at least one
bght  by a pdot  approachmg  from any duechoa
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CHAPTER 6 MEDIUM INTENSITY FLASHING W!ilTE LIGHTING SYSTEM STANDARDS

60 PURPOSE

Mdmm  mtemty  flashmg  white  (L-865) obstzuctmn  l&s
may provide  conspnnty  both  day and mght

IS  reqmd  for daytrae When operated 24 hours a day, other
methods of marlung  and hghtmg  are not required

61 STANDARDS

l-he  medlllm  lntenslty  flasllmg  white  11ght  s y s t e m  1s
normally composed of flashmg  ommdlrecuonal  hghts l-b
system 1s not normally recommended on s~~~chues  less than
200  feet AGL

62 RADIO AND TELEVISION TOWERS AND
SIMILAR SKELETAL STRUCTURES

a.  Moumbg  Lights The number of levels recommended
depends on the height of the st~cture,  mcludmg  antennas
and smxlar  appurtenances ( See APPENDIX 1 )

1 Top Levels One or more  hghts  should be  mstalled  at
the lnghest  pomt  to provide  360 degree  coverage ensurmg  an
unobstmcted  view

2 Appwtenames  40 feet (Urn)  or less If a rod,
antenna,  or other appurtenance 40 feet (12m)  01 less m
height  w mcapable  of supportlog  the medmm  mtensny
flashing  wlute  hght,  then It  may be placed at the base of the
appurtenance If the mountmg  locatmn  does not allow
unobstructed vlewmg  of the m&mm  mtens~ty flashmg
wlute  l&it  by a pdot,  then ad&uonal  llgbts  should be  added.

3. App~rte~~~es  Exceeding 40 feet (12m) If a rod,
antenna, or  other appurtenance exceed.9 40 feet (I2m)  above
the tip of the mam  structure, a medum  mtensay  flashmg
white  hght  should be  placed withm  40 feet (12m) from the
top of the appurtenance If the appurtenance (such as a whip
antenna) IS mcapable  of supportmg  the bght,  one or more
hghts should be mounted on a pole adJaCe,,t  to the
appurtenance  AdJacent  mstallatmns  should not exceed the
height of the appurtenance and be wlthm  40 feet (12m) of the
tip to allow the pilot an unobstructed view  of at least one
11ght

b Intennehale  Levels  At mtermedate levels, two
beacons (L-865) should be  mounted outslde  at diagonally OI
dmmetncally  opposite  pos~tmns  of mtermedmte  levels The
lowest light level should not be less than 200 feet (61~1)
AGL

c Lowest Levek The lowest level of hght  umts  may be
mstalled at a higher elevatxx~  than normal on a stlllchxe If
rhe sumxmdmg  terram.  trees, or  adjacent  bmldmg(s)  would
obscure the hghts ( See APPENDIX 1 ) In certam
mstmces,  as determmed  by an FAA aeronauhcal  study, the
lowest level of hghts may be  elunmated

d Shuctwes 500  Feet (153m)  ACL or Less When white
hghts  are used during  mghttune  and twlllght  only. markmg

chap 6

aSlruchms  Exceedmg 500 Feet (153m)  AGL The
lights  should be used durmg  mgbtbme  and hnhgbt  and may
be wed  24 hours a day Markmg  IS  always rqued  for
dayhme  (See CHAFTER2  andCHAI’lZR3  )

f.  Ice Shdds  Where lcmg  IS  bkely to occm,  metal grates
or smular  protective  ice  shields  should be mstalled  dxectly
over each hght umt  to prevent fallmg  Ice  or accumulabons
from damagmg  the llgbt umts  ‘The  hght  should be mounted
III a manner  to ensure an unobstructed new  of at least one
bght  by a p&x  approachmg  from any duectmn

63 CONTROL DEVICE

The hght  mtenslty  1s controlled by a device  that changes the
mtenslty  when the amblent  hght  changes The system should
automancally  change mtensity  steps when the northern sky
dhmunahon  m the Northern Hemuphere  on a vertical
surface IS  8,s  follows

a. Wght-to-Ntght  llus  should  not occur  before the
dlummahon  drops below five footcandles  (53 8 lux)  but
should occur  before It  drops below hvo footcandles  (215
IW

h.Mgbt+Duy The mtemty  changes bsted  m (a)
above should be reversed when changmg  horn  the mght  to
day mode

64 CHIMNEYS, FLARE STACKS, AND SIMILAR
SOLID STRUCTURES

a. Number of Lrght Unzb The number of umts
recommended depends on the  dumeter of the structure at the
top Normally, the top level IS  on the highest  pant  of a
structure However, the top level of chmmey  bghts  may be
mstalled a.9  low as 20 feet (6m) below the top to mmumze
deposit  buldap  due to ermssm~~  The number of hghts
recommended m  the followmg  table are the mmxaum
When the shucbm dmmeter  1s

1.20 Feet (6~) or Less Three  light umts  per level

2. Exceeduzg  20 Feet (6m) But Not More Than 100
Feet (31m)  Four lx&t  umts  per level

3. Exceedmg 100  Feet (31m)  But Not More Than 200
Feet (61m) SIX light umts  per level

4 Exceeding 200 Feet (6lm)  Ezght light unW per
level

85 GROUP OF OBSTRUCTIONS

When mdmdual  obwts withm  a g~‘oup  of obshuctmns  are
not the same  he@  and are spaced a mawmum  of 1.50 feet
(46m)  apart, the promment  obpcts  w~thm  the group should
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be hghted  m accordance wtb the stimdiuds  for mdvfldual
obstructions of a correspondmg  height  In add~tmn,  at least
one medum mtenslty  flashmg  white  hght  should be
mstalled  at the top of a promment  center obstluctmn  or on
a speaal tower located near the center of the  grcql

66 SPECIAL CASES

Where bghtlng  system.s  are installed  on structures located
near h&vays,  waterways. aqat  approach areas, etc,
cauhon  should be exercxed  to ensue that tie  hghts  do not
dmtract  or othenv~se  cause  a hazard to  motorists,  vessel
operators, or pIlot  on an approach to an aupxt  In these
cases, shleldlng  may be necessary Tms  sheldmg should not
derogate the mtended  purpose of the hghMg system (Also
see paragraph 47 )

67 PROMINENT BUILDINGS AND SIMILAR
EXTENSIVE OBSTRUCTIONS

When ObJects  wtbm a group of obs@uctmns  are
approxunately  the  same overall he@  above the surface and
are located a III-W  of 150 feet (46m)  apart, the group
of obstructvans  may be  considered  an extenswe  obstruchon
Install hght  umt.s  on the same honzomal  plane at the highest
patmn  01  edge of promment  cbstmchons  Light umts
should be placed to ensure  that the hght  IS  vlslble to a pdot
approachmg  from any due&on  Lights  should be displayed
to mdmte  the extent of the &st~ct~on  as follows

& Shxctarer  150 Feet (46m) or Las  zn Any Horuontnl
Directmn  If the  structurelextens~ve  obsrmctlon  1s  150 feet
(461~)  or less honwntally. at least one kgbt  should be
dsplayed on the h&eat  pant  at each end of the mqor axis
of the obstruchon  If dus  1s lmprachcal  because of the
overall shape. &splay a double obshuchon  light III  the center
of the highest  pomt

b Stnrehues Erceedmg  I50 Feet (46m) m at Least One
HonzantcJ Dhchon  If the struchuekxteas~ve  obsbuchon
exceeds 150 feet (461~)  horizontally,  display  at least one
hght  for each 150 feet (46m) or fractmn  thereof, of the
overall  length of the mayor aus At least one of these  l&s
should be dlsplayed  on the hqhest pant  at each end of the
obstruction Ad&honal  hghts  should lx &played  at
appronmately equal intervals  not to exceed 150 feet (461~)
on the highest  pants  along the edge between the end hghts
lf an obstruchon  1s located near a landmg  area  and two or
mm  edges are the same he@,  the  edge nearest the landmg
area  should be lighted

c Sbwctures Exceedmg 150 Feet (46m)  AGL Lights
should  be mstalled  on the h@est  pomt  at each end At
tnterm&mte  levels, lights  should be  duplayed for each 150
feet (4611). or fnctmn thereof The verhcal  poslhon  of these
hghts  should be  qudntant  between the top 11ght.s and the
ground level as the shape and type  of obstruction  ~111 penmt
One such hght  should be &splayed  at each outside  corner  on
each level wtb the remammg  hghts  evenly spaced between
the comer hghts

0
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0
CHAPTER 7 HIGH INTENSITY FLASHING WHITE LIGHTING SYSTEMS STANDARDS

70 PURPOSE 74 INSTALLATION GUIDANCE

L@tmg  wth I”gh  mtewty  (L-g56)  flaahmg  wt”te
obstructlo”  hghts prowdes  the blghest  degree of ccmspnuty
both  day and mght

Whhenhlgh  mtenstty  wlxte  hghts  are  operated 24 hours a day,
other methods of markmg  and hghtmg  may be mmtted  m
systems should not be recommended on structures 500 feet
(153m)  AGL or less  unless a” FAA aeronauncal  study shows
othenu1se

72 CONTROL DEVICE

‘Ibe  hght  mtemty  IS  contiolled by a dewce  that changes the
mtem~ty  when the amblent  hght  changes  The  system should
automatnIIy  change mtewty  steps when the northern  sky
dlummahon  m the Northern  Hemisphere  on a vertxal
surface 1s as fo11ows

a.DnyteTml@t  Ths  should not occur  before the
dlummatam  drops to 60 footcandles  (645 8 lux),  but should
occur  before It drops below 35 footcandles  (376 7 lux)  The
dlummnce senmg  devrce  should. If practml.  face the
northern sky m the Northern Hermsphere

b Ttight-t+NzghL  m should not occur  before the
dhumnatmn  drops below five f&candles  (53 8 lux),  but
should occur  before It  drops below hvo footcandles  (21 5
w

e Ntgkt-to-Day The mtenwy  changes bated m  (a) and
(b)  above  should be reversed when changmg  from the mght
to day mode

73 UNITS PER LEVEL

One  or more  hght  umts  1s needed to  ohtam  the desired
honnmtal c o v e r a g e  ?be n u m b e r  o f  h g h t  umts
recommended per level (except for the supportmg  structures
of catenary  wues  and bmldmgs)  depends upon the average
outside dnmeter of the spznfic s!ncmre,  and the horizontal
beam wdth of the hght  fmture  The bght  umts  should be
mstakd  m a manner  to ensure  a” unobstructed new  of the
system by a pilot approachmg  from any dxectmn  The
“umber of hghts recommended are the mmraum ( See
APPENLXX  1 ) When the sbllchne dmmeter  IS

a. 20 Feet (6m)  or Less Three  light  uut.s  per level

b. Exceedmg20 Fed  (6m) But  Not More Than 100  Feet
(31m) Four bght  umts  per level

c Exceedurg  100 Feet (31m)  SIX hght  uuts  per level

Manufacturmg  speclficatmns  prowde  for the effective  peak
mtenslty  of the hght  beam  to  be  adptable from zero to 8
degrees above the horizon  Normal mstallatmn  should place
the top hght  at zero degrees to the honznntal  and all other
hght  umts  Installed  m accordance wth TEZL  2

Ltght  “nu mvatin  Abow the  Hortzolde.l

Height  &Light  Unit Degrees  of Elevation
Above Terrain Above the Horizontal

&  Kv-ffcal  Ammg  Where temm, nearby  resxlentral
areas, or other smmhom  dictate, the bght  beam may be
further  elevated above the horizontal  The mam  beam of
hght  at the lowest level should not s!nke  the gmund  closer
than 3 stab& ml&  (5km)  from the structure If addmonal
adJWments  are necessary. the hghts may be mdwldually
adJusted  upward, m 1 degree mcrementa,  startmg  at the
bottom Exceswe elevatmn  may reduce its consplcmty  by
ritlsmg  the beam above a colbamn  course flight path

b SpecrolCascs Where hghbng  systems are mtakd  on
structures located “ear h@ways, waterways, arport
approach areas,  etc , cauhcm  should be  exercwd to e”,wre
that the 11ght.s  do not dMract  or otherawe  cause a hazard to
motorists,  vessel operators, or pdots  on an approach to an
aup?  In these cases, shleldmg  or an adptment  to the
vertcal or horizontal  hght  aunmg  may be necessary Tbls
adJ”sbIXnt  should not derogate the mtended  purpose of the
bghtmg  system Such adjustments  may requre renew
action  as dew&d  m  CHAPTER 1 ,paragraph5 (Alsosee
CHAPTER  4 , paragraph 49 )

c.  Rckuahan  or Omuswn  of Light  Umts  L@t  umts
should not he mstalled  m such a manner that the light
patternioutput  1s dxrupted  by the shwture

1 lmvestL4veL The lowest level of hght  umts  may be
mstdlcd  at a hxgher  elevabon  thao normal on a stmctllre  If
the surroundmg  terra”& bees. or adjacent buddmg(s)  would
obscure tie hghts  ( See APPENDIX  1 ) In certam
mstances.  as determmed  by an FAA aeronautical study, the
lowest level of hghts may be ehmmated

2. Two A&zcent  Stnuhwes  Where two stwhues  are
sitmad  wthm  500  feet (153m)  of each other and the hght
umts  are msta11ed at the same levels, the sides of the
structures facmg  each other need not be  hghted  However,
aU hghts on both  struclurea  must flash  simultaneously.
except for adjacent catenaq support stmchxes  AdJust
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vertical placement of the bgbts to ather  or  both  smxtures’
mtermedmte  levels to place the bgbts on the same  hortzontal
plane Where one shucture  1s imgher  than the other.  complete
level(s) of bghts  should be  mstalled on that part of the hlgber
strucbxe  wluch extends above the top of the lower struchlre
If the structures are of such he@ts  that  the  levels of bghts
cannot be placed m ldentlcal  horizontal  planes. then the bgbt
umts  should be  placed such that  the  center of the horizontal
beam patterns do not face toward the  adlacent  srmchue  For
example, structures smmted  north and south  of each other
should have the l&t umts  on bath struchres  mstalled on a
northwesVsoutheast  and northeastJsouthwe.9  onentatlon
( See APPENDIX 1 )

3 Three or  More A&cent Structures The treatment
of a cluster of shwtures as an mdwldual  or a complex of
smchxes  will be determmed  by the FAA as the result of an
aeronautxal  study, takmg  mto consuleratmn  the locatmn,
he&s,  and spacmg  wttb other  shuctures

75 ANTENNA OR SIMILAR APPURTENANCE
LIGHT

When a strucmre  hghted  by a htgh  mteoslty  flashmg  bgbt
system 1s topped wltb  80 antenna  or Slmllar  appurtenance
exceedmg  40 feet (12m)  m height,  a medium  mtensity
flaslmg wlute  bght  (L465)  should be placed within 40 feet
(121~)  from tbe tip of the appurtenance Tb~s  hght  should
operate 24 hours a day and flash smmltaneously  wltb  the rest
of the bgbbng  system

78 CHIMNEYS, FLARE STACKS, AND SIMILAR
SOLID STRUCTURES

The number of hght  levels depends on the height of the
struchue  excludmg  appurtenances Tiuee  01  more bgbts
should be mstalled cm each level m such a manner to  ensmz
an unobstructed new  by tbe pdot Nwmally,  the  top level 1s
on the hlgbest  pant  of a sbllcture However, the top level of
chmmey  bgbts may be mtakd  as  low as 20 feet (6m) below
the top to muumue deposit bud&up due to em~ons

77. RADIO AND TELEVISION TOWERS AND
SIMILAR SKELETAL STRUCTURES.

a. Mounhng Ltghts  The number of levels recommended
depends on the he&t  of the structure. excludmg  antennas
and simdar  appurtenances At least three bgbts  should be
mstalled on each level and mounted  to ensure  that the
effectwe  mtemty of the full horizontal  beam coverage 1s not
unpaued by the stmchral  members

b. Top LweZ.  One level of hghts  should be  tmtalled  at the
hlghe.st  pant of tbe s~~cture  If tbe iugbest  pomt  IS  a rod or
antenna  mcapable  of supportmg  a bghtmg  system then the
top level of ltgbts should  be  mstalled at the bghest portton
of the mam  skeletal structure When  guy wues  come
together at the top, 1t  may be necessary to mstall  tbls  level

20

of bgbts as low as 10 feet (3m) below the top If the rod or
antenna excexls 40 feet (12m)  above the mam  struchlre.  a
m&urn  mtensltv  flasbme  whRe  b&t  lL8651  should be 0, - - ~ I ~~~~~

mounted on the bqbest pamt  If the appurtenance (such as
a whip  antenna) IS  mcapable  of supportmg  a medmm
mtensity  bgbt,  one or more  bgbts  should be mstalled on a
pole adjacent to the appurtenance Adjacent mstallahon
should not exceed the h&t of tbe appurtenance and be
wthm 40 feet (12m)  of the up  to allow an unobstructed vxw
of at least one bgbt  (See paragraph 75 )

r

f
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c.  Ice Shlds  Where lcmg  IS  bkely to occur, metal grates
or slrmlar  protectwe  Ice  sluelds  should be mstalled dwctly
OWI each bgbt mut  to prevent fallmg  tee or accmnulatmns
from damagmg  the 11gbt  umts

78 HYPERBOLIC  COOLING TOWERS

Llgbt  umts  should be mstalled  m a manner  to mml-e  all
unobs@ucted  vwv  of at least two bghts  by a p&.x
approachmg  from any duectmn.  ( See APPENDIX 1 )

aNumber  of Lzghl Umts The number of UNLS
recommended depends on the diameter of the s~chue  at the
top The number of hgbts  recommended m the followmg
table are the muumum  When  the structue dmmeter  1s

1 20 Feet (6m) or Less Three light umts  per level

2. Exceehg  20 Feet (am)  But Not More  Than  100
Feet (3lm)  Four bght  umts  per level

3. Exceedmg 100  Feet (31m)  But Not More Than 200
Feet (61m)  SIX bght  umts  per level

4 Exceedmg 200 Feet (61m) E&t  bght  umts  per
level

b.Stmctures  Exceedmg  600  F e e t  (183m)  A G L
Sbuctures  exceedmg  600 feet (183m)  AGL should have a
second level of light muts mstalled approximately  at the
mdpomt of the  structure and m a verhcal  lme wtth  the top
level of bghts

79. PROMINENT BUILDINGS AND SIMILAR
EXTENSIVE OBSTRUCTIONS

When ob]ects  w&r,  a group of obstn~ct~ons  are
approximately  the same  overall he@  above the surface  and
are  located  not more than 150 feet  (46m) apart, the g,roup  of
obsbuchons  may be considered  an extenwe obstructma
IMall  bght  “mta on tbe same horizontal  plane at the h@est
portm  or edge of promment  obstruchons  Lqht  muts
should be placed to  ensure that  the ltght  1s vtstble  to a pllot
approachmg  from  any duectmn  These hghts  may reqmre
shleldmg.  such as louvers. to ensure lnlnlmllm adverse
Impact  on local commumhes  Extieme cauhon  m the use of
high  mtensity  flasbmg  Mute  bghts  should be exercised

a. If the Obstruction LF  2W  feet (61m)  or Less  m EUher
ifomonlnl  Dutemmn,  mall three or more  l&t umts  at
the highest pxhon  of the strxbxe  m  a manner  to ensure that

Chap 7
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at least one hght  IS  wslble to a pdot  approachlog  from any
duectlon  Umts  may be  mounted on a smgk  pedestal at or
near the center of the obsbuchon.  If hght  umts  an  placed
ma-e  than 10 feet (3m)  from the center  pant  of the stTucture,
use  a tnlnmunl of four  uts

b.lf the Ohs-n Exceeds 200  Feet (Urn)  in One
Honzoti  Dhensian,  but 1s 200  feet (61~1)  or less m the
other, two bght  umts  should be placed on each of the shorter
sides  These bght  umts  may either be  mstalled  adJKZ,X to

each other  at the rmdpomt  of the edge of the obsbuchon  or

at (war) each corner  wtb tbe bght  umt  amed  to provide  180
degrees  of coverage at each edge One or more hght  umts
should be mstalkd along the overall  length of the DlaJOr &US

These bghts  should be mstalled  at app~~xunately  equal
mtervals  not to exceed  a distance  of 100 feet (31m)  frcm  the
corners  or  from each other

c. If l?zc Obstructron  Exceeds 200 Feet (6114 m Both
Horizontal Dvncnswns,  hght  umts  should  b e  equally
spaced along the overall penmeter of the obshuchon  at
mtervals  of 100 feet (31m) or fraction  thereof
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CHAPTER R DUAL LIGHTING WITH RED/MEDIUM INTENSITY FLASHINQ  WHITE SYSTEMS

SO  PURPOSE

‘lhs  dual bghtmg  system mcludcs  red lights  (LA64)  for
m&tune  a n d  medmm  mtens~ty flasbmg  wb~te  l@ts
(L865)  for daytone  and twbght use  lIus  hghtmg  system
may be  used  111  heu of opemtmg  a medum lntenslty  flashmg
White hgbtmg  system at mgbt  Tine  may be some populated
areas  where the use of medum mtenslty  at mght may cause
slgmkant  envlromnental  concerns ‘Ihe use  of the dual
llghtmg  system should reduce/rmhgate  those concerns

81 INSTALLATION

l%e hght ututs  should be mstalled  as spafkd  m tbe
appropriate  portions  of CHAFIER  4 , CHAPTER 5 , and
CHAPTER 6 The number of bght  levels needed may be
obtamed  from APPENDIX 1

02. OPERATION

L&uq systems should be operated as specified  m
CHAPlER4,CHAPTER5  ,andCHAPTER6as
appropriate  Botb systems should not be  operated at the
same tune. however. there should be no more than  a
Z-second delay when changing  from one system to tbe other
Outage of one of two Lamps 10  the uppermost red beacon
(l-864  mcandescent  umt)  or outage of any uppermost red
strobe shall cause the White obstructlou  hgbt  system to
operate III Its  spectfied  “mght” step rntenslty.

03 CONTROL DEVICE

The hgbt  system 1s controlled by a device  that  changes the
system when tbe amblent  bgbt  changes The  system should
automatxally  change  steps when the northern sky
dlummat~on  m the Nortbem  Hensphere  on a verhcal
surface  IS as follows

a. lbilight-i+NighL  lks should not occur  before the
dhmmahon  drops  below 5 footcaodles  (53 8 lux)  but should
occur  before  It  drops below 2 footcandles  (215 lox)

b. N~gM-&Dag The lotens@  changes hsted  ma above
should  be  reversed when changmg  from the mgbt  to day
mode

84 ANTENNA OR SlMllAR APPURTENANCE
LIGHT

When a stmctm  uhhmg  tbs dual hghtmg  system IS  topped
Wltb an antenna  ot slmdar  appurtenance  exceedmg  ‘lo feet
(12m)  m be&t,  a medmm  mtens~ty flasbmg  wb~te  and a red
tlashmg  beacon should be placed wthm 40 feet (121~)  from
the tip of tbe appurtenance Tne  wkte hgbt  should operate
dung  daytune  and  twhght a n d  the red bgbt  dung
tughthme  These tights  should flash simultaneously  wth the
rest of the hgbtmg  system

85.  OMISSION OF MARKING

When mednm  mtenslty  white  lights  are operated  on
S~JUXUES  500 feet (153111)  AGL or less dwmg  daybme  and
hvhght, other methods of markmg  may be ormtted
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CHAPTER 0,  DUAL LIGHTING WlT!4  RED/HIGH INTENSITY FLASHING WHITE SYSTEMS

90 PURPOSE

Ths  dual llghtmg  system mcludes  red hghts  (L-864) for
n@hme  and lugh mtemty  flashmg  white  hghts  (lr856)
for daybme  and twhght use ‘llns hghtmg  system may be
used  m  heu  of opemtmg  a flasbmg  white  hghtmg  system at
might  There  may be some populated areas where the use of
II@ mtawy  at mght  may cause  slgmficant  envlromrlental
concerns  The use of the dual l@tmg  system should
reduce/m1tlgate  those concerns

91 INSTALLATION

‘The light umts  should be mstalled  as specified  m the
appropriate  portmns  of CHAPTER 4 , CHAPTER 5 , and
CHAPTER 7 The number of hght  levels needed may be
obtamed  from APPENDIX  1

92 OPERATION

Llghtmg  systems should be operated  as spectied III
CHAPTER4,CHAPlER5  .andCHAPTER7  a s
appropriate  Both systems should not be operated at the
same tune,  however. there should be  no more  than  a
2-second delay when changmg  from one system to the other
Outage of one of two  lamps m the uppermost red beacon
(L-864 mandescent  umt)  or outage of any uppermost red
strobe shall cause the.  whtte  obstmchon  l&t system to
operate 10  Its specified  “ mght”  step rntenslty

Q3  CONTROL DEVICE.

‘l-be  light  mtemty 1s  controlled by a dence that changes the
mtens~ty when the amblent  bght  changes ‘lix system should

automatically  change mtens~ty steps when the northern sky
dlurmoahon  III the Northern Hamsphere on a vertical
surface IS as follows

a. Dqvtc+Twrlrght  7%~  should not occur  before the
dhmunatmn  drops to 60 footcandles  (645 8 lux) but should
occur before It  drops below 35 footcandles  (376 7 lux)  The
dhmmance  sensmg device should. If  practnd, face the
northern sky m the Nonbem Hamsphere

b TwilrghMo-Nght  Thus  should not occur  before the
~llummauon  drops below 5 footcandles  (53 8 lux)  but should
cccw  before It  drops below 2 footcarldles  (21 5 lux)

c Nzghkto-Day  The  mtemty  changes bsted  m  a and
b above  should be reversed when changmg  from the mgbt
to day mode

94 ANTENNA OR SIMILAR APPURTENANCE
LIGHT.

When a shucture  utdlvng  d-m  dual hghtmg  system IS  topped
With an antenna or smular  appurtenance .x&g  40 feet
(12m)  m height,  a medmm  mtens~ty flashmg  White hght
(I-865) and a red l&t should be placed wtbm 40 feet
(12m)  from the up  of the appurtenance The White ltgbt
should operate dining dayhme and hwhght  and the red hght
dung  mghttmx

95  OMISSION OF MARKING

When lugh  mtms~ty  whne  l&s  are operated dung
dayhme  and hwhgbf  other  methods  of markmg  may be
omtted
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CHAPTER 10 MARKING AND LIGHTiNG OF CATENARY AND CATENARY SUPPORT STRUCTURES -
MEDIUM INTENSITY FLASHING WHITE LIGHTS

100 PURPOSE

Lightmg  catenary support structures  with a medun
mtens1ty  (IAs%)  0mm~h0lMl  f lashmg white  llghtmg

system provides  conap~cmty  both  day and mght.  In add~hon.
the lmlque  sequentIaVsmmltane  flashmg IJght  system
alerts  pllots  of the associated  c&nary  wires  In those

mstmces  where normally markmg  and red bghtmg  of the
stmctues would be deemed adequate for consp~cuity,  the
medmm  mtemlty  flashmg white hgbtmg  system would be
the preferred system The use of spherical  markers shall be
considered and 1s a separate Issue  mvolvmg  adtihonal
factors

101 STANDARDS

aLevels  A system of three levels of squenhally
flashmg light umts  should be mstalled  on each supportmg
stmctue or  adpcent tern InataU one level at the top of the
structue, one at the height of the lowest pomt  m the
c&s-my,  and one level approxunately  rmdway  between the
other two hght  levels The  mlddle level should normally be
at least 50 feet (15m)  from the other two levels ?be rmddle
light umt  may be deleted when the distance between the top
and the bottom bght  levels 1s less than  100 feet (3Om)  If the
mstiahon  presents a potential danger to mamtenance
personnel.  or when necessary  for bghtnmg  protection,  the
top level of hghts  may be mounted as low as 20 feet (6m)
below the h@est  pomt  of the struct~e

1. Top Levels One or more bghts  should be mstalled  at
tie top of the structure to provide  36Megree  coverage
enswmg  an unobsbucted  ww  If the mstallahon  presents a
potenhal  danger to mamteaance  personnel, or when
necessary  for ltghtnmg  protechon,  the top level of hghts may
be  mounted as low as 20 feet (6m)  below the tughest  pomt
of the shucmre

2 Homoti  Covemge  ‘Ibe  light umts  at the rmddle
level and bottom level should be matalled  so as to provide
a mmunum  of 18Cdegree coverage centered perpendicular
to the flyway Where a catenary crossmg  1s situated  near a
bend m  a river,  canyon. etc , or is not perpendxular to the
flyway. the horizontal  beam  should be due&d  to provide
the most effective light coverage to warn  pilots approachlog
from enher duectlon  of the catenary wnes

3. V&n The vertml  and horizontal  arrangements
of the b&s  may be subJect  to the stmchual  lmuta  of the
towers and/or  adjacent termm  A tolerance of 20 percent
from umform  spacmg  of the bottom and rmddle  bght  IS
allowed If the base of the supportmg sttuchue(s)  IS  lugher
than the lowest pomt  III  the catenary, such as a canyon
crossmg,  one or more lights  should be mstalled on the
adJEGe,d  tellrim  at the level of the lowest pomt  m the span

Chap 10

These hghts  should be  mstalled  on the struch~~e  or terram  at
the he@  of the lowest pomt  III the catenary

b. Struciures 500 Feet (153m)  AGL or Less When wbte
hghts  are operated 24 hours a day, pamtmg  can be omnutted
llm system anth  its umque  flash rate and sequence
precludes a pilot from nustakq  tie support stmchxes  for
sttmtione  towers When White hghta  81e used  dmmg
mghthme  and twQht  only, pamtmg  should be used for
dayhme  markmg  Spherical  markers may alao  be needed

c.Sbuchues  Exceeding 500 Feet (153m)  AGL The
wlute  h&s  should be  used durmg  mghtbme  and hvdxgbt
and are recommended for use 24 hours a day Pamtmg  should
always be used for daytme  markmg

d Flash Sequence The flash sequeoce  should be rmddle
level, top level, and bottom level with all lights  on the same
level flashmg smxdtaneously  The hme  delay between
flashes of levels is desIgned  to present a umque  system
display

e Sy~~~hron~on. Although d e s i r a b l e .  tie
comspndmg  hght  levels on associated supportmg towers
of a catenary crosslog  need not flash simultaneously

102 CONTROL DEVICE

The hght  mtemty  IS  con~olled  by a devxe that changes the
mtenslty  when tbe ambient bght  changes The system should
automahcally  change mtens~ty steps when the northern sky
lllummauon  111  the Northern  Humsphere  on a vemcal
surface 1s as follows

a. Twillghctc-P/f@  lb should not occur  before tbe
illummaoon  drops below five footcandles  (53 8 lux)  but
should occur before It  drops below two footcandles  (215
lux)

b. Naghct+D~y  The mtens~ty changes hsted  m a above
should be reversed when changmg  from the mght  to day
mode

103  AREA SURROUNDING CATENARY SUPPORT
STRUCTURES

The am  III the me&ate  vumty  of the supporhng
shuctwe’s  base should be  clear of all ~tcms  and/or  objects of
natural growth that could mterfere  wltb  the lme-of-sqht
between a pilot and the st~cture’s  lights

104 THREE OR MORE CATENARY SUPPORT
STRUCTURES

Where a catmary  wm crossmg requires  three  or more
supportmg structures, the mner  s&uctorea  should be
equpped with  enough hght  umts  per level to provide a fall
coverage
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105 CATENARY LIGHTING

Lighted  markets  me  awlable  f o r  increased  mght
conspnuty of h&voltage (69KV or h&r)  tmoarmss~on
he catemy  wtres  LIghted  markers provide  consptcotty
both day and rught,  mtaUatton, sue, color. and pattern
should follow the gudebnes  of paragraphs 34 and 36 These
markers  should be used for mcreased  mght  conspnmy  of
h@-voltage  (69KV  or b@er)  tranamtss~on  lme  catenary
wm  near iuqats,  hehports,  across rivers.  canyons, lakes,
etc The bgbted  markers should be manufacturer cetied as
recowble  from a mumum  dxtance  of 4,OMl feet
(1219m)  under mghmme,  nummum  VFR  condmons  or
havmg  a rmnunum  mten.vty  of at least 32 5 candela ?he
bghbng  umt  should ermt  a steady bommg  red bgbt  They
should be used on the lugbest  energzed line If the lighted
markers are mstalled  on a brie  other  than the htgbest
c&nary,  then markers spectfied  m paragraph 34 should be
used  10  addlnon  to the 11ghted  markers (The maxlrnom
dtstance  behveea  the lme  energumg  the hghted  markers and
the bghest cateoary  above the bghted marker should be  no
more than 20 feet.)  Markers should be d&nctively  shaped,
I e , spherical.  cylmdncal,  so they are not rmstaken  for items
that are used to convey other  mformahon  They should be
vtstble  m all duechons  from which  amcraft  are bkely to

approach

a. See  and Color The dmneta  of the markers used on
extensive  catenaty  wues  across  canyons, lakes, rivers,  etc.
should be  not less than 36 mche.s  (91cm)  Smaller 2C!-mch

(51cm)  markers are penmtted  on less extenswe  power  lines
or on power  lmes  below 50 feet (151~)  above the ground and
wahm  1,500 feet (458m)  of an auport  runway  end. Each
marker should be a soltd color such as awatmo  orange.

0

wbde,  of  yellow (See paragraph 131 for color standards )

b Imtallaiwns

1. Sparing  Ltghted  markers should be spaced eqally
along tie wre at mtervals  of approxunately  200 feet (61m)
or fracuon  mereof  Intervals between markers should be less
III cntml  areas near runway  ends (I e ,30 to 50 feet) If the
markers are mtahd  on a line other than  the highest
catenary, then  markers markers spxlfied  m paragraph 34
should be used 111  atihon  to the ltghted  markers The
maxunum  dMamx between the he  enerpmg  the @ted
markers and the h&est  catenary  above the markers can be
no more than 20 feet The bghted markers may be mstalled
alternately along each wre If  the d~taoce  between adjacent
markers meets the spacmg  standard. Tius  method  allows the
wetght  and wmd  loadmg  factors to be &sInbuted

2. Pattern  An altemaMg color scheme prow&s  the
most consptcluty  agamst  all backgrounds Mark  overhead
wres by altematmg  sobd  colored markers of avnt~on
orange. wbte, and yellow Normally. an orange marker ts
placed  at each end of a lute  and the spacmg  IS  adjusted  (not
to exceed UK) feet) to accommodate the rest of the markers
When less than four markers are used, they should all be
avlatlon  orange

0
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CHAPTER 11  MARKING AND LIGHTING OF CATENARY AND CATENARY SUPPORT STRUCTURES -

HIGH INTENSITY FLASHING WHITE LIGHTS

110 PURPOSE

L1ght”lg  catenaly  support smlct”res  With a high  lntens1ty
(L-857) flashing  Mute hghtmg  system provides  the h@est
degree of consp~cuq  both  day and n&t  IO  addmn,  the
umque  sequent~aVsnuultaneous  flaslung  hght  system alerts
plots  of the asscxxated  catenq  wres

the level of the lowest pant  III the span These  l&s  should
be  mstalled  on the shwture  or terrain  at the height of the
lowest pant  111  the cateualy

0

111 STANDARDS

h Structures Exceedm~  500 Feet (1151~)  AGL  When
lngh  lntensq  wlute  hghts  are operated 24 hours a day, others
methods of mariung  and lightmg  may h mated.  %s
system should not be  recommended on sIi-uctu~s  500 feet
(1531”) AGL or less unless and FAA aemnaudcal  study
shows otherwse

When this system 1s operated 24 hours a day, markmg  of the
support structure 1s not necessary 112 CONTROL DEVICE

aL.evelr  A system of three levels of sequentially
flaslung  hgbt  umts  should be mstalled  on each suppcrbng
St”Xt”Ie OT  dJXeI,t t‘3.T~  hUtall 0,X kVd  at tihe tOp  Of the
stNct”re.  one at the height  of the lowest poult “I the
catenary,  and one level approxunately  uudway  between the
other two hght  levels The nuddle level should normally be
at least 50 feet (15m)  from the other two levels The nuddle
hght  umt  may be  deleted when the distance  between the top
and the hottom  hght  levels 1s less than 100 feet (3Om)  If the
u~stallatlon  presents a potential  danger to mamtenance
personnel, or when necessary for hghtumg  pmtectmn,  the
top level of bghts  may be mounted as low as 20 feet (6m)
below  the highest  pant  of the struchue

The hght  mtensity  is controlled by a device that changes the
mtens~ty when the amblent  hght  changes The system should
automancally  change mtens~ty steps when the northern  sky
dlununat~on  “I the Northern Henusphere  on a verhcal
surface 1s as follows

a.Dny-t+Twdighi  ‘fh1.5  should not wur  before  the
dhmunat~on  drops to 60 footcandles  (645 8 lux),  but should
occur  before it drops below 35 footcandles  (376 7 1~) The
lllummance  sensmg  devxx should. If  practical. face the
northern sky m the Northern Henusphere

b. Top LeveLr One or more  hghts should be  mstalled  at
the top of the structure to provide  36@degree  coverage

b Twzlrglrc~Mg~  Tixs  should not occur  before the
dlummatmn  drops below 5 footcandles  (53 8 1”~).  but
should occur  before It  drops below 2 footcandles  (21 5 lux)

c Hash Sequence The flash sequence should be nuddle.
top level, and hottom  level with  all hghts on the same level
flashing  simultaneously  The tune delay between  flashes of
levels 1s deslgued  to present a tnuque  system display

e N&t-tdlay  The  mtmmy changes hsted  “I (a ) and
@  ) above should be reversed when chaugmg  from the mght
to day mode

d Flash R& Each penes  of flashes 1s repeated 60 tunes
every minute

113 AREA SURROUNDINQ  CATENARY SUPPORT
STRUCTURES

e.  Synchronruuion Although deslrable,  t h e
correspondmg  hght  levels on associated  suppcrtmg  towers
of a atenary  crossing  need not flash slm”ltaneo”sly

The area  m the mndlate  vicunty  of the suppoftmg
stlllcture’s  base  should be clear of all stems  and/or  ObJects  of
natural growth that could lntafere wth the lmexf-s&t
between a pdot  and the stmcbxe’s  hghts

t Horizontal  Coverage  l-he h&t  ,mt.s  at the rmddle
level and bottom level should he mstalled  so  as to provide
a nununum  of 18Megree  coverage centered perpendxular
to the flyway Where a catenaty  crossmg  is situated near a
bend m  a river,  canyon, etc , or 1s not perpendxular to the
flyway, the horizontal  beam should he dnected  to prowde
the tnmt effectwe  hght coverage to warn pdots  approachmg
from either duemon  of the catenary  wires

114 THREE OR MORE CATENARY SUPPORT
STRUCTURES

where  a catenary  wire  crossmg  requires  three OT  more
suppcrtmg  snuctures,  the umer  structures should be
equpped with  enough hght  umts  per level to prov&  a full
coverage

g Fbnatmn  The vertutl  and homwntal  arrangements of
the bghts  may be  sub@  to the structural hm1t.s  of the towers
mdh  adJaCent temU3  A tOlerance  of 20 percent  t?om
umfonn  spaclog  of the bottom  and nuddle hght  1s allowed
If the base of the supportmg  structure(s) 1s h@er  than the
lowest pomt m the  atenary,  such as a canyon crossmg.  ooe
or more  hghts should be installed  on the adjacent terram  at

115 CATENARY LIGHTING

LIghted  m a r k e r s  are awlable  f o r  locreased  rught
conspxuay of high-voltage (69KV  or higher)  tmnmussmn
hne  catenmy  wues  Lighted markers prowde  consp~auty
both  day and rughght.  mstallat~on,  size.  color, and patter”
should follow the guldelmes  of paragraphs 34 and 36 These
markers should be used for mc~ased  mght  cousp~auty  of

chap  11 2 9



AC 70/1460-15 l-l-96

hgh-voltage  (69KV or h&r)  bansrmss~on  lme  catenary
wires  near  flqom,  hehpms. across rivers.  callyolls,  lakes,
etc The  hghted  markers should be manufacturer cerufied  as
recogruzable  from a mlnunum  distance  of 4,ooO  feet
(1219m) under Illghttmle. mlNm”rn  VFR  con&t10m  01
havmg  a mmumm mtemtty  of at least 32 5 candela ‘Exe
h&tmg umt  should amt  a steady bummg  red light The
marker should be used  on the h@est  energued lme  If the
lighted  markers ax. mstalled  on a lme  other  than the h@est
catenary.  then markers  spatied  111  paragraph 34 should be
used III add~tmn  to the l&ted  makers (The maxmum
distance  between  the lme  energumg  the bghted  markers and
the hqhest catmary  above  the lighted  marker can  be  no
more  than 20 feet) Markers should be &stmctwely  shaped,
I e , spherical,  cylmdncal,  so they are not rmstaken  for Items
that are used to  convey other mformahon  They should be
wslble 10  all duechons  from which  amxaft  are bkely to
approach

a Sue and Color llx dnmeter  of the markers used on
extemve  catmary  wues  across canyons, lakes, rivers,  etc ,
should be not less  than 36 mches  (91~1x1)  Smaller 2&nch
(51cm)  markers are  permated  on less extenswe  power lmes
or on power lmes  below 50 feet  (15~1)  above the ground and
wthm l,W3 feet (458111)  of an aqort  runway  end Each

marker should be  a s&d color such as av~atton orange,
white,  01 yellow (See paragraph 131 for color standards )

b lnsfallahons 0

1 SpMnB  Markers should be spaced equally along
the we  at mtermls of approxunately  200 feet (611x1) (x
frachon  thereof Intervals between markers should be less m
cntml  areas near nmmy  ends (I  e ,30 to 50 feet) If hghted
markers ax  ltl.stalld  on a lme  other than  the lughest
catenxy,  then markers speafied m paragraph 34 should be
used m addam  to the bght  markers The maxmum dtstance
between  the Ime energtzlng  the hghted  marker and the
lxghest  catmary  above tie hghted  marker can be w more
than 20 feet The  markers may be mstalled  alternately along
each wire  If  the d~tance  between adJacent  markers meets the
spacmg  standard Thw method  allows  the we@  and wmd
loadmg  factors to be &stnbuted

,

2 Pattern  An ZdterMMg  color scheme prondes the
mmt  consp~cu~ty  agamst  all backgrounds Uark overhead
wms by altemahng s&d colored makers of avlatlon
orange, whtte,  and yellow Nomdly. an orange  marker  IS
placed at each end of a lme  and the spacmg  IS  adjusted  (not
to exceed 200 feet) to accommodate the rest of the markers
When less than  four markers are used. they should all be
av1atlon orange

30 Chap ll
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CHAPTER 12 MARKING AND UGHTINQ  MOORED BALLOONS AND KITES

120. PURPOSE.

The purpose  of mzrkmg  and bghtmg  moored balloons, lutes,
and their cables or  moormg  bnes  IS  to mdute  the presence
and general defimhcm  of these objects  to pdots  when
convergmg  from  any normal angle of approach

121. STANDARDS.

These mukmg and bgbtmg  standarda  pertam  tc all moored
balloons  and lutes which  requu-e  markmg  and hghbng under
FAR Part 101

122. MARKING

Flag markers should be used on moormg  bnes  to warn pllots
of their presence durmg  daybght  hours

a. Dt.$ay  Markers  should be dtsplayed  at no more than
S&foot  (15m)  mteruls  and should be wslble for at least 1
statute mile

b. Shape Markers should be rectangular m  shape ixd not
less than  2 feet (0 6m) on a side  Sttieners should be used
m the borders so  as to expose  a large area, prevent droopmg
m calm  wmd,  or mappmg around  the cable

c. color Pcrlfem one of the followmg  color patterns
should be used.

2 orange and whrlc lb0 triangular  sectmlls,  one of
avmtmn  orange and  the other white,  combmed  to form a
rectangle

123 LIGHTING

Flashmg  obstmctmn  l&s  should be  used on moored
balloons or lates and their moormg  lmes  to warn  pdots of
then presence dung  the hours  between sunset  and sunnx
and durmg  pencds  of reduced vlsibdlty These bght.s  may be
operated 24 hours a day

aSystems  Flashmg red $7864)  01  wbte beacons
(L-865) may be  used to bght  moored  balloons or  lutes  Hugh
mtensny  hghts  (I-856) are not recommended

b DIE&~  Flasbmg  hghts  should be  &played  on the top,
nose  se&on.  tad sectmn,  sod  o n  t h e  tether  cab le
approximately  15 feet (4 6m) below the craft so a to define
the extremes of we  and shape AddHmnal  bghts  should be
equally spaced along the cable’s overall length for each 350
feet (107m)  or  frachon  thereof

f. Excephms  When the requuements  of thn paragraph
cannot  be  met, floodl@mg  may be used (See paragraph
45 )

124 OPERATIONAL CHARACTERISTICS

The lght  mtenwy  IS  controlled by a dence that  changes the
mtens~ty when the amblent  bght  changes The  system should
automahcally  turn the bghts  on and change mten?.~tle~  as
amblent  bght  condmons  change The reverse  order should
apply m changmg  from mghmme  to daytune  opxatmn The
bghts  should flash simultaneously
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CHAPTER 13 MARKING AND UGHTING  EQUIPMENT AND INFORMATION

130 PURPOSE.

lim chqter  hsts  all the documents relatmg  to obsbucnon
markmg  and bghtmg  and where they may be obtamed

131. PAINT STANDARD

Pamt  and awat~on  colors referred to 10  dus  pubhaon
should conform to Federal Standard F!ZD-ST&S95

Paint Standards Color Table

2

TBL3

NC&-
m FEDERAL sPECIFlCA77ON  Tl-PJ9.  AVIATION SURFACE PMMT
READY MEED  INTERNATIONAL  ORANGE

q FEDERAL SPECIFICATION TI-10.2.  AVIATi’ONS(IRFACE  PAWT.
OIL  lrANllJMLMD  nNC

L3 FEDERAL SPECIFICATTON  T,-102. AVLA7ION  S”RFACE  Pawr.
OIL EYTERIOR  READY-MIXED WHITE AND UGHT  TIM-S

132 AVAILABILITY OF SPECIFICATIONS

Federal SpXlflG3hOllS descnbmg  t h e techlllcal
charactensttcs  o f  various  pamts  and  theu  appkatlon
techmquw  are wadable  There  IS  a charge for these
documents Please call for price  The documents may be
cbtauled  from

GSA- Speclficahon  Sechon

470 L’Exlfmt  Plaza

Sune  8100

WashIngton,  DC 20407

Telephone (202) 755-0325

133 TOLERANCE CHART

In-Scmce  Awahon  Orange Color Tolerance Charts are used
to determme  when the pant  has faded beyond acceptable
lmuts  and repamtmg  1s needed The  tolerance charts may be
purchased  from * suppher

134 LIGHTS AND ASSOCIATED EQUIPMENT

‘Ibe  hghMg  qulpment  referred to m this pubhcahon  should
conform with  the latest e&non  of one of the followmg
qeclficatlons. as applicable

chap 13

a Obstn&on  L@hng  Equipment

1  A C  15Ol5345-43, F A A  Specdicahon  f o r
Obstrucuon  L@tmg  Eqmpment

ZMllltary  speaftcauons haL-L-6273,  Llgbt,
NavtgaUonal.  Beacon, Obstacle or Code, Qpe  Gl

3.M1htary  Sptxlfica~ons  MILL-7830,  L@t
Assembly, Markers, Awaft  Obstruction

b Ce@fied  Bqurpment

1 AC 150/5345-53,  Auport Llghtmg  Certiiicahon
Program  hsts  the manufacturers that have demonstrated
compbance  wtb the spec~ficatlon  requuements  of AC
15cv5345-43

2. Clther manufacturers’ equipment  may be  used

c Aqmt  .?&htmg  Inslcrlhtron  and Mmntcrwe

1. AC 150/534&21.  Auport h&ceUaneous  L@tmg
Visual Ads.  prow&  guxlance  for the mstallat~on.
maunen-,  testmg,  and nspechon of obshuctlon  bghtmg
for arport nsti  ads  such as purport beacons,  wnd  cones,
etc

2 AC 150/534&26,  Mamtenance  of Auport V~ual
hd Facd~t~~,  prowdes  guldance  on the rnamtenauce  of
mpt  visual  mud  fallties

d Vehrcles

1. AC 150/521&5,  Pamtmg.  Markmg,  and L&mg  of
Vehicles  used o n  an AIrport,  contams  provlslons  f o r
marlung  vehicles  prmclpally  used on auports

e.  FAA Fad#es  Obsbuchon  making  for FAA fuhtles
shall  conform to FAA Dmwmg  Number JX5480.  referenced
m FAA Standard FAASTLWO3,  Pant  Systems for
StNchues

135. AVAILABILITY

‘l-he  standards  and  spectftcat~ons  listed  above may be
obtamed  free of charge from  the dexgnated  office

a. MJllcvy Spe~atwns

i-_“““l
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Manager, AS&l 10

Department of nansportatlon

Document Control Center

Martm  Mmettdhr  l-K&ic  Systems

41s School St,  SW

Washmgton.  DC 20024

Telephone (202) 646-2047

FAA Contractors Only

Deparhnent  of Transpxtatmn

l’rqwty  Use and Storage Sechon

Subsequent Dlstnbullon  Office. MU33  6

Ardmore  East Busmess  Center

3341 Q 75th Avenue

Landover,  MD 20785 .

Telephone (301) 322-4%1
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APPENDIX I Speclficatlons  for Obstruction Llghtlng Equipment Classlflcatlon

rype Dsscrlptlon

L-810 Steady-bummg  Red Obsbuctmn  hgght

L-856 H@ lntemy  Flashmg  white  Obsuuctlon  L&t (40 PPM)

L-857 Hrgh  lntens~ty  Plaslung Whte  Obsnuctux  L@t (60 FPM)

L-864 Flashm~  Red Obstruchon  L@ht  (2O40  FPM)

I-865 Medum  Intensity  Flashmg  Wblte  Obstluctmn  L@t (4-SFPM)

L-866 Medium  IntensKy  Plashmg  White  Obstructmn Light (6&FPhTl

Ir864fIrl765 Dual Flashmg  Red Obstruction  Light (2&4CI  FPM) and Mednun  Intasty
Flashmg  White  Obstruction  Light (40 FPM)

L-885

FF’M - Flashes Per Mmute

Red Catenary 60 FPM

Appendix  1 A l - l
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PUNTING AND LIGETING OF cmMNEYs,Pom,mwERsANDslh¶lLARmucIuREs

Al-2 Appew  1
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MlNTlNG  AND LIGITIING OF WA’IW  TOWWS,  STORAGE TANKS AND  SIMILAR 0BsTRUcm0NS

FIG 2

Al-3Appendix 1
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Maoth15ofL(4sm)
htmtrax8dml
330  A. (107m)

Al4

FIG 3
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Inboard h&s I-ewmmaIded  on  all  levels
above  he@  of shorter sfrocture

- /rr

p,

-5oo’orless~

(153m)  f 0

Jnboard  lights

Mm01  acl~~~tments  m verbal  placement may be made
toplaceL@tsonsamehornmtalplaue
LIghtsontdhslnIucturestobesynchrolllztd
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LIGHTING  ADJACENT .STRUCTcTREs

c

FIG 6
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r

0
lb-,  I

a - 20’ (6m)  or less

300’ AGL

(9lm)

!

0I I++
b - Exceeding 20’ (6m)

but not more than 100’ (3 lm)

800’ AGL

WfW

L

PIG  7

Al-8 Appendix 1



l - l - % AC 7IW460-15

Appea  1

IWPERBOLICCOOLlNGTGWER

Al-9



AC 7Qn46lMJ l-146

BRIDGE  LIGHTING

Al-10
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Appendix 1

FIG10
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MEDIUM INTENSITY WHITE OFhSlXUCIION  LIGHT STANDARDS
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HlGH  INIENSITY  WHITE OBSTRUCTION LIGHT  STANDARDS

Al-14

FIG I3
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JiNXi  AND hfEDlU.+l  INTENSI’IT  WOTE  OBSTRUCTION LIGEIT  STANOARDS

Appendix 1 Al-15
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DUAL LIGHTING STANDARDS
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APPENDIX 2 Miscellaneous

1 RATlONALE FOR OBSTRUCTION LIGHT rules (VFR)  weather mlmmums  for govenlmg  the operahon
INTENSITIES of mm&  mcludq  h&copters,  wtbm the Urnted  States

Sectmm  91 117. 91 119 and 91 155 of the FAR Part 91.
2 DISTANCE VERSUS INTENSlTlES

General Operatmg  and F’hght  Rules, prescribe  aircraft  speed TBLS dqwts  the distance  the various  mtensltles  can  be
restucnom,  muumum  safe  altmdes, and baa wsual  fight seen under 1 and 3 statute rules  meteorologal  vlsabdmes

Distance/Intensity lhble

7hs  Period Matao~W-1  ~-Wv
S t a t u t e  Miles

,,,stance  staMa Ml,as lntenslty  Candeles

Nlght 2 9  (4  7km) 1,500 (+ I -  25% )

3  ( 4  8km) 31(49km) 2,m (+/- 2 5 % )

14(22km) 3 2

Day 15 (2 4km) 2OQ,OOo

1 (16km) 1 4 (2 2km) 100,000
1

lO(18km) 20,ooO  (+/-  2 5 % )

Day 30(48km) 2 0 0 , 0 0 0

3 ( 4 8 k m ) 2  7  ( 4  3km) 100,ooo

TWllght 1 (1 8km)

I

1 8 ( 2 9km) 2 0 , 0 0 0 ( + I - 2 5 % )

lO(16km) 2 0 , 0 0 0  (+I- 25%)ci
to15124km)

Twlllght
I I . I

3  ( 4  8km) 18 (2 9km) 2 0 , 0 0 0  (+I- 25%)m
to42(87km)

q DlSiXNCE  CALCUIATED FOR NORTH SW,iL”MNAA’CE

3 CONCLUSION

Pdots  of ancraft  travelhog  at 165 knots (190  mphI306kph)
or less should be  able to see obsttwhon b&s III  sufliclent
time  to avold  the structure by at least 2,ooO  feet (61Dm)
horuontally under all condmons  of operauon,  prowded  the
pilot 1s operatmg  m accordance wltb  FAR Part 91 Pilots
operatmg  between 165 knots (190  mph/303  km’h)  and 250
knots (288 mph463 kph) should be  able to see the
obstructloo  bghts  unless the weather deteriorates  to 3 statute
rules  wbdlty  at mght,  dung  wbxh tune penod 2,ooO
candela  would be  requned  to see the l&i at 1 2 statote
rules  (19km)  A h&r  mtens~ty. wtb 3 statute mdes
vwblbty at mght,  could generate a resldenha!  annoyance
factor III addmoo,  aucraft  m these  speed ranges can
normally be  expected to operate under mstmment  fbght
rules (lFR)  at mght  when the wbMy  IS  1 statute  rmle

4 DEFINITIONS

a Fhght  V&lb&y The average forward horizontal
dMance.  from tbe cockplt  of an axcraft  m figI& at whxh
prommeot  unbghted  ObJeCts  may be  seen and  ldenhfiai  by

day and promment  hgbted  Objects may be seen  and
Idatied  by mght.
Refmenc6

b. Meteorolo@cal  Vislblbty A term that denotes the
greatest dlstmce,  expressed III stab~te  rmles.  that  selected
0bJeCt.s  (wblbty  markers) or b&s of mcderate  lntenslty
(25 cmielas)  can be seen and ldenbfied under specified
condltmns  of observatmn.

5 LlGHTlNG SYSTEM CONFIGURATION.

&  Configuration A Red hghtmg  system

b.Configwahon  B High mtenslty  tlashmg  white
hghtmg  system

c ConJigurahon  c High lntenslty  fla.shlng  white
hghtmg  system with  appurtenance exceedmg  4.0  feet (12m)
above the top of the structure

d  Configumtron  D  Medun  mtemty  flashmg  wluk
hghtmg  system

e. Confgumfwn E Dual hghtmg system (redlmetium
lotenslty  whte lights)

Appendix 2 A2-1
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f.Corlfigwatlon  F Dud  h&Mg  system  (rtxibph Ercuplc

lntenslty  wlute II&s)  WlfJl  an appurtenance exmdlng 40 CONFIGURAlTONB  3’ DENGTESAHIGHIUG~NG

feet  (1Zm) above the top of the shllcture
SYSl’Ehi  WIlTi  THREE LEVELS  OF UGHT

0

A24 Appendix 2
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7
Balloons, 31
Equpment,  33
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Purpose, 5
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Supplemental, 1
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