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N O T I C E  

All quest ions  or  o the r  c o m m u n i c a t i o n s  re la t ing  to this d o c u m e n t  should  he sent only to NFPA Head-  
qua r t e r s ,  addressed to the a t t en t ion  of the C o m m i t t e e  responsible  for the d o c u m e n t ,  

For i n f o r m a t i o n  on the p rocedures  for r eques t ing  Techn ica l  Commi t t ee s  to issue Formal  In te rp re ta -  
tions, p ropos ing  Ten ta t ive  In te r im A m e n d m e n t s ,  p ropos ing  a m e n d m e n t s  for C o m m i t t e e  cons idera t ion ,  a n d  
appea l s  on ma t t e r s  re la t ing  to the con ten t  of  the d o c u m e n t ,  write to the Secre tary ,  S t a n d a r d s  Counci l ,  Na-  
t ional  Fire Pro tec t ion  Associat ion,  B a t t e r y m a r c h  Park,  Qu incy ,  MA 02269.  

A s ta tement ,  wr i t ten  or o r a l  tha t  is not processed in a c c o r d a n c e  with Section 16 of  the Regula t ions  
Gove rn ing  C o m m i t t e e  Projects  shall not be cons idered  the official posit ion of NFPA or any  of its Commi t -  
tees a n d  shall  not  be cons idered  to he, nor  be relied upon  as, a Formal  In t e rp re t a t ion .  

Users of  this d o c u m e n t  should consul t  app l i cab le  Federa l ,  State  a n d  local laws a n d  regula t ions .  NFPA 
does not ,  by the pub l i ca t ion  of this d o c u m e n t ,  in tend  to urge ac t ion  which  is not in c o m p l i a n c e  with ap- 
p l icab le  laws a n d  this d o c u m e n t  m a y  not  be cons t rued  as d o i n g  so. 

Policy Adopted by  N F P A  Board of Directors on December 3, 1982 

T h e  B o a r d  of  Directors  reaf f i rms  tha t  the Na t iona l  Fire Pro tec t ion  Associat ion recognizes tha t  the tox- 
icity of  the p roduc t s  of  combus t i on  is an  i m p o r t a n t  fac to r  in the loss of  life f rom fire. NFPA has deal t  with 
tha t  subject  in its t echnica l  commi t t ee  d o c u m e n t s  for m a n y  years.  

T h e r e  is a conce rn  tha t  the g rowing  use of synthet ic  mate r ia l s  m a y  p r o d u c e  more  or add i t iona l  toxic 
p roduc t s  of  combus t i on  in a fire env i ronmen t .  T h e  B o a r d  has,  therefore ,  asked all NFPA technica l  commi t -  
tees to review the d o c u m e n t s  for which  they are responsible  to be sure tha t  the d o c u m e n t s  respond  to this 
cu r r en t  conce rn .  T o  assist the commi t t ees  in mee t i ng  this request ,  the Board  has a p p o i n t e d  an  advisory 
c o m m i t t e e  to provide specific g u i d a n c e  to the technica l  commi t t ees  on questiotts re la t ing  to assessing the 
haza rds  of  the p roduc t s  of  c o m b u s t i o n .  

Licensing Provision - -  Th i s  d o c u m e n t  is copy r igh t ed  by the Na t iona l  Fire Pro tec t ion  Associat ion 
(NFPA) .  

1. A d o p t i o n  by  R e f e r e n c e  - -  Publ ic  au thor i t i es  a n d  others  are  u rged  to reference this d o c u m e n t  in 
laws, o rd inances ,  regula t ions ,  admin i s t r a t ive  orders  or  s imi lar  ins t ruments .  Any delet ions,  add i t ions  a n d  
changes  desired by the a d o p t i n g  au tho r i ty  mus t  be no ted  separa te ly .  Those  using this m e t h o d  are reques ted  
to not i fy the NFPA (At ten t ion:  Secretary ,  S t a n d a r d s  Counci l )  in wr i t ing  of  such  use. T h e  t e rm " a d o p t i o n  by 
re fe rence"  means  the c i t ing of  title anti  pub l i sh ing  i n f o r m a t i o n  only.  

2. A d o p t i o n  by  T r a n s c r i p t i o n  - -  A. Publ ic  au thor i t i es  with l a w m a k i n g  or  r u l e - m a k i n g  powers  only, 
upon  wri t ten  not ice to the NFPA (~ t t en t i on :  Secre tary ,  S t a n d a r d s  Counci l ) ,  will be g r a n t e d  a royal ty  free 
license to pr int  a n d  republ i sh  this d o c u m e n t  in whole or in par t ,  with changes  amt  addi t ions ,  if any,  noted  
separa te ly ,  in laws, o rd inances ,  r egu ' a t ions ,  admin i s t r a t ive  orders  or s imilar  in s t rument s  hav ing  the force of 
law. provided  that :  (1) due  notice of NFPA ' s  copyr igh t  is con t a ined  in each  law a n d  in each  copy thereof;  
and ,  (2) tha t  such p r i n t i n g  a n d  r epub l i ca t ion  is l imi ted to n u m b e r s  sufficient  to satisfy the jur isd ic t ion ' s  
l a w m a k i n g  or r u l e m a k i n g  process. B. Once  this NFPA Code or S t a n d a r d  has heen a d o p t e d  into law, all 
p r in t ings  of this d o c u m e n t  by publ ic  au thor i t i es  with l a w m a k i n g  or r u l e m a k i n g  powers  or any  o ther  persons 
des i r ing  to r e p r o d u c e  this d o c u m e n t  or its conten ts  as a d o p t e d  by the ju r i sd ic t ion  in whole or in par t ,  in any  
form,  upon  wri t ten  request  to NFPA (At ten t ion:  Secre tary ,  S t a n d a r d s  Counci l ) ,  will he g r a n t e d  a nonex-  
elusive license to pr int ,  republ ish ,  a n d  vend this d o c u m e n t  in whole or in par t ,  with changes  a n d  addi t ions ,  
if any,  no ted  separa te ly  provided  tha t  due  not ice of NFPA ' s  copyr igh t  is con t a ined  in each  copy.  Such 
license shall  be g r a n t e d  only upon  a g r e e m e n t  to pay  NFPA a royalty.  Th i s  royal ty  is r equ i red  to provide 
funds  for  the research  a n d  deve lopment  necessary to con t inue  the work of NFPA a n d  its volunteers  in con  
t inual ly  u p d a t i n g  a n d  revising NFPA s t anda rds .  U n d e r  ce r t a in  c i r cums tances ,  publ ic  au thor i t i es  with 
l a w m a k i n g  or r u l e m a k i n g  powers  may  app ly  for a n d  m a y  receive a special  royal ty  when the publ ic  interest 
wilt be served thereby.  

3. Scope of License Grant - -  T h e  te rms a n d  cond i t ions  set for th  above do not ex tend  to the index to 
this d o c u m e n t .  

(For f u r t he r  exp lana t ion ,  see the Policy C o n c e r n i n g  the Adop t ion ,  P r in t ing  a n d  Pub l i ca t ion  of  NFPA 
D o c u m e n t s  which  is avai lable  upon  request  f rom the N F P A . )  

Statement on NFPA Procedures 

This  ma te r i a l  has been developed u n d e r  the publ i shed  p rocedures  of the Na t iona l  Fire Pro tec t ion  
Associat ion,  which  are des igned to assure the a p p o i n t m e n t  of  technica l ly  c o m p e t e n t  Commi t t ee s  hav ing  
b a l a n c e d  represen ta t ion .  While  these p rocedures  assure the highest  degree  of care ,  ne i ther  the Na t iona l  Fire 
P ro tec t ion  Associat ion.  its member s ,  nor  those p a r t i c i p a t i n g  in its activities accepts  any  liability resul t ing  
f rom compl i ance  or n o n c o m p l i a n c e  with the provisions given herein ,  for any  restr ict ions imposed on 
ma te r i a l s  or processes, or for  the comple teness  of the text. 

NFPA has no power  or au tho r i ty  to police or enforce  compl i ance  with the conten ts  of this d o c u m e n t  
and  any  cer t i f ica t ion  of  p roduc t s  s ta t ing  c o m p l i a n c e  with r equ i r emen t s  of  this d o c u m e n t  is m a d e  at the peril  
of  the certif ier .  
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© 1987 NFPA, All Rights Reserved 

NFPA 415 

Standard on 

Aircraft  Fue l ing  Ramp Drainage  

1987 Edition 

This edition of NFPA 415, Standard on Aircraft Fueling Ramp Drainage, was 
prepared by the Technical Committee on Airport Facilities, released by the Cor- 
relating Committee on Aviation, and acted on by the National Fire Protection 
Association, Inc. at its Annual Meeting held May 18-21, 1987 in Cincinnati, Ohio. It 
was issued by the Standards Council on June 10, 1987, with an effective date of June 
30, 1987, and supersedes all previous editions. 

The 1987 edition of this standard has been approved by the American National 
Standards Institute. 

Origin and Development of NFPA 415 

In 1960, the Committee secured Tentative Adoption of this Standard and Official 
Adoption followed in 1961. In compliance with NFPA Regulations Governing Techni- 
cal Committees, the 1961 edition was reviewed by the Committee for reconfirmation 
in 1966, a five-year period having passed. In 1966 one paragraph was added and two 
of the diagrams were redrawn to improve legibility. In 1973 the standard was revised 
to separate the mandatory ("shall") provisions from other recommendations which 
have been placed in the Appendix. The standard was reconfirmed in 1977 and 1982. 
A complete revision was completed in 1987. 



415-2 AIRCRAFT FUELING RAMP DRAINAGE 

C o m m i t t e e  o n  A v i a t i o n  

C o r r e l a t i n g  C o m m i t t e e  

Gene E. Benzenberg, Alison Control, Inc. 
William T. G. COwan, British Airways 
W. M. Geraghty, United Airlines 
B. V. Hewes, East Point, GA 
Duane Moore, IL Dept. of Transportation 

Rep. Helicopter Assn. Int'l. 

James J. Brenneman, Chairman 
United Airlines, Inc. 

L. M. Krasner, Vice Chairman 
Factory Mutual Research Corp. 

Bruce W. Teele, Secretary 
National Fire Protection Association 

(Nonvoting) 

James F. O'Regan, Feecon Corp. 

Bruce R. Pashley, Ogden Allied Aviation Svcs. 

Paul R. Powers, Bell Helicopter Textron, Inc. 

Stanley J. Wolek, Port Authority of NY & NJ 

T e c h n i c a l  C o m m i t t e e  o n  

A i r p o r t  F a c i l i t i e s  

L. M. Krasner, Chairman 
Factory Mutual Research Corp. 

Gene E. Benzenberg, Vice Chairman 
Alison Control. Inc. 

James M. Dewey, Secretary 
Professional Loss Control. Inc. 

Nathaniel J. Addleman, Boeing Military 
Airplane Co. 
James R. Ballinger, M&M Protection Con- 
sultants 
James J. Brenneman, United Airlines, Inc. 
J. Walter Coon, Burns & McDonnell Engineering 
Co. 
William T. G. Cowan, British Airways 
Richard P. DeiTos, Jr., Air Transport Assn. of 
America 
J. D. Dick, Kemper Group 

Rep. Alliance of American Insurers 
Paul F. Helweg, Jr., Johnson & Higgins of CT, 
Inc. 
Ronald A. Hemond, Armtec Industries, Inc. 
James M. Ingalls, Industrial Risk Insurers 

Alternates 

Thomas J. Lett, US Dept. of the Air Force 
Fred M. Linde, NatT Foam System. Inc. 
Donald Maddock, Ansul Co. 

Rep. Fire Equipment Manufacturers Assn., 
Inc. 
Joseph H. Priest, Grinnell Fire Protection 
Systems Co., Inc. 

Rep, Nat'l. Fire Sprinkler Assn., Inc. 
Robert Saunders, Abex Corp. Jetway Div. 
Robert C. Savery, Fenwal, Inc. 

Rep, NEMA 
Gerald R. Schultz, Schirmer Engineering Corp. 
Donald J. Slater, Jr.,  United Technologies Corp. 
Arnold M. Sloane, Port Authority of NY & NJ 

Rep. Airport Operators Council lntT 
Calvin E. Smith, Pan Am World Services, Inc. 
E. V. Zgleszewski, Jr.,  Northern Div. -- Naval 
Facilities Engineer Comm. 

Ezio Angelini, Automatic Sprinkler Corp. of 
America 

(Alternate to J. H. Priest) 
William Biscontini, Walter Kidde 

(Alternate to D. Maddock) 
Willard R. Ham, M&M Protection Consultants 

(Alternate to J. R. Ballinger) 
Keith C. Kremkow, Industrial Risk Insurers 

(Alternate to J. M. Ingalls) 

John F. McLean, Kemper Group 
(Alternate to J. D. Dick) 

Robert C. Merritt, Factory Mutual Research 
Corp. 

(Alternate to L. M. Krasner) 

John J. O'Sullivan, British Airways 
(Alternate to W. T. G. Cowan) 

V. G. Pyrpyris, Port Authority of NY & NJ 
(Alternate to A. M. Sloane) 

N o n v o t i n g  

Jerome Lederer, Laguna Hills, CA 

This list represents the membership at the time the Committee was balloted on the text of this edition. 
Since that time, changes in the membership may have occurred. 

NOTE: Membership on a Committee shall not in and of itself constitute an endorsement of the 
Association or any document developed by the Committee on which the member serves. 
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415- 4 AIRCRAFT FUELING RAMP DRAINAGE 

NFPA 415 

Standard on 

A i r c r a f t  F u e l i n g  R a m p  Drainage  

1987 Edition 

NOTICE: An asterisk (*) following the number or letter 
designating a paragraph or subparagraph indicates explanatory 
material on that paragraph in Appendix A. 

Information on referenced publications can be found in Chapter 
4. 

Chapter 1 Administration 

1-1 Scope. 

1-1.1 This standard specifies mininum requirements for 
the design and maintenance of the drainage system of an 
aircraft fueling ramp to control the flow of fuel that may 
be spilled on a ramp and to minimize the resultant possi- 
ble danger therefrom. 

1-2 Purpose. 
1-2.1 Such a drainage system is intended to limit the 
fire hazard from fuel spillage by: 

(a) Controlling the spread of a fuel spill to limit ex- 
posure to buildings, aircraft loading walkways, con- 
courses, or elevated structures; to prevent the fuel's liquid 
or vapors from reaching a source of ignition or ac- 
cumulating within structures. 

(b) Limiting the spread of the fuel spill over the ramp 
surface and preventing the transmission of vapors by the 
drainage system from exposing aircraft or other equip- 
ment parked or operating on the ramp. 

1-3 Definitions. 
Aircraft Fueling Ramp. Any outdoor area at an air- 

port, including aprons and hardstands, on which aircraft 
are normally fueled or defueled. 

Approved.* Acceptable to the "authority having 
jurisdiction." 

Authority Having Jurisdiction.* The "authority 
having jurisdiction" is the organization, office or in- 
dividual responsible for "approving" equipment, an in- 
stallation or a procedure. 

Shall. Indicates a mandatory requirement. 

Should. This term, as used in the Appendix, in- 
dicates a recommendation or that which is advised but 
not required. 

1-4 Units. 

1-4.1" In this standard, values for measurements are 
followed by an equivalent in SI units, but only the first 
value stated shall be regarded as the requirements. 
Equivalent values in SI units shall not be considered as 
the requirements as these values may be approximate. 

Chapter 2 Design 

2-1 Aircraft Fueling Ramp Slope and Drain Design. 
2-1.1" Aircraft fueling ramps shall slope away from ter- 
minal buildings, aircraft hangars, aircraft loading 
walkways, or other structures, with a minimum grade of 
one percent (1:100) for the first 50 ft (15.2 m). Beyond 
this distance, the ramp slope to drainage inlets may be re- 
duced to a minimum of 0.5 percent (1:200). 

2-1.2" Aircraft fueling ramp drainage as specified 
herein shall be accomplished by the provisions of 2-1.1 in 
conjunction with: 

(a) Use of drain inlets with connected piping 

(b) Use of open grate trenches. 

2-1.3 Drainage inlets, where provided, shall be a mini- 
mum of 50 ft (15.2 m) from structures listed in 2-1.1. 

2-1.4 The drainage system of any aircraft fueling ramp 
shall be so designed that the fuel or its vapor cannot enter 
into the drainage system of buildings, areas utilized for 
automobile parking, public or private streets, or the 
public side of airport terminal or aircraft hangar struc- 
tures. In no case shall the design allow fuel to collect on 
the aircraft fueling ramp or adjacent ground surfaces 
where it may constitute a fire hazard. 

2-1.5 The final separator or interceptor for the entire 
airport drainage system shall be designed to allow 
disposal of combustible or flammable liquids into a safely 
located, approved containment facility. 

2-1.6 Grates and drain covers shall be removable to 
facilitate cleaning and flushing. 

2-1.7" If open grate drainage trenches are used as a col- 
lection means, such open trenches, including branches, 
shall not be over 125 ft (38.1 m) in length with a mini- 
mum interval of 6 ft (1.8 m) between open trench sections 
to act as fire stops. Each 125-ft (38.1-m) section shall be 
individually drained through underground piping. Open 
trenches shall not be used where they are in line of 
pedestrian or passenger traffic. 

2-1.8 Underground piping and components used in 
drainage systems shall be noncombustible and inert to 
fuel. 

Chapter 3 Maintenance 

3-1 Drain and Separator Maintenance. 
3-1.1" Periodic maintenance checks shall be conducted 
of all ramp drainage systems and interceptors to assure 
that they are clear of obstructions and function properly. 

3-1.2 Large volume flushing with water shall be con- 
ducted through appropriate drainage elements after any 
large fuel spill on the aircraft fueling ramp enters the 
drainage system to purge the residual fuel from these 
drainage elements. 
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REFERENCED PUBLICATIONS/APPENDIX A 415-5 

Chapter 4 Referenced Publ ica t ions  

4-1 The  following documents  or portions thereof are 
referenced within this document  and shall be considered 
part of the requirements of this document .  The edition 
indicated for each reference shall be the current edition 
as of the date of the NFPA issuance of this document .  

4-1.1 NFPA Publications.  National Fire Protection 
Association, Bat terymarch Park, Quincy, MA 02269. 

NFPA 407-1985, Standard for Aircraft Fuel Servicing 
NFPA 409-1985, Standard on Aircraft Hangars 
NFPA 416-1987, Standard on Construction and Pro- 

tection of A #port Terminal Buildings 
NFPA 417-1985, Standard on Construction and Pro- 

tection of Aircraft Loading Walkways. 

Append ix  A Explanatory Material 

This Appendix is not a part of  the requirements of  this NFPA docu- 
ment, but is included for  inforrnatton purposes only. 

A - l - 3  A p p r o v e d .  T he  Nat iona l  Fire Pro tec t ion  
Association does not approve, inspect or certify any in- 
stallations, procedures, equipment,  or materials nor does 
it approve or evaluate testing laboratories. In determin- 
ing the acceptability of installations or procedures, 
equipment  or materials, the authority having jurisdiction 
may base acceptance on compliance with NFPA or other 
appropriate  standards. In the absence of such standards, 
said authority may require evidence of proper installa- 
tion, procedure or use. The  authority having jurisdiction 
may also refer to the listings or labeling practices of an 
organization concerned with product  evaluations which is 
in a position to determine compliance with appropriate 
standards for the current production of listed items. 

A-l -3  Au thor i ty  H a v i n g  Jur i sd ic t ion .  The  phrase 
"authori ty having jurisdiction" is used in NFPA 
documents  in a broad manner  since jurisdictions and 
"approval" agencies vary as do their responsibilities. 
Where  public safety is primary, the "authori ty having 
jurisdiction" may be a federal, state, local or other 
regional depar tment  or individual such as a fire chief, 
fire marshal,  chief of  a fire prevention bureau, labor 
depar tment ,  health department ,  building official, elec- 
trical inspector, or others having statutory authority. For 
insurance purposes, an insurance inspection department ,  
rating bureau, or other insurance company represen- 
tative may be the "authority having jurisdiction." In 
many circumstances the property owner or his designated 
agent assumes the role of the "authori ty having jurisdic- 
tion"; at government installations, the commanding  of- 
ricer or departmental  official may be the "authority 
having jurisdiction." 

A-l-4.1 Metric units of measurement  in this s tandard 
are in accordance with the modernized metric system 
known as the International  System of Units (SI). Two 
units (liter and bar), outside of but recognized by SI, are 
commonly used in international fire protection. These 
units are listed in Table  A-l-4.1 with conversion factors. 

The conversion procedure for the SI units has been to 
multiply the quanti ty by the conversion factor and then 
round the result to the appropriate number  of significant 
digits. 

Table  A-I-4.1  

N a m e  of U n i t  U n i t  Symbol  Conversion Factor 

liter L 1 gal = 3.785 L 
liter per  minu te  per 

square  me t e r  L / m i n / m  2 1 g p m / f t  ~ = 40.746 L / m i n / m ~  
cubic dec imeter  d m  s 1 gal = 3,785 drn 3 
pascal Pa 1 psi = 6894.757 Pa 
bar bar  1 psi = 0.0689 b a r  
ba r  ba r  1 ba r  = 105 Pa 

For addit ional  conversions and informat ion  see ASTM E380, Stan- 
dard for  Metric Practice. 

A-2-1.1 Consideration should be given to the hydraulic 
problem in disposal of surface water, safe disposal of  fuel 
which might be spilled on the ramp, and the gradient to 
be overcome in the movement  of aircraft. A ratio of 
40,000 sq ft (3716 m 2) per drainage inlet should not be 
exceeded with min imum flow distances to drains but with 
drain inlets located so as not to endanger  aircraft 
placements within the ramp area so described. 

A-2-1.2 Figures A-2-1.2 (a) and (b) diagrammatical ly 
illustrate two possible fueling ramp drainage ar- 
rangements. 

A-2-1.7 The  individual drain is intended to prevent 
flow of a spill in one trench from flowing through other 
trenches. Refer to Figure A-2-1.2 (b). 

A-3-I .1  It is suggested that maintenance checks be con- 
ducted at least four times a year and more often if 
climatic or other local conditions dictate. 
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415- 6 AIRCRAFT FUELING RAMP DRAINAGE 
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NOTES: 
A - - M I N I M U M  RAMP G R A D E  OF ONE 

PERCENT FOR 50 FT. 
B --  M I N I M U M  RAMP G R A D E  OF 0.5 

PERCENT TO DRAINS.  
O P T I O N A L  W A T E R  SEAL  TRAPS A T  INLETS.  
INLETS 200 FT FROM B U I L D I N G S .  

NOTES: 
NO A I R C R A F T  P A R K E D  OVER 

D R A I N  INLETS.  
M A X I M U M  OF NOT MORE T H A N  40,000 

SQUARE FEET PER D R A I N .  
I N T E R C E P T O R S  OR SEPARATORS 

IN T R U N K  D R A I N S  O N L Y .  

Figure A-2-1.2 (a) One  possible a r r angemen t  of an aircraf t  fue l ing ramp dra inage  system using the optional  trapped dra in  inlets• 
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Figure A-2-1.2 (b) Another  possible a r rangement  of an aircraft  fueling ramp drainage system using a grated open drainage trench• 
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