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A i rcra f t  Fueling Ramp Drainage 
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1977 Edition of 415 

This standard is the work of the NFPA Sectional Committee 
on Airport Facilities which reports to the Association through the 
NFPA Correlating Committee on Aviation. This 1977 edition was 
approved at the NFPA's Fall Meeting held in Atlanta, Georgia, 
Nov. 14-17, 1977. It is a reconfirmation of the last previous edition 
dated 1973. The 1977 text has been renumbered to conform to the 
NFPA Manual of Style, and SI units have been added. 

Origin and Development of 415 

In 1960, the Committee secured Tentative Adoption of this 
Standard and Official Adoption followed in 1961. In compliance 
with NFPA Regulations Governing Technical 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 man- 
datory ("shall") provisions from other recommendations which 
have been placed in the Appendix. This 1977 edition is a recon- 
firmation of the 1973 edition. 
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Chapter  1 Genera l  

1-1 Def in i t ions  and  Units .  

1-1.1 A n  A i r c r a f t  F u e l i n g  R a m p ,  as used here in ,  is any  out-  
door  a rea  at  an a i rpor t ,  i nc lud ing  aprons  and  hards tands ,  on which  
a i rc ra f t  are  n o r m a l l y  fue led  or  defue led .  

1-1.2 U n i t s .  M e t r i c  units  of m e a s u r e m e n t  in this s t a n d a r d  
are  in a c c o r d a n c e  wi th  the m o d e r n i z e d  me t r i c  sys tem k n o w n  as the  
I n t e r n a t i o n a l  Sys t em of Uni t s  (SI) .  T w o  units  (l i tre and  bar) ,  
outs ide  of bu t  r ecogn ized  by SI ,  are  c o m m o n l y  used in in ter -  
na t iona l  fire p ro tec t ion .  T h e s e  units  a re  listed in T a b l e  1-4.2 wi th  
convers ion  factors.  

1-1.2.1 I f  a va lue  for m e a s u r e m e n t  as g iven  in this s t a n d a r d  is 
fo l lowed by an e q u i v a l e n t  va lue  in o the r  units,  the  first s ta ted  is to 
be r e g a r d e d  as the  r e q u i r e m e n t .  A g iven  e q u i v a l e n t  va lue  m a y  be 
a p p r o x i m a t e .  

1-1.2.2 T h e  conver s ion  p r o c e d u r e  for the SI  uni ts  has been 
to m u l t i p l y  the  q u a n t i t y  by the convers ion  fac to r  and  then  round  
the result  to the  a p p r o p r i a t e  n u m b e r  of  s ignif icant  digits.  

T a b l e  1-1.2 

Name of Unit Unit Symbol Conversion Factor 

litre l 1 gal = 3.785 l 

litre per minute per 
square metre / /min.m 2 1 gpm/ft  2 = 40.746 //min.m 2 

cubic decimetre dm 2 I gal = 3.785 dm 3 

pascal Pa 1 psi ~ 6894.757 Pa 

bar bar 1 psi = 0.0689 bar 

bar bar 1 bar = 106 Pa 

For additional conversions and information see . \STM E380 76, Standard for 
A4etrlc Practice (vee Appendix B). 
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1-2 Scope. 
1-2.1 The  requirements specified herein provide standards for 

the design of the water drainage system of an aircraft fueling ramp 
to control the flow of fuel which may be spilled on a r amp  and to 
minimize the resultant possible danger  therefrom. Such a drainage 
system is intended: 

(a) To  limit spread of the fuel spill to aircraft loading walk- 
ways, structures, passenger loading fingers, or concourses which 
might  result in the liquid or vapors therefrom reaching a source of 
ignition or might  result in the accumulat ion of dangerous or toxic 
vapors therein. See Standards on Aircraft Fuel Servicing, NFPA 
407 (ANSI) ;  Aircraft Loading II'alkwqrs, N F P A  417; Aircraft Hangers, 
NFPA 409 (ANSI) ;  and Airport Terminal BIdgs., NFPA 416 (ANSI) .  
ISee Appendix B.) 

(b) To limit spread of the fuel spill over large areas of the 
ramp surface and the transmission of vapors by the drainage sys- 
tem which may expose a number  of aircraft or other equipment  
parked or operat ing on the ramp. 

(c) To  limit continued exposure of the spilled liquids to the 
air and the uncontrolled vaporizat ion of the fuel on ramp surfaces 
which might  result in the creation of serious fire hazard  exposure 
conditions or the release of uncontrolled quantities of vapors creat- 
ing potential hazards to life and property. 

(d) To  provide for the safe disposal of fuel spillage (see also 
2- 1.3). 

Chapter 2 Design 

2-1 Aircraft Fueling Ramp Slope and Drain Design. 
2-1.1" Aircraft  fueling ramps shall slope away f rom terminal 

building, fingers, aircraft hangars, aircraft loading walkways, or 
other structures, with a min imum grade of one percent (1:100) for 
the first 50 feet (15.2 m). Beyond this distance, the slope to drainage 
inlets may  be reduced to a min imum of 0.5 percent (1:200). Drain- 
age inlets, where provided, shall be a min imum of 50 feet (15.2 m) 
from such structures. 

2-1.2" Effective aircraft fueling r amp  drainage as specified 
herein may be accomplished by any one or a combinat ion of the 
following methods : 

(a) Use of drain inlets with connected piping. 

(b) Use of open grate trenches as a collection means with con- 
nected piping. 

(c) Sloping of the ramp. 
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2-1.3 T h e  water  d ra inage  system of any a i rcraf t  fuel ing r a m p  
shall be so a r ranged  that  the fuel or its vapor  cannot  no rma l ly  enter  
into the d ra inage  system of: buildings,  areas uti l ized for au tomobi l e  
parking,  publ ic  or pr ivate  streets, or the publ ic  side of a i rpor t  
t e rmina l  or a i rc raf t  hanga r  structures.  In  no case shall the design 
allow fuel to collect on the a i rcraf t  fuel ing r a m p  or ad j acen t  g round  
surfaces where it may  const i tute a fire hazard ,  or result in a haz- 
ardous subsurface accumula t ion  of such fuel. 

2-1.4" Ai rc ra f t  loading  walkways  shall not  be located over any 
dra inage  inlet. 

2-1.5 The  final separa tor  or in terceptor  for the ent i re  a i rpor t  
d ra inage  system shall be adequa te  to prevent  disposal  of combust ib le  
quant i t ies  of f l ammable  l iquids into ad jo in ing  proper t ies  or water-  
ways. 

2-1.6 Gra tes  and dra in  covers shall be removable  to facil i tate 
c leaning and flushing. 

2-1.7 If  open grate  d ra inage  trenches are used as a collection 
means, such open trenches, inc luding branches,  shall not  be over 
125 feet (38.1 m) in length with a m i n i m u m  interval  of 6 feet (1.8 m) 
between open t rench sections to act as fire stops. Each  125-foot 
(38.1-m) section shall  be ind iv idua l ly  d ra ined  th rough  u n d e r g r o u n d  
piping. O p e n  trenches shall not  be used where they are in line of 
pedestr ian or passenger traffic. 

2-1.8 Unde rg round  p ip ing  and components  used in d ra inage  
svstems shall be noncombus t ib le  and inert  to fuel. 

Chapter 3 Maintenance 

3-1 Drain and Separator Maintenance. 

3-1.1" Periodic  ma in tenance  checks shall be conduc ted  of all 
r a m p  d ra inage  systems and interceptors  to assure tha t  they are c lear  
of obstruct ions and funct ion proper ly .  

3-1.2 Large  volume flushing with water  shall be conduc ted  
through app rop r i a t e  d ra inage  elements after  any  large fuel spill 
on the a i rcraf t  fuel ing r a m p  enters the d ra inage  system. 
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Appendix A Explanatory Material 

This Appendix is not a part of this NFPA Star~dard on Aircraft Fueling Ramp Drainage 
but is included for information purposes only. 

The  following notes, bear ing the same number  as the text  of the Standard on 
Aircraft Fueling Ramp Drainage to which they apply,  contain useful exp lana to ry  
mater ia l  and references to s tandards.  

A-2-1.1 Considera t ion  should be given to the hydrau l ic  p rob l e m 
in disposal of surface water ,  safe disposal  of fuel which might  be 
spilled on the ramp,  and the g rad ien t  to be overcome in the move-  
ment  of aircraft .  A rat io of 40,000 square  feet (3716 m s) per  d ra inage  
inlet  should not  be exceeded with m i n i m u m  flow distances to dra ins  
but  with d ra in  inlets located so as not  to endanger  a i rcraf t  place-  
ments within the r a m p  area  so described.  

A-2-1.2 The  use of slopes alone on a i rcraf t  fuel ing r amps  is the 
least desirable  method.  The  use of slopes and open gra te  t renches 
as a collection means with connected  p ip ing  to dispose of fuel spills 
is preferable  to the use of slopes alone, but  is not  as desi rable  for 
m a j o r  a irports  as the use of slopes and d ra in  inlets with connec ted  
piping. Figures A-2-1.2 (a) and  (b) d i a g r a m m a t i c a l l y  i l lustrate two 
possible fueling r a m p  dra inage  ar rangements .  

A-2-1.4 I t  is r e commended  that  personnel  responsible for locat-  
ing the a i rcraf t  dur ing  fuel ing be informed on the purposes of the 
d ra inage  system used and the impor t ance  of p roper ly  locat ing air-  
craf t  with respect to the d ra inage  system provided.  

A-3-1.1 I t  is suggested that  ma in tenance  checks be conduc ted  at  
least four times a year  and  more  often if c l imatic  or o ther  local con- 
di t ions dictate.  Observat ions  made  dur ing  rain storms m a y  serve 
as a sui table check for satisfactory opera t ion  of the d ra inage  system. 
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Appendix B References 

This  A p p e n d i x  t.~ ~tot tt port o f  th't.~ N F P A  Nt .ndard ,  but is included for  ~7~form,ttio~ purpose.. 
oMy.  

B-1 Reference Publications. 

B-l-1 NFPA Standards. This publication makes reference 
to the following NFPA codes and standards and the year dates 
shown indicate the latest editions available 

(a) NFPA 407-1975, Aircraft Fuel Servicing. 

(b) NFPA 409-1975, Aircraft Hangars. 

(c) NFPA 416-1975, Airport Termina/Bldgs. 

(d) NFPA 417 1977, Aircraft Loadin~ Wa/kwa~;s. 

B-l-2 The publication makes reference to the following codes 
and standards and the year dates shown indicate the latest editions 
available. 

Publication designated ASTM is available from the American 
Society for Testing and Materials. 1916 Race Street, Philadelphia, 
Pennsvlvania 19103. 

~a) ASTM E380 1976, Standard for Metric Practice, 


