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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpretations, 
proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and appeals 
on matters relating to the content of the document, write to the Secretary, Standards Council, National Fire 
Protection Association, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Govern- 
ing Committee Projects shall not be considered the official position of NFPA or any of its Committees and 
shall not be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publication of this document, intend to urge action which is not in compliance with appli- 
cable laws and this document may not be construed as doing so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox- 
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit- 
tees to review the documents for which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees in meeting this request, the Board has appointed an advisory com- 
mittee to provide specific guidance to the technical committees on questions relating to assessing the hazards 
of the products of combustion. 

Licensing Provision - -  This document is copyrighted by the National Fire Protection Association 
(NFPA). 

1. Adoption by Reference - -  Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, adnfinistrative orders or similar instruments. Any deletions, additions and changes 
desired by the adopting authority must he noted separately. Those using this method are requested to notify 
the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by reterence" 
means the citing of title and publishing information only. 

2, Adoption by Transcription - -  A. Public authorities with lawmaking or rule-making powers only, 
upon written notice to the NFPA (Attention: Secretary,; Standards Council), will be granted a royalty-free 
license to print and republish this document in whole or in part, with changes and additions, if any, noted 
separately, in laws, ordinances, regulations, administrative orders or similar instruments having the force of 
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof; 
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdietion's lawmak- 
ing or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law. all printings 
of this document by" public authorities with lawmaking or rulemaking powers or any other persons desiring 
to reproduce this document or its contents as adopted by the jurisdiction in whole or in part, in any form, 
upon written request to NFPA (Attention: Secretary, Standards Council), will be granted a nonexclusive license 
to print, republish, and vend this document in whole or in part, with changes and additions, if any, noted 
separately provided that due notice of" NFPA's copyright is contained in each copy. Such license shall be granted 
only upon agreement m pay NFPA a royalty. This royalty is required to provide funds for the research and 
development necessary to continue the work of NFPA and its volunteers in eontinually updating and revising 
NFPA standards. Under certain circumstances, public authorities with lawmaking or rulemaking powers may 
apply tor and may receive a special royalty when the public interest will be served thereby. 

3. Scope of License Grant - -  The terms and conditions set forth above do not extend to the index 
to this document. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
I)ocuments which is available upon request from the NFPA.I 

Statement on NFPA Procedures 

This material has been developed under the published procedures of the National Fire Protection Associa- 
tion, which are designed to assure the appointment of technically competent Committees having balanced 
representation. 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 com- 
pliance or noncompliance with the provisions given herein, for anv restrictions imposed on materials or pro- 
cesses, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document 
and any certification of products stating compliance with requirements o[' this document is made at the peril 
of the certifier. 
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NFPA 415 

Standard on 

Aircraft Fueling Ramp Drainage 
1992 Edit ion 

This edilion of  N FPA 415, Standald on Aircraft Fueling Ramp Drainage, was prepared  by 
the Technical Committee on Airport  Facilities, released by the Correlat ing Committee on 
Aviation, and acted on by the National Fire l 'rotection Association, Inc. at its Annual 
Meeting held May 18-21, 1992, in New Orleans, HA. It was issued by the Standards 
Council on .]uly 1:7, 1992, with an effective daic of August 14, 1992, and supersedes all 
previous editions. 

The 1992 edition of  this document  has been approved by the American National 
Standards Institute. 

Changes other than editorial are indicated by a vertical rule in the margin of the pages 
on which they appear.  These lines are included as an aid to the user in identifying 
changes fi'om the previous edition. 

Origin and Deve lopment  o f  NFPA 415 

In 1960, the committee secured tentative adoption of this s tandard and official adop-  
tion followed in 1961. In compliance with NFPA Regulations Governing Technical Com- 
mittees, tile 1961 edition was reviewed by tile committee for reconfirmation in 1966, a 
five-year period having passed. In 1966 one paragraph  was added  and two of the dia- 
grams were redrawn to improve legibility. In 1973 the s tandard was revised to separate 
the mandatory ("shall") provisions f iom nonmandatory  recommendat ions,  which have 
been placed in the appendix.  The  s tandard was reconfirmed in 1977 and 1982. The  
standard was completely revised in 1987. This edition is a partial revision. 
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N F P A  415 

Standard on  

Aircraft Fueling Ramp Drainage 

1992 Edit ion 

N()TICE: An asterisk (*) fi)llowing the number or letter 
designating a paragraph or sulJparagral)h indicaws explan- 
atory material on lhat paragraph in Apl)endix A. 

lntormati()n (m rcterenccd publications can be ti)und in 
Appendix B. 

Chapter  1 Admin i s tra t ion  

1-1 Scope. This standard specifies min inmm require- 
ments tot the design and maintenance of the drainage s,vs- 
tern of an aircraft fimling ramp to control the tlow of fuel 
that may be spilled on a ramp and to minimize the resuh- 
ing possible danger. 

1-2 Purpose. Such a drainage system is intended to limit 
tile tire hazard ti'om fuel spillage hy: 

(a) Controlling the spread u f a  tuel spill to limit expo- 
sure to tmildiilgs, aircraft loading walkways, concourses, or 
elevated structures; to prevent the timl's liquid or vapors 
fiom reaching a source of ignition or accumulating within 
structures. 

(h) Limiting the spread of the tuel spill over the ramp 
surtace and preventing the transmission of wlpors hy the 
drainage system fiom exposing aircraft or other equip- 
ment parked or operating on the ramp. 

1-3 Definitions. 

Aircraft Fueling Ramp. An)' outdoor area at an air- 
port, including aprons and hardstands, on which aircraft 
are normally fileled or defueled. 

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

Authority Having Jurisdiction.* The "authori D' hav- 
ing jurisdiction" is the organization, office or individual 
responsible fi)r "approving" equipment, an installation or a 
procedure. 

Shall. Indicates a mandatory requirement. 

Should. This term, as used in the appendix, indicates a 
recommendation or that which is advised but not required. 

1-4" Units. In this standard, values for measurements 
are fi)llowed by an equivalent in SI units, but only the tirst 
value stated shall be regarded as the requirement. Equiva- 
lent values in SI units shall not be considered as the 
requirements as these values may be approximate. 

Chapter  2 Des ign  

2-1 Aircraft Fueling Ramp Slope and Drain Design. 

2-1.1" Aircraft fllcling ramps shall slope away fiom termi- 
nal buildings, aircraft hangars, aircraft loading walkways, 
or other strtlctures, with a min inmm grade of o n e  p e r c e l l t  
(1:100) ti)r the first 50 fl (15.2 m). Beyond this distance, the 
ramp slope to drainage inlets may he reduced to a mini- 
mum of 0.5 percent (1:200). 

2-1.2" Aircraft flmling ramp drainage as specified herein 
shall be accomplished by the provisions of 2-1.1 in era!junc- 
tion with: 

(a) tlse of drain inlets with connected piping. 

(b) Use of open grate trenches. 

2-1.3" Drainage inlets, where provided, shall be located a 
mininmm of 50 fi (15.2 m) from structures listed in 9-1.1. 

2-1.4 The drainage system of any aircraft flmling ramp 
shall be so designed that the fuel (li its vapor cannot enter 
into the drainage system of buildings, areas utilized fin 
automobile parking, public or private streets, or the puhlic 
side of airport terminal or aircraft hangar structures. In no 
case shall the design allow fuel to collect on the aircrati 
fimling ramp or a{!jacent ground surtaces where it may 
constitute a fire hazard. 

2-1.5 The final separa tor  or interceptor fin the entire air- 
port drainage system shall be designed to allow disposal of 
comhustihle or flammahle liquids into a safely located, 
approved containment [acility. 

2-1.6 Grates and drain covers shall be removable to facil- 
itate cleaning and flnshmg. 

2-1.7" If open grate drainage trenches are used as a col- 
lection means, such open trenches, including branches, 
shall not he over 125 ft (38.1 m) in length with a min inmm 
interval o t 6  fi (1.8 m) between open trench sections to act 
as fire stops. Each 125-fi (38. l-Ill) section shall be individ- 
ually d r a i n e d  t h r o u g h  u n d e r g r o u n d  p ip ing .  ( )pen  
trenches shall not be used where they are in line of pedes- 
trian or passenger traffic. 

2-1.8 U n d e r g r o u n d  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 ralnp drainage systems and interceptors to ensure that 
they are clear of obstructions and fimction properly. 

3-1.2 Large volume flushing with water shall be con- 
ducted through appropriate drainage elements to purge 
the residual fuel fiom these drainage elements after any 
large fuel spill on the aircraft tueling ramp enters the 
drainage s~stem. 

1992 Edition 
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Appendix  A Explanatory Material 

This Appendix is not a part of the requirements of thi~ NFPA docu- 
ment, but is included ]br in]brmation ptupose.s on(~. 

A-l-3  Approved.  The National Fire Protection Associa- 
tion does not approve,  inspect or  certify any installations, 
procedures,  equipment,  or  materials nor does it approve 
or evaluate testing laboratories. In determining the accept- 
ability of installations or procedures,  equipment  or materi- 
als, the authority having jurisdict ion may base acceptance 
on compliance with NFPA or other  appropr ia te  standards.  
In the absence of such s tandards ,  said author i ty  may 
require evidence of p roper  installation, procedure  or use. 
The  authority having jurisdict ion may also refer to the list- 
ings or labeling practices of  an organization concerned 
with product  evaluations which is in a position to deter- 
mine compliance with appropr ia te  standards for the cur- 
rent production of listed items. 

A-I-3 Authority Having Jurisdict ion.  T h e  p h r a s e  
"authority having jurisdict ion" is used in NFPA documents  
in a broad manner  since jurisdictions and "approval" agen- 
cies vary as do their responsibilities. Where public sali~ty i~ 
primary,  the "authori ty having jurisdiction" may be a fed- 
eral, 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 depar tment ,  bui lding 
official, electrical inspector,  or  others  having statutory 
authority. For insurance purposes,  an insurance inspection 
depar tment ,  rating bureau,  or other insurance company 
representative may be the "authori ty having jurisdiction." 
In many circumstances the proper ty  owner or his desig- 
nated agent assumes the role of the "authori ty having juris- 
diction"; at government  installations, the command ing  
officer or depar tmenta l  official may be the "authority hav- 
ing jurisdiction." 

A- l -4  Units.  Metric units of measurement  in this stan- 
dard  are in accordance with the modernized metric system 
known as the Internat ional  System of  Units (SI). Two units 
(liter and bar), outside of  but recognized by SI, are com- 
monly used in international fire protection. These units are 
listed in Table A-1-4 with conversion factors. 

The conversion procedure tot the SI units has been to inul- 
tiply the quantity by the conversion factor and then round the 
resuh to the appropriate number of significant digits. 

Table A- 1-4 

Name of Unit Unit Symbol Conversion Factor 

liter L 1 gal = 3.785 L 
liter per nfinute per 

square meter LJmin/m" 1 gpm/fi'-' = 40.746 L/nfin/m'-' 
cubic decimeter dm ~ 1 gal = 3.785 dm :~ 
pascal Pa 1 psi = 6894.757 Pa 
bar bar 1 psi = 0.0689 bar 
bar bar 1 bar = 10:' Pa 

For additional conversions and infinmati~n see ASTM E380, .S'tamla,I/m 
Aletr+c Pmchce. 

A-2-1.1 Considerat ion should be given to the hydraulic 
problem in disposal of surface water, sati~ disposal of titel 
that might be spilled on the ramp,  and the gradient  to be 
overcome in the movement  of aircraft. A ratio of 40,000 fl~ 
(3716 m ~) pet" drainage inlet shoukt not be exceeded with 
minimum flow distances to drains, but drain inlets should 
be located so as not to endanger  aircraft phtcements within 
the ramp area so described. 

A-2-1.2 Figures A-2-1.2 (a) and (b) illustrate two possihle 
fueling ramp drainage arrangements .  

I A-2-1.3 NFPA 416, Standard on Conslruction and Protectim~ 
oJ At@oft 7?rmmal Buildings, requires fixed fire protection 
for large expanses of glass where drains are located less 
than 100 fi (30.5 m) from the huilding. 

A-2-1.7 The  individual drain is in tended to prevent  flow 
of  a spill in one t rench  f rom fl<>wing t h r o u g h  o the r  
trenches. RefEr to Figure A-2-1.2(b). 

A-3-1.1 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. 

1992 Edition 
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O u t f l o w  __~ 

In terceptor  / 7  Low '~ ~, Po nt \ 
* .', in terceptor  

L[ 

or Separator 

Branch 
Drain 

A 

Slop~ 
min. 
1% 

B ~ 

or Separator 

~ R  O 
.£ 

'/ i if) l! 

. . . . . .  ~-21! 
' Slope [o~4~ ~ . v """"~""~'o] 

Water 
Seal 
T rap -  
Opt iona l  

/ "  Slope 
rain. 1% 

;r 

Terminal  Bui lding 

Notes: 
A Minimum ramp grade of one 

percent for 50 ft (15 m) 
B-  M in imum ramp grade of  0.5 

percent to drains. 
Opt iona l  water  seal traps at inlets. 
Inlets 200 f t  (61 m) f rom buddings. 

Notes: 
No a i rcraf t  parked over 

drain inlets. 
M a x i m u m  of not  more than 40,000 f t  2 (3716 m 2) 

per drain. 
I n terceptors or separators 

~n t runk drains only.  

Figure A-2-1.2(a) One possible arrangement of an aircraft fueling ramp drainage system using the optional trapped drain inlets. 
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! 
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Main Drain __~ 

, , ~r '  ~r : ~S._ 
t \~ O, ~\ ~ , , , B r a n c h  Drain 
I ~\ \~ Fire ~\ \ \  Each Trench 
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I g~ Grated ~', Open ~1 ~.~ Drainage ~\ T rench  ~ Trench 

Scale f o r  

] I1~ 1 2 5 f t ( 3 8 m ) - - - ~ - ' - - 1 2 5 f t ( 3 8  m ) - - - - 1 ~ - - - - 1 2 5 f t ( 3 8  m) ~ I ~ ' - - 1 2 5 f t  (38m' ,  ~. Emphasis 
I 6 f t  ( 1.8 m) 6 f t  ( 1.8 m) 6 f t  ( 1.8 m) 
i min. mm. 

I 
I 
I 
I 

I 
I 

I ' , J  

S lope  

m i  , . °,o 

min. 

+ 
Termina l  Bui ld ing 

t rench-125  f t  (38 m) w i t h o u t  min. 6 f t  (1,8 m) stop. 

In terceptor  : /or o r  

Notes: 
~'v,~ t J A - M i n i m u m  ramp grade of  

L~ , ' /  " -  one percent f o r  50 f t  (15 m) 
B - M i n i m u m  ramp grade of  

I / I l l  I 0.5% to dra,n. 
I !rTTI~ I M a x i m u m  length o f  open grated 
O u t f l o w  

@ 
~fA Slope 

min. 1% 

Notes: 
No a i rc ra f t  parked over open 

drainage trenches. 
No t  over 200 f t  (61 m) to t rench 

f r o m  bui ld ing. 
Each sect ional ized t rench ind iv idua l l y  

drained by underground piping. 

Figure A-2-1.2(b) Another  poss ible  arrangement  of an aircraft fueling ramp drainage system us ing  a grated open drainage trench.  

Appendix B Referenced Publications 

B-I The fi)llowing documents or portions thereof are r e f  
erenced within this standard for infi)rmati(mal purposes 
only and thus are not considered part of  the requirements 
of this document. The  edition indicated fin each reference 
is the current edition as of  the date of the NFPA issuance 
of  this document. 
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