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Off ic ia l  N F P A  D e f i n i t i o n s  

Adopted Jan. 23, 1964: Revised Dec. 9, 1969. Where variances to these definitions 
are found, efforts to eliminate such conflicts arc in process. 

SHALL is i n t e n d e d  to  i n d i c a t e  r e q u i r e m e n t s .  

SHOULD is i n t e n d e d  to  i n d i c a t e  r e c o m m e n d a t i o n s  or  t h a t  w h i c h  is a d v i s e d  
b u t  n o t  r equ i r ed .  

APPROVED m e a n s  a c c e p t a b l e  to  t h e  a u t h o r i t y  h a v i n g  j u r i sd i c t i on .  T h e  N a t i o n a l  
F i re  P r o t e c t i o n  A s s o c i a t i o n  does  n o t  a p p r o v e ,  i n s p e c t  or  c e r t i f y  a n y  i n s t a l l a t i o n s ,  
p r o c e d u r e s ,  e q u i p m e n t  or  m a t e r i a l s  n o r  does  i t  a p p r o v e  or  e v a l u a t e  t e s t i n g  l a b o r a -  
tor ies .  I n  d e t e r m i n i n g  the  a c c e p t a b i l i t y  of i n s t a l l a t i o n s  o r  p r o c e d u r e s ,  e q u i p m e n t  
or  m a t e r i a l s ,  t h e  a u t h o r i t y  h a v i n g  j u r i s d i c t i o n  m a y  base  a c c e p t a n c e  on  c o m p l i a n c e  
w i t h  N F P A  or  o t h e r  a p p r o p r i a t e  s t a n d a r d s .  I n  t h e  a b s e n c e  of s u c h  s t a n d a r d s ,  
s a id  a u t h o r i t y  m a y  r equ i r e  e v i d e n c e  of p r o p e r  i n s t a l l a t i o n ,  p r o c e d u r e  o r  use.  T h e  
a u t h o r i t y  h a v i n g  j u r i s d i c t i o n  m a y  a lso  re fe r  to  t h e  l i s t ings  or  l a b e l i n g  p r a c t i c e s  of 
n a t i o n a l l y  r ecogn ized  t e s t i n g  l a b o r a t o r i e s , *  i.e., l a b o r a t o r i e s  qua l i f ied  a n d  e q u i p p e d  
t o  c o n d u c t  t h e  n e c e s s a r y  t es t s ,  in  a p o s i t i o n  t o  d e t e r m i n e  c o m p l i a n c e  w i t h  a p -  
p r o p r i a t e  s t a n d a r d s  for  t he  c u r r e n t  p r o d u c t i o n  of l i s ted  i t ems ,  a n d  t h e  s a t i s f a c t o r y  
p e r f o r m a n c e  of s u c h  e q u i p m e n t  or  m a t e r i a l s  in  a c t u a l  usage .  

*Among the laboratories nationally recognized by  the authorities having jurisdiction in 
the United States and Canada are the Underwriters '  Laboratories, Inc., the Factory Mutua l  
Research Corporation, the American Gas Association Laboratories, the Underwriters '  Lab- 
oratories of Canada, the Canadian Standards Association Testing Laboratories, and the 
Canadian Gas Association Approvals Division. 

LISTED: E q u i p m e n t  o r  m a t e r i a l s  i n c l u d e d  in  a l is t  p u b l i s h e d  b y  a n a t i o n a l l y  
r ecogn ized  t e s t i n g  l a b o r a t o r y  t h a t  m a i n t a i n s  pe r iod ic  i n s p e c t i o n  of p r o d u c t i o n  of 
l i s ted  e q u i p m e n t  or  m a t e r i a l s ,  a n d  whose  l i s t ing  s t a t e s  e i t he r  t h a t  t he  e q u i p m e n t  
o r  m a t e r i a l  m e e t s  n a t i o n a l l y  r ecogn ized  s t a n d a r d s  o r  h a s  been  t e s t e d  a n d  f o u n d  
s u i t a b l e  for  use  in  a specif ied m a n n e r .  

LABELED: E q u i p m e n t  o r  m a t e r i a l s  to  w h i c h  h a s  been  a t t a c h e d  a label ,  s y m b o l  
or  o t h e r  i d e n t i f y i n g  m a r k  of a n a t i o n a l l y  r e cogn i zed  t e s t i n g  l a b o r a t o r y  t h a t  m a i n -  
t a i n s  pe r iod ic  i n spec t i on  of p r o d u c t i o n  of l abe l ed  e q u i p m e n t  o r  m a t e r i a l s ,  a n d  
b y  whose  l abe l ing  is i n d i c a t e d  c o m p l i a n c e  w i t h  n a t i o n a l l y  r ecogn ized  s t a n d a r d s  
or  t e s t s  to  d e t e r m i n e  s u i t a b l e  u s a g e  in  a specif ied  m a n n e r .  

AUTHORITY HAVING JURISDICTION: T h e  o r g a n i z a t i o n ,  office or  i n d i v i d u a l  re- 
spons ib le  for  " a p p r o v i n g "  e q u i p m e n t ,  a n  i n s t a l l a t i o n ,  or  a p r o c e d u r e .  

S t a t e m e n t  o n  N F P A  P r o c e d u r e s  
This material has been developed in the interest of safety to life and property under  the 

published procedures of the National Fire Protection Association. These procedures are de- 
signed to assure the appointment of technically competent Committees having balanced 
representation from those vitally interested and active in the areas with which the Committees 
are concerned. These procedures provide tha t  all Committee recommendations shall be pub- 
lished prior to action on them by  the Association itself and tha t  following this publication these 
recommendations shall be presented for adoption to the Annual Meeting of the Association 
where anyone in attendance, member or not, may present his views. While these procedures 
assure the highest degree of care, neither the National Fire Protection Association, its members, 
nor those participating in its activities accepts any  liability resulting from compliance or non- 
compliance with the provisions given herein, for any  restrictions imposed on materials or 
processes, or for the completeness of the text. 

C o p y r i g h t  a n d  R e p u b l i s h i n g  R i g h t s  

T h i s  p u b l i c a t i o n  is c o p y r i g h t e d  © b y  the  N a t i o n a l  F i re  P r o t e c t i o n  Asso-  
c i a t ion .  Pe rmi s s ion  is g r a n t e d  to  r e p u b l i s h  in full  t he  m a t e r i a l  he re in  in  l aws ,  
o r d i n a n c e s ,  r egu la t i ons ,  a d m i n i s t r a t i v e  o rde r s  or  s imi la r  d o c u m e n t s  i s sued  b y  
pub l i c  a u t h o r i t i e s  s ince  t h e  t e x t  is t e n t a t i v e  a t  t h i s  t ime .  All o t h e r s  des i r ing  pe r -  
miss ion  to  r e p r o d u c e  th i s  m a t e r i a l  in  who le  or  in  p a r t  sha l l  c o n s u l t  t h e  N a t i o n a l  
F i re  P r o t e c t i o n  As~c in . t i on .  
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Standard on 

Aircraf t  Fueling Ramp Dra inage  

NFPA No. 4 1 5 - -  1973 

1973 Edition of No. 415 

This Standard is the work of the NFPA Sectional Committee 
on Aircraft Hangars and Airport Facilities which reports to the 
Association through the NFPA Committee on Aviation. This 
1973 Edition was approved at the NFPA's  77th Annual Meeting 
held in St. Louis, Missouri, May  14-18, 1973. I t  supersedes the 
last previous edition dated 1966. The 1973 text separates the 
mandatory ("shall") provisions from other recommendations which 
have been placed in the Appendix. 

Origin and Development of No. 415 

In 1960, the Committee secured Tentatiw" Adoption of this 
Standard and Official Adoption followed ill 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. This 1973 text contains the latest recommendations 
of the Association. 



415-2 A I R C R A F T  F U E L I N G  R A M P  D R A I N A G E  

Committee on Aviat ion 

J e r o m e  Lederer,i" Chairman, 
Flight Safety Foundation, 1800 North Kent St., Arlington VA 22209 

Harvey  L. Hansber ry ,  Vice-Chairman, 
U.S. Dept. of Transportation, Federal Aviation Administration, NAFEC. 

Atlantic City, NJ  08405 

George H. Tryon~, Secretary, 
National Fire Protection Association, 470 Atlantic Ave., Boston, MA 02210 

J .  C. Abbot t ,  British Overseas Airways 
Corp. 

H.  J .  Badger,  The Boeing Co. 
J .  J .  B r e n n e m a n ,  Chairman, NFPA Sec- 

tional Committee on Aircraft Rescue and 
Fire Fighting 

Wil l iam L. Collier, International Federa- 
tion of Air Line Pilots Assns. 

F. P. DeGlovanni ,  Vice-Chairman, NFPA 
Sectional Committee on Aircraft Hangars 
& Airport Facilities 

D. G. D um per ,  American Airlines 
P. M. Fitzgerald,  Chairman, NFPA Sec- 

tional Committee on Aircraft Hangars and 
Airport Facilities and rep. Factory Mutual 
Research Corp. 

W. Harr is ,  Australian Dept. of Civil Avia- 
tion 

B. V. Hewes, Vice-Chairman, NFPA Sec- 
tional Committee on Aircraft Rescue and 
Fire Fighting and rep. Air Line Pilots Assn. 

Lt.  Col. G. A. Hope, Canadian Forces 
Headquarters 

R. L. Jackson ,  American Petroleum Insti- 
tute 

J o h n  E. Lodge, Department of Trade and 
Industries (United Kingdom) 

A. J.  Mercurlo,  Factory Insurance Associ- 
ation 

J .  A. O'Donnel l ,  Chairman, NFPA See- 
tioval Committee on Aircraft Fuel Servicing 

H. B. Peterson,  U. S. Naval Research 
Laboratory 

Capt .  Reuben  P. Pr lchard ,  Jr . ,  National 
Aeronautics & Space Administration 

Victor B. Robinson,  Jr . ,  U.S. Dept. of the 
Air Force 

J o h n  H. Sellers, Chairman, NFPA Sec- 
tional Committee on Aircraft Maintenance 
and Servicing and rep. American Insurance 
Association 

J o h n  T.  S tephan ,  American Assn. of Air- 
port Executives 

K e n n e t h  A. Zuber ,  Vice Chairman, NFPA 
Sectional Committee on Aircraft Mainte- 
nance & Servicing and rep. Compressed Gas 
Association 

Al te rna tes .  

W m .  L. H a n b u r y ,  National Aeronautics & 
Space Administration (Alternate to Capt. 
Reuben P. Prichard, Jr.) 

D. A. Heine,  Air Line Pilots Association 
(Alternate to B. V. Hewes) 

T h o m a s  A. Rat te ty,  American Assn. of 
Airport Executives (Alternate to John T. 
Stephan) 

Richard Southers ,  American Petroleum 
Institute (Alternate to R. L. Jackson) 

Nonvot ing  M e m b e r s  

J .  G. W. Brown, British European Airways 
Stanley  J .  Green,  General Aviation 

Manufacturers Association 
V. Kidd, Ministry of Defence, Air Force 

Dept. (United Kingdom) 
C. Hayden  LeRoy, National Transportation 

Safety Board 
Gene  I.  Mar t in ,  Aerospace Industries As- 

sociation of America, Inc. 
C. M. Mlddlesworth ,  Federal Aviation 

Administration, National Aviation Fa- 
cilitiss Experimental Center 

John A. Pope, National Business Aircraft 
Assn., Inc. 

A. F. Rober tson,  National Bureau of Stan- 
dards. 

Dr. R. R. Shaw, International Air Transport 
Association 

Edwin L. Thomas, Air Transport Associa- 
tion 

Chief of the Aerodromes, A.G.A., Interna- 
tional Civil Aviation Organization 

~Nonvoting. 



C O M M I T T E E  P E R S O N N E L  415--3 

S e c t i o n a l  C o m m i t t e e  o n  A i r c r a f t  H a n g a r s  a n d  A i r p o r t  F a c i l i t i e s  

P. M. Fi tzgerald,  Chairman, 
Factory Mutual Research Corporation, 

1151 Boston-Providence Turnpike, Norwood, MA 02062 

F. P. DeGiovanni ,  Vice Chairman, 
Senior Facilities Engineer, American Airlines, 633 Third Ave., New York, NY 10017 

J .  13. Abbot t ,  British Overseas Airways Corp. 
H. T.  Anderson,  U.S. Dept. of the Navy, 

Naval Facilities Engineering Command 
Charles  F. Averlll, National Automatic 

Sprinkler & Fire Control Assn. 
Gene E. Benzenberg ,  Alison Control Inc. 
J .  J .  B r e n n e m a n ,  United Air Lines, Inc. 
R. G. Canning ,  Canadian Forces Head- 

quarters 
Donald A. Diehl, National Electrical Manu- 

facturers Assn. 
Donald L. D r u m m ,  Insurance Services 

Office. 
S t u a r t  C. Hand ,  J. S. Frelinghuysen Corp. 

Harvey  L. l t ansbury ,  (ex-officio) U.S. Dept. 
of Transportation, Federal Aviation Ad- 
ministration 

E. B. Hoge, Eastern Air Lines 
R. L. Jackson,  American Petroleum Insti- 

tute 
A. J .  Mercurlo,  Factory Insurance Associa- 

tion 
Eugene  Schafran ,  Airport Operators Coun- 

cil International 
J .  H. Sellers, American Insurance Assn. 
Calvin E. Smi th ,  Pan American World 

Airways 
Eugene Stauffer,  Fire Equipment Manu- 

facturers' Association, Inc. 

A l t e r n a t e s .  

K. J. Brewer, Canadian Forces Head- Joseph H. Priest,  National Automatic 
Quarters (Alternate to R. G. Canning) Sprinkler & Fire Control Assn. (Alternate 

to Charles F. Averin) 
R. B. Jones,  National Electrical Manufac- 

turers Assn. (Alternate to Donald A. Diehl) V . G .  Pyrpyris ,  Airport Operators Council 
International (Alternate to Eugene Scha- 

Donald Maddock,  Fire Equipment Manu- fran) 
faeturer's Association, Inc. (Alternate to Richard  Southers ,  American Petroleum In- 
Eugene Stauffer) stitute (Alternate to R. L. Jackson) 

Nonvot ing  M e m b e r s  

Mace H. Bell, American Institute of Steel 
Construction 

J e r o m e  Lederer  (ex-officio), Flight Safety 
Foundation 

T h o m a s  G. Wll l lamson,  American Insti- 
tute of Timber Construction 

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 mall hare occurred. 
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Standard on 

Aircraft Fueling Ramp Drainage 

NFPA No. 4 1 5 - -  1973 

10. Def in i t i ons  

11. An  AIRCRAFT FUELING RAMP, as used herein,  is any  ou tdoor  
area  at  an a i rpor t ,  inc luding  aprons  and hards tands ,  on which  
a i rcraf t  are  normal ly  fueled or  defueled.  

20. Scope 

21. T h e  requi rements  specified here in  provide  s tandards  for the 
design of the wate r  d ra inage  system of an a i rcraf t  fueling r a m p  to 
control  the flow of fuel which m a y  be spilled on a r a m p  and to 
min imize  the resul tant  possible dange r  therefrom. Such a d ra inage  
system is in tended :  

a. T o  l imit  spread of the fuel spill** to aircraf t  loading  walk-  
ways'f, s t ructurest ,  passenger load ing  fingers~, or concourses which  
might  result in the l iquid or  vapors  theref rom reaching  a source of 
ignit ion or might  result in the accumula t ion  of dangerous  or  toxic 
vapors  therein.  

b.  To  l imit  spread of the fuel spill** over  large areas of the 
r a m p  surface and the t ransmission of vapors  by the d ra inage  sys- 
tem which  m a y  expose a n u m b e r  of a i rcraf t  or  o ther  equ ipmen t  
pa rked  or  opera t ing  on the ramp.  

c. To  l imit  cont inued  exposure of the spilled l iquids** to the 
a i r  and  the uncontrol led  vapor iza t ion  of the  fuel on r a m p  surfaces 
which might  result  in the creat ion of serious fire haza rd  exposure  
condi t ions or the release of uncont ro l led  quant i t ies  of vapors  creat -  
ing potent ia l  hazards  to life and  proper ty .  

d. T o  provide  for the safe disposal  of fuel spil lage** (see also 
P a r a g r a p h  33). 

**See also Standard on Aircraft Fueling on the Ground (NFPA No. 407; 
ANSI Zl19.1). 

tSee also Standard on Construction and Protection of Aircraft Loading Walk- 
ways (NFPA No. 417); Standard on Aircraft Hangars (NFPA No. 409; ANSI 
B214.1; and Standard on Airport Terminal Buildings (NFPA No. 416; ANSI 
Z246.1 ). 
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30. Aircraft Fueling Ramp Slope and Drain Design 

"31. Aircraft fueling ramps shall slope away from terminal 
buildingt, fingerst, aircraft hangars~, aircraft loading walkways~, 
or other structures, with a minimum grade of one percent (1:100) 
for the first 50 feet. Beyond this distance, the slope to drainage 
inlets may be reduced to a minimum of 0.5 percent (1:200). Drain- 
age inlets, where provided, shall be a minimum of 50 feet from such 
structures. 

*32. Effective aircraft fueling ramp drainage as specified herein 
may be accomplished by any one or a combination of the fol- 
lowing 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. 

33. The water drainage system of any aircraft fueling ramp shall 
be so arranged that the fuel or its vapor cannot normally 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~ structures. In no case shall the de- 
sign allow fuel to collect on the aircraft fueling ramp or adja- 
cent ground surfaces where it may constitute a fire hazard, or result 
in a hazardous subsurface accumulation of such fuel. 

*34. Aircraft loading walkways~ shall not be located over any 
drainage inlet. 

35. The final separator or interceptor for the entire airport 
drainage system shall be adequate to prevent disposal of combustible 
quantities of flammable liquids into adjoining properties or water- 
ways. 

36. Grates and drain covers shall be removable to facilitate clean- 
ing and flushing. 

*Asterisk indicates additional information given in Appendix. 

tSee also Standard on Construction and Protection of Aircraft Loading Walk- 
ways (NFPA No. 417); Standard on Aircraft Hangars (NFPA No. 409; ANSI 
B214.1; and Standard on Airport Terminal Buildings (NFPA No. 416; ANSI 
Z246.1 ). 

~See Standard on Construction and Protection of Aircraft Loading Walk- 
ways (NFPA No. 417). 
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37. I f  open grate drainage trenches are used as a collection means, 
such open trenches, including branches, shall not be over 125 feet 
in length with a min imum interval of 6 feet between open trench 
sections to act as fire stops. Each 125-foot section shall be indi- 
vidually drained th rough  underground  piping. O p e n  trenches shall 
not  be used where they are in line of pedestrian or passenger traffic. 

38. Underground  piping and components  used in drainage sys- 
tems shall be noncombustible and inert to fuel. 

40. Drain and Separator Maintenance 

"41. Periodic maintenance checks shall be conducted of all 
r a m p  drainage systems and interceptors to assure that  they are clear 
of obstructions and function properly. 

42. Large volume flushing with water shall be conducted th rough  
appropriate  drainage elements after any large fuel spill on the air- 
craft fueling ramp enters the drainage system. 

Appendix 

Recommendations Applicable to Aircraft Fueling Ramp Drainage 

(In Addition to the Provisions of Sections 30 and 40 of this Standard 
to Achieve the Purposes as Defined in Section 20.) 

A-31. Consideration should be given to the hydraul ic  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 move- 
ment  of aircraft. A ratio of 40,000 square feet per drainage inlet 
should not be exceeded with m i n i m um  flow distances to drains but  
with drain inlets located so as not to endanger  aircraft placements 
within the ramp area so described. 

A-32. The  use of slopes alone on aircraft fueling ramps is the 
least desirable method. The  use of slopes and open grate trenches 
as a collection means with connected piping to dispose of fuel spills 
is preferable to the use of slopes alone, but is not  as desirable for 
major  airports as the use of slopes and drain inlets with connected 

*Asterisk indicates additional information given in Appendix. 
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piping. Figures 1 and 2 diagrammatical ly  illustrate two possible 
fueling r amp  drainage arrangements.  

A-34. I t  is recommended that  personnel responsible for locating 
the aircraft during fueling be informed on the purposes of the 
drainage system used and the importance of properly locating air- 
craft with respect to the drainage system provided. 

Am41. I t  is suggested that  maintenance checks be conducted at 
least four times a year and more often if climatic or other local con- 
ditions dictate. Observations made during rain storms may  serve 
as a suitable check for satisfactory operation of the drainage system. 
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Figure 1. One possible arrangement of an aircraft fueling ramp drain- 
age system using the optional trapped drain inlets. 
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Figure 2. Another possible arrangement of an aircraft fueling ramp drainage system using a grated open 
drainage trench. 


