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-- - I MEMPHIS LIGHT,GAS AND WATER DIVISION 

November 19, 1979 
Letter No. ME-88F 

U. S. Department of Energy 
Projects Management Division, Dr 
9800' South' Cass Avenue 

; Argonne, Illinois. 604'39 

. . I Attention: Dr. P. Lui 

Subject:. MLGW ~efere'nce 8802 
DOE Reference 2582 
PERMIT/LICENSE PLAN - 
DELIVERABLE No.. 31 

Gentlemen: 

Enclosed please find ten (10) copies of the Construction Permit Compliance 
Plan for your comment/approval. Combined with the Environmental Permit 

C Compliance Plan, transmitted under separate cover, the requirements for 
Deliverable No. 31 (Statement of Work - Appendix A) are hereby met. 

Please provide your comments and/or approval to these permit plans at your 
earliest convenience. 

Very truly yours, 

.. , . 

RWG:RFT:au 
I 

Enclosures. . , . . - . . 

1 .  cc: J. Gannon (6) R. Laba 
W. Recher (4) R. Swift 
E. Berkey (2) R. Tracey 

, '  J. Patel' (2) File 4.3 
P. vanderzee (2) 

P.O. BOX 430. MEMPHIS, TENNESSEE 38101 TELEPHONE (901 ) 528-401 1 
0 
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SECTION 1.0 

INTRODUCTION 

The Memphis Light, Gas and Water Division (MLGW), in co-sponsorship with the 

U.S. Department of Energy (DOE), proposes to construct, test, and operate a coal 

gasification demonstration plant in Memphis, Tennessee. This plant has been 

designated the Industrial Fuel Gas Demonstration Plant (IE'GDP). The overall. 

objective of this joint venture is to demonstrate the technical and economic 

feasibility and environmental acceptability.of converting agglomerating, high- 

sulfur eastern bituminous coal into a clean-burning medium-Btu industrial fuel 

gas and to use this gas in a commercial application. Approximate quantities of 

major products of the IFGDP are 154 million standard cubic feet- (scf) per day of 

+ 
Industrial Fuel Gas (300 - 30 Btu/scf), 4 million scf per day of Pipeline gas 

(950 Btu/scf), and 100 tons/day of liquid elemental sulfur. These are produced 

from plant inputs of approximately: 3158 tons/day of coal, 2.71 million gallons/ 

day of water, and 11,133 tons/day of air. 

The objective of this compliance plan is to insure that all required permits 

are filed and obtained prior to the start of construction. 

This plan addresses the permits in the following areas:, 

o Construction 

o Electrical 

o Mechanical 

o Plumbing 

o Federal Aviation Lighting 

o As-Required Permits 

Each permit area is introduced by a brief summary of the permits required and 

the significant circumstances and/or conditions affecting permit acquisition. 

Each permit is then discussed in detail according to a format which includes the 

following: 



o Brief Introduction of Permit 

o Responsible Regulator Agency 

o Other Potential Reviewing Agency(s) 

o Information Needed for Permit 

o Filing Procedures 

o Normal Review Period 

.o Permit Duration Period 

o Permit Fees 

Copies of the actual application forms, guidelines for completing the 

applications, statements on required information and agency contacts are 

contained in the Appendices of this report. 



SECTION 2.0 

SUMMARY 

The Construction Permit Compliance Plan has been compiled to assist the 

Memphis Light, Gas and Water Division (MLGW) in acquiring the necessary State, 

local, and Federal permits required within a time frame dictated by the current 

construction schedule for the Industrial Fuel Gas Demonstrat.ion Plant. 

This plan supplements the Environmental Permit compliance Plan prepared by 

Energy Impact Associates, Pittsburgh, Pennsylvania. The permits covered in this 

plan are not listed in the Environmental Permit Compliance Plan, but are required 

prior to the commencement of the construction in Phase I1 of the project. 

2.1 PERMIT SUMMARY 

Table I identifies the construction permits required for the Industrial Fuel 

Gas Demonstration Plan, and the law or Act (where applicable) instituting the 

permitting authority. Also included are the reviewing'and issuing agencies, 

information required and the normal review periods. 

The filing schedule will be set upon completion of the design portion of Phase 11, 

however,.some permit applications may be filed prior to completion and additional 

work filed as amendments to the initial permits. The text of this plan lists 
, 

the.specific requirements for each permit. 



TABLE I 

SUMMARY OF CONSTRUCTION PERMITS AND REQUIREMENTS 

Construction Basis for 
Permit Authority 

1. Building Permit City of Elemphis 
Construction 
Codes 

2. Mechanical Permit City of Memphis 
Division of 
Public Services 

SI Safety 

Reviewing 
Agency 

City of Memphis 
Bureau of 
Construction Code 
Enforcement 
125 N. Main St. 
Memphis, TN 38103 

City of Memphis 
Div. of Public 
Service Safety 
125 N. Main St. 
Memphis, TN 38103 

3. Plumbing Permit by Plumbing Subcontractor 

4. Electrical .Permit 

5. . FAA-DOT Lighting 
Permit 

Information Period for 
Requ i red Agency Review 

. 3 sets of 45 days 
construction 
drawings 

. Form No. F4020-189 
City of Memphis 

. Mechanical Equip. 7 days 
Data . National Board Data 
Report 

. National Board 
Numbers 

. ASME Number 
1 day. 

by Electrical Subcontractor 1 day 

FAA DOT FAA . FAA Permit 60 days 
Regulations ASO southern Form NO. ~ ~ ~ 7 4 6 0 - 1  

Regional Office . Map showing nearest 
3400 Whipple St. airport with all 
P.O. Box 20636 prominent terrain 
Atlanta, GA 30320 . Plot.Plan with 

No fee for 
review 

Review Period is 
if Building Permit 
has been approved. 

If Building Permit 
is approved. 

If Building Permit 
is approved. 

none 

structure 



SECTION 3.0 

CITY OF MEMPHIS PERMITS 

The following permits are required by the City of Memphis for the construction 

of the Industrial Fuel Gas Demonstration Plant. 

o Building Permit - City of Memphis. (required for construction of 
foundations and buildings.) 

~'Mechanical Permit - City of Memphis (required for boilers, pressure 
vessels, etc. ) 

o Plumbing Permit - City of Memphis (to be filed'by plumbing contractor) 

o Electrical Permit - City of Memphis (to be filed by ~lectrical contractor) 

3.1 BUILDING PERMIT 

3.1.1 RESPONSIBLE REGULATORY AGENCY 

The responsibility of the Building Permit approval rests with the City of Memphis, 

Bureau of Construction Code Enforcement. The permit is the responsibility of 

Ronnie Morris at the following address: 

Mr. Ronnie Morris-Chief Plans Examiner 
City of Memphis 
Bureau of Construction Code Enforcement 
City Hall 
125 N Main Street 
Memphis, Tennessee 38103 

3.1.2 OTHER POTENTIAL REVIEW AGENCY(S) 

There are no other formal reviewing agencies for the Building Permit, however, 

the Department of Health and the Fire Department, City of Memphis, may examine 

the building permit. 

3.1.3 INFORMATION REQUIRED FOR PERMIT 
,% 

MLGW will be required to submit the standar.d City of Memphis Building Permit 

Form No. F-4020-189, a sample.of which is included in ~ppendix' A, for the 

facility. If the address of the plant is the same for all buildings and 

foundations for which the application is filed, only one application is to be 

submitted. 



Three complete sets of plans must accompany the building permit. Complete 

plans include all architectural, structural, mechanical, plumbing, and electrical 

plans. 

The plans are reviewed according to the following items: 

1). The plans are checked for compliance with 1976 Southern Standard 

Building Code. 

2) The plans are checked for compliance with 1972 Southern Standard 

Plumbing Code. 

3) The plans are checked for compliance with the City of Memphis Electrical 

Code and the National Electrical Code. 

4) The plans are reviewed by Division of Public Works for the following: 

a) Drainage, sewers, etc. 

b) Accessibility from public rights-of-way (by Traffic Engineering) 

C) Compliance with Memphis & Shelby County Zoning Regulations. 

d) Compliance with State of Tennessee ~ a n d i c a ~ ~ e d  Ordinance - 

NOTE** (Administration, Cafeteria, Laboratory Buildings) 

(Accessibility, architectural barriers, restrooms') 

5) The plans are reviewed by the Fire Department for compliance with NFPA 

Codes and fire section of building codes. Plans should be submitted 

before bidding is done so changes can be made by addendum to permit 

application. After the Building permit is obtained, an application 

for plumbing permit may be filed, by the licensed plumbing subcontractor. 

Similarly, the electrical permit may be obtained by the licensed electrical 

contractor. 



3.1.4 FILINGPROCEDURE 

The completed building permit application form and the three (3) sets of plans 

can be mailed or delivered to the City of Memphis at the address given in 

Section 3.1.1. 

3.1.5 NORMAL REVIEW.PERIOD 

The normal review period for a building permit application is 45 days. 

3.1.6 PERMIT DURATION AND FEES 

The building permit application, once approved, is for the duration of the 

facility . 
The fees are based on a schedule of capital cost of the facility. The schedule 

is given in a letter from the City of Memphis which is included in Appendix A 

with the sample building permit application. 

3.2 MECHANICAL PERMIT 
k d  

3.2.1 RESPONSIBLE REGULATORY AGENCY 

The responsibility of the approval of the mechanical permit rests with the 

/ City of ~emphis, Division of Public Service Safety Department. This permit is 

'..: the responsibility of Max Lovelady at the address: 

Mr. Max Lovelady, Asst. Chief Engineer 
City of Memphis 
Division of Public Service Safety Department 
125 North Main Street 
Memphis, Tennessee 38103 

3.2.2 OTHER POTENTIAL REVIEWING AGENCIES 
\ 

There are no other reviewing agencies for this permit. 

.-, 

3.2.3 INFORMATION REQUIRED FOR PERMIT 
I 

iF MLGW is required to submit the standard City of Memphis Mechanical Permit Form 

No. F-4020-190, a sample of which is included in Appendix B. 

? This permit covers all mechanical equipment such as pressure vessels, steam boilers 

and generators, elevators, heating systems, process piping, etc. The authority 



for this item is given in the letter from Mr. Morris L. Snow, Director - 
Division of Boiler and Elevator Inspection, City of Memphis, which is included 

in Appendix B. 

National Board Data Reports, National Board Numbers, and ASME numbers for all 

pressure vessels and boilers are required for this repo.rt. These items should 

be obtained in advance of mechanical permit application. These numbers and 

data reports sometimes take as long as 3 months to arrive from the manufacturer 

of the equipment. Time should be allowed for this specific item. 

If the city's mechanical permit is obtained, the State will not require a separate 

State Mechanical Permit. 

3.2.4 FILING PROCEDURES 

The completed form and requested data can be mailed or hand delivered to the 

City of Memphis at the address given in Section 3.2.1. 

3.2.5 NORMAL REVIEW PERIOD 

Upon receipt of all required material, the normal review period is 7 days for 

the Mechanical Permit if the building permit is approved. 

3.2.6 PERMIT DURATION AND FEES 

The mechanical permit, once approved, is required only once for the life of the 

plant. Alterations to existing equipment must be resubmitted for an additional 

permit. 

The fee schedule is the same as the schedule in ~ppendix A for the Building Permit. 

3.3 PERMITS REQUIRED FROM SUBCONTRACTOR 

3.3.1 PLUMBING PERMIT 

This permit is to be obtained by the licensed plumbing contractor selected for 

the performance of the job. It is to be filed before work is started but after 



filing of the building permit application. Permit is issued immediately if the 

building permit has been approved. 

. , 
The filing is also with the City of Memphis as is the Building Permit. A sample 

I )  of this permit, Form No. 4020.194 is given in Appendix C. 

3.3.2 ELECTRICAL PERMIT 

I This permit is obtained by the licensed electrical contractor selected to do 

-.. the work. It is to be fi.led before work is started, but after filing of the 

I I building permit application. Permit is issued immediately if the building permit 

has been. approved. 

The filing is also with the City of Memphis as is the Building Permit. A sample 

of this permit, Form No. F-4020.165 is given in Appendix C. 

spratt
Rectangle



SECTION 4.0 

FEDERAL AVIATION ADMINISTRATION PERMIT 

The following permit is required by the U.S. Department of Transportation, 

Federal Aviation Administration, to assure adequate lighting on any structures 

above 200' in height. 

o DOT-FAA Notice of Proposed Construction or Alteration 

4.1 FEDERAL AVIATION ADMINISTRATION PERMIT 

4.1.1 RESPONSIBLE REGULATORY AGENCY 

The responsibility for the permit and its review rests with the Federal Aviation 

Administration a.t the following address: 

Federal Aviation ~dministration 
AS0 Southern Regional Office 
3400 Whipple Street 
P.O. Box' 20636 
Atlanta, Georgia 30320 

4.1.2 OTHER POTENTIAL REVIEWING AGENCIES 

There are no other reviewing agencies.for this permit. 

4.1.3 INFORMATION REQUESTED FOR PERMIT 

MLGW is required to submit the FAA DOT Form FAA7460-1 (1-78) Notice of Proposed 

Construction or Alteration. The filing must include a description of the structure, 

its location by latitude and longitude, a site plan with the structure location 

and a map showing the location in relation to the nearest airport or heliport. The 

map should include streets, highways, and any other prominent terrain features,. 

A sample copy of the FAA permit form is given in Appendix D. Also included in 

Appendix D is the Advisory Circular AC70/74 60-1E Obstruction Marking and Lighting, 

Nov. 76, from the US DOT-FAA which indicates all rules as to the filing of the 

permit. Permits are not required for structures under 200 feet in height. 



4.1.4 FILING PROCEDURES 

.. The form with all requested information may be mailed to the FAA at the Atlanta, 

Georgia office whose address is given in 4.1.1 

4.1.5 NORMAL REVIEW PERIOD 

The normal review period required by the FAA for approval of the permit 

application is 60 days. 

4.1.6' PERMIT DURATION AND FEES 

The FAA permit is, once approved, good for the existing structure for the life 

of the structure. 
\ 

No fee schedule has been received. 



SECTION 5.0 

COUNTY PERMITS 

Since the property is located within the city limits, no County building, 

electrical, plumbing, or mechanical permits will be required as long as the 

City permits are obtained. 



SECTION 6.0 

OTHER PERMITS 

Over-size load permits are required if items larger than given in Figure I 

are to be shipped. A fee of $5.00 is charged for each permit on an 

"as-needed" basis. These shipments must be made Monday through Friday, and 

only in daylight hours. 

Requests for this permit are to be.referred to: 

Mr. Jerry Smith, Supervisor of Overdimensional Permits 
Tennessee Department of Transportation 
6th Avenue North 
Nashville, Tennessee 37219 

The over-size load permit is issued on the same day as applied for if the 

limitations of load are less than 14' wide 15' high 100' long and up to 174,000 

lbs. on 10 axles. If the load is larger than stated above up to 3 months could 

be required. 

\\ 



TENNESSEE SIZE AND WEIGIiT LAWS MV-f-114 

AXLE WEIGHTS: S tee r l ng  ax l e  ( s t r a i g h t  t r u c k ) ,  18,000 ISs.; s t e e r l n g  a x l e  ( t r a c t o r ) ,  ; 

12,000 I D S . ;  s i n g l e  d r l v e  ax le ,  18,000 Ibs. ;  tandem d r l v e ' a x l e ,  32,000 Ibs.; 
s i n g l e  ax l e  ( sem i - t r a i  l e r ) ,  18,000 Ibs.; tandem a x l e  ( sem i - t r a i  l e r ) ,  
32,000 Ibs.; f u l l  t r a i l e r s ,  3,500 Ibs.  gross .weight;  maximum a l l owab le  
gross weight  (combined t r u c k - t r a c t o r  and semi 1 ,  73,280 Ibs.  . . 

. . 

1 8M I 8M 
Max. Gross 

36,000 

1 8M 32M 
Max. Gross 

50,000 

Max. Gross - 48,000 Max. Gross - 73,280 

Max. Gross - 62,000 Max. Gross -. 62,000 

1 8M 1 8M 
36,000 3,500 50,000 . . 3,500 

Max. Gross - 39,500 Max. Gross - 53,500 

@ 
18M 32M 

Maximum Gross - 68,000 
NOTE: The weights  as s p e c i f i e d  above app ly  t o  a l l  highways except those which a re  r e s t r i c t e d .  

R e s t r i c t e d  hlghways a re  c l e a r l y  marked as t o  maximum a l  lowable weights .  

Any t r a i l e r  o r  equipmsnt towed by a  power u n i t ,  whether i t  be t r u c k  o r  t r u c k - t r a c t o r ,  
i s  weighed as a combinat ion u n i t .  Power u n i t  must be l i censed  f o r  the maximum gross 
o f  such u n i t s .  
Temporary r e g i s t r a t  ion,  o r  what i s  commonly ca l l ed  Dr ive-out  Tags, cannot be 'used when 
v e h l c l e  I s  ope ra t i ng  under a  load. Said tag i s  f o r  the  purpose o f  d e l i v e r i n g  t r u c k  o r  
t r u c k - t r a c t o r  from the dea le r  t o  the purchaser.  

S i 7 e  R e s t r ~ c t r o I x  . . 
MAXIMUMWIDTH: 96 inches MAX'IMUM HEIGHT: 131 f ee t  

f 
MAXIMUM LENGTH: S i ng l e  Un i t 40 f ee t  

Combination o f  U n i t s  55 f e e t  
NUMBER CF TRAILERS PERMITTED: One f u  1 1 tr;i l e r  o r  semi - t ra i  l e r .  

F IGURE I 



APPENDIX A 

CITY OF MEMPHIS BUILDING PERMIT 
AND FEE SCHEDULE 



APPLICATION CITY OF MEMPHIS 
FOR BUREAU OF CONSTRUCTION CODE ENFORCEMENT BUILDING PERMIT NO. 

BUILDING PERMIT ' CITY HALL 125 N. MAIN 

JOB ADDRESS B 
NUMBER 

. 1  

L E G A L  
DESCRIPTION. 

NEW ADDIT ION I N S T A L L  DEMOLISH (BOND REQUIRED $250 MIN.) I 

270 ALTERATION REPAIR RELOCATE YES N 0 
SPECIAL CONDITIONS: ' 

I I 

DIRECTION 

2 
LOT NO. 

REHAB. AREA 

T O T A L  SO. FT. 

CONST. SUB-CLASS 

I 

V) 
V) 

- 

MAX.  CAPACITY 

NO. STORIES 

F I R E  ZONE 

NOTICE 
Separate permits are required. for Electrical, Plumbing, Heating, 
Ventilating or A i r  Conditioning. 
THIS PERMIT BECOMES NULL AND VOID IF WORK OR CON- 
STRUCTION AUTHORIZED IS N O T  COMMENCED WITHIN 6 
MONTHS OR WORK OR CONSTRUCTION IS SUSPENDED OR 
ABANDONED FOR A PERIOD OF 6 MONTHS AFTER WORK 
IS COMMENCED. 
Issuance o f  Permit S H A L L  N O T  be held t o  permit or to be an 

i? 
D 

0 
n  
m 

STREET N A M E  

3 

NO. ROOMS 

TYPE CONST. 

T O T A L  HEIGHT 

USE GROUP 

APPLICATION 
ACCEPTED BY:  

NO. OFF STREET 
PARKING SPACES 

I SPECIAL APPROVAL I REQUIRED 1 RECEIVED I NONE I 

OWNER 

1 1  
CONTRACTOR 

IS 
ARCH.IENGR. 

18 

5 
O ~ h e c k  =cash ~ M . O .  

NO. BATHS 

I I 

GARAGEICARPORT 
ATTACHED? YES N O  

I ZONING 

SUFFIX 

4 

PLANS CHECKED BY: F l R E  SPRINKLERS 
REQUIRED) YES N O  

1 

I PLUMBING I I I 

ADDRESS 

12 
ADDRESS 

16 
ADDRESS 

19 

CLASS OF WORK (CHECK ONE) 

5 

' 

ISSUANCE BY:  
NO. DWELLING 

UNITS 

I MECHANICAL I I I I 

ZIP 

5 
- n o  BLOCK 

9 

USE OF BUILDING 

2 1 

CLASS O F  CONSTRUCTION (CHECK ONE) 
RESIDENTIAL NONRESIDENTIAL 

10 

USE ZONE 

22 

ZIP 

13 
PHONE 

17 
PHONE 

2 0 

S 
2 5 

APT. 

6 

PHONE 

14 
F I L E  NUMBER 

F I L E  NUMBER 

f 
26 

approval of the Violat ion o f  any provisions of any City Ordinance 
or State Law. 

I THIS W I L L  CERTIFY T H A T  THE ABOVE N A M E D  IS I N  COM- 

DESCRIBE WORK 

23 

ELECTRICAL 

I PLIANCE WITH THE STATE OF TENNESSEE LICENSING ACT 
OF 1976. 

New 2 1 7 9  

SUBDIVISION 

7 

'CHANGE OF USE FROM 

24 

FIRE DEPARTMENT. 
I I I 

S I G N A T U R E  O F  C O N T R A C T O R  D A T E  

0 

?j 
m 

U & 0 ISSUED D A T E  

YES N O  

H E A L T H  DEPARTMENT 

OTHER (SPECIFY) 

INSTRUCTIONS TO APPLICANT: Please complete information in numbered boxes 1 through 27. Failure to provide complete 
information will result in rejection of this application and cause delay in issuing a valid permit. 

PERMIT FEE PLANS CHECK FEE ESTIMATED COST OF CONSTRUCTION T O T A L  V A L U A T I O N  



YETH CHANDLER 
HAYOR 

APP&-~lcl/x ,4 

CITY of MEMPHIS 

DIVISION OF PUBLIC SERVICE , 

. I  

. . 

.The City Council passed Tuesday, Decezber. 23, 1975 an 
ordinance t o  increase idechzniczl and Gas perinit f e e s  . 

whichwi l l  become ef fec t ive  Monday, January 19, 1976. 
. . . ,  I - .  

G a s  pe rmi t  fees  shall-be bas& upon t h e  estimzted cos t  
of t h e  hark involved and s h a l l  be as follows: 

. . . . . . 

100.00, the f e e  s h s l l  
the f ez  s h a l l  

t he  f e e  s h e l l  
-. 

Ihen the 'estimated cost  exceeds $1000-00, t h e  
addi t ional  fee  shzill be 54-00 per eech addi t ional  

/ 
$1000.00 of valustion, o r  f rac t ion  thereof. 

Efechanical permis fees shall be bzsed upon the  esti~ated 
C ~ - B T Z E ~ - . ~ J O P L  involved and s h a l l  be a s  follows: .' 

The fee s h a l l  be c o q u t e d  on the  basis  of d o l l a r  - . 

valuztion, s ix  dol la rs  ($6.00) f o r  the first one 
thousend dol lars  ($1000.00) and four do l l a r s  
($4.00) f o r  each addi t ional  thousand do l l a r  
evaluation.or  f r ac t ion  thereof,  . .  . 

. - 

-a'--- t 9 fir PnrlcTRI ICTION CODE ENFOECEMENT ., 
- 



APPENDIX B 

CITY OF MEMPHdS MECHANICAL PERMIT, 
STATE OF TENNESSEE DEPARTMENT OF LABOR LETTER 



I 

A P P E A I O ~ X  
APPLICATION CITY OF MEMPHIS . , 

FOR BUREAU OF CONSTRUCTION CODE ENFORCEMENT MECHANICAL PERMIT NC 
MECHANICAL PERMIT CITY HALL 125 N. MAIN 
---= -- 

M JOB ADDRESS "- NUMBER 

I 

1 
m ;  

o 1  
I 

m f  
8 

ZIP SUFFIX DIRECTION 

I 
i 

1 - 

STREET NAME 

NOTICE FIRE PROTECTION SYSTEM ' 

THIS PERMIT BECOMES NULL AND VOID IF  WORK OR CON- OTHER IDESCRIBE) STRUCTION AUTHORIZED IS NOT COMMENCED WITHIN 6 
MONTHS OR WORK OR CONSTRUCTION IS SUSPENDED OR 
ABANDONED FOR A PERIOD OF 6 MONTHS AFTER WORK . . 
IS COMMENCED. 
Issuance of Permit SHALL NOT be held to permit or t o  be an 
approval of the Violation of any provisions of any City Ordinance 
or State Law. 
Each System Requirer a Separate Permit. 
PHIS WILL CERTIFY THAT THE ABOVE NAMED IS IN COM- 

APT./SUITE 

, I l l >  
D 

WITH THE STATE OF TENNESSEE LICENSING ACT 

R E  O F  CONTRACTOR O A T €  

5 4 

SUBDIVISION 

0 
9 

(n 
0)  

-. 

. . 

TOTAL VALUATION 

Check Cash M.O. . TOTAL FEES ' . 

h -€GAL 
SCRIPTION 

I INSTRUCTIONS TO APPLICANT: Please complete information in numbered boxes 1 through 25. Failure to provide complete in- 

/ formation may result in rejection of this application and cause delay in issuing a valid permit. ,e F40201e0 
. . - - - . -  -_-_ New 1 / 7 9  

. .- ... ,. ...., .. . 

6 

2 
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6 
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LOT NO. 

a 

BLOCK 

9 
OWNER 

11 
CONTRACTOR 

IS 
ARCH.IENGR. 

CLASS OF CONSTRUCTION (CHECK ONE) 
10" RESIDENTIAL NONRESIDENTIAL 

ZIP 

13 
PHONE 

17 
PHONE 

ADDRESS 

12 
ADDRESS 

16 
ADDRESS 

PHONE 

14 
. F l L t  NUMBER 

FILE NUMBER 



STATE OF TENNESSEE 
DEPARTMENT OF LABOR 

OlVlSlON OF BOILER 6 ELEVATOR INSPECTION 
SECOND FLOOR . SO1 UNION BUlLOlNG 

NASHVILLE 37219 
(615) 741-2123 

October 16, 1979 

M r .  Robert  Gray, Progran~ Mdnager 
Memphis L i g h t ,  Gas, and Water D i v i s i o n  
P .  0. Box 430 
Memphis, Tennessee 38101 

Dear M r .  Gray: 

Th is  l e t t e r  i s  i n  r.cLsponse t o  a  telephone i n q u i r y  f rom M r .  Fred Von Hofe, 
Design Engineer, regard ing  code requirements and i n s t a l l a t i o n  permi ts  f o r  
b o i l e r s ,  pressure vessels ,  and e leva to r s  t o  be i n s t a l l e d  i n  you r  proposed coa l  
g a s i f i c a t i o n  p l d n t ,  

A l l  b o i l e r s  and u r i f i r e d  pressure vessels i n s t a l l e d  .in t h e  S t a t e  o f  Tennessee 
s h a l l  be cons t ruc ted  i n  accordance w i  t t ~  the ASME Uoi l e r  dnd Pressure Vessel Code 
and' stamped ASME and Nat iona l  Board (Nb) . I n  dddi  t i o t i  t o  ASYE and Na t i ona l  Board 
stamping, a l l  e l e c t r i c  b o i l e r s  s h a l l  bedr t he  Under .wr i ter8s Labora to ry  l a b e l .  

A1 1 e leva to r s ,  dumbwaiters , esca la to r s ,  and 111ovi ng walks, s h a l l  be c o n s t r u i t e d  
and i n s t a l  1,ed i n  accordance w i  t h  the  American Nat iona l  Standard Sa fe ty  Code f o r  
such equipment. (Re: ANSI -- A17.1 -- 1978). 

M r .  Von Hofe advised t h a t  your  proposed p l a n t  i s  t o  be i n s t a l l e d  w i t h i n  the  
c i t y  l i m i t s  o f  Memphis. S ince the  City of Meillphis has adopted t he  B o i l e r  and 
Pressure Vessel Law and Codes as w e l l  as the E leva to r  Law and Codes, which a r e  
equ i va len t  t o  the  S ta te  of  Tennessee Boiler, Pressure Vessel, and E l e v a t o r  Laws, 
t he  City o f  Memphis w i l l  have j u r i s d i c t i o n  over  the  i n s t a l l a t i o n  o f  a l l  such 
equipment. A l l  i n q u i r i e s  regard ing  i n s t a l l a t i o n  permi ts  f o r  code requirements 
r e l a t i v e  t o  b o i l e r ,  pressure vessels ,  o r  e l eva to r s ,  should be r e f e r r e d  t o  
M r .  O t i s  ~ ~ l e  o r  M r .  Max Lovelady w i t h  the  C i t y  o f  Memphis. 

I f  t h i s  o f f i c e  can be of ass is tance  t o  you i n  any way, p lease  adv ise.  

. 

D iv i . s ion  o f  B o i l e r  and E leva to r  I nspec t i on  

cc: M r .  O t i s  Kyle,  Ch ie f  Inspec to r  
Departrnerit o f  Put) 1 i c: Serv i c e  
125 N. Mid A r~~e r i ca  Mdl l 
Roon~ 406 
Memphis, Tennessee 38103 



APPENDIX C 

PLUMBING AND ELECTRICAL PERMITS 



APPLICATION CITY OF MEMPHIS 
FOR BUREAU OF CONSTRUCTION CODE ENFORCEMENT PLUMBING PERMIT NO. 

PLUMBING PERMIT CITY HALL 0 125 N. MAIN 
JOB ADDRESS P 

I NO. UNITS I I EACH I FEE I 

TREET NUMBER 

LEGAL 
DESCRIPTION 

CLASS OF WORK ICHECK ONE) 

NEW ADDITION 0 ALTERATION 0 SEWER TURNAROUND 0 24 
. - 

DIRECTION 

2 
LOT NO. 

I 

I 

1 

I 
I 

I 

~ 

F4ODO-194 New 6/19 I 

OWNER 

11 
CONTRACTOR 

16 
ARCHIENGR. 

18 

SPECIAL CONDITIONS 

signature of contractor dete 

STREET NAME 

3 

PERMIT FEES 

I 

NOTICE 
THIS PERMIT BECOMES NULL AND VOID I F  WORK OR CON- 
STRUCTION AUTHORIZED IS NOT COMMENCED WITHIN 6 
MONTHS OR WORK OR CONSTRUCTlON IS SUSPENDED OR 
ABANDONED FOR A PERIOD OF 6 MONTHS AFTER WORK IS 
COMMENCED. 
Issuance of Permlt SHALL NOT be held to permit or to  be an appro- 
val of the Violation of any provisions of any C ~ t y  Ord~nance or State 
Law. 
THIS WILL CERTIFY THAT M E  ABOVE NAMED IS I N  COM- 
PLIANCE WITH THE STATE OF TENNESSEE LICENSING ACT 
OF 1976. 

SEWER CONNECTION YES NO 

CK CASH M.O. TOTAL FEES 

AOORESS 

12 
AOORESS 

16 
ADDRESS 

19 

INSTRUCTIONS TO APPLICANT: Please complete information in numbered boxes 1 through 24. Failure to provide complete 
information may result in rejection of this application and cause delay in issuing a valid permit. 

SUFFIX 

4 

USE OF BLOG. .'USE ZONE 

' 

- ' 

TOTAL 

ZIP 

13 
PHONE 

17 
PHONE 

20 

2 I 

i 

ZIP 

5 
BLOCK 

9 
PHONE 

14 
FILE NUMBER 

FILE NUMBER 

n 

E 
CLASS OF CONSTRUCTION (CHECK ONE) 

10 RESIDENTIAL NON-RESIDENTIAL 

DESCRIBE WORK 

APT 

6 : 
t2 

SUBDIVISION 

7 
: 2 $  

z a 



CITY OF MEMPHIS 
APPLICATION ELECTRICAL 

FOR BUREAU OF CONSTRUCTION CODE ENFORCEMENT PERMIT NO. 
ELECTRICAL PERM~T 0 6 0 3 8 CITY HALL 125 N. MAIN 

JOB ADDRESS 

LEGAL 
DESCRIPTION 

I 6  10 20 
USE OF BLW. . USE ZONE 

SUBDIVISION D I. NO. ( DIRECTION 1 STREET NAME SUFFIX 

11 

CONTRACTOR 

15 

ARCWENOR. 

21 1 2 2  
DESCRIOE WORK 

1: $ 1  ol ZIP APT I 
2 

LOT NO. 

12 

ADDRESS 

16 

ADDRESS 

3 

OWNER 

CLASS OF WORK (CHECK O N 0  

24 NEW ADDITION 0 ALTERATION REPAIR 

I 1 5 MONTHS ARER WORK IS COMMENCED.. I 

ZIP ADDRESS 

13 

PHONE 

17 

PHONE 

. - I I 
-. I 

4 

PHONE 

!6 
FILE NUMBER 

PILE NUMBER 

SPECIAL CONOlTlONS 

' SEC UNIT 

2 Servlces Up to 100 Amps 

BLOCK 

0 

NOTICE 
THIS PERMIT BECOMES NULL AND VOID IF WORK OR CONSTRUCTlON 
AUTHORIZED IS NOT COMMENCED WITHIN 5 MONTHS OR WORK OR 
CONSTRUCTION IS SUSPENDED OR ABANDONED FOR A PERIOD OF 

or 101 to 230 Amps 
Feeder 231 to 400 Amps 

401 to 600 Amps 
601 to 800 Amps 

801 to 1600 Amps 
: 3 Clrcults 1200 Watt Llghting 

3 Clrcults 1000 W Receptacle 
8 Temp. Meter Center 230 Amp 

: 9 Socket Med. Base 8 Smaller 
(Each Group of 10) 

: 10 Flxturee: Installed Flrst Two i 
on Exletlng Clrcults, 
Each. Addltlonal 

11 Socket Merc. VaporlMogul 
13 Ballasts (1 st 2 

(Ea. Add. 
17 Appl. 8 Equip Clrcuits KW Fee 

1 thru 5 KW 
over 5 thru 10 KW 

over 10 thru 15 KW 
over 15 thru 20 KW 
over 20 thru 25 KW 

Each Add. Unlt of 5 KW 

5 
CLASS OF CONSTRUCTION (CHECK ONE) 

10 
RESIDENTIAL 0 NON-RESIDENTIAL 

Issuance of Permit SHALL NOT be held to permit or to be an approval 
of the Vlolatlon of any provisions of any Clty Ordinance or State Law. 
THlS WILL CERTIFY THAT THE ABOVE .NAMED IS IN COMPUANCE 
WITH THE STATE OF TENNESSEE LICENSING ACT OF 1976. 

RATE 

3.00 

APPROVEDBY APPLICATION BY 

UNITS 

6 

PLANS CK 

1 signature of contractor date 

7 

1 Disp. Oven Dryer Other ! I I I 

FEE 

1 25 Motors: 1st HPor Fractlon 1 3.00 1 I 
Each Add. HP 
Each Motor In Excess of 3 1 

258 A-C Units, Wlndow Type 
CAC Units, 25 AmplLess (Res.) 
CAC Units, Over 25A Same as HP 

26 Motor Generator Sets: Fee Same 
As No. 25 Convert Gen. to HP 

' 

Fee based On Each Set 
27 Motors: MovinglConnectlng Each ; 
28 Transformers a Banks of Transf . 

8 Capacitors-100 Watts to SKVA 
Over 5 KVA-Each KVA . 

29 Flood or 277V Light.-1st Clrcuit '. 
Each Add. Circuit 

29 SlgnslFestoon Llght. 1st Clrcult 
Each Add. Clrcult 

I Conduit Only 1. 3.00 1 I 

SEC UNIT 

18 Special Circuits 'Ea. Ckt. 
DMI Range Washer WIH 

1 30 Signs: Reconnectlon-1st Clrcult ! 1 3.00 1 - ( 

RATE 

1.00 

UNITS 

I Each Add. Circuit I 1.00 I I 

FEE 

1 32 Mercury Vapor.Lights: P.0.L 1 4-00 1 I I 33 Gasollne PumpdDIspensers 
Other I1O.ml  I 

I I I 

CK CASH M.O. TOTAL 
I I I I 1 

m ~ ~ ~ ~ ~ ~ l ~ ~ ~  TO APPLICANT: Please complete information in numbered boxes 1 through 24. Failure t o  provide rompten informtiM 
J 

wil l  result i n  rejection o f  this application and.cause delay i n  issuing a valid permit. 
Central Psrmlt Offlcm - Whl ta  Perrnlt - Canary 
Contractor's Office Copy ' - Green MLGlW ,Final CODY Qoldrnrod 

F-(OSQ.lQ Contractor Flnal Copy - PlnY 
R w .  1/79 



APPENDIX D 

FAA LIGHTING PERMIT AND U . S .  DOT PAMPHLET A C 7 0 / 7 4  6 0 - 1 E  

"OBSTRUCTION MARKING AND LIGHTING"  , NOVEMBER, 19  7 6 



THIS IS YOUR WORKSHEET' ~ o n n  A p p r o v e d  O.M.B. No. 04-ROO01 

DEPARTMENT OF TRANSPORTATION 
. . I NOTICE' TO PREPARER 

FEDERAL AVIATION. ADMINISTRATION OF FORM 1 

edbement will be made -within 30 .dap. 
kom receipt qf Notice. ' 

5. Rint or typo sll item.. Tho ad&- m a  
. . wi l l  bo \ud to r e t ~  a COW of this 

form; (see above) .. 

6. NodScation to tho F M  does not ' w h  
. lhe roquirementm of ,  any. 'other Core* 

mont Agency. 
. . 

. . 

I. Retain thin Work Sheet a, your copy. 

2..Completq and return the remaining 
four copies. Do not remove carbons. 

3. Be sure all copies are I&le. . . 
4. U a Notice ia not required or i t 's  Stand- 

. ard of Subpu( C. Part 77. u not ex- . 
ceeded.'a copy of Lhi. lorm will be re- 
t w e d  to you appropriately marked ia 
thio area. otherarise a seearate achowl- 

NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION . . 

1. NATURE OF STRUCTURE 

A. TYPE . 

NEW CONSTRUCTION 

 ALTERATION 

. . 
. . . . 

I 0. DESCRIPTION OF LOCATION OF SITE WITH RESPECT TO ,HIGHWAYS! STREETS, AIRPORTS, PROMINENT TERRAIN ' FEATURES, EXISTING STRUCTIJRES, 
ETC. (A t tach  a htghway, etreet, or any other approprtate map or acnled rlrnwrng. ahowcttg the relattonakip of constructton stte to ,neareat 
a i r p o r t ( @ ) .  I1 more apace in required, continue on u eeparate eheet 01 paper and a t tach to thia.notice.)  I 

. . 

. . 

. . . . 
4. ,LOCATION OF 'STRUCTURE. 

, 5. HEIGHT AND ELEVATION (Complete 9 ,E and C to the neqreet l o o t )  ' . . 
' 1 6. WORK SCHEDULE .DATES . 

I A. BEGINNING ' ' . . A. ELE~ATIO'N OF .SITE ABOVE MEAN SEA ,LEVEL 

2. NAME AND ADDRESS OF INDIVIDUAL, COMPANY, CORPORATION,'ETC. PROPOSING, 
THE CONSTRUCTION OR ALTERATION (Xumber, Street,  Citu, State and Zip Code) 

8. CLASS 

0 PERMANENT . 

OTEMPORARY ' ' 

3. COMPLETE DESCRIPTION OF STRUCTURE (Include eflectitie radiated power oJ propoaed or modified AX, FY,' or TV station and aeaigned Ire- 
quency.; size and configuration of power tranamieaion fine in  vicinity 01 FAA Jacilities an, approprtate).  ,, . 

' 

I HEIGHT OF STRUCTURE INCLUDING APPURTENANCES AND, LIGHTING'. . 
. ( i t  any )  .ABOVE GROUND, OR WATER IF so SITUATED 

C. PROPOSED LENGTH OF . 
.' TIME TO COMPLETE 

(Months)  

8. NEAREST CITY OR TOWN, AND STATE 

. . 
(1)  DISTANCE FROM 4 0 '  (2) DIRECTION FROM 48 

. . : . MILES . I. ,, . . .  

A. COORDINATES ( T o  neareat .aecand) . 

. . 
7 .  OBSTRUCTION MARKED AND/OR ,LIGHTED IN AC- , 

. . A. &RKED 
CORDANCE WITH CURRENT FAA ADVISORY ClR- . . 
CULAR 7017460-1,. OBSTRUCTION MARKING AND, , 

" AVIAT'ON RED OBSTRUCT1ON . ' . . . .  
, . 

. LIGHUNG . . . . . c. HIGH INTENSITY 'WHITE OBSTRUCTION LIGHTS 
.. . . . .  . . D. DUAL LIGHTING SYSTEM 

I .  I I 

I &Y CERTIFY Lhat 4 of the above statemsnb made by n e  are truer complete. and correct to the best of my Imowledge. . . . . 
TEL. NO. (Give  area , , TYPED. NAME/TITLE OF PERSON FILING NOTICE I code) '1 

LATITUDE . 

C. NAME OF NEAREST AIRPORT, HELIPORT, OR SEAPLANE BASE. . , I , ( 1 )  DISTANCE FROM NEAREST POINT OF . ' 

. . NEAREST RUNWAY . . . 

Notice is. required by Part 77 of . the Federal Aviation Regulations.(14 c.F.'R. Fart 7 7 )  pursuant to Section '1101 of the ~ e d e r a l  Aviation Act of 
- 

' 1958, as amended (49 U.S.C., 1101). Persons who knowingly. and willfully violate the Notice requirements .of Part 77 are subject to a fine. 
(criminal penalty) of  not.  more than $500 for the first offense and not  more - than 82.000, for subsequent offenses, pursuant to Section 902(a) 

. . . of the Federal Aviation Act of 1958, as amended (49 U.S.C. 1472(a)). 

.FAA Form 7460- 1 . ( 1-78) SUPERSEDES PREVIOUS, EDITION ' 
. 

, DO NOT REMOVE CARBONS 
. . . . 

' LONGITUDE 

. 0 

(2) DIRECTION FROM ' 

AIRPORT 

. . .  

*' 



NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION 

577.13 Construction or a.lteration requiring notice. 
( a )  Except as provided in 577.15. each sponsor who proposes any of the 

I 
following construction or alteration shall notify the Administrator in the.form 
and manner prescribed in 977.17: 

(1) Any construction or alteration of more than 200 feet in height above 
the ground level at its site. 

. (2) Any construction or alteration of &eater height than an imaginary 
surface extending outward and upward at one of the following slopes: 

( i )  100 to I for a horizontal distance of 20.000 feet from the nearest 
point of the nearest runway of each airport specified in subparagraph (5) 
of this paragraph with at least one runway more than 3.200 feet in actyal 
length, excluding heliports. , 

(ii< SO to I for a horizontal distance of 10.000 feet from the nearest 
point of the nearest runway of each airrort specified in subparagraph ( 5 )  
of .this paragraph with its longest runway no more than 3.200 feet in 
actual length. excluding helipow. ' 

(iii) 25 to I for a horizontal distance of 5.000 feet from the nearest 
point of the nearest landing and takeoq area of each heliport s~ecified,in 
subparagraph (5) of this paragraph. 

(3) Any highway, railroad, or other traverse way for mobile objects, of a' 
height which. if adjusted'upward 17 feet for an Interstate Highway that is 
pan of the National. System of Military and Interstate Highways where 
overcrossings are designed for a minimum of 17 feet vertical distance.' I5 
feet for any other public roadway, 10 feet or the height of the highest mobile 
object that would normally traverse the road. whichever is greater, for a 
private road. 23 feet for a railroad, and for a .  waterway or any other traverse 
way not previously mentioned, an amount equal to the height of the highest 
mobile object that would normally traverse it. would exceed a standard of 
subparagraph ( I )  or (2) of this paragraph. 

I (4) When requested by the FAA. any construction or' alteration that would 
k in an instrument approach area (defirkd in the FAA standards governing 
insaument approach procedures) and available information indicates it 
might exceed a standard of Subpart C of this part. 

(5) Any construction or alteration on any of the following aiidorts 
(including heliports) : . 

(i) An airport that is available for public use and is listed in the Air- 
' 

port Directory of the current Airman's Information Manual or in either the. 
Alaska or Pacific Airman's Guide and Chart Supplement. 

(ii) An airport under construction, that is the subject of a notice' or pro- 
posal on file with the Federal Aviation Administration, and except for 
military airpow. it is clearly indicated that that airport will be available 
for public use. 

(iii) An airport that is operated by an armed force of the United States. 

(b) Each sponsor who proposes construction o; alteration that is the sub- 
ject of .a  notice under paragraph (a)  i ~ f  this section and is advised by an 
FAA regional office that a supplemental notice is required shall submit that 
notice on a prescribed fonn to be received by the FAA regional offia at 
eas t  48 hours before the stan of the construction or alteration. 

(c) ~ a & .  sponsor whd undertakes construction or alteration that is the 
subject of a notice under paragraph. ( a )  of this section shall, within .5 days 
after that construction or alteration reaches its greatest height. 'submit a 
supplemental notice on a prescribed form to the FAA regional office having 
jurisdiction over the area involved, if-. 

(1) The construction or alteration is more than 200 feet above the s&ce 
kvel of i s  site; or 

(2) An FAA regional office advises him that submission of the' form i s  rc- 
quired. 

577.15 Construction or alteration not requiring notice. 1 
No person is required to notify the Administrator for any of the following 

construction or alteration: 
I 
I 

( a )  Any object that would, be shielded by existing structures of a perma- 
nent and substantial character or by natural terrain or topographic features 
of equal or greater. height. and would be located in the congested area of a 
city, town, or settlement where it is evident beyond all reasonable doubt 
that the structure so shielded will not adversely affect safety in air navigation. . . 

(b )  Any antenna structure of 20 feet or less in height except one that 
would increase the height of another antenna structure. 

. 

( c )  Any air navigation facility. airport visual approach or landing aid. 
aircraft arresting device. or meteorological device. of a type approved by 
the Administrator, or an appropriate military service an military air~0rts.  the 
location and height of which is fixed by its functional purpose. 

(d)  Any construction or alteration for which notice is required by any 
other FAA regulation. , 

577.17 Form and time of notice. 
( a )  Each person who is required to notify the Administrator under 677.19 

( a )  shall send one executed form set (four copies) of FAA Form 7*1, 
Notice of Proposed Construction'or Alteration. to t k  Chief, Air .Tra5c 
Division. FAA Regional Office having jurisdiction over the area within which 
the construction or alteration will be located.. Copies of FAA Form 7460-1 
may be obtained from the headquarters of the Federal Aviation. Administration 
and the regional offices. 

(b )  The notice required under 577.13 (a)  (1) through (4) must be sud- 
mitted at least 30 days before the earlier of the following dates- 

(!), The date the proposed construction or alteration is to begin. 
(2) The date an application for a construction r emi t  is to 'be filed. 

However, a notice relating to .proposed construction or alteration that is 
subject to the licensing requirements of the Federal Communications Act 
may be sent to the FAA at the same time the application for construction is 
filed wih the Federal Communications Commission. or at any time before that 
filing. 

(c)  A proposed structure or an alteration td an existing swcture  that ex- 
ceeds 2.000 feet in height above the ground will be presumed to be .a hazard 
to air navigation and to result in 'an inelficient utilization of airspace and the 
applicant has the burden of overcoming that presumption. Each notice sub- 
mitted under the pertinent provisions of Part 77 proposing a structure in 
excess of 2.000 feet above 'ground, or an alteration that will make an existing 
structure exceed that height, must contain a detailed showing, directed to 
meeting this burden. Only in exceptional cases, where the FAA concludes that 
a clear'and compelling showing has been made that it would not result in all 
inefficient utilization of the airspace and .would not result in a hazard to air . 
navigation, will a determination of no hazard be issued. 

( d j  1" the case of an emergency involving essential public s m i m ,  public . 
health, or putilic safety. that requires immediate construction or alteration. 
the 30-day requirement in paragraph (b) of this'section does not apply and' 
the notice. may be sent by telephone, telegraph. or other expeditious means. . 
with an executed FAA Form 7460-1 submined within five day's thereafter. 
Outside normal business hours, emergency notices by telephone or telegraph 
may be.submitted 'to' the nearest FAA Flight Service Station. 

(e) Each 'person who is required to notify the Adminismator by paragraph. 
(b)  or (c) of $77.13, or both, shall .send an executed copy of FAA Form 
7460-2.. Notice of Progress of Construction or Alteration, to the Chief, Air 
Traffic Division. FAA Regional Offih having jurisdiction over the area involved. 

. ADDRESSES OF THE REGIONAL OFFICES AND SAN JUAN. AREA OFFICE . , 

. . .  

[AAL - ALASKAN REGION] JANW - NORTHWEST REGIONJ JANE - NEW ENGLAND, REGION/ ~ A S W  - SOUTHWEST REGION/ 

Alaskan Regional Office ' Northwest Regional Office . New England Regional Office Southwest Regional Office 

632 Sixth Avenue ' FAA Building, Boeing Field . . 12 New England Executive Park ' 4400 Blue Mound Rwd 
Anchorage, AK 99501 Seattle, WA 98108 . . '8urlingtan, MA 01 803 ' Fort Worth, TX 76101 , . 

Tel. 907-2654271 . . Tel. 206767-2610 Tel. 61 7-273-7285 Mail Address: . . 

Federal Building San Juan, PR 00914 . Mail Address: , 

, . P.O. 'Box 4009 ~arnaica ,  NY 11430 Tel. 809-791 -1250 
Tel. 21 2-9953390 . . ' Honolulu, HI 96813 

Tel. 808-9550-491 ' 

FAA Form 7460-1 ( 1-78) .SUPERSEDES. PREVIOUS EDITION . U.S. GOVERNMENT PRINTING OFFICE:  1978 -733 -737 

P.O. Box 1689 . I A W E  -,WESTERN  REGION^ . [ASO - SOUTHERN REGION 1 ARM - ROCKY MOUNTAIN REG. Fort Worth. TX 76101 
TeI. 817-624-491 1. ext. 306 . , . ' Wastern Regional Office Southern Regional Office ' 

15000 Aviation Boulevard, 3400 Whipple Street . 10455 East 25th Avenue 
Hawthorne, CA 90260 East Point. GA 30344 . Aurora, CO 80010 
Mail Address: Mail Address: Tel. 303-837-3937 . Central Regional Office 

P.O. Box 92007 . . P.O. Box"20636 . 601 East 12th Street . 
. Worldway Paital Center ' Atlanta, GA 30320 . . [AGL-GREAT LAKES REGION( Kanaas City;.MO M I 0 6  

Tel.. 8163743408 ' Lm Angeles,' CA 90QO9 Tel. u 7 6 3 - 7 6 6 6  Great Lakes Regional Office 
. . Tel. 213-536-61 86, 2300 East Devan Avenue ' .  ~ A P C  - PACIFIC-ASIA  REGION^ 

Des Plaines, IL 60018 
312-694-4500, 456 . , ., ' ., pacific-hia .Regional Office- . 

. . 
Eastern Regional Office RFD-1, Box 29A . . 1833 Kalakaua Avenue 

Honolulu, HI 96815 . '. JFK International Airport Loiza Street'Statian 

. 



Befoh completing this form it is recommended that the following exeerpts'from the. ' . . 
,.Federal Aviation Regulations, Part 77, Subchapter B below be reviewed. 

' 

USE BACK OF THIS SHEET AS WORKSHEET - . . . . 
.- . .- . - . . .- - - .. -. . -. .- . - -- - - 

I DO NOT REMOVE CARBONS F o r m  A p p r o v e d  O.M.B. No. 04-ROO01 

I DEPARTMENT OF TRANSPORTATION I FOR FAA USE ONLY I 
FEDERAL AVIATION ADMINISTRATION 

AERONAUTICAL STUDY NO. I NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION I 

Should he o b s h d i o n  marked 
0 l ighted per FAA Advhorg Circular 
7W4Ml. c w . 4  

0 Obstruction marking and lighting u s  
not necessarg. 

FAA w i l l  either r e t w  this form or 
insue a separate acknowledgemspt. 

A. The proposed structure: 

1. NATURE OF STRUCTURE 

0 ALTERATION 

R e q a e e  supplemental notice. 
Use FAA form enclosed. 

B. FCC 0 wan w u  not ad r l ed .  

C. PROPOSED LENGTH OF 
TIME TO COMPLETE 
( V o n t h a )  

A. TYPE a N E  CONSTRUCTION 

UTEMPORARY 

I I REMARKS: I 

0. CL4SS 

0 PERMANENT 

0 Does not require a notice to FAA. 

2. NAME AND ADDRESS OF INDIVIDUAL, COMPANY. CORPORATION, ETC. PROPOSING 
THE CONSTRUCTION OR ALTERATION ( S u ~ n b e r ,  .S'treet, C i ty ,  Stclte uttd Z i p  c o d e )  

0 Would not exceed any o b s d o n  
standard 01  par^ 77 and would not be 
a hazard to air navigation. 

I ISSUING OFFICE: I 

- 
3. COMPLETE DESCRIPTION OF STRUCTURE ~ l t t c l u d e  ~,gccti~.c!  rrrrliftterl po#r.er of proposed or 

~~roclipetl l.11, F U  or 7'1' s l r r f i o ~ ~  ft~rfl ft.v.xi!/ll~~d f r e f / ~ r c t t ~ y :  .vi:e Und ~ o n p g u r a t i o n  of pottier 
tranantiaaion line i ~ r  vicinity of F A A  /,#cilitie.v un upp~;opr iu tc ) .  

REVIEWING OFFICER . . 

D. DESCRIPTION OF LOCATION OF SITE WITH RESPECT TO HIGHWAYS, STREETS AIRPORTS, PROMINENT TERMIN FEATURES, EXISTING STRUCTURES, 
ETC. (d t tuc l r  a Lightcuv, ~ t r e e t ,  or ony otlter appropriate map or acolefl ; l rawing   bowing the relat ionehip of conetruction aite to neareat 
n i r p o r t ( 8 ) .  I 1  more apuce in required, continue on  a aeporate eheet of paper and attaclr to  thia notice.)  

DATE 

t I 
4. LOCATION OF STRUCTURE 

5. HEIGHT AND ELEVATION (Complete A, B nnfl  C to  t h e  nearest f o o t )  1 6. WORK SCHEDULE DATES 

A. ELEVATION OF SITE ABOVE MEAN SEA LEVEL I I BEGINNING 
B, HEIGHT OF STRUCTURE INCLUDING APPURTENANCES AND LIGHTING . 

(if a n y )  ABOVE GROUND, OR WATER IF so SITUATED I B. END I 

A. COORDINATES (1 '0 ncore*t recottd) 

I 

C. OVERALL HEIGHT ABOVE MEAN SEA LEVEL ( A  + B )  I 
I 

I 
I YES I NO I 

LATITUDE 

0. NEAREST CITY OR TOWN, AND STATE 

LONGITUDE 

" ( 1 )  DISTANCE FROM 40 

MILES 

I D. DUAL LIGHTING SYSTEM 

I HEBEBY CEBTIFY that all of the above statements made b y  me are t ~ e .  complete. and correct to the best of my  knowledge. 

DATE I TEL. No. (Give  area  I TYPED NAME/TItLE OF PERSON FILING NOTICE I SIGNATURE I 

( 2 )  DIRECTION FROM 48 

(2) DIRECTION FROM 
AIRPORT 

C. NAME OF NEAREST AIRPORT, HELIPORT, OR SEAPLANE BASE 

7. OBSTRUCTION MARKED AND/OR LIGHTED I N  AC. 
CORDANCE WITH CURRENT FAA ADVISORY CIR- 
CULAR 70/7a60-I, OBSTRUCTION MARKING AND 
LIGHTING 

code) 

( I )  DISTANCE FROM NEAREST POINT OF 
NEAREST RUNWAY 

A. MARKED 

B. AVIATION RED 

C. HIGH INTENSITY WHITE OBSTRUCTION LIGHTS 

I 

Notice is required by Part 77 of the Federal Aviation Regulations (14 C.F.R. Part 77) pursuant to Section 1101 of the Federal Aviation Act of 
1958. as amended (49. U.S.C. 1101). Persons who knowingly and wi l l fu l ly violate the Notice requirements of Part 77 are subject to a fine 
(criminal penalty) of not more than $500 for the first offense and not more than $2.000 for subsequent offenses, pursuant to Section 902(a) 
o f  the Federal Aviation Act of 1958. as amended (49 U.S.C. 1472(a)). 

I 
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5 
1. PURPOSE. 'Chis c i r c u l a r  d e s c r i b e s  t h e  F e d e r a l  A v i a t  i o n  Gdmin i s t r a t  i o n ' s  

!.: s tar i r la . rds  f o r  o b s t r u c t  i o n  m a r k i n g  a n d  l i q h t  i.ng. 
1. 
f: 2 .  CANCELLATION. T h i s  c a n c e l s  a n d  s u p e r s e d e s  A d . v i s o r y  C i r c t l l a r  Number 
5:. 
I:.. 
5.' 

- 1 T d a t e d  A p r i l  1 8 ,  1975 .  

3. EXPLANATION OF REVISIONS. T h i s  c i r c t l l a r  l i p d a t e s  A d v i s o r y  C i r c u l a r  -- ---.-- - - -- ---.- 
Number 7077460-ID,  by  m a k i n g  e d i t o r i a l  c h a n g e s  o f  a  m i n o r  n a t u r e .  

$ The  p a r a g r a p h  o n  t e m p o r a r y  r ~ a r n i ~ i ) :  l i p , i i t s ,  i f  r e q u i r e d  t o  b e  u s e d  
i.i 
,.. d u r i n g  c o n s t r u c t  i o n ,  h a s  b e e n  exp.qntlsd t n  a l l o w  u t i l i z a t i o n  o f  
,.:. w h i t e  s t r o b e  and  b a t t e r y - o p e r a t e d  u n i t s  wh ich  w e r e  n o t  p r e v i o u s l y  

a v a i l a b l e .  The  ~ a r a g r a p h  r e l a t i n g  t o  r a t e d  lamp v o l t a g e  f o r  
i n c a n d e s c e n t  l a m p s  was r e w o r d e d  t o  c l a r i f y  i t s  i n t e n t .  

The  U n i t e d  S t a t e s  c u s t o m a r y  u n i t s  o f  measlircm::nt a r e  z r a d u a l l y  c. 
f v 

h e c n g  r e p l a c e d  b y  t h e  m e t r i c  s y s t e m .  R e c o g n i z i n g  t h i s  t r e n d ,  w e  

i c o n s i d e r  i t  i m p o r t a n t  to  p r e p a r e  f o r  b r o a d e r  u s e  o f  t h e  m e t r ' i c  

I s v s t e m .  T h e r e f o r e ,  For  i n c o r m a t  i o n  p u r p o s e s ,  !net  r i c  u n i t s  h a v e  
i 
! b e e n  i n c l u d e d  i n  p a r e n t h e s i s  n e x t  t o  t h e  E n g l i s h  u n i t s  t h r o u g h o u t  

t h e  t e x t .  The  m e t r i c  v a l ~ l e s  a r e  b a s e d  11po11 t h e  I n t e r n a t i o n a l  
? y s t e v . o E  U n i t s  ( S I s )  a s  s t a t e d  i n  t h e  M e t r i c  C o n v e r s i o n  A c t  
n f  1 3 7 5  ( P u b l i c  Law 94-168) .  S e c t i o n  4 0 3  o f  P u b l i c  Law 93-350 
e n c o u r a p , e s  t!ie u s e  o f  ST 1111 i t s .  T h e  E n n l i s h / m e t r i c  e q u i v a l e n t s  
( 1  f o o t  e q u a l s  -395 v e t e r s )  a r e  r o u n d e d  o f f  a n d ,  t h e r e f o r e ,  d o  
n o t  r e p r e s e n t  e x a c t  c o n v e r s i o n s  o f  t h e  S n g l i s h  v a l u e s .  ' The  
E n g l i s h  v a l u e s  s h o u l d  b e  u s e d  i n  a p p l y i n p ,  t h e  s t a n d a r d s  c o n t a i n e d  
iri t h i s  a d v i s o r y  c i r c r l l . a r .  T h i s  d o e s  n o t  i n v o l v e  a n y  c h a n g e  i n  
. : tandard  d i m e n s i o n s ,  t o l e r a n c e s  o r  p e r f o r m a n c e  s n c ? c i f i c a t i o n s .  

f FAA Form 1320-7 (2-71) SUPERSEDES PREVIOUS E D I T I O N  ln i  tiated by: AAT-240 
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FOREWORD 

~ a r k i n g  and L i g h t i n g  Equipment. The FAA s t r o n g l y  recommends t h a t  on ly  
those  l i g h t i n g  systems and p a h t  m a t e r i a l s  be used t h a t  meet t h e  minimum 
t e c h n i c a l  s t a n d a r d s  e s t a b l i s h e d  by FAA. Considerable  e f f o r t  and r e s e a r c h  
have been expended i n  de te rmin ing  t h e  minimum systems o r  q u a l i t y  o f  m a t e r i a l s  
t h a t  w i l l  produce an a c c e p t a b l e  l e v e l  of s a f e t y  i n  marking and l i g h t i n g  
o b s t r u c t i o n s  t o  a i r  n a v i g a t i o n .  While b r i g h t e r  o r  a d d i t i o n a l  l i g h t s  may be 
d e s i r a b l e  t o  i d e n t i f y  an o b s t r u c t i o n  t o  a i r  n a v i g a t i o n ,  and may, on occas ion ,  
be recommended, t h e  FAA has  s p e c i f i e d  t h e  minimum l e v e l  i n  t h e s e  s t a n d a r d s  
i n  t h e  i n t e r e s t  o f  economy, ecology and energy c o n s e r v a t i o n .  There fo re ,  t o  
p rov ide  an adequate  l e v e l  o f  s a f e t y ,  o b s t r u c t i o n  l i g h t i n g  systems should  be 
i n s t a l l e d ,  opera ted  and mainta ined a s  s t a t e d  i n  t h e s e  s t a n d a r d s .  (See 
paragraphs  15h, i ,  and j ;  16a ,  b ,  c ,  and d ;  and 17b,  and c . )  

Ra t iona le  f o r  Obs t ruc t ion  Light  I n t e n s i t i e s .  Federa l  Avia t ion Regula t ions  
I F A R S ) ,  P a r t  91,  General  Operat ing and F l i g h t  Rules .  p r e s c r i b e s  r u l e s  .- . . 
governing t h e  o p e r a t  ion  o f  a i r c r a i t  i n c l u d i n g  h e l i c o p t e . r s ,  w i t h i n  t h e  
United a S t a t e s .  

a .  Speed R e s t r i c t i o n s .  B a s i c a l l y ,  a i r c r a f t  may not  be opera ted  a t  
speeds  i n  excess  o f  250 kno t s  (288 mphl463 km/h) whi le  below 10,000 
f e e t  (3,048m) above mean s e a  l e v e l ;  i f  w i t h i n  an a i r p o r t  t r a f f i c  
a r e a ,  i n  excess  of  156 kno t s  (180 mphl290 km/h) f o r  a i r c r a f t  wi th  
r e c i p r o c a t i n g  e n g i n e s ,  and 200 knots  (230 mph/370 km/h) f o r  t u r b i n e  
powered a i r c r a f t ;  and w i t h i n  a  t e r m i n a l  c o n t r o l  a r e a  (TCA) i n  excess  
of  250 kno t s  (288 mphl463 km/h). 

b. A l t i t u d e  R e s t r i c t i o n s .  No person may o p e r a t e  an a i r c r a f t  over  
congested a r e a s  below an a l t i t u d e  o f  1 ,000 f e e t  (305m) above the  
h i g h e s t  o b s t a c l e  w i t h i n  a  h o r i z o n t a l  r a d i u s  of 2 ,000 f e e t  (610m) 
of t h e  a i r c r a f t - ;  o r ,  except  over  open water  o r  s p a r s e l y  popula ted 
a r e a s ,  below 500 f e e t  (153m) above t h e  s u r f a c e  over  o t h e r  a r e a s ;  
and no t  c l o s e r  than  500 f e e t  (153m) t o  any pe r son ,  v e s s e l ,  v e h i c l e  
o r  s t r u c t u r e .  Also ,  i n  o p e r a t i n g  a i r c r a f t  a t  t h e  minimum s a f e  
a l t i t u d e s  i n  conformity  wi th  S e c t i o n  91.79, p i l o t s  must be a b l e  t o  
s e e  and e s t i m a t e  d i s t a n c e s  from o b s t r u c t i o n s ,  when over . conges ted  , 
a r e a s ,  a t  d i s t a n c e s  up t o  2,000 f e e t  (6101111, and when over  o t h e r  
than congested a r e a s ,  a t  d i s t a n c e s  o f  500 f e e t  (153m). 

c .  V i s i b i l i t y  Minimums. A i r c r a f t  may a l s o  o p e r a t e  i n  compliance wi th  
v r s l b ~ l l t y  mlnlmums i n  S e c t i o n  91.105 w i t h i n  c o n t r o l l e d  a i r s p a c e  - - -  

with  a  f l i g h t  v i s i b i l i t y  of a t  l e a s t  3  s t a t u t e  m i l e s  (3 .8 'km) and 
o u t s i d e  c o n t r o l l e d  a i r s p a c e  with a  minimum of  1 s t a t u t e  m i l e  (1.6 km) 
f l i g h t  v i s i b i l i t y .  * 
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* 
d .  H e l i c o p t e r s .  H e l i c o p t e r s  may o p e r a t e  a t  lower  a l t i t u d e s  p rov ided  * 

t h e  o p e r a t i o n s  a r e  conducted  wi thou t  h a z a r d  t o  p e r s o n s  o r  p r o p e r t y  
on t h e  s u r f a c e  and a l s o  comply wi th  s p e c i f i e d  h e l i c o p t e r s  d e s i g n a t e d  
r o u t e s .  H e l i c o p t e r s  may a l s o  be  o p e r a t e d  o u t s i d e  o f  c o n t r o l l e d  
a i r s p a c e  a t  o r  below 1 , 2 0 0  f e e t  (366m) above t h e  s u r f a c e  w i t h  
v i s i b i l i t y  l e s s  t han  1 m i l e  (1 .6  km) p rov ided  i t  i s  o p e r a t e d  a t  
a  speed t h a t  a l l o w s  t h e  p i l o t  a d e q u a t e  o p p o r t u n i t y  t o  see-and-avoid 
any  a i r  t r a f f i c  o r  o t h e r  o b s t r u c t i o n .  I 

e ,  G u y e d . . S t r u c t u r e s .  The guys  o f  a  2 ,000-foot  (610m) s k e l e t a l  tower  
( t h e r e  a r e  1 0  i n  e x i s t e n c e  a t  o r  above 2 ,000  f e e t  (610m)) a r e  anchored  
from 1 , 6 0 0  (488m) t o  2 ,000  f e e t  (610111) from t h e  b a s e  o f  t h e  s t r u c t u r e .  
T h i s  p l a c e s  a  p o r t i o n  o f  t h e  guys 1 , 5 0 0  f e e t  (458m) from t h e  tower  a t  
a  h e i g h t  o f  between 1.25 (38rn) t o  500 f e e t  (153m) above g.round l e v e l ,  
S t r u c t u r e s ,  i n c l u d i n g  guys ,  have  t o  be avoided  by 500 f e e t  (153111) i n  
open a r e a s ;  t h e r e f o r e ,  t h e  tower h a s  t o  be c l e a r e d  by 2 ,000  f e e t  (610m) 
h o r i z o n t a l l y .  

f .  Minimum O p e r a t i n g  C o n d i t i o n s .  A "wors t  c a s e "  s i t u a t i o n ,  i . e . ,  t h e  
minimum c o n d i t i o n ( s )  under  which an a i r c r a f t  c an  l e g a l l y  b e  o p e r a t e d  
and which r e q u i r e s  t h e  g r e a t e s t  i n t e n s i t y  f o r  an o b s t r u c t i o n .  1 i g h t  t o  
be e f f e c t i v e ,  i s  a t  any  a l t i t u d e  above t h e  s u r f a c e ;  i n  1  m i l e  (1.6 km) 
f l i g h t  v i s i b i l i t y ;  a t  a  maximum speed o f  250 k n o t s  (288  mph/463 km/h) ,  
and remain a t  l e a s t  2 ,000  f e e t  (610m) h o r i z o n t a l l y  from s t r u c t u r e s .  

g. I n t e n s i t y  Requ, irments .  .An a i r c r a f t  t r a v e l l i n g  a t  250 k n o t s  (288  mph/ 
463 km/h) r e q u i r e s  1 .48  s t a t u t e  m i l e s  t o  avo id  an o b j e c t  by  2 ,000  f e e t  
(610m) once  t h e  p i l o t  s e e s  t h e  o b s t r u c t i o n  l i g h t ,  r e c o g n i z e s  t h e  l i g h t  as 
marking an o b s t r u c t i o n ,  i n i t i a t e s  e v a s i v e  a c t i o n ,  and a l l o w i n g  f o r  a i r c r a f t  

* 1 
l a g .  An a i r c r a f t  t r a v e l l i n g  a t  165 k n o t s  (190 mph/306 km/h) r e q u i r e s  I 

1 . 18  s t a t u t e  m i l e s  (1 .9  km)to evade  an o b s t r ~ ~ c t i o n  by 2 ,000  f e e t  (610111) 3 .  

h o r i z o n t a l l y .  FAA approved o b s t r u c t i o n  l i g h t s  meet o r  exceed  t h e  f o l l o w i n g  
i n t e n s i t y  r e q u i r e m e n t s :  

PERIOD - TYPE LIGHT COLOR - INTENSITY (CANDELAS~ 

F l a s h i n q  Beacon (300mm) Red 2 ,000  
Night  : High I n t e n s i  t y  White 4 , 0 0 0  (+25%) 

Red 
- 

S t e a d y  Burning 32.5 

High I n t e n s i t y  White 200,000 
Day: ( T a l l  S t r u c t u r e s )  

High I n t e n s i t y  White 100 ,000 - 
( C a t e n a r y )  

~ w i l i ~ h t  : High I n t e n s i t y  White 20 ,000  (+25'%) - 
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h .  D i s t a n c e  V e r s u s  I n t e n s i t i e s .  The f o l l o w i n g  t a h l e  ( 

t h e , v a r i o u s  i n t e n s i t i e s  c a n  b e  s e e n  u n d e r  o n e  ( 1 . 6  
mile  m e t e o r o l o g i c a l  v i s i b i l i t i e s :  

TIME METEOROLOGICAL DISTANCE INTENSITY 
PERIOD VISIBILITY STATUTE MILES (KILOMETERS1 CANDELAS 

MILES (KILOMETERS 
N I I I 

e p i c t s  t h e  d i s t a n c e  
km) and t h r e e  ( 4 . 8  km) 

OBSTRUCTION 
LIGHT 

300m Beacon-Red 
Strobe-White 
Steady Burning-Red 

300mm Beacon-Red 
Strobe-White 
Steady Burning-Red I 
Strobe-White 
Strobe-White 

Strobe-White 
Strobe-White I 
Strobe-White I 
Strobe-White I 

* D i s t a n c e  d e p e n d s  on n o r t h  s k y  i l l u m i n a n c e :  

CONCLUSION. A i r c r a f t  t r a v e l l i n g  a t  1 6 5  k n o t s  (190 m.ph/306 km/h) o r  l e s s  
s h o u l d  b e  a b l e  t o  see o h s t r u c t i o n  l i g h t i n g  i n  s u f f i c i e n t  t i m e  t o  a v o i d  t h e  
s t r u c t u r e  by  a t  l e a s t  2 , 0 0 0  f e e t  (610m) h o r i z o n t a l l y  under ,  a l l  c o n d i t i o n s  
o f  o p e r a t i o n , . p r o v i d e d  t h e  p i l o t  i s  o p e r a t i n q  i n  a c c o r d a n c e  w i t h  FAR, 
P a r t  91.  A i r c r a f t  o p e r a t i n g  b e t w e e n  1 6 5  k n o t s  ( 1 9 0  mph/306 km/h) 'and 
250 k n o t s  ( 2 8 8  mph/463 km/h) s h o u l d  b e  a b l e  t o  s e e  t h e  o b s t r u c t i o n  l i g h t i n g  
u n l e s s  t h e  w e a t h e r  d e t e r i o r a t e s  t o  1 m i l e  ( 1 . 6  km) v ' i s i b i l i t y  a t  n i g h t  
d u r i n g  which t i m e  p e r i o d  2 0 , 0 0 0  c a n d e l a s  would b e  r e q u i r e d  t o  s e e  t h e  l i g h t s  
a t . 1 . 5  s t a t u t e  m i l e s  ( 2 . 4  km). T h i s  i n t e n s i t y ,  u n d e r  3 miles ( 4 . 8  km) 
m e t e o r e l o g i c a l  v i s i b i l i t y  a t  n i g h t ,  c o u l d  g e n e r a t e  a  r e s i d e n t i a l  a n n o y a n c e  
f a c t o r .  I n  a d d i t i o n ,  a i r c r a f t  i n  t h e s e  s p e e d  r a n g e s  c a n  n o r m a l l y  b e  e x p e c t e d  
t o  o p e r a t e  u n d e r  i n s t r u m e n t  f l i g h t  r u l e s  ( I F R )  a t  n i g h t  when t h e  v i s i b i l i t y  
i s  1 m i l e  ( 1 . 6  km). * 
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* 
4. DEFINITIONS. 

a .  F l i g h t  V i s i b i l i t y .  The a v e r a g e  f o r w a r d  h o r i z o n t a l  d i s t a n c e ,  f rom 
t h e  c o c k p i t  o f  a n  a i r c r a f t  i n  f l i g h t ,  a t  which p r o m i n e n t  u n l i g h t e d  
o b j e c ' t s  may be s e e n  and i d e n t i f i e d  by d a y  and p r o m i n e n t  l i g h t e d  
o b j e c t s  may b e  s e e n  and i d e n t i f i e d  by n i g h t  ( A i r m a n ' s  I n f o r m a t i o n  
Manua l ,  Page 40,  May 1 9 7 6 ) .  

b .  M e t e o r o l o g i c a l  V i s i b i l i t y .  A t e r m  t h a t  d e n o t e s  t h e  g r e a t e s t  d i s t a n c e ,  
e x p r e s s e d  I n  m i l e s ,  t h a t  s e l e c t e d  o b j e c t s  ( v i s i b i l i t y  m a r k e r s )  o r  
l i g h t s  o f  m o d e r a t e  i n t e n s i t y  ( 2 5  c a n d e l a s )  c a n  b e  s e e n  and i d e n t i f i e d  
u n d e r  s ~ e c i f i e d  c o n d i t i o n s  o f  o b s e r v a t i o n  ( I E S  L i g h t i n g  Handbook, 
Page 1-21,  F i f t h  E d i t i o n  1 9 7 2 ) .  * 
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CHAPTER 1. INTRODUC?ION 

1. PURPOSE. To describe recommended standards for the marking and 
lighting of obstructions as official FAA policy. 

2. OBJECTIVE. To provide the most effective means of indicating the 
presence of obstructions to pilots, in accordance with the Adminis- 
trator's statutory responsibility for promoting safety in air 
commerce. 

3. FEDERAL COMMUNICATIONS COMMISSION SPECIFICATIONS. The specificatione 
for obstruction marking and lighting antenna structures contained in 
Part 17 of the Federal Communications Commission Rules and Regulations 
are identical with the standards contained in this publication. 

Chap. 1 
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b. Deviations. Deviations may be permitted with the 
coordinated approval of the Director, Air Traffic 
Service. Some examples of deviations are changes in: 

(1) Basic signals and intensity. 

( 2 )  Flashing rates. 

( 3 )  Dimensions of color bands or rectangles. 

( 4 )  Colors, etc. 

Page 4 Chap.  2 
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CHAPTER 3.  MARKING 
! 

I 
i 

6.  PURPOSE. The pu rpose  o f  marking  a  s t r u c t u r e  i s  t o  warn a i rmen  of  i t s  
p r e s e n c e  d u r i n g  d a y l i g h t  hou r s .  To accompl i sh  t h i s  o b j e c t i v e ,  i t  may 

I, 
b e  n e c e s s a r y  t o  c o l o r  t h e  s t r u c t u r e  o r  i n d i c a t e  i t s  p r e s e n c e  by u s e  o f  

1 s u i t a b l e  m a r k e r s ,  f l a g s  o r  l i g h t s .  5 
OMISSION OF STANDARD M A R K I N G .  When h igh  i n t e n s i t y  l i g h t i n g  sys t ems  a r e  
employed i n  acco rdance  w i t h  t h e  s t a n d a r d s  c o n t a i n e d  h e r e i n ,  t h e  marking  
o f  s t r u c t u r e s  w i t h  s t a n d a r d  a v i a t i o n  s u r f a c e  o range  and w h i t e  p a i n t  and 
r e d  o b s t r u c t i o n  l i g h t s  may be  o m i t t e d .  The h i g h  i n t e n s i t y  l i g h t i n g  sys t ems  
a r e  c o n s i d e r e d  t o  be f a r  more e f f e c t i v e  t h a n  t h e  a v i a t i o n  s u r f a c e  o range  
and w h i t e  p a i n t  and may t h e r e f o r e  be recommended i n  l i e u  o f  s t a n d a r d  
marking.  T h i s  i s  p a r t i c u l a r l y  t r u e  under  c e r t a i n  ambient  l i g h t  c o n d i t i o n s  
and p o s i t i o n  o f  t h e  sun r e l a t i v e  t o  d i r e c t i o n  o f  f l i g h t .  

1: 8.  - COLORS. Maximum v i s i b i l i t y  o f  an o b s t r u c t i o n  by c o n t r a s t  i n  c o l o r s  c a n  
i' b e s t  b e  o b t a i n e d  by t h e  u s e  of  a v i a t i o n  s u r f a c e  o range  and w h i t e  p a i n t .  
t 
Y: Orange o r  w h i t e  enamel p a i n t  may be used f o r  mark ing ,  prov. ided i t s  :: 
a c h r o m a t i c i t y  and luminance  f a c t o r s  s a t i s f y , F e d e r a l  S t a n d a r d s  FED-STD g 595,  c o l o r ,  a s  fol l 'ows:  

a .  Orange.  Number 12197  viati ti on S u r f a c e  o r a n g e ) .  

b. White. Number 17875 ( A v i a t i o n  Whi te ) .  - 
PAINTING. The s p e c i f i c a t i o n s  o f  s u r f a c e  c o l o r s  a p p l y  o n l y  t o  f r e s h l y  
p a i n t e d  s u r f a c e s .  P a i n t s  used f o r  s u r f a c e  mark ings  u s u a l l y  change  w i t h  
time. While i t  i s  n o t  f e a s i b l e  t o  r e q u i r e  s t r i c t  ma in t enance ,  s u r f a c e s  
should  be r e p a i n t e d  whenever t h e  c o l o r  changes  n o t i c e a b l y  o r  i t s  e f f e c -  
t i v e n e s s  i s  impa i r ed  by s c a l i n g  o r  c h i p p i n g .  The lower  p o r t i o n  o f  
s t r u c t u r e s  s i t u a t e d  in ,wooded  o r  s h e l t e r e d  a r e a s  a r e  p r o t e c t e d  t o  some 
e x t e n t  from d i r e c t  s u n s h i n e ,  blowing sand  and s l e e t ,  and o t h e r  a tmosphe r i c  
and e n v i r o n m e n t a l  e l e m e n t s  t h a t  t end  t o  d e t e r i o r a t e  p a i n t e d  s u r f a c e s .  
T h e r e f o r e ,  e x a m i n a t i o n  o f  t h e  ground o r  bot tom band o f  a v i a t i o n  s u r f a c e  
orange p a i n t  is  n o t  a  good i n d i c a t i o n  and s h o u l d  n o t  be  used  a s  a  
c r i t e r i a  f o r  d e t e r m i n i n g  when r e p a i n t i n g  i s  n e c e s s a r y .  * 

3 
F a. M a t e r i a l s  and A p p l i c a t i o n .  Q u a l i t y  p a i n t  m a t e r i a l s  shou ld  be  s e l e c t e d  
i t o  be c o m p a t i b l e  w i t h  t h e  s u r f a c e s  t o  be p a i n t e d ,  i n c l u d i n g  p r e v i o u s  $ 

c o a t i n g s  on  t h e  s u r f a c e s  i f  any ,  a s  we l l  a s  s u i t a b l e  f o r  t h e  env i ron -  
I menta l  s e r v i c e  c o n d i t i o n s  ' to  which i t  w i l l  be s u b j e c t e d .  S u r f a c e  

! p r e p a r a t i o n  and p a i n t  a p p l i c a t i o n  shou ld  be accompl ished  i n  acco rdance  

i wi th  t h e  m a n u f a c t u r e r ' s  recommendations a s  a p p r o p r i a t e  f o r  t h e . p a i n t  

2 t o  be used and s u r f a c e  t o  be c o a t e d .  
<, 
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b. S u r f a c e s  Not Requiring P a i n t .  I f  t h e  smooth s u r f a c e  of p a i n t  on t h e  : 
l a d d e r s ,  decks  and walkways of c e r t a i n  types  of s t e e l  towers  and . 
s i m i l a r  s t r u c t u r e s  p r e s e n t s  a  p o t e n t i a l  danger t o  maintenance per-  
s o n n e l ,  such s u r f a c e s  need not  be pa in ted .  Care should  be t aken  
s o  t h e  o v e r a l l  marking e f f e c t  of t h e  p a i n t i n g  i s  not reduced. Where 
t h e  p a i n t i n g  o r  t h e  a c t  of p a i n t i n g  c e r t a i n  p r e c i s i o n  o r  c r i t i c a l  
s u r f a c e s  would have an adverse  e f f e c t  on t h e  d e s i r e d  t r a n s m i s s i o n  
o r  r a d i a t i o n  c h a r a c t e r i s t i c s  of a  r a d i o  frequency s i g n a l ,  such 
p a i n t i n g  may be omitted.  

c. S k e l e t a l  S t r u c t u r e s .  P a i n t  should  be a p p l i e d  t o  a l l  s u r f a c e s ,  both  
i n n e r  and o u t e r ,  of t h e  framework i n  o r d e r  t o  be e f f e c t i v e .  Th i s  
a p p l i e s  t o  .the suppor t ing  s t r u c t u r e s  of overhead t r a n s m i s s i o n  l i n e s  
a s  w e l l  a s  r a d i o ,  t e l e v i s i o n  and s i m i l a r  s k e l e t a l  s t r u c t u r e s .  

10. PATTERNS. P a t t e r n s  of v a r i o u s  types  a r e  used t o  mark o b s t r u c t i o n s  t o  
a i r  nav iga t ion .  Normally, t h e  s i z e  and shape of t h e  o b s t r u c t i o n  w i l l  
de termine t h e  p a t t e r n  t o  be used. 

a. S o l i d  P a t t e r n .  An o b s t r u c t i o n  having a  p r o j e c t i o n  o n . a n y  v e r t i c a l  
p l a n e  of l e s s  than 10.5 f e e t  (3.2m) i n  both dimensions ,  should be  
co lo red  a v i a t i o n  s u r f a c e  orange,  

b. A l t e r n a t e  Bands of Orange and White. A l t e r n a t e  bands of a v i a t i o n  
s u r f a c e  orange and whi te  a r e  normally d i s p l a y e d  on t h e  fo l lowing  
s t r u c t u r e s :  

Page 6 

( 1 )  Radio and t e l e v i s i o n  towers and s u p p o r t i n g  s t r u c t u r e s  of over- 
head t r a n s m i s s i o n  l i n e s  ( s e e  paragraph 1 l . a ) .  

( 2 )  Poles .  

( 3 )  Smokestacks. 

( 4 )  S k e l e t a l  framework of s t o r a g e  t anks  and s i m i l a r  s t r u c t u r e s .  
I 

( 5 )   structure,^ which.. appear  narrow from a  s i d e  view. 

( a )  Width of Bands. The width  of bands f o r  s t r u c t u r e s  
i of any h e i g h t  should  be e q u a l ,  provided t h a t  each 

band h a s  a  width  of not  more than 100 f e e t  (31m) 
nor  l e s s  than  one and one-half f e e t  (0.15m). The 
bands should  be pe rpend icu la r  t o  t h e  v e r t i c a l  a x i s  
of the  o b s t r u c t i o n  wi th  t h e  bands a t  each end 
co lo red  orange. The width of each band f o r  s t r u c -  
t u r e s  a s  h igh a s  700 f e e t  (214m) above ground l e v e l  
(AGL) should  be approximate ly  one-seventh of the  

Chap. 3 
P a r .  9 



h e i g h t  of  t h e  s t r u c t u r e .  Higher  s t r u c t u r e s  s h o u l d  
be p a i n t e d  an  a d d i t i o n a l  o r ange  and w h i t e  band for 
each  a d d i t i o n a l  200 f e e t  (61m) of  h e i g h t ,  o r  f r a c t i o n  
t h e r e o f ,  w i t h  t h e  w id th  of  a l l  bands e q u a l  and i n  pro- 
p o r t i o n  t o  t h e  s t r u c t u r e ' s  h e i g h t  above ground l e v e l .  
For  example,  i f  a  s t r u c t u r e  i s :  

! Greater Than But Not Exceeding Band Width 

10.5 feet (3.2m) 700 feet !214ml 1/7 of height of structure 

700 feet (214111) 900 feet (275m) 1 /9  of height cf  structure 

E 900 feet (275111) 1,100 fcct (336m) 1/11 or height of structure 

1,100 feet (336m) 1,300 feet (397rn) 1/13 of height of structure 

I f  t h e  t o p  o f  t h e  s t r u c t u r e  h a s  a  c o v e r  o r  r o o f ,  t h e  
t o p  o range  band s h o u l d  be c o n t i n u e d  t o  c o v e r  t h e  e n t i r e  
t o p  of  t h e  s t r u c t u r e .  I f  t h e  o b j e c t  under  s t u d y  i s  a  
f l a g p o l e ,  s k e l e t a l  s t r u c t u r e  o r  s i m i l a r  o b j e c t  e r e c t e d  
on t o p  o f  a  b u i l d i n g ,  t h e  combined h e i g h t  o f  t h e  o b j e c t  
and b u i l d i n g  w i l l  d e t e r m i n e  whe the r  marking  i s  recorn- 
mended; however,  o n l y  t h e  h e i g h t  of  t h e  o b j e c t  under  
s t u d y  d e t e r m i n e s  t h e  w id th  o f  t h e  c o l o r  bands.  

( b )  P a r t i a l  Marking. I f  marking  i s  recommended on o n l y  a  
p o r t i o n  of a  s t r u c t u r e  because  of  s h i e l d i n g  by o t h e r  - - 
o b j e c t s  o r  t e r r a i n ,  t h e  w i d t h  of  t h e  bands s h o u l d  be  
de t e rmined  by t h e  o v e r a l l  h e i g h t  of  t h e  s t r u c t u r e .  
A minimum of  t h r e e  bands  s h o u l d  be d i s p l a y e d  on t h e  
uppe r  p o r t i o n  of  t h e  s t r u c t u r e .  

c. Checkerboard  P a t t e r n .  Checkerboard  p a t t e r n s  of  a l t e r n a t e  r e c t a n g l e s  
of  a v i a t i o n  s u r f a c e  o range  and w h i t e  a r e  no rma l ly  d i s p l a y e d  on: 

( 1 )  Water ,  g a s  and g r a i n  s t o r a g e  t a n k s ,  e x c l u d i n g  s k e l e t a l  . .  
framework. 

( 2 )  B u i l d i n g s .  

( 3 )  S t r u c t u r e s  which appea r  b road  from a  s i d e  v i ew ,  such  a s  
s t r u c t u r e s  h a v i n g  a  h o r i z o n t a l  d imens ion  10.5 f e e t  (3.2m) 
o r  g r e a t e r  and t h i s  h o r i z o n t a l  d imens ion  i s  e q u a l  t o  o r  
g r e a t e r  t h a n  t h e  v e r t i c a l  d imens ion .  
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( a )  S i z e  o f  R e c t a n g l e s .  The  s i d e s  o f  t h e  c h e c k e r b o a r d  
r e c t a n g l e s  s h o u l d  m e a s u r e  n o t  less t h a n  f i v e  f e e t  
(1 .5m)-nor  more tha.n 20  f e e t  (6m).  However ,  i f  i t  
i s  i m p r a c t i c a b l e  b e c a u s e  o f  t h e  s i z e  o r  s h a p e  o f  
a  s t r u c t u r e  t h e  r e c t a n g l e  may h a v e  s i d e s  l e s s  t h a n  
f i v e  f e e t  (1.5m1, p r o v i d e d  t h e i r  d i m e n s i o n s  r e m a i n  
a s  c l o s e  a s  p r a c t i c a b l e  t o  t h e  f i v e - f o o t  (1.5m) 
minimum. When p o s s i b l e ,  c o r n e r  s u r f a c e s  s h o u l d  b e  
c o l o r e d  o r a n g e .  I f  i t  is  t e c h n i c a l l y  i m p r a c t i c a b l e  
. t o  c o l o r  t h e  r o o f  o f  a  s t r u c t u r e  i n  a c h e c k e r b o a r d  
p a t t e r n ,  s u c h  r o o f  may b e  c o l o r e d  o r a n g e .  I f  p a r t  
o r  a l l  o f  a  s p h e r i c a l  s h a p e d  s t r u c t u r e  d o e s  n o t  
p e r m i t  t h e  e x a c t  a p p l i c a t i o n  o f  a  c h e c k e r b o a r d  
p a t t e r n ,  t h e n  t h e  s h a p e  o f  t h e  new r e c t a n g l e s  may 
b e  modi ' f ied t o  f i t  t h e  s h a p e  o f  t h e  s p h e r i c a l  
s u r f a c e .  

( b )  E x c e p t i o n s .  I f  t h e  t y p e  c o n s t r u c t i o n  o f  s t o r a g e  t a n k s  
d o e s  n o t  p e r m i t  c o l o r i n g  by a  c h e c k e r b o a r d  p a t t e r n ,  t h e n  
s u c h  o b s t r u c t i o n s  s h o u l d  b e  c o l o r e d  by  a l t e r n a t e  b a n d s  
o f  o r a n g e  a n d  w h i t e ,  o r  a  l i m i t e d  c h e c k e r b o a r d  p a t t e r n  
a p p l i e d  t o  t h e  u p p e r  o n e - t h i r d  o f  t h e  s t r u c t u r e ,  p r o v i d e d  
a n  a e r o n a u t i c a l  s t u d y  i n d i c a t e s  t h a t  t h e  m o d i f i e d  mark- 
i n g  w i l l  p r o v i d e  a d e q u a t e  p r o t e c t i o n  f o r  a i . r  ' n a v i g a t i o n .  i 

d. T e a r d r o p  P a t t e r n .  S p h e r i c a l  s h a p e d  w a t e r  s t o r a g e  t a n k s  w i t h  a  
s i n g l e  c i r c u l a r  s t a n d p i p e  s u p p o r t  m a y . b e  c o l o r e d  i n  a  t e a r d r o p  
s t r i p e d  p a t t e r n ,  a s  shown i n  Appendix  1 ,  F i g .  5. The t a n k  s h o u l d  
b e  c o l o r e d  t o  show a l t e r n a t e  s t r i p e s  o f  a v i a t i o n  s u r f a c e :  o r a n g e  
and  w h i t e .  The s t r i p e s  s h o u l d  e x t e n d  f rom t h e  t o p  c e n t e r  of t h e  
t a n k  t o  i t s  s u p p o r t i n g  s t a n d p i p e .  

( 1 )  Wid th  o f  S t r i p e s .  The  w i d t h  o f  t h e  s t r i p e s  s h o u l d  .be 
e q u a l  and  t h e  w i d t h  o f  e a c h  s t r i p e  a t  t h e  g r e a t e s t  g i r t h  
o f  t h e  t a n k  s h o u l d  n o t  be  less t h a n  f i v e  f e e t  ( 1 . 5 ~ 1 )  n o r  
more t h a n  15 f e e t  (4.6m). 

( 2 )  Community Name. I f  i t  is  d e s i r a b l e  t o  p a i n t  t h e  name 
o f  t h e  community o n  t h e  s i d e  o f  t h e  t a n k ,  t h e  s t r i p e  
p a t t e r n  may be  b r o k e n  t o  s e r v e  t h i s  p u r p o s e .  T h i s  .open 
a r e a  s h o u l d  h a v e  a  maximum h e i g h t  o f  t h r e e  f e e t  (0.9m). 
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&@ '< ?. 11. MARKERS.. M a r k e r s  s h o u l d  be u s e d  t o  mark o b s t r u c t i o n s  when i t  h a s  b e e n  
c d e t e r m i n e d  t h a t  i t  i s  i m p r a c t i c a b l e  t o  mark s u c h  o b s t r u c t i o n s  by p a i n t -  

i n g .  M a r k e r s  may a l s o  be u s e d  i n  a d d i t i o n  t o  a v i a t i o n  s u r f a c e  o r a n g e  
a n d  w h i t e  c o l o r s  when i t  h a s  been  d e t e r m i n e d  t h a t  s u c h  m a r k i n g s  s h o u l d  
be  u s e d  t o  p r o v i d e  p r o t e c t i o n  f o r  a i r  commerce. They s h o u l d  be  d i s p l a y e d  
i n  c o n s p i c u o u s  p o s i t i o n s  on  o r  a d j a c e n t  t o  t h e  o b s t r u c t i o n s  s o  a s  t o  
r e t a i n  t h e  g e n e r a l  d e f i n i t i o n  o f  t h e  o b s t r u c t i o n .  They s h o u l d  b e  r e c o g -  
n i z a b l e  i n  c l e a r  a i r  from a  d i s t a n c e  o f  a t  l e a s t  1 , 0 0 0  f e e t  (305m) i n  
a l l  d i r e c t i o n s  from which  a n  a i r c r a f t  i s  l i k e l y  t o  a p p r o a c h .  They s h o u l d  
b e  d i s t i n c t i v e l y  s h a p e d  s o  t h e y  a r e  n o t  m i s t a k e n  f o r  m a r k e r s  t h a t  a r e  
u s e d  t o  convey  o t h e r  i n f o r m a t i o n .  The s h a p e  s h o u l d  b e  s u c h  t h a t  t h e  
h a z a r d  t h e y  mark i s  n o t  i n c r e a s e d .  

a .  S p h e r i c a l  Markers .  S p h e r i c a l  m a r k e r s  a r e  n o r m a l l y  d i s p l a y e d  o n  
o v e r h e a d  w i r e s .  M a r k e r s  may be  o f  a n o t h e r  s h a p e ,  p r o v i d e d  t h e  p ro-  
j e c t e d  a r e a  o f  s u c h  m a r k e r s - w i l l  n o t  be l e s s  t h a n  t h a t  p r e s e n t e d  
by  a  s p h e r i c a l  m a r k e r .  

( 1 )  9 i s p l a y .  A t  l e a s t  one  s u c h  m a r k e r  s h o u l d  be d i s p l a y e d  a t  
? q u a 1  i n t e r v a l s  f o r  e a c h  150  f e e t  (46m1, o r  f r a c t i o n  t h e r e o f ,  
.3f t h e  o v e r a l l  l e n g t h  o f  t h e  o v e r h e a d  l i n e  and  n o t  l o w e r  
t h a n  t h e  h i g h e s t  w i r e .  The d i s t a n c e  b e t w e e n  m a r k e r s  may 
b e  i n c r e a s e d  t o  n o t  more t h a n  600  f e e t  (183m) when t h e  
o v e r h e a d  w i r e s  a r e  l o c a t e d  more t h a n  1 5 , 0 0 0  f e e t  ( 4 , 5 7 5 m )  
f rom t h e  n e a r e s t  l a n d i n g  a r e a .  Where t h e r e  i s  more t h a n  o n e  
o v e r h e a d  w i r e  on which  t h e  s p h e r e s  c a n  be  i n s t a l l e d ,  t h e  
s p h e r e s  may b e  i n s t a l l e d  a l t e r n a t e l y  a l o n g  e a c h  w i r e  as 
l o n g  a s  t h e  d i s t a n c e  b e t w e e n  a d j a c e n t  s p h e r e s  m e e t s  t h e  , 

s p a c h g  s t a n d a r d .  T h i s  a l l o w s  t h e  w e i g h t  and wind l o a d i n g  
f a c t o r s  t o  be  d i s t r i b u t e d .  

( 2 )  S i z e  and  C o l o r .  The d i a m e t e r  o f  t h e  m a r k e r s  s h o u l d  n o t  b e  less 
t h a n  20  i n c h e s  (0.5m) and . s h o u l d  b e  c o l o r e d  a v i a t i o n  o r a n g e .  

b. F l a g  Markers .  F l a g s  may b e  u s e d  t o  mark o b s t r u c t i o n s  when i t  h a s  
b e e n  d e t e r m i n e d  t h a t  t h e  u s e  o f  c o l o r i n g  o r  s p h e r i c a l  m a r k e r s  i s  
t e c h n i c a l l y  i m p r a c t i c a b l e .  

( 1 )  D i s p l a y .  F l a g  m a r k e r s  s h o u l d  b e  d i s p l a y e d  a r o u n d ,  on  t o p  o f  
t h e  o b s t r u c t i o n  o r  a r o u n d  i t s  h i g h e s t  edge .  When f l a g s  a r e  
u s e d  t o  mark e x t e n s i v e  o b s t r u c t i o n s  o r  c l o s e l y  g r o u p e d  
o b s t r u c t i o n s ,  t h e y  s h o u l d  be  d i s p l a y e d  a p p r o x i m a t e l y  50 f e e t  
(15rn) a p a r t .  

( 2 )  - Shape.  F l a g s  s h o u l d  b e  r e c t a n g u l a r  i n  s h a p e  and  h a v e  s t i f f e n e r s  
t o  k e e p  them f rom d r o o p i n g  i n  c a l m  wind.  The f l a g  s t a k e s  s h o u l d  
be. o f  s u c h  s t r e n g t h  and h e i g h t  t h a t  t h e y  w i l l  s u p p o r t  t h e  f l a g s .  
f r e e  o f  t h e  g r o u n d ,  v e g e t a t i o n  o r  n e a r b y  s u r f a c e s .  



(3) Color Patterns, Flags should be in one of the following 
patterns: 

(a) solid' color. Aviation surface orange not less than 
two feet (0.6m) on a side. 

(b) Orange and White. Two triangular sections, one of 
aviation surface orange and the other of aviation 
surface white, combined to form a rectangle not 
less than two feet (0.6m) on a side. 

- (c) Checkerboard. A checkerboard pattern of aviation 
surface orange and aviation surface white squares, 
each one foot (0.3m) plus or minus ten percent on a 
side, combined to form a rectangle not less than 
three feet (0.9m). on a side. 

12. SPECIAL MARKINGS. Vehicles customarily used on landing areas should be 
marked in accordance with the provisions of Advisory Circular 15015210-5, 
Painting, Marking and Lighting of Vehicles Used on an Airport. . The FAA 
may also recommend appropriate marking in an area where obstructions are 
so grouped as to present a common hazard to air commerce. 
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i CHAPTER 4. GENERAL APPLICATION OF LIGHTING 
! 
I 13. PURPOSE. The purpose of lighting a structure is to warn airmen of its 

presence during both daytime and nighttime conditions. To be most 
f effective, the lighting standards herein should be adhered to exactly 
I' 
E 

as described. 

14. COLORS. Red obstruction lights may be used during the hours of darkness, 
during periods of limited daytime illuminance and/or reduced meteoro- 
logical visibility. High intensity white lights may be used for both 
daytime and nighttime conditions. Although red obstruction lighting 
systems and aviation surface orange and white paint are considered as 
meeting the minimum obstruction marking and lighting standards, the 
high intensity white lights are considered to be far more effective and 
may' be recommended in lieu of red obst,ruction lights in some instances. 
Obstruction lighting may be displayed on structures in any of the 
following combinations: 

a. : Aviation Red Obstruction Lights. Flashing aviation red beacons and 
steady burning avi'ation red lights during. nighttime operation. 

, Aviation orange and white paint should be used for daytime marking. 

b. High Intensity White Obstruction Lights. Flashing high intensity 
white lights during daytime with reduced intensity for twilight and 
nighttime operation. When this type system is used, the marking 
of structures with red obstruction lights 'and aviation orange and 
white paint may be.omitted. 

c. Dual Lighting. A combination of flashing aviation red beacons and 
steady burning aviation red lights for nighttime operation and 
flashing high intensity white lights for daytime operation. 
Aviation orange and white paint may be omitted. 

[ .  15. APPLICATION. Whenever obstruction lights are displayed on any structure, 
l, they should be of sufficient intensity and installed in a manner that. 
'i will attract the attention of pilots approaching the obstruction from 

i any normal angle while at any altitude up to 1,500 f,eet (458111) above the 
obstruction. Obstruction lighting may .be displayed in addition to marking 

f (paint) for daytime operation provided such lights more adequately warn 
airmen of the obstruction. The following factors should be considered 
when determining the placement of obstruction lights on a structure: 

a. Heights, All heights referred to herein pertain to the obstruction's 
height above ground level or water, if so situated. 
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b. Determining Number of Light Levels. 

(1) Red Obstruction Lighting Systems. The overall height of the 
structure including all appurtenances such as rods, antennas, 
obstruction lights, etc., is used to determine the number of 
levels of lights. The top level of lights should be installed 
on the highest point. 

High Intensity Lighting Systems. The overall height of the 
main structure excluding all appurtenances, is used to deter- 
mine the number of levels of lights. The top level of lights 
should be installed on the highest portion of the main struc- 
ture. In addition, a white omnidirectional beacon should be 
displayed on the highest portion of any antenna or other appur- 
tenance supported by the main structure. 

c. Adjacent Structures. The elevation of the tops of the buildings in 
closely built up areas may be used as the equivalent of the ground 
level when determining the proper number of lights necessary to 
adequately mark an obstruction. 

d. Shielded Lights. If any light is shielded by an adjacenb object, 
additional lights should be mounted on that object to retain the 
general definition of the obstruction. However, the additional 
lights may be omitted if they do not contribute to the definition 
of the obstruction. 

* e. Temporary Warning Lights. When an obstruction to air navigation 
is presented during the construction of a structure, at least two 
lights should be installed at the uppermost part of-the structure. 
In addition, as the height of the structure exceeds each level at 
which permanent obstruction lights will be required, two'similar 
lights should be installed at each such level. Temporary lights 
should be displayed from sunset to sunrise until all of the perma- 
nent lights are in operation. The lights should be positioned so 
as to ensure unobstructed visibility of at least one light at each 
level from aircraft at any normal angle of approach. Ifapractical, 
the permanent obstruction lights may be operated at each level as 
the structure progresses. * 

(1) Aviation Red Obstruction Lights. Each steady burning temporary 
light should consist of at least 32.5 candelas when.enclosed in - 

an aviation red obstruction light g.lobe. White strobe lights 
as specified below may be used as temporary warningslights 
during construction. 
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( 2 )  High Intensity White obstruction ~ights. Each temporary light 
i should consist of at least 1,500 candelas (peak effective 

intensity), pulsating at approximately 40,flashes per minute. 
The flashes do not have to be simultaneous. If battery- 
operated, the batteries should be replaced or recharged at 
regular intervals to preclude failure during a scheduled 
period of operation. 

f. Nonstandard Lights. Obstruction lighting other than those specified 
herein may be utilized provided such lighting installations offer 
equal or greater light intensity in all angles of azimuth and 
elevation than that specified for standard obstruction light 
assemblies, afford equal or greater dependability of operation, 
possess the color characteristics prescribed.in Chapter 9, and 
flash as required. Chimneys and similar obstructions may be 
floodlighted by fixed search light projectors installed at three 
or more equidistant points around the base of each obstruction. 
The searchlight projectors should provide an average illumination 
of at least 15 footcandles over the top one-third oE the obstruction. 

E g. Hazard Areas. An area in which, a visible or invisible hazard exists 
or is proposed should be lighted as prescribed by FAA. This light- 
ing would be in addition to such lighting as may be necessary on 

y?!f- 9 any natural or man-made obstruction located within the area. 
L 

* h. Monitoring of Obstruction Lighting. Obstruction lighting should be 
visually observed at least once each 24 hours. In the event obstruc- 
tion lighting is not readily accessible for visual observation, a 
properly maintained automatic visual or audible alarm indicator 
should be installed and operated to provide an indication that such 
lights are functioning properly as required. This alarm indicator 
should be designed to register any malfunction of any light- on the 
obstruction regardless of its position. The automatic monitoring 
alarm indicator should be located in an area generally occupied 
by facility personnel. In some cases, this may require relocating 
the monitor to a remote control station. The FAA will not object 
to the side or intermediate aviation red obstruction lights on an 
obstr:uction bei.ng excluded from the alarm circuit, provided the 
signalling device will indicate malfunctioning of all flashing 
and rotating beacons and/or high intensity white lights, regard- 
less of their position on the obstruction, and of all top lights; 
and that all obstruction lighting mounted on the obstruction are 
visually inspected at least once every two weeks,. All the lamps 
and/or light units should be replaced at regular intervals after 
being lighted the equivalent of not more than 75 percent of their 
normal life expectancy. Xenon flash tubes are exempted from this 
replacement requirement. * 
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1 ' .  Cleaning. All lights, and particularly the top level, should be 
readily accessible to enable cleaning. when necessary and to 

%. 

Eaci l i  tate lalap/ flashtube replacement. The lights should be 
kept clean to prevent a reduction in light output. They should 
be cleaned on a scheduled basis to prevent residue from accummu- 
lating on the face of the light unit and to prevent crusting due 
to the lamp heat. 

j. Lamp Types. Only lamps of the type supplied with FAA approved 
equipment or tt~ose recommended by the manufacturer as original or 

1 replacement lalnl~s, should be used in the light fixture. 

* k. Notification of Light Failure. Any observed or otherwise known 
extinguishment or improper functioning of any top steady burning 
light or any flashing obstruction light, regardless of its 
position on a natural or man-made obstruction, which will last 
more than 30 minutes, should be immediately reported. Such 
reports should be made by telephone or telegraph to the nearest 
flight service station or office of the FAA and should set forth . 
the condition of the light, or lights, the circumstances which 
caused the failure and the probable date the normal operation . 
wi 11 be rescln~ed. Further noti ficat ion by telephone or telLgraph 
should be given immediately upon resumption of normal operation 
of the light, or lights. Any extinguishment or improper functioning 
of a steady burning side or intermediate light, or ligkts, installed 
011 a natural or man-made obstruction should be corrected as soon as 
possible, but notification of such extinguishment o,r improper 
functioning is not necessary: 

* 
1. Interference. Where obstruction ,lights might present a problem to 

the safe operation of aircraft (landing or departing), railway 
trains, motor vehicles and surface vessels, or if the lights might 
be a source of irritation to residents, consideration should be 
given to mitigating or eliminating the adverse effects of the 
lights. Shielding of lights should be considered, steady burning 
lights may be made to flash, or the lower level of lights may be 
extinguished provided the hazard to air navigation is not increased. 
The FAA Regional Director or his designee is responsible for 
assuring that such obstruction lighting installations are fu1,ly 
coordinated with all parties concerned and that proper corrective 
measures are placed.in effect. In the case of a navigable waterway, 
the light installation must be coordinated with the'commandant, 
U. S. Coast Guard, to avoid interference with marine navigation. 

m. Manufacturers. The names of qualified manufacturers and a 
description O F  their equipment are listed in the FAA Advisory 
circular 150/5345-1, Approved Airport Lighting Equipment. . 
See Chapter 9 .  
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* n. System Reliability. A high reliability rate is imperative in 
all obstruction lighting systems, In order to maintain a quality - .  

check on all FAA approved equipment supplied by manufacturers 
listed in paragraph m., above, all repetitive outages or persistent 
system malfunctions should be reported to: 

t Airports Engineering Division 
ATTN: AAP-550 

i Department of Transportation 
Federal Aviation Administration 

i 800 Independence Avenue, S. W. 
Washington, D, C. 20591 
Telephcne No, (202) 426-3824 

1 
The notification should include the type of structure being 
obstruction lighted, sponsor's name and address, and telephone 
number of person knowledgeable of the problem encountered. * 

1 o. Lighting Equipment, The standards outlined in this advisory 
1' circular are predicated upon the use of lighting units that meet 

specified intensities, beam patterns, color and flash rates (if 
appropriate). Therefore, only equipment having been approved by 4 the Airports Service of the Federal Aviation Administration 

i,i' . ., 
!,.I F~Z. 

or nonstandard lights in accordance with paragraph 15.f. above, 

'e should be used. 

i p. Lighting System(s) Designation. A method of designating the specific 
type of lighting system to be employed on a structure, and previously 

B used to designate the number of levels and type of red obstruction 
lights to be used, has been expanded to cover the high intensity 
lighting system configurations, (See Appendix 2, Figures 1-12). 

i (1) Type of lighting system, 

b (a) Type A - Red obstruction lighting system 

1 (b) Type B - High intensity obstruction li~hting system 
(c) Type C - High intensity obstruction lighting system with 

i an appurtenance extending above the top of the 

i structure 
( d l  ~~~e D - Dual lighting system 

. 1 

t 
t 

(2) Number of levels, The numerical designator immediately 
following the letter designator, identifies the number of 

i levels of lights, 

I 
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CHAPTER 5. R E D  OBSTRUCTION STANDARDS 

16. STANDARDS FOR LIGHTING OBSTRUCTIONS TO A I R  NAVIGATION WITH RED 
OBSTRUCTION LIGHTS 

a. F l a s h i n g  Red Beacon, T h i s  300mm f l a s h i n g  beacon c o n s i s t s  of  two 
s i m u l t a n e o u s l y  f l a s h i n g  i n c a n d e s c e n t  lamps of  a t  l e a s t  620 w a t t s  
w i t h  a v i a t i o n  r ed  c o l o r  f i l t e r s .  The s t e a d y  b u r n i n g  i n t e n s i t y  
' should  n o t  be l e s s  t h a n  2 ,000  c a n d e l a s  ( i n  r e d ) .  The f l a s h i n g  
mechanism s h o u l d  pr0duc.e no t  more t h a n  40  f l a s h e s  p e r  m i n u t e  n o r  
l e s s  t h a n  12 f l a s h e s  p e r  minu te  w i t h  a  p e r i o d  of  d a r k n e s s  e q u a l  t o  
a p p r o x i m a t e l y  one-ha l f  t h e  luminous p e r i o d .  I f  t h e  o b s t r u c t i o n  i e  
l o c a t e d  w i t h i n  15 ,000  f e e t  (4,575m) of  a  l a n d i n g  a r e a ,  t h e  f l a s h i n g  
f r equency  shou ld  be no t  l e s s  t h a n  20 f l a s h e s  p e r  minute .  These  
beacons  shou ld  conform t o  FAA S p e c i f i c a t i o n  CAA 446 ,  o r  M i l i t a r y  
S p e c i f i c a t i o n  L-6273. 

b. S t e a d y  Burning  Red O b s t r u c t i o n  L igh t .  T h i s  o b s t r u c t i o n  l i g h t  con- 
s i s t s  of  one o r  more s t e a d y  b u r n i n g  lamps of a t  l e a s t  116 w a t t s  
(when used  i n  m u l t i p l e  c i r c u i t ) ,  e n c l o s e d  i n  an a v i a t i o n  r e d  o b s t r u c -  
t i o n  l i g h t  g lobe .  The i n t e n s i t y  shou ld  be n o t  l e s s  t h a n  32.5 
c a n d e l a s .  I f  t h e  f l a s h i n g  mechanism i s  i n s t a l l e d  s o  as t o  make i t  
n e c e s s a r y  f o r  t h e s e  l i g h t s  t o  f l a s h ,  t h e  s i m u l t a n e o u s  f l a s h i n g  o f  
a l l  l i g h t s  w i l l  be  p e r m i s s i b l e ,  These  l i g h t s  shou ld  conform t o  
FAA S p e c i f i c a t i o n  AC 25015345-2 (L -810) ,  o r  M i l i t a r y  S p e c i f i c a t i o n  
L-7830. 

* c.  Rated Lamp Vo l t age .  To e n s u r e  t h e  p r o p e r  lumen o u t p u t ,  t h e  
o p e r a t i n g  v o l t a g e  p rov ided  t o  t h e  recommended o b s t r u c t i o n  
lamp shou ld  n o t  be more t h a n  p l u s  o r  minus 3  p e r c e n t  of  t h e  r a t e d  
v o l t a g e  o f  t h e  lamp. The i n p u t  v o l t a g e  shou ld  be measured a t  t h e  
lamp s o c k e t  w i th  t h e  lamp o p e r a t i n g  d u r i n g  t h e  h o u r s  o f  normal 
o p e r a t  ion .  

d. O p e r a t i o n  o f  Red L i g h t s .  Red o b s t r u c t i o n  l i g h t s  s h o u l d  be o p e r a t e d  
by a s a t i s f a c t o r y  c o n t r o l  d e v i c e  a d j u s t e d  s o  t h e  l i g h t s  w i l l  b e  
t u r n e d  on when t h e  n o r t h  sky i l l u m i n a n c e  f a l l s  on a  v e r t i c a l  
s u r f a c e  t o  a l e v e l  of  n o t  l e s s  t h a n  3 5  f o o t c a n d l e s  (376.7 l ux ) .  
They s h o u l d  a l s o  be t u r n e d  on d u r i n g  dayt ime when t h e  f l i g h t  
v i s i b i l i t y  i s  r e s t r i c t e d .  I n  A l a s k a ,  however,  t h e  l i g h t s  s h o u l d  
be t u r n e d  on d u r i n g  dayt ime when a  prominent  u n l i g h t e d  o b j e c t  
canno t  be  s e e n  from a  d i s t a n c e  of  t h r e e  s t a t u t e  m i l e s ,  The c o n t r o l  
d e v i c e  shou ld  t u r n  o f f  t h e  l i g h t s  when t h e  n o r t h  sky  i l l u m i n a n c e  
r i s e s  t o  a  l e v e l  of  no t  l e s s  t h a n  58 f o o t c a n d l e s  (624.3 l u x ) ,  o r  
t h e  l i g h t s  may remain  on c o n t i n u o u s l y .  The s e n s i n g  d e v i c e  s h o u l d ,  
i f  p r a c t i c a l ,  f a c e  t h e  n o r t h  sky. 

e.  A v a i l a b i l i t y  o f  S ~ e c i f i c a t i o n s .  

( 1 )  - FAA. FAA S p e c i f i c a t i o n s  CAA 446 and AC 15015345-2 (L-810) a r e  
a v a i l a b l e  f r e e  of c h a r g e  from t h e  Department  o f  T r a n s p o r t a t i o n .  
See  Chap te r  9. 
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(2) Military. Military Specifications L-6273 and L-7830 are ! 
available free of charge from the Naval Publications and 
Forms Center. See Chapter 9. : 1 

f, Poles, Towers, and Similar Skeletal Structures. The following 
standards apply to radio and television towers, supporting struc- - -  - - - 
tures for overhead transmission lines and similar lacy stiuctures. 

(1) Top Mounted Obstruction Light, 

(a) Structures Not More Than 150 Feet (46m) AGL. Two or more 
steady burning lights should be installed in.a manner to 
ensure unobstructed visibility of one or more lights from 
an aircraft at any normal angle of approach. 

(b) Structures Exceeding 150 Feet (46m) AGL. At least one 
300mm flashing beacon should be installed in a manner to 
ensure unobstructed visibility from an aircraft at any 
normal angle of approach, 

(c) Special Cases, 

1. Appurtenances Not Exceeding 20 Feet (6m). If a rod, I - 
antenna or other appurtenance of not more than 20 feet - - 
(6m) in height,is incapable of supporting a beacon and , 

it is determined that this appurtenance does not allow 
unobstructed viewing of a single 300 mm flashing beacon 
from any normal angle of approach, there should be 
installed two such beacons properly positioned on top 
of the main structure to permit unobstructed viewing 
of at least one beacon. 

2. Appurtenances Exceeding 20 Feet (6m?, If a rod, - 
antenna or other appurtenance greater than 20 feet 
(61x1) in height is incapable of supporting a beacon, 
a supporting mast with one or more beacons should be, 
installed adjacent to the appurtenance and to a 
height within 20 .feet (6m) of the tip of. the 
appurtenance so as to permit unobscured viewing of 
at least one beacon. 

( 2 )  Mountirig Intermediate Leve.1~. The number of levels of 
lights may be obtained from Appendix 2, Figs. 1-3.. The 
number of lights on each level is determined by the shape 
and height of the structure. These lights should be mounted 
so as to ensure unobstructed viewing of at least one light 
from any normal angle of approach, 

(a) Steady Burning Lights. 
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1. Structures Not More Than 450 feet (137m) AGL. Two - 
or more steady burning lights should be installed 
on diagonally or diametrically opposite' positions. 

2. Structures Exceeding 450 Feet (137m) AGL. Install - 
steady burning lights on each outside corner of each 
level. 

(b) Flashing Beacons. 

1. Structures Not More Than 450 Feet (137m) AGL. These 
structures normally do not require intermediate levels 
of flashing beacons. 

2. Structures More Than 450 feet (137m) AGL. A flashing - 
beacon should be installed within the structure DroDer. . . -  
If the structural members impair the viewing of the 
beacon, then two beacons should be mounted on the out- 
side of diagonally or diametrically opposite positions 
of each level. 

g. Chimneys, Flare Stacks and Similar Solid Structures. 

'(1) Top Mounted Obstruction Lights. 

(a) Structures Not More Than 150 Feet (46m) AGL. At least 
three steady burning .obstruction lights should.be installed 
at regular intervals on the horizontal plane at or near the 
top, in a manner to ensure unobstructed visibility of at 
least two lights from aircraft at any normal angle of 
approach. 

(b) Structures Exceeding 1.50 Feet (46m) AGL. Two or more 
300mm flashing beacons should be installed in a 
manner to ensure unobstructed visibility from an aircraft 
at any normal angle of approach. 

(c) Chimneys. Lights.may be displayed from five (1.51111 to 10 
feet (3m) below the top of chimneys to avoid the obscurant 
effect of the-deposits generally emitted by this type of 
structure. It is important that these lights be readily 
accessible to enable' cleaning when necessary and to facili- 
tate lamp replacements. 

( 2 )  Mounting Intermediate Levels. 

(a) Steady Burning Lights. The number of light levels may be 
obtained from Appendix 2, Figs. 1-3. At least three lights 
should be installed on each level. These lights should be 
mounted so as to ensure unobstructed viewing of at least 
two lights on each level. 
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(b) Flashing Beacons. The number of beacon levels may be 
obtained From Appendix 2, Figs. 1-3. 

1, Structures Not More Than 450 Feet (137111) AGL. These - 
structures normally do not need intermediate levels 
of flashing beacons. 

2 .  Structures Exceeding 450 Feet (137m) AGL. Two or more - 
flashing beacons should be installed on each level and 
installed in a manner to allow unobstructed viewing of 
at least one beacon, 

h. Prominent Buildings and Similar Extensive Obstructions, If indivi- 
dual objects within a group of obstructions are approximately the 
same overall height abive ground, or water if so oituated, and are 
located not more than 150 feet (461111 apart, the group of obstructions 
may be considered an extensive obstruction. Prominent buildings and 
similar extensive obstructions should display steady burning obs.truc- 
tion lights in a manner to indicate the extent of the obstruction as 
follows : 

(1) Structures Not More Than 150 Feet (461111 in Either Horizontal 
Direction. If the structure/extensive obstruction is not more 
than 150 feet ( 4 6 m )  in either horizontal dimension, at least 
one steady burning obstruction light should be displayed on the 
highest point of each end of the major axis of the obstruction. 
If this method of lighting is impracticable because of the shape 
of the obstruction, then two lights may be displayed in the 
center of the highest point, 

( 2 )  Structures More Than 150 Feet (46m) in at Least One Horizontal 
Direction. . If t.he structure/extensive obstruction is more than 
150 feet (46m) in either or both horizontal.dimensions, at least 
one steady burning obstruction light should be displayed for 
each 150' feet (46m), or fraction thereof, of the overall length 
of the major axis of the obstruction. At least one of these 
lights should be displayed on the highest point of each end of 
the obstruction, Additional lights, as required, should be 
displayed at approximately equal intervals not to exceed 150 feet 
(46.1 on the highest points or edge between the end lights. If 
there are two or more edges of the same height on an obstruction 
located neara landing area, the edge nearest the landing area 
should be lighted. 

( 3 )  Special Warning. Flashing or rotating beacons may be used in 
lieu of steady burning obstruction lights in the eventearly or 
special warning is considered necessary. Such beacons should be 
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d i s p l a y e d  on t h e  h i g h e s t  p o i n t s  o f  an e x t e n s i v e  o b s t r u c t . i o n  
a t  i n t e r v a l s  n o t  e x c e e d i n g  3 , 0 0 0  f e e t  (915m).  A t  l e a s t  t h r e e  
b e a c o n s  s h o u l d  be d i s p l a y e d  on o n e  s i d e  o f  t h e  e x t e n s i v e  
o b s t r u c t i o n  t o  i n d i c a t e  a  l i n e  o f  l i g h t s .  

( 4 )  Group  o f  O b s t r u c t i o n s .  I f  i n d i v i d u a l  o b j e c t s  w i t h i n  a g r o u p  
o f  o b s t r u c t i o n  a r e  n o t  t h e  same h e i g h t  and a r e  s p a c e d  more 
t h a n  150 f e e t  (46m) a p a r t ,  t h e  p r o m i n e n t  o b j e c t s  w i t h i n  t h e  
g r o u p  s h o u l d  be  l i g h t e d  i n  a c c o r d a n c e  w i t h  t h e  s p e c i f i c a t i o n s  
f o r  i n d i v i d u a l  o b s t r u c t  i o n s  o f  a  c o r r e s p o n d i n g  h e i g h t .  I n  
a d d i t i o n ,  a t  l e a s t  o n e  r o t a t i n g  beacon  s h o u l d  be  i n s t a l l e d  
a t  t h e  t o p  o f  a  p r o m i n e n t  c e n t e r  o b s t r u c t i o n  o r  on  a  s p e c i a l  
t o w e r  l o c a t e d  n e a r  t h e  c e n t e r  o f  t h e  g r o u p  o f  o b s t r u c t i o n s .  

( 5 )  O b s t r u c t i o n s  More Than 150  F e e t  (46m) AGL. S t e a d y  b u r n i n g  
o b s t r u c t i o n s  l i g h t s  s h o u l d  be i n s t a l l e d  a t  t h e  t o p  a s  
s p e c i f i e d  i n  p a r a g r a p h s  ( 1 )  o r  ( 2 )  above .  A t  s e l e c t e d  
i n t e r m e d i a t e  l e v e l s ,  s t e a d y  b u r n i n g  l i g h t s  s h o u l d  be  d i s -  
p l a y e d  f o r  e a c h  150  f e e t  (46m) ,  o r  f r a c t i o n  t h e r e o f .  The 
p o s i t i o n  o f  t h e s e  l i g h t s  on t h e  v e r t i c a l  p l a n e  s h o u l d  b e  
e q u i d i s t a n t  b e t w e e n  t h e  t o p  l i g h t s  and  t h e  g r o u n d  l e v e l  a s  
t h e  s h a p e  and  t y p e  of  o b s t r u c t i o n  w i l l  p e r m i t .  One s u c h  
l i g h t  s h o u l d  be  d i s p l a y e d  a t  e a c h  o u t s i d e  c o r n e r  on  e a c h  
l e v e l  w i t h  t h e  r e m a i n i n g  l i g h t s  e v e n l y  s p a c e d  b e t w e e n  t h e  
c o r n e ;  l i g h t s .  

i. A l t e r n a t e  Method o f  D i s p l a y i n g  O b s t r u c t i o n  L i g h t s .  I n  l i e u  o f  
i n s t a l l i n g  l i g h t s  on  t h e  o b s t r u c t i o n ,  l i g h t s  may b e  p l a c e d  on 

, p o l e s  o f  s l i g h t l y  g r e a t e r  h e i g h t  t h a n  t h e  o b s t r h c t i o n  a n d  
i n s t a l l e d  on  o r  a d j a c e n t  t o  t h e  s t r u c t u r e .  
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CHAPTER 6 .  HIGH INTENSITY ORSI'KUCTION I, IGHTING STANDARDS 

17 .  STANDARDS FOR LIGHTING OBSTRUCTIONS TO AIR NAVLGATLON WITH HIGH INTENSITY 
WHITE OBSTRUCTION LIGHTS. The  g e n e r a l  s t a n d a r d s  w h i c h  f o l l o w  a p p l y  t o  
t h e  o b s t r u c t i o n  l i g h t i n g  o f  s t r u c t u r e s  w i t h  c a p a c i t o r  d i s c h a r g e  o b s t r u c -  
t i o n  l i g h t i n g  s y s t e m s .  T h e  o v e r a l l  h e i g h t  o f  a s t r u c t u r e  i n c i u d i n g  a l l  
a p p u r t e n a n c e s  s u c h  a s  r o d s ,  a n t e n n a s ,  o b s t r u c t i o n  l i g h t i n g ,  e t c . ,  a r e  
u s e d  t o  d e t e r m i n e  w h e t h e r  t h e  o b j e c t  i s  a n  o b s t r u c t i o n  t o  a i r  n a v i g a t i o n  
i n  a c c o r d a n c e  w i t h  FAR, P a r t  7 7 ,  O b j e c t s  A f f e c t i n g  t h e  N a v i g a b l e  A i r s p a c e .  
However ,  t h e  o v e r a l l  h e i g h . t  o f  t h e  m a i n  s t r u c t ~ ~ r e  e x c l ~ ~ d i n g  a l l  a p p u r -  
t e n a n c e s ,  i s  u s e d  t o  d e t e r m i n e  t h e  number o f  1 i g h t  l e v e l s  recommended o n  
a  s t r u c t u r e .  I n  a d d i t i o n ,  a  w h i t e  o l n n i d i r e c t i o n a l  b e a c o n  s h o u l d  b e  d i s -  
p l a y e d  o n  t h e  h i g h e s t  p o r t i o n  o f  a n y  : l n tonna  o r  o t h e r  a p p u r t e n a n c e ,  
e x c e e d i n g  20m f e e t  (6m) s u p p o r t e d  by t h e  m a i n  s t r u c t u r e .  T h e s e  s t a n d a r d s  
d o  n o t  r e q u i r e  m o d i f i c a t i o n  o f  t h e  m a r k i n g  and  l i g h t i n g  on e x i s t i n g  s t r u c -  
t u r e s ;  h o w e v e r ,  t h e  FAA may recommend t h a t  m a r k i n g  a n d  l i g h t i n g  d i s p l a y e d  
o n  a n  e x i s t i n g  s t r u c t u r e  b e  m o d i f i e d  i f  t h a t  s t r u c t u r e  i s  a l t e r e d  o r  
r e p l a c e d  b y  a  s i m i l a r  s t r u c t u r e .  

a .  H igh  I n t e n s i t y  O b s t r u c t i o n  L i g h t .  ' r he  l i g h t i n g  s y s t e m s  r e f e r r e d  t o  
i n  t h e  f o l l o w i n g  s t a n d a r d s  s h o u l d  c o n f o r m  w i t h  t h e  a p p l i c a b l e  p r o v i -  
s i o n s  o f  t h e  l a t e s t  i s s u a n c e  o f  FAA A d v i s o r y  ~ i r c u l a ; ' 1 5 0 / 5 3 4 5 ~ 4 3 ,  
FAA/DoD S p e c i f i c a t i o n  L-856,  H igh  I n t e n s i t y  O b s t r u c t i o n  L i g h t i n g  
S y s t e m s .  

lb 

b. L i g h t  S p e c i f i c a t i o n s .  T h s  E o l l o w i n g  a r e  t h e  b a s i c  recommended 
s t a n d a r d s  f o r  h i g h  i n t e n s i t y  o b s t r u c t i o n  l i g h t i n g  s y s t e m s  a p p l i e d  
t o  s t u c t u r e s .  However ,  t h e  i n t e n s i t y ,  f l a s h  r a t e ,  s e q u e n c e  a n d  
p l a c e m e n t  o f  l i g h t s  u n i t s  a r e  u n i q u e  i n  t h e  c a s e  o f  s u p p o r t i n g  
s t r u c t u r e s  o f  o v e r h e a d  t r a n s m i s s i o n  l i n e s .  ( S e e  p a r a g r a p h  1 7 . j . )  

( 1 )  E f f e c t i v e  I n t e n s i t y .  Day Mode - n o  l e s s  t h a n  2 0 0 , 0 0 0  c a n d e l a s  
7 1 0 0 , 0 0 0  c a n d e l a s  f o r  t r a n s m i s s i o n  l i n e  s u p p o r t i n g  s t r u c t u r e s ) ;  . . - 
t w i l i g h t  mode - a p p r o x i m a t e l y  2 0 , 0 0 0  c a n d e l a s ;  n i g h t  mode - 
a p p r o x i m a t e l y  4 , 0 0 0  c a n d e  l a s  . 

( 2 )  I n t e n s i t y  S t e p  C h a n g i n g .  T h e  s y s t e m s  s h o u l d  a u t o m a t i c a l l y  
. c h a n g e i n t e n s i t y s t e p s w h e n t h e n o r t h s k y  i l l u m i n a t i o n o n a  

v e r t i c a l  s u r f a c e  i s  a s  F o l l o w s :  

( a )  D a y - t o - T w i l i g h t .  T h i s  s h o u l d  n o t  o c c u r  b e f o r e  t h e  
i l l u m i n a t i o n  d r o p s  t o  6 0  f o o t c a n d l e s  ( 6 4 5 . 8  l u x ) ,  
b u t  s h o u l d  o c c u r  b e f o r e  i t s  d r o p s  b e l o w  30 f o o t -  
c a n d l e s  ( 3 2 2 . 9  l u x ) .  T h e  i l l u m i n a n c e  s e n s i n g  d e v i c e  
s h o u l d ,  i f  p r a c t i c a l ,  f a c e  t h e  n o r t h  s k y .  

( b )  T w i l i g h t - t o - N i g h t .  T h i s  s h o u l d  n o t  o c c u r  b e f o r e  t h e  
i l l u m i n a t i o n  d r o p s  t o  f i v e  f o o t c a n d l e s  ( 5 3 . 8  l u x ) ,  b u t  
s h o u l d  o c c u r  b e f o r e  i t  d r o p s  b e l o w  t w o  f o o t c a n d l e s  ( 2 1 . 5  
l u x ) .  
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(c) Night-to-Day. The intensity changes listed in (a) and (b) 
above should be reversed in transitioning from the night 
to day mode. 

( 3 )  Flash .Rate. All light units should flash simultaneously at 40 
pulses per minute. (see paragraph 17. j. for flash rate and 
unique sequencing of catenary systems.) 

( 4 )  Beam Spread. A relatively narrow vertical beam spread is speci- 
fied to provide full' light intensity at possible collision 
altitudes with the structure while persons on the ground or at 
altitudes above the structure will receive only stray light. 

(5) Antenna or Similar Appurtenance Light. The specifications for 
the high intensity lighting system provide for a small omni- 
directional white light, similar in size to the 300m red 
flashing beacon, for installation on top of antennas or similar 
appurtenances. This light should operate 24 hours a day, flash 
in synchronism with the high intensity lighting system, be of 
approximately the same intensity as the twilight mode during 
daylight and reduce in intensity to the night mode simultaneously 
with the remainder of the system. This appurtenance light 
should only be used as an adjunct to the high intensity lighting 
system. 

c. Flashtube Replacements. The flashtubes in a light unit.should be 
replaced when the peak effective daytime intensity falls below 
200,000 candelas (100,000 candelas for systems installed on the 
supporting structures of overhead transmission lines). 

d. ~nstallation Guidance. The manufacturing specifications provide for 
the peak intensity of the light beam to be capable of angular adjust- 
ment from zero to eight degrees above the horizontal. The normal 
installation would be for all light units to be installed at zero 
degrees elevation. Where terrain, nearby residential areas or other 
situations dictate, it may be desirable to use louvers and/or elevate 
the light beam above the horizontal. The beam of the light at the 
lower level should not strike the ground closer than three statute 
miles (5km) from the structure to prevent irritation to nearby resi- 
dents. Should elevating the light beam be necessary, it is 
recommended that the beam be elevated (in degrees above the hori- 
zontal) as shown below. If additional adjustments are necessary, 
each light may be adjusted upward, in one degree increments, starting 
at the bottom. The top light should normally remain at zero degrees 
to the horizontal. 
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Leve 1 
0.f 

Light - 

' 2 

BOTTOM 

Number of Levels of Lights Installed 

Figures indicate degrees of elevation above the horizontal. 

e. High Intensity Light Units. The high intensity capacitor discharge 
light units known to date which meet the FAA/DOD Specification L-856 
are not omnidirectional, excepe for the light used on antennas or 
similar appurtenances. See paragraph 17.b.(5). Therefore, more 
than one light unit is required in order to obtain 200,000 candela8 
for 360 degrees of coverage about a structure to ensure that the 
system.is visi'ble from aircraft at any normal angle of approach. 
A light unit may contain one or more flashtubes. 

(1) Number of Levels of Lights. The number of levels of lights 
used is dependent upon the overall height of the structure 

. above ground level. The lights should be installed at the 
levels indicated in Appendix 2, Figs. 4-6, for chimneys and 
similar solid structures. On structures having an antenna 
or similar appurtenance extending more than 20 feet (6m) above 
the main structure, such as a radio or television antenna, 
the lights should be installed at the levels indicated in 
Appendix 2, Figs. 7-9. The light levels recommended for other 
structures, i.e., cooling towers, supporting structures of 
catenaries and buildings, may be found under the appropriate 
subject paragraph. 

( 2 )  Number oi Light units Per Level. The number of light units 
recommended per level (except for the supporting structures 
of transmission lines and buildings) is dependent upon the 
average outside diameter of the specific structure: 

(a )  Structures 20 Feet (6m) or Less. Three light units per 
leve 1. 
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( b )  S t r u c t u r e s  E x c e e d i n g  20 F e e t  (6m) But  Not More Than 
100  F e e t  (301-11). Four  l i g h t  u n i t s  p e r  l e v e l ,  

( c )  S t r u c t u r e s  E x c e e d i n g  1 0 0  F e e t  (31m). But  Not More Than  
200 F e e t  (born).. S i x  l i g h t  u n i t s  Der l e v e l .  

( d )  S t r u c t u r e s  E x c e e d i n g  200 F e e t  (61m). E i g h t  l i g h t  u n i t s  
p e r  l e v e l .  

f .  R e l o c a t i o n  o r  O m i s s i o n  o f  L i g h t  U n i t s .  L i g h t  u n i t s  s h o u l d  n o t  be  
i n s t a l l e d  i n  s u c h  3 manner  o r  e l e v a t i o n  on a  s t r u c t u r e  t h a t  t h e  
i n t e n d e d  p u r p o s e  would be  d e r o g a t e d .  

( 1 )  1,owest L e v e l .  The l o w e s t  l e v e l  o f  l i g h t  u n i t s  may b e  i n s t a l l e d  
a t  a  h i g h e r  e l e v a t i o n  t h a n  normal  f o r  t h e  h e i g h t  o f  t h e  s t r u c t u r e  
i.f t h e  l i g h t s ,  by ' i n s t a l l i n g  them a t  t h e  p r e s c r i b e d  e l e v a t i o n ,  
would b e  l o w e r  t h a n  s u r r o u n d i n g  t e r r a i n ,  t r e e s  o r  a d j a c e n t  
b u i l d i n g ( s 1 .  S e e  Appendix  1 ,  F ig .  7. I n  c e r t a i n  i n s t a n c e s ,  
a s  d e t e r m i n e d  by a n  FAA a e r o n a u t i c a l  s t u d y ,  t h e  e l i m i n a t i o n  o f  
t h e  l o w e s t  l e v e l  may b e  p e r m i s s i b l e ,  

( 2 )  l'wo A d j a c e n t  S t r u c t u r e s .  Where two s t r u c t u r e s  a r e  s i t u a t e d  
w i t h i n  200 f e e t  (61m) o f  e a c h  o t h e r  and  t h e  l i g h t  u n i t s  w i l l  - 

he i n s t a l l e d  a t  t h e  same l e v e l s ,  t h e  s i d e s  o f  t h e  s t r u c t u r e s  
f a c i n g  e a c h  o t h e r  n e e d  n o t  be l i g h t e d ;  t h e r e f o r e ,  t h e  i n b o a r d  
l i g h t s  may be  e l i m i n a t e d .  However ,  a l l  l i g h t s  on  b o t h  s t r u c t u r e s  
m u s t  f l a s h  i n  s y n c h r o n i s m .  Minor  a d j u s t m e n t s  i n  t h e  v e r t i c a l  
p l a c e m e n t  o f  t h e  l i g h t s  t o  e i t h e r  o r  b o t h  o f  t h e  s t r u c t u r e ' s  
i n t e r m e d i a t e  l e v e l s  o f  l i g h t s  may b e  made i n  o r d e r  t o  p l a c e  
t h e  l i g h t s  on t h e  same h o r i z o n t a l  p l a n e .  Where o n e  s t r u c t u r e  
i s  l t i g h e r  t h a n  t h e  o t h e r ,  c o m p l e t e  l e v e l ( s )  o f  l i g h t s  s h o u l d  
be  i n s t a l l e d  on t h a t  p a r t  o f  t h e  h i g h e r  s t r u c t u r e  which  e x t e n d s  
above  t h e  t o p  o f  t h e  l o w e r  s t r u c t u r e .  I f  t h e  s t r u c t u r e s  are 
o f  s u c h  h e i g h t s  t h a t  t h e  l e v e l s  o f  l i g h t s  c a n n o t  b e  p l a c e d  i n  
i d e n t i c a l  h o r i z o n t a l  p l a n e s ,  t h e n  t h e  l i g h t  u n i t s  s h o u l d  b e  
p l a c e d  s u c h  t h a t  t h e  c e n t e r  o f  t h e  h o r i z o n t a l  beam p a t t e r n s  
d o  n o t  f a c e  t o w a r d  t h e  a d j a c e n t  s t r u c t u r e .  F o r  e x a m p l e ,  
s t r l i c t u r e s  s i t u a t e d  n o r t h  and s o u t h  o f  e a c h  o t h e r  s h o u l d  h a v e  
t h e  l i g n t  u n i t s  on b o t h  s t r u c t u r e s  i n s t a l l e d  on  a  n o r t h w e s t /  
s o u t h e a s t  and n o r t h e a s t / s o u t h w e s t  o r i e n t a t i o n .  S e e  Appendix  1, 
F i g s .  6 ,  7 and  8. u 

(3) T h r e e  o r  More A d j a c e n t  S t r u c t u r e s .  The t r e a t m e n t  o f  a  c l u s t e r  
o f  s t r u c t u r e s  a s  i n d i v i d u a l  s t r u c t u r e s  o r  a  complex  w i l l  b e  
d e t e r m i n e d  by t h e  FAA a s '  t h e  r e s u l t  o f  a n  a e r o n a u t i c a l  s t u d y ,  
t a k i n g  i n t o  c o n s i d e r a t i o n  t h e  s t r u c t u r e ' s  l o c a t . i o n ,  h e i g h t s  a n d  
s p a c i n g  be tween  s t r u c t u r e s .  
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1 g. Chimneys, Flare Stacks and Similar Solid Structures. The number of 
levels of lights rec'ommended depends on the height of the structure 
and may be obtained from Appendix 2, Figs. 4-6. The amount of light 
units recommended for each level is dependent on the outside dia- 
meter of the structure but should -in no case be less than three. 
The light units should be installed in a manner to ensure unobstructed 
viewing of the system from aircraft at any normal angle of approach. 
Normally, the top level of light units are installed on the highest 
point of a structure. However, in the case of chimneys, the top 
level of lights may be installed from five (1.5m) to 10 feet (3m) 
below the top. This is to avoid the obscurant effects of the 
deposits generally emitted by this type structure. 

Radio and Television Towers and Similar Skeletal Structures. 

(1) Mounting of Lights. . The number of levels rec.ommended depends 
on the height of the structure, excluding antennas and similar 
appurtenances, and may be obtained from Appendix 2, Figs. 7-9. 
.It least three lights should be installed on each level and 
mounted so that the effective intensity over the full beam is 
not impaired by the.structura1 members. They should be mounted 
in a manner to ensure unobstructed viewing from aircraft at any 
norma 1 angle of approach. 

(2) Ice Shields. Where climatic conditions d'ictate, metal grates or 
similar protective ice shields should be installed directly over 
each light unit to prevent falling ice accumulation from damaging 

., the light .units, 

(,3) Top Level of Lights. One level of lights should be installed at 
the highest point of the structure. If the highest point is a 
rod or antenna incapable of supporting a lighting system then the 
top level of lights should be installed at the highest portion of 
the main skeletal structure. If the rod or antenna is more than 
20 feet (6m) above the main structure, a white capacitor discharge 
omnidirectional light should be mounted on the highest point. 
If the appurtenance (such as a whip antenna) is incapabke of 
supporting the omnidirectional light, one or &re beacons should 
be installed adjacent to the appurtenance and to a height within 

. 20 feet (6m) of the tip of the appurtenance so as to permit 
unobscured viewing of at least one beacon. 

( 4 )  Intermediate Levels of Lights. ' The intermediate levels of 
lights should be installed at approximately the same heights 
shown in Appendix 2, Figs. 7-9. 

Hyperbolic Cooling Towers, 

(1) .Mounting of Obstruction Lights. The light units should be 
;nstalled in a manner to ensure unobstructed visibility of at 
least two lights from aircraft at any normal angle of approach. 
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More t h a n  one  l i g h t  u n i t  s h o u l d  b e  v i s i b l e  t o  p r o v i d e  t h e  
r e q u i r e d  i n t e n s i t y  a b o u t  t h e  s t r u c t u r e  and  t o  i n d i c a t e  t o  ! 

p i l o t s  t h e  m a g n i t u d e  o f  t h e  s t r u c t u r e .  

( 2 )  Top L e v e l . o f  O b s t r u c t i o n  L i g h t s .  The  number o f  l i g h t  u n i t s  
recommended d e p e n d s  on t h e  d i a m e t e r  o f  t h e  s t r u c t u r e  a t  t h e  
t o p .  S e e  p a r a g r a p h  1 7 . e . ( 2 ) .  

( 3 )  S t r u c t u r e s  E x c e e d i n g  6 0 0  F e e t  (183m) AGL. S t r u c t u r e s  g r e a t e r  
t h a n  6 0 0  f e e t  (183111) AGL s h o u l d  h a v e  one  a d d i t i o n a l  l e v e l  o f  
l i g h t  u n i t s  i n s t a l l e d  a p p r o x i m a t e l y  m i d - p o i n t  on t h e  s t r u c t u r e  
a n d  i n  l i n e  w i t h  t h e  t o p  l e v e l  o f  l i g h t s .  

i. S u ~ p o r t i n g  S t r u c t u r e s  o f  Overhead  T r a n s m i s s i o n  ( c a t e n a r y )  L i n e s .  

( 1 )  P u r p o s e .  The  p u r p o s e  o f  m a r k i n g  t h e  s u p p o r t i n g  s t r u c t u r e s  o f  
o v e r h e a d  t r a n s m i s s i o n  l i n e s  w i t h  a u n i q u e ,  s e q u e n t i a l l y  f l a s h i n g  
l i g h t i n g  s y s t e m  i s  t o  w a r n  p i l o t s  o f  t h e  p r e s e n c e  o f  t h e  s u p p o r t  
s t r u c t u r e s  t h e m s e l v e s  a n d  t o  a l e r t  p i l o t s  t h a t  t h e y  s u p p o r t  a  
c a t e n a r y  l i n e .  

( 2 )  Mount ing  o f  O b s t r u c t i o n  L i g h t s .  A s y s t e m  o f  t h r e e  l e v e l s  o f  
s e q u e n t i a l l y  f l a s h i n g  l i g h t  u n i t s  s h o u l d  b e  i n s t a l l e d  on  e a c h  
s u p p o r t i n g  s t r u c t u r e  ( o r  a d j a c e n t  t e r r a i n )  o f  a n  o v e r h e a d  
t r a n s m i s s i o n  l i n e .  One l e v e l  s h o u l d  b e  i n s t a l l e d  a t  t h e  t o p  of  
t h e  s t r u c t u r e ,  o n e  a t  t h e  h e i g h t  o f  t h e  l o w e s t  p o i n t  i n  t h e  
c a t e n a r y ,  and  o n e  l e v e l  a t  a p p r o x i m a t e l y  midway b e t w e e n  t h e  
o t h e r  two l igh t s :  The m i d d l e  l e v e l  s h o u l d  n o r m a l l y  b e  a minimum 

P 
o f  5 0  f e e t  (15m) f rom t h e  o t h e r  two 1 , e v e l s .  I f  t h e  i n s t a l l a t i o n  
o f  t h e  t o p  l e v e l  o f  l i g h t s  p r e s e n t s  a  p o t e n t i a l  d a n g e r  t o  main- 
t e n a n c e  p e r s o n n e l ,  o r  i s  n e c e s s a r y  f o r  l i g h t n i n g  p r o t e c t i o n ,  
s u c h  l i g h t s  may b e  mounted f rom F i v e  (1.5m; t o  10 f e e t  (3m) 
be low t h e  h i g h e s t  p o i n t  o f  t h e  s t r u c t u r e .  

( a )  F l a s h  Sequence .    he f l a s h  s e q u e n c e  s h o u l d  b e  m i d d l e  l e v e l ,  
t o p  l e v e l  and  b o t t o m  l e v e l  w i t h  a l l  l i g h t s  on  t h e  same 
l e v e l  f l a s h i n g  s i m u l t a n e o u s l y .  The  t i m e  d e l a y  b e t w e e n  
f l a s h e s  o f  t h e  l e v e l s  i s  d e s i g n e d  t o  p r e s e n t  a u n i q u e  
s y s t e m  d i s p l a y  s i m i l a r  t o  a  f l a s h  o f  l i g h t n i n g ,  

( b )  F l a s h  Ra te .  Each s e r i e s  oE f l a s h e s  i s  r e p e a t e d  6 0  times 
e v e r y  minu te . .  

* ( c )  S y n c h r o n i z a - t i o n .  A l t h o u g h  d e s i r a b l e ,  t h e . . c o r r e s p o n d ' i n g  
l i g h t  l e v e l s  on  a s s o c i a t e d  s u p p o r t i n g  t o w e r s  o f  a  c a t e n a r y  
c r o s s i n g  n e e d  n o t  f l a s h  s i m u l t a n e o u s l y .  

* 
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(d) Horizontal Coverage. Two or more light units should be 
installed at each light level and directed on a horizontal 
plane such as to provide 180 degrees of coverage centered 
on the transmission line. Where a catenary crossing is 
situated near a bend in a river, canyon, etc., the direction 
of the horizontal beam pattern should be directed to pro- 
vide the most effective light coverage to warn pilots 
approaching from either direction of the presence of the 
transmission lines. 

(el Variation. The vertical and horizontal arrangments of 
the lights may be subject to the structural limits of 
the towers and/or adjacent terrain and a tolerance of 
20 percent from uniform spacing of the bottom and middle 
light is allowed. If the base of the supporting structure(s) 
is higher than the lowest point in the catenary, such as 
a canyon crossing, one or more lights should be installed 
on the adjacent terrain at the level of the lowest point 
in the span. 

( 3 )  Special Cases. Where lighting systems are installed on sup- 
porting structures located near vehicular bridges, waterways, 
airport approach areas, etc., caution should be exercised to 
ensure that the lights do not cause a hazard to motorists, 
vessel operators or pilots on an approach to an airport. 
In these cases, shielding or an adjustment to the vertical or 
horizontal light direction may be necessary. This adjustment 
should not derogate the intended purpose of the lighting 
sys tem. 

( 4 )  Area Surrounding Support Structures. The area id the immediate 
vicinity of the base of the supporting structures should be 
cleared of all structures and objects of natural growth that 
could interfere with the line-of-sight between a pilot and 
the obstruction lights. 

(5) Omission of Standard Marking. When the high intensity obstruc- 
tion lighting system is used to identify a catenary line crossing, 
the following marking and lighting may be omitted: 

(a) Markers. Spherical markers on the lines. 

(b) Paint. The marking of the supporting structures for the - 
surface area having the same exposure covered by this lighting 
system. 

(c) ' Red Obstruction Li'ghts. The installation of red obstruction 
lights on the supporting structures serving the same exposure 
covered by the high intensity obstruction lighting system. 
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( 6 )  T o t a l  E l i m i n a t i o n  of  Marking and Red O b s t r u c t i o n  L i g h t s .  
i 

T r a n s m i s s i o n  l i n e  s u p p o r t i n g  s t r u c t u r e s  h a v i n g  a  c a t e n a r y  i 
e x t e n d i n g  i n  one d i r e c t i o n  o n l y  and o b s t r u c t i o n  l i g h t e d  a s  
o u t l i n e d  unde r  pa rag raph  17 . j . ( 2 )  may omi t  t h e  s t a n d a r d  
marking  and red  o b s t r u c t i o n  l i g h t i n g  p rov ided :  

( a )  Top Level .  A t  l e a s t  t h r e e  l i g h t  u n i t s  a r e  i n s t a l l e d  on 
t h e  t o p  l e v e l  and s i t u a t e d  s o  a s  t o  p r o v i d e  360 d e g r e e s  
cove rage  a b o u t  t h e  s t r u c t u r e .  Four l i g h t s  s h o u l d  be  used  
i f  any l i g h t  i s  i n s t a l l e d  more t h a n  20 f e e t  (6m) from 
a n o t h e r  l i g h t  on t h e  t o p  l e v e l ,  I n  a d d i t i o n ,  f o u r  l i g h t  
u n i t s  may be r e q u i r e d  t o  e f f e c t i v e l y  c o v e r  t h e  app roach  t o  
t h e  s t r u c t u r e  dependent  upon t h e  beam p a t t e r n  of  t h e  l i g h t  
u n i t  and p o s s i b l e  d i r e c t i o n s  of approach .  I n  c e r t a i n  
s i t u a t i o n s ,  i t  may be  d e s i r a b l e  t o  have  t h r e e  l i g h t s  on 
t h e  t o p  l e v e l  of  one s u p p o r t i n g  s t r u c t u r e  and f o u r  on t h e  
companion s t r u c t u r e  t o  p r o v i d e  a d e q u a t e  o b s t r u c t i o n  
l i g h t i n g  coverage .  A l l  l i g h t s  on t h i s  l e v e l  f l a s h  
s i m u l t a n e o u s l y .  

( b )  Middle Level .  S t r u c t u r e s  e x c e e d i n g  500 f e e t  (153m) above 
g round ,  o r  w a t e r  i f  s o  s i t u a t e d ,  have a t  l e a s t  t h r e e  l i g h t  
u n i t s  i n s t a l l e d  a t  t h e  midd le  l e v e l  t o  p r o v i d e  360 d e g r e e s  
coverage .  

( c )  F l a s h  Sequence. The v e r t i c a l  l e v e l s  of l i g h t s  f l a s h  
s e q u e n t i a l l y ;  t h e  l i g h t s  a t  each  l e v e l  f l a s h  s i m u l t a n e o u s l y .  

(7) Three  o r  More S u p p o r t i n g  S t r u c t u r e s .  Where a  t r a n s m i s s i o n  l i n e  
c r o s s i n g  r e q u i r e s  t h r e e  o r  more s u p p o r t i n g  s t r u c t u r e s ,  t h e  i n n e r  
s t r u c t u r e s  shou ld  be equ ipped  w i t h  t h r e e  or. f o u r  l i g h t  u n i t s  p e r  
l e v e l  t o  p r o v i d e  360 d e g r e e s  cove rage .  The number w i l l  depend 
upon t h e  beam p a t t e r n  of t h e  p a r t i c u l a r  mar :u fac tu re r l s  l i g h t  
and t h e  a r e a  d e s i r e d  t o  be cove red  a s  de t e rmined  by t h e  p o s s i b l e  
d i r e c t i o n s  of approach .  Four l i g h t s  s h o u l d  be  u sed  i f  any l i g h t  
i s  i n s t a l l e d  more t h a n  20 f e e t  (6m) from a n o t h e r  l i g h t  on any 
l e v e l .  S t r u c t u r e s  equipped  w i t h  a  l i g h t i n g '  sy s t em p r o v i d i n g  360 
d e g r e e s  of cove rage  a b o u t  t h e  s t r u c t u r e  may d e l e t e  t h e  s t a n d a r d  
marking  and r e d  o b s t r u c t i o n  l i g h t i n g  system. 

k. Prominent  B u i l d i n g s ,  o b s e r v a t i o n  Towers and S i m i l a r . E x t e n s i v e  
O b s t r u c t i o n s ,  Prominent  o b s t r u c t i o n s  shou ld  have  l i g h t s  i n s t a l l e d  
a t  t h e  h i g h e s t  p o r t i o n  o r  edge  of  t h e  o b s t r u c t i o n ,  on t h e  same 
h o r i z o n t a l  p l a n e  and p r o v i d e  360 d e g r e e s  of  cove rage  a b o u t  t h e  
o b s t r u c t i o n .  They shou ld  be i n s t a l l e d  i n  a  manner , to  i n d i c a t e  
t h e  e x t e n t  of  t h e  o b s t r u c t i o n  and t o  e n s u r e  u n o b s t r u c t e d  v i s i b i l i t y  
of  a t  l e a s t  two l i g h t  u n i t s  from a i r c r a f t  a t  any normal  ang le .  o f  
approach.  
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( 1 )  I f  t h e  o b s t r u c t i o n  i s  n o t  more t h a n  200 f e e t  (61m) i n  e i t h e r  
h o r i z o n t a l  d imens ion ,  t h e r e  shou ld  be i n s t a l l e d  a t  t h e  h i g h e s t  
p c r t i o n  of  t h e  s t r u c t u r e  t h r e e  o r  more 1 i g h t . u n i t s  i n  a manner 

. t o  e n s u r e  t h a t  a t  l e a s t  one  l i g h t  i s  v i s i b l e  from a i r c r a f t  a t  
any normal  a n g l e  o f  approach .  They may be  mounted on a s i n g l e  
p e d e s t a l  a t  o r  n e a r  t h e  c e n t e r  o f  t h e  o b s t r u c t i o n .  I f  t h e  l i g h t  
u n i t s  a r e  p l a c e d  more t h a n  20 f e e t  (6m) from a  c e n t r a l  p o i n t ,  
a  minimum o f  f o u r  l i g h t  u n i t s  s h o u l d  be  used. 

i ~ l e  
i o h t  

Y 
0  

nrd  

I f  t h e  o b s t r u c t i o n  i s  more t h a n  200 f e e t  (61m) i n  one  h o r i -  
z o n t a l  d i m e n s i o n ,  b u t  n o t  more t h a n  200 f e e t  (61m) i n  t h e  o t h e r ,  
two l i g h t  u n i t s  shou ld  be p l a c e d  on e a c h  of  t h e  s h o r t e r  s i d e s .  
These  l i g h t  u n i t s  may e i t h e r  be i n s t a l l e d  a d j a c e n t  t o  e a c h  o t h e r  
a t  t h e  mid-poin t  of  t h e  edge  of  t h e  o b s t r u c t i o n  o r  a t  o r  n e a r  each  
c o r n e r  and d i r e c t e d  h o r i z o n t a l l y  such  a s  t o  g i v e  180 d e g r e e s  of  
cove rage  t o  each  end o f  t h e  o b s t r u c t i o n .  One o r  more l i g h t  
u n i t s  s h o u l d  b e  i n s t a l l e d  a l o n g  t h e  o v e r a l l  l e n g t h  o f  t h e  ma jo r  
a x i s .  These  l i g h t s  shou ld  be i n s t a l l e d  a t  a p p r o x i m a t e l y  e q u a l  
i n t e r v a l s  n o t  t o  exceed  a  d i s t a n c e  o f  100 f e e t  (311111 from t h e  
c o r n e r s  o r  from each  o t h e r .  

( 3 )  I f  t h e  o b s t r u c t i o n  i s  more t h a n  200 f e e t  (61m) i n  b o t h  h o r i -  
z o n t a l  d i m e n s i o n s ,  t h e r e  s h o u l d  be i n s t a l l e d  one l i g h t  u n i t  f o r  
each  100 f e e t  (31m) o r  f r a c t i o n  t h e r e o f  o f  t h e  o v e r a l l  p e r i m e t e r  
o f  t h e  o b s t r u c t i o n .  
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CHAPTER 7. DUAL LIGHTING SYSTEMS 

DUAL LIGHT SYSTEMS. Red (nighttime) and high intensity white 
(daytime) obstruction lighting systems may be utilized under certain 
conditions when i t  might not be feasible to operate the high intensity 
white lighting systems at night. The use of the high intensity white 
lights for daytime obstruction lighting precludes the painting recom- 
mendations. The systems should be installed and operated as specified 
in Chapter 4, 5 and 6. The light units should be installed as though 
each system was the only system being used. However, the levels of 
lights recommended for the high intensity lighting systems may be 
adjusted, if necessary, to coincide with the nearest platform used 
for red obstruction lights. The lights should be installed as 
specified in Appendix 2, Figs. 10-12. 
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CHAPTER 8. MARKI.NG AND LIGHTING OF MOORED BALLOONS A N D  KITES 

19. PURPOSE. To d e s c r i b e  marking and l i g h t i n g  s t a n d a r d s  f o r  moored b a l l o o n s  
and k i t e s  f o r  t h e  pu rpose  of  i n d i c a t i n g  t o  a i rmen t h e  g e n e r a l  d e f i n i t i o n  
of  t h e s e : o b j e c t s  and t o  warn p i l o t s  of  t h e i r  p r e s e n c e  when c o n v e r g i n g  
from any. normal  a n g l e  of  approach .  

20, APPLICATION, T h i s  c h a p t e r  p e r t a i n s  t o  a l l  moored b a l l o o n s  and k i t e s  
which r e q u i r e  marking  and l i g h t i n g  unde r  P a r t  101 of  t h e  F e d e r a l  A v i a t i o n  
R e g u l a t i o n s .  

21. MARKING.. Pennan t ,  s t r e a m e r s  o r  s i m i l a r  t ype  marke r s  shou ld  be. used  on . . 

m o o r i n g - 2 i n e s  t o  warn a i rmen of t h e i r  p r e s e n c e  d u r i n g  d a y l i g h t  hou r s .  

a. D i sp l ay .  Markers  shou ld  be d i s p l a y e d  a t  no t  more t h a n  50- foot  (15m) 
i n t e r v a l s  b e g i n n i n g  a t  150 f e e t  (46m) above t h e  s u r f a c e  of  t h e  e a r t h  
and s h o u l d  be v i s i b l e  f o r  a t  l e a s t  one mi l e .  

b. Shape; Markers  shou ld  be r e c t a n g u l a r  i n  shape  and no t  l e s s  t h a n  two 
f ee t .  on a  s i d e ,  S t i f f e n e r s  shou ld  be used i n  t h e  b o r d e r s  t o  p r e v e n t  
d r o o p i n g  i n  calm wind ,  wrapping around t h e  c a b l e ,  and t o  expose  a  
l a r g e  a r e a  i n  l i g h t  a i r .  

c. C o l o r  P a t t e r n s .  One of  t h e  f o l l o w i n g  c o l o r  p a t t e r n s  s h o u l d  be used:  
I 

( 1 )  S o l i d  Co lo r .  A v i a t i o n  s u r f a c e  orange .  

( 2 )  Orange and White. Two t r i a n g u l a r  s e c t i o n s ,  one of a v i a t i o n  
o range  and t h e  o t h e r  of w h i t e ,  combined t o  form a  r e c t a n g l e .  

2 2 .  LIGHTING. High i n t e n s i t y  w h i t e  f l a s h i n g  l i g h t s  shou ld  be used  on moored 
b a l l o o n s  o r  k i t e s  and t h e i r  mooring l i n e s  t o  warn a i rmen of  t h e i r  p re-  
s ence  d u r i n g  t h e  h o u r s  between s u n s e t  and s u n r i s e  o r ,  t h e y  may remain  
on c o n t i n u o u s l y .  Xenon type  l i g h t s  a r e  a c c e p t a b l e .  ( I t  is no t  i n t e n d e d  
t h a t  l i g h t s  m e e t i n g  t h e  L-856 s p e c i f i c a t i o n s  be used.)  

a. D i sp l ay .  F l a s h i n g  l i g h t s  shou ld  be d i s p l a y e d  on t h e  t o p ,  nose  
s e c t i o n ,  t a i l  s e c t i o n  and on t h e  t e t h e r  c a b l e  a p p r o x i m a t e l y  15  f e e t  
(4.6m) below t h e  c r a f t  s o  a s  t o  de . f ine  t h e  e x t r e m e s  of  s i z e  and shape.  
~ d d i t i o n a l  l i g h t s  shou ld  be e q u a l l y  spaced  a l o n g  t h e  c a b l e ' s  o v e r a l l  
l e n g t h  f o r  e a c h  350 f e e t  (107m) o r  f r a c t i o n  t h e r e o f .  

b. L i g h t  D i s . t r i b u t i o n ,  The i n t e n s i t y  o f  each  l i g h t  shou ld  be app rox i -  
ma te ly  1. ,000,  and p r e f e r a b l y  1 , 5 0 0 ,  e f f e c t i v e  c a n d e l a s  a t  e v e r y  
 point^ i n  t h e  h o r i z o n t a l  p l a n e  ( and  a  minimum of  two d e g r e e s  i n  
t h e ' v e r t i c a l  p l a n e )  w i th  a  f l a s h  r a t e  o f  40 p u l s e s  p e r  minute .  

Page 35 



i 
23. LIGHT CONTROL DEVICE. The operation of each light may be controlled I 

by a photocell controller which automatically turns the light on when' 
the north illumination on a vertical surface drops to 60 footcandles 
(645.8 lux) but before reaching 30 footcandles (322.9 lux). The 
reverse o,rder should apply in transitioning from nighttime to daytime 
operation. 

24. OTHER FEDERAL OR LOCAL GOVERNMENT REGULATIONS. Rules and regulations as 
prescribed by the FAA and other Federal and local government agencies 
pertaining to the use of balloons, kites and associated equipment in the 
navigable airspace are not affected and shall apply. 
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CHAPTER 9. ORSTRIJCT ION MARK I N ( ;  Af*JD LI(.~HTLNC; EQUT PHENT 

25. PURPOSE. This chapter lists all o f  the docl.~~nents relating to the 
obstruction painting and lighting of objects and atlvises where they 
may be obtained. 

26. PAINT.. Paint and aviation colors referred to in the standards set - 
forth in this publication should conform to Federal Standards 
FED-STD-595, Colors, as follows: 

a. Colors. 

f 

i (1) Orange. Nllmber 12197 (Aviation Surface .Or:~nge). 

(2) White. Number 17875 (Avintinri White). - 
b. Avai labi li ty of Speci ficat ions. FI<I)-STD-595 arid other Federal 

specifications describing the technical char.~cteristics of 
various paints and their ,application techniqtics may be obtained 
from: 

Specification Activity 
Building 197, Room 301 
Naval Weapons Plant 
First and N Street, S.E. 
Washington, DOC. 20407 

I 27. LIGHTS'AND ASSOCIATED EQUIPMENT, The Lighting eqtlipment referred to 
in the standards set forth in this puhl ication shor~ld conform with the 
applicable provisions of thk following spec i f icat ions and their related 
drawings. 

l a. Aviation Red Obstruction Lighting System. 

(1) Color. Mi l i  tary Speci f icat ions MIL-C-25050 Colors; ~eronautical - 
Lights and Lighting Equipment. 

( 2 )  Flashing Beacons. FAA Specification CAA 446, Code Beacons, 
300mm. 

-(3) Double and Single Obstruction Lights. 

(a) Military Specifications Ml.1,-1,-7830,. Light, Navigational 
Boundary and Obstruction Markers. 

(b) FAA Advisory Circular Number 150/5365-2, Specifications 
for L-8.10 Obstruction Lights. 

Chap. 9 
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(4) Covers for .Asronsutical Lights. Elilitary Specification 
MIL-C-7989 Caver s ;  Light Transmitting (for 4eronautical 
Ligtlts). 

b. tlig~~ Intensity White Obstruction Lighting Systems. FAA Advisory -- 
Circular Number 150/5345-43, FAA/DOD Specification L-856, High 
Intsnsits Obstructisn Lighting Syst*ms. 

c. Approved Manufacturers. FAA ~dvisory Circular Number 150/5345-1, 
Approved Airport Lighting Equipment, lists the approved airport 
lighting equipment and man~~facturers qualified to supply their 
product in accordance with the ind.icated.specification requirements. 

d. Installation and Maintenance. FAA Advisory Circular Number 
150/5340-21, Airport MisceLLaneous Lighting Visual Aids, provides 
guidance for the installation, maintenance and testing and inspec- 
tion of the red beacon and steady burning obstruction lighting. 

e. Availability. The standards and specifications listed above may 
be obtained free of charge From the designated facility: 

(1) Military Specifications: 

Commanding Of Fi cer 
Naval Publications and Forms Center 
5801 'Tabor Avenue 
Attention: NPFC-105 
Philadelphia, Pennsylvania 19120 
Phone: (215)-697-2000 

(2) FAA Specifications: 
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Chief, Configuration Cantrol Branch, AAF-110 
Department of Transportation 
Federal Aviation Administration 
800 Independence Avenue, S.W. 
Washington, D.C. 20591 

(3) FAA Advisory Circulars: 

Department of Transportation 
~ubli'cat ions Sect ion, .TAD-443.1 
400 7th Street, S.W. 
Washington, D.C. 20590 
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f. RECOMMENDED LAMP EQUIPMENT 

* NOTE: R a t e d  v o l t a g e  o f  i n c a n d e s c e n t  l a m p s  s h a l l  b e  w i t h i n  p l u s  o r  
m i n u s  3 p e r c e n t  of t h e  v o l t a g e  9crr)ss the lamp. socket. This 
a s s u r e s  t h e . n e c e s s a r y  lumen  o u t p u t .  * 

Series C i r c u i t  
O b s t r u c t i o n  

I Cnap. g 
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SINGLE OBSTRUCTION 
LIGHT FITTING 
(Fresnel Globe) 

DOUBLE OBSTRUCTION 
LIGHT FITTING 
(Fresnel Globe) 

AC 70/7460-1E 
Appendix 1 

300 rnm BEACON 
(Fresnel Lens) 

TYPES OF OBSTRUCTION LIGHTS 

Fig. 1 .  



AC 70/7460-1E 11/1 /76  
: Appendix 1 

More than 300 

N o t  less 
than 5 f t . ( l  
nor more th 
10 ft .  (3m) 

ft. ( 9 h )  but not more than 450 ft. (135m) 

PAINTING AND LIGHTING OF CHIMNEYS, POLES, TOWERS 
A N D  SIMILAR OBSTRUCTIONS 

Fig. 2. 
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'L IGHTING 

More thon 150 it. (4%) but 
not more thon 300 11. (90m) 

AC 70/7460-1E 
Appendix 1 

LIGHTING 

Morc thon 150 11. (4%) but 
not more thnn 300 It,  (9pm) 

PAINTING A N D  LIGHTING OF WATER TOWERS, STORAGE TANKS 
A N D  SIMILAR OBSTRUCTIONS 

Fig. 3. 

Page 3 



, AC 70/7460-1E 
Appendix 1 

More than 150 ft .  (45111) but 

not more than 3 0 0  ft. (90rn) 

PAINTING A N D  LIGHTING OF WATER TOWERS A N D  SIMILAR OBSTRUCTIONS 

Fig. 4. 
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f PAINTING OF SINGLE PEDESTAL WATER TOWER BY TEARDROP PATTERN 

Fig. 5. 
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Appendix 1 

Inboard lights recommended on a l l  levels 
above height of shorter structure 

Fig. 6. 

Page 6 



AC 70/7460-1E 
Appendix 1 

or less 

Lowest level should be above 
adjacent structure. levels depend upon height of structure. 

Lights on both structures to be synchmnized. 

Top level- 

Lower levels may 
be omitted 

650' 

(195m) 

t 

One structure higher than adjacent s t ruc ture  

and light levels are on same horizontol plane. 
Lights on both structures tu be synchronized. 

17. f. (2) 

One structure higher than adjacent s t ruc ture  

and light levels are not on'same horizontal 
planes. 

17. f .  (2) 

7. 
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a - 20' (6m) or less 

A 

300' AGL  

( 9 W  

b -More than 20' (6m) 
but less than 100' (30m) 

7 
800' AGL 

17. e. (1)  and (2) 

Fig. 8, 
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Appendix 1 

HYPERBOLIC COOLING TOWER 

Fig. 9. 
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BRIDGE LIGHTING 

Fig. 10. 
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. . . . . 

(am) (92m) (137m) (183m) (229m) 
L2 LEVELS-3 LEVELS-&4 LEVELS-+5 LEVELS+~ LEVELS-+ 

HEIGHT OF STRUCTURE IN FEET (METERS) ABOVE GROUND LEVEL 

Fig. 1. 
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HEIGHT OF STRUCTURE IN FEET (METERS) ABOVE GROUND LEVEL 

Fig. 3. 
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Fig. 4. 
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Appendix 2 

HEIGHT OF STRUCTURE IN FEET (METERS) ABOVE GiiOUND LEVEL 

Fig. 5 
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Fig. 6. 



Appendix 2 

Fig. 7. 
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k3 LEVELS;~ LEVELS I 5 L E V E L S ~  
HEIGHT OF STRUCTURE IN FEET (METERS) ABOVE GROUND LEVEL 

Fig. 8. 
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AC 70/7460-18 
Appendix 2 

Fig.  10, 
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HEIGHT OF STRUCTURE IN FEET (METERS) ABOVE GROUND LEVEL 
Fig. 11. 
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