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N O T I C E  

All questions or other communications relating to this document should be sent only to NFPA headquarters, 
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 5 of the Regulations Governing 
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 apphcable federal, state and local laws and regulations. NFPA does 
not, by the publication of this document, intend to urge action that is not in compliance with applicable 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 toxicity 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 committees to review the 
docmnents 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 committee to provide specific guid- 
ance 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--Publ ic  authorities and others are urged to reference this document in laws, 
ordinances, regulations, administrative orders, or similar instruments. Any deletions, additions, and changes 
desired by the adopting authority must be 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 reference" 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: (I) 
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 jurisdiction's  lawmaking or rule-making process. 
B. Once this NFPA Code or Standard has been adopted into law, all printings of this document by public author- 
ities with lawmaking or rule-making 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 copy- 
right is contained in each copy. Such hcense shall be granted only upon agreement to 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 continually updating and revising NFPA standards. Under certain circumstances, public authori- 
ties with lawmaking or rule-making powers may apply for and may receive a special royalty where the public 
interest will be served thereby. 

3. Scope of License G r a n t - - T h e  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'Publicat ion of NFPA 
Documents, 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 
Association, 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 accept any liability resulting from compliance or 
noncompliance with the provisions given herein, for any restrictions imposed on materials or processes, 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 of this document is made at the peril of the 
certifier. 
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Copyright © 1993 NFPA, All Rights Reserved 

N F P A  1231 

Standard on 

Water Supplies for Suburban and Rural Fire Fighting 

1993 Edition 

This edition of  NFPA 1231, Standard on Water Supplies for Suburban and Rural Fire 
Fighting, was p repared  by the Technical Conmfittee on Forest and Rural Fire Protection 
and acted on by the National Fire Protection Association, Inc. at its Annual  Meeting held 
May 24-27, 1993, in Orlando,  FL. It was issued by the Standards Council on July 23, 
1993, with an effective date of August 20, 1993, and supersedes all previous editions. 

The  1993 edition of this document  has been approved by the American National 
Standards Institute. 

Origin and Development of  NFPA 1231 

This text originally was NFPA 25, Recommended Practices for lYater Supply Svstems for 
Ru~vd Fire Protection, and originally was developed by the Subcommittee on Water  Sup- 
ply Systems for Rural Fire Protection of the Committee on Rural Fire Protection and 
Prevention. It received tentative adopt ion  in 1969 and was fur ther  a me nde d  and 
adopted  in May 1969 as NFPA 25. 

The  1975 edition represented a complete revision of the previous document.  This 
edition underwent  a title change to Water Supplies Jbr Suburban and Rural Fire Fighting 
and was r enumbered  NFPA 1231. 

The  1984 edition represented a complete revision to include both mandatory  and 
advisory material. 

The  1989 edition was the fourth revision and incorporated some significant changes 
and additions. 

The  1993 edition represents  a complete revision that includes both mandatory and 
advisory material. 
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1231-4 WATER SUPPLIES FOR SUBURBAN AND RUIL.kL FIRE FI(;HT1N(; 

NFPA 1231 

Standard on 

Water Supplies for 

Suburban and Rural Fire Fighting 

1993 Edition 

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

Information on retierenced publications can be tbund in 
Chapter 8 and Appendix H. 

Chapter 1 Administration 

1-1" Scope. This standard identifies minimum require- 
ments for water supplies fbr fire fighting purposes in rural 
and suburban areas in which adequate and reliable water 
supply systems for fire fighting purposes do not exist. 

1-2 Purpose. This standard specifies minimum require- 
ments for water supply for fire fighting purposes to protect 
property from fire in areas where water must be trans- 
ported from a river, lake, canal, bay, stream, pond, well, 
cistern, or other similar source of water that is available as 
suction supply for fire depar tment  use. Water obtained by 
methods outlined in this standard can be used to supple- 
ment water for fire fighting available fi-om hydrants on a 
traditional municipal-type distribution system. Likewise, a 
hydrant served by a water distribution system shall be per- 
mitted to be the source of supply for water that is trans- 
ported to the rural fire area. 

It is the intent of this standard to provide and maintain 
m i n i m u m  water suppl ies  for fire f ight ing pu rposes  
th rough  the es tab l i shment  of a cooperat ive working  
arrangement  among the authority having jurisdiction, the 
fire depar tment  having jurisdiction, and the property own- 
ers in the jurisdiction. 

This s tandard provides min imum requirements,  and 
noth ing  herein shall be in terpre ted  to mean that the 
authority having jurisdiction cannot exceed any or all of 
these requirements where, in the judgment  of such attthor- 
ity having.jurisdiction, additional protection is warranted. 

This s tandard  is restricted to identifying m i n i m u m  
requirements for water supplies for fire fighting purposes. 
Much information has been included in the appendixes of 
this standard concerning rural water supplies, hauling of 
water, t ransport ing water through large diameter hose, 
portable pumping  equipment,  automatic sprinkler protec- 
tion, and secondary water supply, any or all of which may 
comprise a rural "water system." 

1-3 General. 

1-3.1 The requirements of Chapters 5 and 6 are perfor- 
mance oriented and allow the authority having jurisdiction 
the option to specify how these water supplies are made 
available, thereby giving consideration to local conditions 
and need. 

1-3.2 Although the water requirements developed bv this 
standard are performance oriented, it must be emphasized 
that they are minimum in scope. The water available to the 
fire depar tment ,  which may come from a single water 
point or multiple water points, must be delivered to the 
fire scene. The authority having .jurisdiction shall be per- 
mitted to determine that additional water supplies are war- 
ranted.  Appendix  G contains secondary water supply 
requirements,  useful where the authority having jurisdic- 
tion determines additional water supplies are desirable. 

1-3.3 Fire appara tus  and associated e q u i p m e n t  are 
impor tant  components  of the water t ranspor t  process. 
Many alternative approaches to tulfilling this process are 
provided in Appendixes C, D, and E. 

Apparatus  shall meet the requ i rements  out l ined  in 
NFPA 1903, Standard for Mobile Water Supply Fire Apparatus, 
and other applicable NFPA standards. 

1-3.4 Fire control and extinguishment is probable only 
where a prompt alarm notification initiates an immediate 
response, which in return results in eftective agent applica- 
tion confining the fire to the area o. origin. 

1-3.5 The effectiveness and reliability of fixed fire protec- 
tion systems is a documented fact. Serious consideration 
shall be given to installation of sprinkler systems as out- 
lined in NFPA 13, Standard for the h~stallation of Sprinkler 
Systems; NFPA 13D, Standard for the Installation of Sprinkler 
Systems in One- and Two-Family Dwellin U and Mobile Homes; 
and NFPA 13R, Standard for the Installation of Sprinkler Sys- 
tems in Residential Occupancies Up to and Including Four Sto- 
ries in Height. 

1-4 Definitions. 

Adequate and Reliable Water Supply. A water supply 
that is sufficient every day of the year to control and extin- 
guish anticipated fires in the municipality, particular build- 
ing, or building group served by the water supply. 

Approved. Acceptable to the "authority having juris- 
diction." 

NOTE: The National Fire Protection Association does not 
approve, inspect or certify any installations, procedures, 
equipment, or materials nor does it approve or evaluate 
testing laboratories. In determining the acceptability of 
installations or procedures, equipment or materials, the 
authority having jurisdiction may base acceptance on con> 
pliance with NFPA or other appropriate standards. In the 
absence of such standards, said authority may require evi- 
dence of proper installation, procedure or use. The author- 
ity having jurisdiction may also refer to the listings or label- 
ing practices of an organization concerned with product 
evaluations which is in a position to determine compliance 
with appropriate standards lot the current production of 
listed items. 

Authority Having Jurisdiction. "I'fie "authority having 
ju r i sd ic t ion"  is the organiza t ion ,  office or indiv idual  
responsible for "approving" equipment,  an installation or a 
procedure. 

NOTE: The phrase "authority having.jurisdiction" is used 
in NFPA documents in a broad manner since jurisdictions 
and "approval" agencies vary as do their responsibilities. 
Where public saf;ety is primary, the "authority having juris- 
diction" may be a tederal, state, local or other regional 
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STRUCILrRE SURVEYS 1231-5 

department or individual such as a fire chief, fire marshal, 
chief of a fire prevention bureau, labor department, health 
department, building official, electrical inspector, or others 
having statutory authority. For insurance purposes, an 
insurance inspection deparunen/, rating bureau, or other 
insurance company representative may be the "authority 
having jurisdiction." In many circumstances the property 
owner or his designated agent assumes the role of the 
"authority having jurisdiction"; at government installations, 
the commanding officer or departmental official may be the 
"authority having jurisdiction." 

Automatic Aid. A plan developed between two or 
more tire departments tor immediate joint response on 
first alarms. 

Building.  Auy structure erected tot the support, shelter, 
or enclosure of persons, animals, or property of any kind. 

Construction Classification Number. A series of num- 
bers from 0.5 through 1.5 that are mathematical thctors 
used in a tormula to determine the total water supply 
requirements for this standard onlv. 

Dry Hydrant. A permanent  piping system, nornmlly a 
drafting source, that provides access to a water source 
other than a nmnicipal-type water system. 

Exposure Hazard. A structure within 50 ft (15.2 m) of 
another building and 100 fie (9.3 m'-') or larger in area. I ra  
structure is a Class 3 or Class 4 occupancy hazard, it is con- 
sidered an exposure hazard if within 50 fi (15.2 m) of 
another building, regardless of size. 

Fire Department  Having  Jur i sd ic t ion .  The  fire 
depar tment  serving the municipality, or any portion of the 
municipality, governed lay the authority having jurisdic- 
lion. The authority having jurisdiction and the fire depart- 
ment having jurisdiction can be the same agency. 

Labeled. Equipntent or materials to which has been 
attached a label, symbol or other identifying mark of an 
organization acceptable to the "authority having jurisdic- 
tion" and concerned with product ewduation, that main- 
talus periodic inspection of production of labeled equip- 
ntent or materials and by whose labeling the manufacturer 
indicates compliance with appropriate standards or pertbr- 
mance in a specified manner.  

Large Diameter Hose. Fire department  hose having an 
inside diameter of 31/,_, in. (89 ram) or larger. 

Listed. Equipnmnt or materials included in a list pub- 
lished by an organization acceptable to the "authority having 
jurisdiction" and concerned with product evaluation, that 
ntaintains periodic inspection of production of listed equip- 
ntent or materials and whose listing states either that the 
equipment or material meets appropriate standards or has 
been tested and found suitable fi)r use in a specilied manner. 

NOTE: The means tor identitymg listed equipment may, 
vary lot each organization conce,-ned with prodtlct evalua- 
tion, some of which do not recognize equipment as lisled 
unless it is also labeled. The "authority having jurisdiction" 
should utilize the system employed by the listing organiza- 
tion to identit}' a listed product. 

Minimum Requirements for Water Supply. The small- 
est quantity of water supply suggested tot any degree of 
[ire control. In some fires, this supply ntay be suitable flu 
protecting exposures truly. 

Mobile Water Supply. A vehicle designed primarily for 
t ranspor t ing  (pickup, t ranspor ta t ion,  and delivery) of 
water to fire emergency scenes to be applied by other vehi- 
cles or pumping  equipment. 

Municipal i ty .  A town, city, county, fire district, or 
community having powers of local self-government. 

Municipal-Type Water System. A system having water 
pipes serving hydrants and designed to furnish, over and 
above domestic consumption, a minimum flow of 250 gpm 
(946 L/nfin) and 20 psi (139 kPa) residual pressure for a 
2-hour duration. 

Mutual Aid. A plan developed between two or more 
departments  to render  assistance to the parties of the 
agreement. Often the request fbr such aid to be rendered 
comes only alter an initial response has been made and the 
fire scene status has been determined. 

Normal Living Area -- Dwelling. This area shall include 
typical rooms, such as living room, dining area, parlor', 
kitchen, bath, bedroom, halls, library, music room, family 
room, laundry room, etc., and includes an)' other areas that 
are normally heated or cooled plus attic-basement provisions, 
enclosed parking (garage), and storage areas. 

Occupancy Hazard Classification Number. A series of 
numbers fiom three through seven that are mathematical 
factors used in a tormnla to determine total water supply 
requirements of this standard only. 

Protected Property. Property protected by a water 
supply that is minimally adequate in volume and duration 
and by a fire depar tment  capable of using this water" sup- 
ply to suppress a possible tire within the property. 

Secondary (Design) Water Supply. The estimated rate 
of flow [expressed in gpm (L/rain) tot a prescribed time 
period] that is corrsidered necessary to control a ntajor fire 
in a building or structure. 

Shall. Indicates a mandatory requirement. 

Should. Indicates a recommendation or that which is 
advised but not required. 

Single Water Point. The point or site at which water 
supply, such as a pumper  with portable tblding tank or dry 
hydrant, etc., can be located to protect a cluster of build- 
ings, such as a subdivision or an estate. 

Tanker. See "Mobile Water Supply." 

Water Supply Officer (WSO). The fire depar tment  
officer responsible for providing water for fire fighting 
proposes. 

Water Tender. See "Mobile Water Supply." 

Chapter  2 Structure Surveys  

2-1 General. 
2-1.1" The fire departntent havingjurisdicti(m shall per- 
fi)rm an on-site survey of all buildings, including type of 
construction, occupancies, and exposures, within the appli- 
cable.jurisdictiun to obtain the turinmarion needed to com- 
pute the minimum water supplies required. At the time of 
the on-site survey, a record shall be prepared of available 
water supplies, q:his information shall be utilized for pre- 
tire planning purposes as well as by the WSO. 
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1231-6 WATER SI:t'PLIES FOR SUBURB,\N ANI) RURAI~ FIRE FI(iHIIN(; 

2-1.2 Areas specified in 5-2.1, 5-3.1, 5-4.1, 5-5.1, and 
5-6.1 can be surveyed as areas to determine the square 
lbotage or cubic footage and square meters or cubic meters 
of each structure and the distance to structural exposure  
hazards, but without a survey of contents. 

2-1.3 These surveys can be combined with fire preven- 
tion or prefire planning inspections. 

Chapter  3 Class i f icat ion o f  O c c u p a n c y  Hazard  

3-1 General. 

3-1.1 The fire depar tment  fiavingjurisdiction, upon coin- 
pleting the survey specified in Chapter  2, shall de termine  
the occupancy hazard  classification n u m b e r  f lom the 
appropr ia te  sections of  this chapter.  

3-1.2 Occupancy hazard classification numbers shall not 
be assigned to any structure not surveyed as specified in 
Chapter  2. 

3-1.3 An occupancy hazard classification number  shall 
not be assigned to any building where such building is 
protected by an automatic sprinkler  system installed in 
accordance with applicable NFPA standards. 

3-1.4" Storage of products that are potentially hazardous 
ti'om the standpoint of increased fire volume, or those having 
an explosive nature, exists at many rural locations, and such 
products can exist in sufficient quantities to increase the occu- 
pancy hazard classification number of tim building. 

3-2* Occupancy Hazard Classification Number. 

3-2.1 The  occupancies listed in each section are only 
examples of types of occupancies for the part icular classifi- 
cation, and these lists of examples shall not he in terpreted 
as being exclusive. Similar occupancies shall be assigned 
the same occupancy hazard classification number.  

3-2.2 Where more than one occupancy is present in a 
structure, the occupancy hazard classification number  tor 
the most hazardous occupancy shall be used lot tfic entire 
structure. 

3-2.3 Occupancy Hazard Classification 3. 

3-2.3.1 Occupancies in tiffs classification shall be consid- 
ered SFVFRE HAZARD OCCUPANCIES, where quantity 
and combustibility of  contents are very high. Fires in these 
occupancies can be expected to develop very rapidly and 
have high rates of heat release. (See 5-5.1.) 

3-2.3.2 Where  an exposing structure is of occupancy haz- 
ard classification 3, it shall be considered an exposure haz- 
ard if within 50 fi (15.2 m), regardless of size. 

3-2.3.3 Occupancy  haza rd  classif icat ion 3 examples  
include: 

(a) ,Mrcrafl Imngars 

(b) Cereal or flour mills 

(c) Chemical works and plants 

(d) Cotton picker and opening operations 

(e) Distilleries 

(t) Explosives and pyrotechnics manuthcturing and storage 

(g) Feed and grist mills 

(tl) Grain elevators and warehouses 

(i) Linseed oil mills 

(j) Lumberyards  

(k) Oil Refineries 

(1) Plastics manufacturing and storage 

(m) Saw mills 

01) Solvent extracting 

(o) Straw or hay in hales 

(p) Varnish and paint manufacturing.  

3-2.4 Occupancy Hazard Classification 4. 

3-2.4.1 Occupancies in this classitication shall be consid- 
ered HIGH HAZARD OCCUPANCIES,  where quanti ty 
and combustibility of  contents are high. Fires in these occu- 
pancies can be expected to develop rapidly and have high 
rates of' heat release. 

3-2.4.2 Where an exposing structure is of occupancy haz- 
ard classification 4, it shall be considered an exposure  haz- 
ard if within 50 ft (15.2 m), regardless of size. 

3-2.4.3 Occupancy  haza rd  classif icat ion 4 e x a m p l e s  
include: 

(a) Barns and stables (commercial) 

(b) Building materials 

(c) l )epar tment  stores 

(d) Exhibition halls, auditoriums,  and theaters 

(e) Feed stores (without processing) 

(t) Freight terminals 

(g) Mercantiles 

(h) Paper and pulp mills 

(i) Paper processing plants 

(j) Piers and wharves 

(k) Repair garages 

(1) Rubber products manufacturing and storage 

(m) Warehouses,  such as those used tbr: 

Furni ture  
General  storage 
Paint 
Paper 
Whiskey 

(n) Woodworking industries. 

3-2.5 Occupancy Hazard Classification 5. 

3-2.5.1 Occupancies in this classification shall be consid- 
e r ed  MODERATE HAZARD O(~CUPANCIES,  where  
quantity and combustibility of  contents are moderate  and 
stockpiles of combustibles do not exceed 12 ft (3.7 m) 
in height. Fires in these occupancies can be expected 
to develop quickly and have moderately high rates of  
heat release. 
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3-2.5.2 Occupancy  hazard  classification 5 examples  
include: 

(a) Amusement  occupancies 

(b) Clothing manutacturing plants 

(c) Cold storage warehouses 

(d) Conlizctionery product warehouses 

(e) Farm storage buildings, such as: 

Corn cribs 
Dairy barns 
Equipment sheds 

(fl Hatcheries 

(g) Laundries 

(h) Leather goods manufacturing plants 

(i) Libraries (with large stockroom areas) 

(j) Lithography shops 

(k) Machine shops 

(1) Metalworking shops 

(m) Nm-series (plant) 

(n) Pharmaceutical manutacturing plants 

(o) Printing and publishing plants 

(p) Restaurants 

(q) Rope and twine manutacturing plants 

(r) Sugar refineries 

(s) Tanneries 

(t) Textile manutacturing plants 

(u) Tobacco barns 

(v) Unoccupied buildings. 

3-2.6 Occupancy Hazard Classification 6. 

3-2.6.1 Occupancies in this classification shall be consid- 
ered LOW HAZARD OCCUPANCIES, where quantity and 
combustibility of contents are moderate  and stockpiles of 
combustibles do not exceed 8 fi (2.4 m) in height. Fires in 
these occupancies can be expected to develop at a moder-  
ate rate and have moderate  rates of heat release. 

3-2.6.2 Occupancy  hazard  classification 6 examples  
include: 

(a) Armories 

(b) Automobile parking garages 

(c) Bakeries 

(d) Barber or beauty shops 

(e) Beverage manutacturing plants 

(f) Boiler houses 

(g) Breweries 

(h) Brick, tile, and clay product manufacturing plants 

(i) Canneries 

(j) Cement  plants 

(k) Churches and similar religions structures 

(1) Dairy products manufacturing and processing 

(m) Doctors' ollices 

(n) Electronics plants 

(o) Foundries 

(p) Fur processing plants 

(q) Gasoline service stations 

(1) (;lass and glass products manufacturing plants 

(s) Mortuaries 

(t) Municipal buildings 

(u) Post offices 

(v) Slaughterhouses 

(w) Telephone exchanges 

(x) Watch and jewehy manufacturing plants 

(y) Wineries. 

3-2.7 Occupancy Hazard Classification 7. 

3-2.7.1 Occupancies in this classification shall be consid- 
ered L I G H T  HAZARD OCCUPANCIES, where quantity 
and combustibility of contents are low. Fires in these occu- 
pancies can be expected to develop at a relatively low rate 
and have relatively low rates of heat release. 

3-2.7.2 Occupancy  hazard  classitication 7 examples  
include: 

(a) Apartments 

(b) Colleges and universities 

(c) Dormitories 

(d) Dwellings 

(e) Fire stations 

(t) Fraternity or sorority houses 

(g) Hospitals 

(h) Hotels and motels 

(i) Libraries (except large stockroom areas) 

(j) Mnseunls 

(k) Nursing and convalescent homes 

(1) Otfices (including data processing) 

(m) Police stations 

(n) Prisons 

(o) Schools. 

Chapter  4 Class i f icat ion o f  Cons truc t ion  

4-1 General. 

4-1.1 The  fire depar tment  having jurisdiction, upon com- 
pleting the survey specified in Chapter 2, shall determine 
the construction classification number  fronl the sections of  
this chapter. 

4-1.2 For the purpose of this standard, each building sur- 
veyed shall be classified as to type of construction and shall 
be assigned a construction classification number.  However, 
no dwelling shall be assigned a construction classification 
nmnber  higher" than 1.0. 
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4-1.3 Construction classification numbers  shall not be 
assigned to any structure not surveyed, as specified in 
Chapter 2. 

4-1.4 Where more than one type of const ruct ion is 
present in a structure, the higher construction classification 
number  shall be used for the entire structure. 

4-1.5 Where a building is located within 50 ft (15.2 m) of 
the surveyed building and is 100 ti ~ (9.3 m '2) or greater in 
total area, the building shall be treated as an exposure, 
with the water requirement  as calculated in accordance 
with this standard nmhiplied by 1.5. 

4-2" Construction Classification Type. 

4-2.1 The construction classifications listed in this stan- 
dard have been simplified tor quick use. Where a more 
complete definition is needed, refer to NFPA 220, Stamlard 
on Types oJBuilding Construction, or the local building code. 

4-2.2 Type I (Fire-Resistive) Construction - -  Construc- 
tion Classification Number  0.5. A building constructed 
of noncombustible materials (reinforced concrete, brick, 
stone, etc., and having any metal members properly "fire- 
prootied") with major structural members designed to with- 
stand collapse and to prevent the spread of fire. 

4-2.3 Types  II and IV (Noncombustible)  and Heavy Tim- 
ber Construction --  Construction Classification Number 
0.8. A building having all structural members (including 
walls, floors, and roofs) of noncombustible materials and 
not quali~'ing as fire-resistive construction. 

Also, heavy t imber  construct ion in which walls are 
masonry, cohmms are 8-in. (20.3-cm) wood supports,  
floors are 3-in. (76-ram) tongue-and-grooved plank, and 
roof decks are 2-in. (51-mm) tongue-and-grooved plank. 
All wood beams and girders are 6 in. (15.2 cm) wide and 
10 in. (25.4 cm) deep. 

4-2.4* Type III (Ordinary) Construction --  Construction 
Classification Number 1.0. Any structure having exterior 
walls of masonry, or other noncombustible material, in 
which the other structural members are wholly or partly of 
wood or other combustible material. 

4-2.5* Type V (Wood Frame) Construction --  Construc- 
t ion Classif ication N u m b e r  1.5. Any structure, other 
than dwellings, in which the structural members are wholly 
or partly of wood or other combustible material and in 
which the construction does not quality, as ordinary con- 
struction. 

Where a dwelling is classified as wood frame construc- 
tion (that is, having structural members wholly 05 partly of 
wood or other combustible material), a construction classi- 
fication number  of 1.0 shall be assigned. 

Chap ter  5 D e t e r m i n i n g  M i n i m u m  Water  S u p p l i e s  

5-1 General. 

5-1.1 The fire depar tment  having jurisdiction for struc- 
tural surveys specified in Chapter 2, alter completing the 
survey and de te rmin ing  the construction classification 
number  and the occupancy hazard classification number,  
shall compute the minimum water supply, in gallons 

(liters), needed for tim structure under  its authority, eX.s the 
water supplies developed by this standard are minimum 
and in many cases are or will be suitable for exposure pro- 
tection only, the authority having jurisdiction shall review 
the calculations to see that adequate flows are available to 
meet the needs indicated by the preplans. 

5-2 Single Structures Without Exposure Hazards. 

5-2.1" For single structures with no portion of any unat- 
tached su'uctural exposure hazard within 50 ft (1.5.2 m), 
unless it is smaller than 100 It'-' (9.3 m'-'), the nfinimuna 
water supply, in gallons (liters), shall be determined by the 
total cubic tbotage (m :~) of the structure, including any 
attached structures, divided by the occupancy bazard clas- 
sification number  determined fiom Chapter 3, and multi- 
plied by the construction classification number  deternfined 
fiom Chapter 4; or Table 5-9(a) shall be referenced. 

MINIMUM WATER SUPPLY = 

Total ti ~ (m ~) of Structure 
Occupancy Hazard Classification No. 

x Construction Classihcation No. 

5-2.1.1 The nf in imum water supply required lot  any 
structure, without exposure hazards, shall not be less than 
2000 gal (7570 L). [See Table 5-9(b).] 

5-2.1.2 The min imum water supply, as determined fin, 
any structure specified in 5-2.1 and 5-2.1.1, shall be avail- 
able on the fireground at, and the fire depar tment  shall be 
capable of utilizing the total water supply at, the rates spec- 
itied in Table 5-9(c). 

5-3 Single Structures with Exposure Hazards. 

5-3.1" For all single structures with unattached structural 
exposure hazards closer than 50 fi (15.2 m) to any portion 
of the dwelling and larger than 100 fi'-' (9.3 me), the mini- 
mum water supply, in gallons (liters), shall be determined 
by the total cubic footage (m '~) of tile structure, including 
any attached structures, divided by the occupancy hazard 
classification number  determined fi'om Chapter 3, multi- 
plied by the construction classification number  determined 
by Chapter 4, and multiplied by 1.5; or Table 5-9(a) shall 
be retierenced. 

MINIMUM WATER SUPPLY - 

Total tt ~ (m ~) of Structm-e 
X (;onstruction Classification No. × 1.5 ()ccupancy | Iazard ('lassifi( ation No. 

5-3.1.1 The minimum water supply required ti)r a single 
structure with exposure hazards specified in 5-3.1 shall not 
be less than 3000 gal (11 355 L). [See Table 5-9(b).] 

5-3.1.2 The minimum water supply, as determined tot 
any structure specified in 5-3.1 and 5-3.1.1, shall be avail- 
abie on the fireground at, and tim fire depar tment  shall be 
capable of utilizing the Ininimunl  water supply at, tim rates 
specified in Table 5-9(c). 

5-4 Multiple Structures --  Single Water Point Without 
Exposure Hazards. 

5-4.1" For all nmhiple structures with no portion of any 
unattached structural exposure hazard within 50 ft (15.2 m), 
unless it is smaller than 100 It ~ (9.3 m'-'), the minimum 
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water supply, in gallons (liters), shall he de termined by the 
total cubic tootage (m :+) of  the structure,  including any 
attached structures, divided by the occupancy hazard clas- 
sification number  as determi, ted by Chapter  3, muhipl ied 
by the construction classitication nunfl)er de termined by 
(Shapter 4; or Table 5-9. l(a) shall he reti:renced. 

MINIMUM WATI'R SUPI)I+Y - 

"total II ~ (Ill ~) ol Structure 
Y (]OIIMI'IICIIOII (]l,l~,SitlCilllOn NO. 

()ccupanc) t la ]ard Classifi(:atioi1 N(). 

Where structures are close enough together  that they 
may be served fiom a single water p()int, the water supply 
shall be c()mputed from the structure having tile largest 
minimum water supply requirement.  

5-4.1.1 The  minimum water supply required tor nmltiple 
strnctures specitied in 5-4.1 shall not be less than 3000 gal 
(11 355 ly. [See Table 5-9(h).] 

5-4.1.2 The minimum water supply, as deternt ined for 
any structure specified in 5-4.1 and 5-4.1.1, shall be avail- 
able on the t i reground at, and the live departntent  shall be 
capable of  utilizing the minimtml water supply at, the rate 
specilied in Table 5-9(c)+ 

5-5 Multiple Structures --  Single Water Point with Expo- 
sure Hazards. 

5-5.1" For all muhiple strtlctures with unattached struc- 
tural ext)osure hazards within 5(1 fi (15.2 m) of any portion 
of the structure and larger than 100 ti e (9.3 m-'), the nfini- 
mum water supply, in gallons (liters), shall he de termined 
by the cubw tootage ( m )  of the structtue,  including any 
attached structures, divided by tile occupancy hazard clas- 
silication tmmber  determined fro,n Chapter  3, muhipl ied 
by the construction classification number  de termined fi+om 
Chapter  4, and multiplied by 1.5; or Table 5-9(a) shall be 
refi:renced. 

MINIMUM WATER SUI)PI?," 

"1 otal ti + (m ~) ()f Structure 
(X'(upancy 1 taeavd Clas~ihcation No. 

× C(mstruttion Classilitation No. x 1.5 

5-5.1.1 The  minimum water supply re(luired fi)r multiple 
structures specified in 5-5.1 shall not be less than 3(100 gal 
(11 355 L). [See Table 5-9(h).] 

5-5.1.2 The  minimuin water supply, as de termined tot  
any structure specitied in 5-5.1 and 5-5. I. l, shall be avail- 
able on the f ireground at, and the fire depar tment  shall be 
capable of utilizing the minimum water supply at, tile rate 
specified in Table 5-9(c). 

5-6 Special Fire Protection Problems. 

5-6.1" This s tandard is not intended t() provide details 
for calculating an adequate amount  of water tor large spe- 
cial lire protection problems, such as bulk flammable liquid 
storage, bulk flammable gas storage, large varnish and 
paint fhctories, some plastics ma,ndhcturing and storage, 

aircratt hangars, distilleries, refineries, lumheryards,  grain 
elevators, large chemical plants, coal mines, tunnels, sub- 
terranean structures, and warehouses using high rack s t o f  
age for tlammahles ()v pressurized aeros()ls. For suggested 
protection, consuh appropr ia te  NFPA standards.  

5-7 Structures with Automatic Sprinkler Protection. 

5-7.1" For any structure protected by. an aut()matic sprin- 
kler system that [ullv meets the requirements  of NFt)A 13, 
Standard /br the lu,~lallalion of Sprinkler S~',~tem.~; N FPA 13D, 
Standard ./or tile ln,~tallation ~![ sprinkler ~"~'.~letn,~ i~t Ot~e- and 
Two-Family Dwellings and Mobile ttome,s; or N FPA 13R, Stan- 
dard.lot the Installation ~4 Sprinkler Systems in Re.~Mential Occu- 
pam'ie.~ [rp to a)td Imhulmg Four ~torie.~ m tteight, the tire 
depar tment  having jurisdict ion shall he permit ted t() waive 
an)' requirement  tor additional water supply required bv 
this standard.  (See Appendix F.) 

5-7.1.1" The  water supply fi>r aut()matic sprinkler  sys- 
tems meeting the requirenmnts of NFPA 13, Standard./br 
the Installation o/ Sprinkler Sxstems, contemplates the use of 
outside hose lines; theretbre,  this water supply shall be 
available to the fire departxnent outside the structure lbr 
manual tire lighting Imrposes. 

5-7.1.2 Automatic sprinkler systems meeting the require- 
merits of NFPA 13, Standard/br the ht.~lallation o[ Sprinkler 
S~'stems, shall, in all cases, be provided with a tire depar t -  
ment connection as described in NFPA 13. 

5-7.2 For a structure protected by an automatic sprinkler  
system that does not fidly meet the requirements  of NFPA 
13, St,ndard ,/br the Installation ~!/ Sprinkler S~stems, and 
N F I'A 13 I), Sit nda rd/or the Installation ~/S'prinkler ,%~tems in 
One- and Two-Family, Dwellings and Mobile Homes, or NFPA 
13R, Standard ]br tlie Installation o[ Sprinkler Syslems in Resi- 
dential Occupancies Up to and Including Four Stories in Height, 
the tire depar tntent  having jurisdiction shall be permit ted 
to reduce the mininmm water supply required bv this stan- 
dard ,  tot fire fighting purposes, in Sections 5-2, 5-3, 5-4, or 
5-5, whichever is applicable. 

5-8* Structures with Other Automatic Fire Suppression 
Systems. For any structure fldly or partially protected by 
an automatic tire suppression system other than as speci- 
fied in 5-7.1, the fire depar tment  having jurisdict ion shall 
de termine  the minimum water supply required for fire 
lighting purposes. 

5-9 Precalculated Water Supply. Table 5-9(a) provides a 
quick method tot de termining the water requirements sug- 
gested by this s tandard tor structures without exposures.  
For structures with exposures, multiply tile water require- 
merits deveh)ped by-Fable 5-9(a) by 1.5. 

Example: A tarm storage building housing a barn (occu- 
pancy hazard classification 4) of  o rd inary  construct ion 
(construction classification number  1.0) with a cubic area of 
160,000 It:+ (4480 m :~) will produce,  nsing Table 5-9(a), a 
water reqtfirement of 40,000 gal (151 400 L). 
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T a b l e  5 -9 (a )  P r e c a l c u l a t e d  M i n i m u m  W a t e r  S u p p l i e s  by  O c c u p a n c y  H a z a r d  a n d  C o n s t r u c t i o n  C l a s s i f i c a t i o n  ( n o  e x p o s u r e s )  

O c c u p a n c y  
H a z a r d  

E l a s s i f i c a t i o n  3 4 5 6 7 

C o n s t r u c t i o n  
E l a s s i f i c a t i o n  0 .5  0 . 7 5  1.0 1.5 0 .5  0 .75  1.0 1.5 0 .5  0 . 7 5  1.0 1.5 0 .5  0 .75  1.0 1.5 0 .5  0 .75  1.0 1.5 

C u b i c  Fee t  G a l l o n s  G a l l o n s  G a l l o n s  G a l l o n s  G a l l o n s  

8,000 
12,000 
16,000 
20,000 
2-t.000 
28,000 
32,000 
36.000 
40,000 
4,t,000 
t8,000 
52,000 
56,000 
60,000 
64,0O0 
68,000 
72,000 
76,000 
80,0(}0 
84.000 
88,000 
92,000 
96,00O 

100,000 
104,000 
108,000 
112,001t 
116,001t 
120,000 
124,000 
128,000 
132,000 
136,000 
14(},000 
144.000 
1.t81}00 
152,000 
156,000 
16(},000 

2,000 2,667 4,(}00 
2,1)1}0 3,1}00 4,000 6,000 
2,667 4,000 5,333 8,000 
3,333 5,00(} 6,667 1(L00(1 
4,000 6,1}00 8,000 12,000 
4,667 7,000 9,333 14,(}0(} 
5,333 8,0(}0 10,667 16,000 
6,000 9,000 12,000 18,000 
6,667 10,0(~0 13,3:',3 20,000 
7,333 11,000 14,667 22,000 
8,000 12,000 16,000 2,t,000 
8,667 13,000 17,333 26,000 
9,333 14,000 18,667 28,000 

10,000 15,000 20,000 30,000 
10,667 16,000 21,333 32,000 
[ 1,333 17,000 22,667 34,000 
12,000 18,0011 24,000 36,000 
12.667 19,000 25.333 38.000 
13,333 20,00(I 26,667 40,000 
14,000 21,000 2~,000 42.000 
14,667 22,000 29,333 44,000 
15,333 23,00(} 30,667 46,000 
16,000 24,000 32,000 48.000 
1@667 25.000 33,333 50,000 
17,333 26.000 34.067 52,000 
18,000 27.000 36,000 5,t,000 
18,667 28,1100 37,333 56,000 
19,333 29,000 38,667 58,000 
20,000 3(1,0(}0 40,1}00 60,000 
20,667 31,000 41,333 62,000 
2 1,333 32,000 42.667 64,000 
22,000 33,/}(10 .t4,000 66,000 
22,667 34,()00 .t5,333 68,0(}0 
23,333 35,000 .t6,667 71),(}00 
24,000 36,000 48,01}0 72,000 
24,667 37,000 49,333 74,000 
25,333 38,000 50,667 76,000 
26,000 39,000 52,000 78,000 
26,667 -t0,000 53,333 80,000 

2,0o0 3,000 
2,250 3,(}011 4,5(}0 

2,000 3,000 4,000 6,000 
2,500 3,750 5,000 7,500 
3,000 4,500 6,000 9,000 
3,500 5,250 7,000 10,500 
4,000 6,00(} 8,000 12,000 
4,500 6,750 9,01}0 13,500 
5,000 7,500 10,000 15,01)0 
5,51111 8,250 I 13100 16,500 
6,000 9,000 12,000 18,000 
6,500 9,750 13,000 19,500 
7,000 10,500 14,000 21,000 
7,500 11,250 15,O00 22,500 
8,000 12,000 16,000 24,000 
8,500 12,751} 17,0(}0 25,500 
9,000 13,500 18,000 27,000 
9,500 14,251} 19,000 28,500 

10,000 15,(}01) 20,00(} 30,000 
10,500 15,751} 21,01)0 31,500 
11,000 16,51}1) 22,0(}0 33,1}00 
I 1.5110 17,250 23,000 34,500 
12,000 18,000 24.000 36,000 
12,500 18,750 25,001} 37,500 
13,000 19,500 26,000 39,000 
13,500 20,250 27,000 40,500 
14,000 21,000 28,000 42,000 
14,500 21,750 29,000 .t3,500 
15,000 22,500 30,1}00 ,t5,000 
15,500 23,250 31,000 4 6 5 0 0  
16,000 24,000 32,000 48,000 
t6,500 24,750 33,1}00 49,500 
17,0/10 25,5OO 34,0(}0 5l,(}00 
17,500 26,25O 35,000 52,500 
18,000 27.000 36,0011 54,000 
18.500 27,750 37,OOO 55,500 
19,000 28,500 3~,()00 57,000 
19,500 29,250 39,000 58,500 
20,000 30,01}0 40,0110 6O.000 

2,41111 
2,400 3,600 

2,400 3,20(I ,t,800 
2,000 3,000 4,000 6,000 
2,400 3,600 4,800 7,200 
2,800 4,200 5,601) 8,400 
:t,200 4,80(1 6,400 9,600 
3,600 5,400 7,200 10,800 
4,000 6A)00 8,(}0(} 12,000 
4,400 6,600 8,800 13,2(}0 
4,800 7,2110 9,60() 1,1,.t00 
5,200 7,81t0 l (1,,101) 15,(i00 
5,600 8.-t00 1 1,200 16,800 
6,000 9,000 12,000 18,000 
6,400 9,6011 l 2,800 19,200 
6,800 10,200 l 3,600 20,-100 
7,200 10,800 14,400 21,600 
7,600 11 ,-t00 15,200 22,800 
8,000 12,000 16,000 24,000 
8,400 12,600 16,800 25,200 
8,800 13.200 17,600 26,400 
9,200 13,800 18A00 27,600 
9,600 14A00 19,200 28,800 

10,000 15,000 2(1,000 30,000 
10,.t00 15,600 20,800 31,200 
t0 ,800 16,200 21,6(10 32,400 
I 1,200 16,800 22,-t/)0 33,600 
11,600 17,400 22L200 34,80(I 
12,0110 18,000 24,0(t(I 36.(10(I 
12,400 18,600 24,800 37,2O0 
12,800 19,200 25,600 38,400 
13,200 19,800 26,400 39,600 
13,600 20,400 27,200 40,8011 
14,000 21,000 28,000 t2,000 
14.400 21,6110 28,8110 43,20(I 
14,800 22,2110 29,600 4-t,400 
15,200 22,800 30,,t00 45,600 
15,600 25,400 31,200 46.800 
16,000 24,000 32.00o 48,000 

2,000 
2,000 3,000 

2,000 2,667 -t,000 
2,500 3,333 5,000 

2,000 3,000 4.0()0 6,01)0 
2,333 3,500 4.667 7.000 
2,667 4,11110 5,333 8,0110 
3,000 4,500 6,000 (.},000 
3,333 5,000 6,667 [ 0 ,000 
3,667 5,500 7,333 11,1)0t) 
4,000 6 ,011t )  8,000 12,000 
4,333 6,500 8,6(17 13,1)()0 
,t,667 7,000 9,333 I-1,000 
5,0110 7,500 10,000 15,000 
5,333 8,000 10,667 16,000 
5,667 8,500 t 1,333 17,0(111 
6,000 9,000 12,00(} 18,(100 
6,333 9,500 12,667 19,000 
6.667 10.000 13,333 20.000 
7,000 10,500 14,000 21,11/)(I 
7,333 11,000 14,667 22,000 
7,667 11,500 15,333 23,000 
8,000 12,000 16,000 24,000 
8,333 12,500 16.61;7 25,000 
8,667 13,000 17,333 26,000 
9,000 13,500 18,000 27,000 
9.333 14,000 18,667 28.000 
9,667 14,500 19,333 29,000 

111,000 15,000 20,011(1 30,1)(10 
10,333 15,500 20,667 31,000 
10,667 16,000 21,333 32,000 
t 1,000 16,500 22,00(J 33,000 
l 1,333 17,000 22,667 34,000 
1 1,667 17,500 23,333 35.000 
12,000 18,000 24,000 36,000 
12,333 t 8,500 24,667 37,000 
12,667 19,000 25,333 38,1)011 
13,000 19,500 26,000 39,000 
1';;.333 20,000 26,667 40,000 

2.571 
2,28(:, 3A2ti 

2,143 2.857 4.286 
2.571 3,429 5, l,t3 

2,000 3,000 4.0tl0 6.0(1(I 
2.286 3.42(} 4,571 6,857 
2.572 3,857 5,143 7,71,1 
2,857 4,286 5,714 8,571 
3,143 4,714 6,28(; 9,,t2~i 
3,429 5,143 6,857 10,286 
3,715 5.571 7.429 1 1.143 
.t,000 6,{)1)0 8,000 12,11t)11 
4.286 6,429 8.571 12,857 
,t,572 6.857 9,143 13,71 
4.857 7,286 9,714 14.571 
5 . [43  7,714 10.286 15,-t2~1 
5.429 8,143 10.857 16.286 
5.715 8.571 11.429 17,143 
6.()00 9,000 12,(100 18.00(I 
6.286 9,429 12.571 18,857 
6.572 9,857 13.143 19.714 
6.857 10.286 13,714 20,571 
7,143 10.714 14,286 2t,421] 
7,429 11,143 14,857 22,286 
7.715 11,571 15..t29 23.143 
8,000 12,000 16,1)00 24,0011 
8,286 12,429 16,571 2,t,857 
8,572 12,857 17,143 25,714 
8,857 13,286 17,714 26,571 
9.143 13,714 18,286 27, t2q 
9.429 14.143 18,857 28,28(] 
9,715 14,571 19,429 29.14t~ 

10,000 15.000 20.(100 30.00(I 
10,286 15, t29 20,371 30,857 
111,572 15.857 21.143 31,71.1 
10.857 16,286 21,71.t 32,57 I 
I 1,143 16.714 22.286 33.42g 
I 1.429 17,143 22,857 3.t.286 

Note: For s t ructures  with exposures ,  muhiply  results by 1.5 for water suppI) reqmrements .  

SI units: 1 gaI = 3.785 I.; 1 (u tt = (L028"~ mL 

I 
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Table  5-9(a) C o n t i n u e d  

O c c u p a n c y  
H a z a r d  

Class i f icat ion 3 4 5 6 7 

C o n s t r u c t i o n  
Class i f icat ion 0.5 0.75 1.0 1.5 0.5 0.75 1.0 1.5 0.5 0.75 1.0 1.5 0.5 0.75 1.0 1.5 0.5 0.75 1.0 1.5 

Cubic  Feet Gal lons  Gal lons  Gal lons  Gal lons  Gal lons  

175,000 
200,000 
225,000 
250,0OO 
275,000 
300,000 
325,000 
35O,OO0 
575,000 
400,000 
425,000 
450,000 
-t75.000 
500,000 
525,000 
550,000 
575,000 
600,000 
625.000 
650,000 
675,000 
7O0,000 
725,000 
750,000 
775,0OO 
800,000 
825,000 
85O,0O0 
875,000 
90(1,000 
925,0(10 
950,000 
975,000 

1,000,000 

2(.t,167 43,750 58.333 87,500 
35,333 50.0O0 66,667 100.000 
57,500 56,250 75.000 t 12,500 
41,667 (i2,5(1(I 83,335 125,000 
45,K33 68,750 91,667 137,500 
50,000 75,00() 100,000 150,000 
5.t,167 81,25(I 108,333 162,500 
58,3"/3 87,500 11(1,667 175,000 
62,500 9"/,75(I 125,000 187,500 
66,667 100,000 153,33:1 200,000 
70,833 106,250 I-II,667 212,500 
75,000 I12,500 150,000 225,000 
79,167 I18,750 158,333 257,51)0 
83,333 125,000 166,667 250,000 
87,500 131,2")(I 175,000 262,500 
91,667 137,5(I(I 183,333 275,000 
95,X3"¢ 143.750 191,667 287,500 

100,000 150,000 200,000 3O0,000 
104,167 156,250 208,335 3[2 ,500 
108,3:f3 162,5(1(I 216,667 325,000 
112,50(I 168.750 225,000 357,500 
116,667 175,000 233 .333 :150 ,000  
120,833 181.25(I 241,667 562,500 
125,000 187,506 250,000 375.000 
12(`t,1(17 193,750 258,333 387,500 
133,333 200,000 266,667 100,000 
137,5(I(I 206,250 275,000 412,500 
141,667 212,500 283,333 425,000 
145,~33 218,750 291.667 437,500 
150,000 225.000 300,()00 .t50,000 
154,1(i7 231,250 5 0 8 , 3 3 5 - t 6 2 , 5 0 0  
158,333 237,500 ,'/16,667 ,t75,000 
162,500 243 ,750 :125 ,000  487,5(1() 
166,667 250,000 533,'/33 500,000 

21,875 32,813 43.750 65,625 
25,00(1 37,5(10 50,00(I 75,00(I 
28,125 42,188 56,25(I 84,375 
51,250 46.875 62.500 9.'/.75(I 
34,375 51,563 68,750 105,125 
37,500 5(i,250 75,(t00 t 12,500 
40,625 60,9"3~ 81,250 121,875 
43,75(t 65.625 87,500 131,250 
• t6,875 70,313 95,750 140,625 
50,000 75,000 I00,000 150,000 
53,125 79.688 106,250 159,375 
56,250 8,t,376 112,500 168,750 
59,375 89,063 118,750 178,125 
62,500 (`13,751 125,000 187,500 
65,625 (`)8,438 131,250 196,875 
68,750 105,126 137.500 206.25(I 
71,875 1(17,813 14.'/,75(I 215,625 
75,000 112.501 150,000 225,000 
78,125 117,188 156,250 234,375 
81,250 121,876 162,500 2,t3,750 
84,375 126,563 168.75(1 253,125 
87,500 131,251 175,000 262,500 
90,625 135,938 181,250 271,875 
93,750 140.626 187,500 281,25(1 
96,875 145,313 193,750 290,625 

100,000 150,001 200,000 300,000 
103.125 15.t,688 206,250 309,375 
106,250 159,376 212,500 318.750 
109,375 164,064 218,750 328,125 
112,500 168,751 225,000 337,500 
115,265 175,439 231,250 346,875 
118,750 178,126 257.500 356.250 
121,875 182,814 2.t3,750 565,625 
125,000 187,501 250.000 375,000 

17,500 26,250 35,0(10 52,500 
20.000 30,000 40.000 60,000 
22,500 33,750 45.000 67,500 
25,000 37,500 50,000 75,()0() 
27,50{) .t 1,25(I 55,000 82,50(I 
30,000 t5,000 6(1,000 9(I,000 
32,500 -t8,750 65,000 (`t7,50(I 
35,000 52.500 70,000 105,000 
37,500 56.250 75.000 112,500 
40,000 60,000 80,000 120,(100 
42,500 63,750 85,000 127,500 
45,000 67,5(1(I 90,000 135,000 
47,5(10 71,250 95,000 142,500 
5(I,0(1(I 75,000 100,000 150,000 
52,500 78,750 105.000 157,500 
55,000 82.500 110,000 165,000 
57,500 ~6,250 115,000 172,500 
60,000 90,000 120,O00 18(I,000 
(12,500 92/,75(I 125,000 187,500 
65.000 97,500 130,000 195,000 
67,500 101,250 135,000 202,500 
70,000 105,000 140,000 210,000 
72,500 108,750 145,000 217,500 
75,000 112,500 150,O00 225,000 
77,500 116,250 155,000 232,500 
XO,()O0 120,00(1 16(1,{)(1() 2-t0,000 
82,500 123,750 165,000 2,t7,500 
85.00(I 127,500 170,000 255,000 
87.500 1:/1.25(I 175,00() 262,500 
90,000 135,()0(1 180,000 270,000 
92,500 138,750 185,000 277,500 
95,000 142,500 190.000 2~5.000 
(.)7.500 1-t6,250 195,000 292,500 

100,000 150,000 200,000 300,000 

1.t,5~3 21,875 29.167 4 5 , 7 5 0  
16,667 25,000 33,533 50,0001 
18,75(I 28,125 57,500 5 6 , 2 5 0  
20,~33 31,25(I 41.667 62,5OO 
22,(`t 17 54.375 45,833 (i8,75(I 
25.O(tO 37,5(1(I 50,OOO 75,O00 
27,083 40.625 54,167 N 1,25(I 
29, t67 43,750 58,333 87,5(1(I 
31,25(I 46,875 62,500 93,75(I 
53,533 50,000 66,667 1/10,000 
35,417 53,125 70,~33 106,250 
37,5(1(I 56,25(I 75,000 112,500 
39,585 59,375 79,167 118,750 
• t l , 6 6 7  62,5(1(I 83,333 125,(1(10 
43,750 65,625 87,500 131,250 
45,8"t"/ 68,75(I 91,667 137,5(1(I 
47,(.t17 71,875 (.)5,833 143,75(I 
50,000 75,00() 100,000 150,000 
52,08:t 78,125 10,t,167 156,250 
54,167 81,250 1(18,333 1(i2,5(1(I 
56,250 84,375 112,5(10 168,750 
58.3.'/3 87,5(10 116,667 175,0110 
60A17  90,625 12(t,833 181.250 
62,5(10 93,75(I 125,000 187,500 
64,58:/ 96,875 12(.),1(i7 193,750 
66,667 10(1,00() 1;/3,333 200,000 
6~,750 103,125 137,506 206.25(1 
70,N'/3 106,250 1 t t , 667  212,5(1(I 
72,(.117 1(t9,375 145,833 218,750 
75,O00 112,500 150,000 225,000 
77,083 115,625 154,167 231,25(I 
7(.t, 167 118,750 158,333 237,500 
81,250 121.875 1(i2,500 243,750 
83,333 125.000 1(i6.667 250,000 

Note: For s t ructures  with exposures,  nmltiply results by 1,5 lbr  water supply requi rements .  

SI units: I gal = 3.785 L; 1 cu fi = (I.028.'t m ~. 

12.500 18,750 25,000 57,50( 
14,286 21,429 28,571 42,85] 
16,071 24,107 32 , t43  48,214 
17,857 2(i,786 35,71-t 53,571 
19,645 29,464 39,2X6 58,92.  ~ 
21,429 52,143 42,857 64,28( 
23,21 .t 5,t,821 46,42(.1 69,64.': 
25,O(}0 37,500 50,000 75,00( 
26,786 .40,179 53,571 80,35] 
28,571 42,857 57,143 85,71-t 
30,357 45,536 60,714 91,O71 
32,145 48,214 64,28(i 96,424 
33.929 50,893 67,857 101,78{ 
35,714 55.571 71,42(.) 107.14~: 
37,500 56,250 75,000 112,50( 
39,28(i 58,929 78,57t  117.85] 
41,(171 61,607 82,143 123,214 
42,857 64,286 85,714 128,571 
44,643 66,964 8(.t,286 133,92 ~. 
. t6,429 69,6.t3 92,857 139,28( 
48,214 72,321 96,429 144.6-t" 
50,000 75,0OO 100,O0(1 150,00( 
51,78(i 77,679 1(t3,571 155,35] 
53,571 80,357 107,143 160,71~ 
55,357 85,0;/6 110,714 166,071 
57,14.'/ 85,714 11.t,286 171,424 
58,929 88.393 117,857 176,78¢ 
60,714 91,071 121,-t2(.t 182,14" 
62,500 (.t:t,750 125,000 187,5(1( 
64,286 96,429 128,571 192,855 
66,O71 99,107 132,14"/ 198,214 
67,~57 1(tl,786 135,71,t 203.571 
69,643 IO4,464 139,286 208,92(` 
71,42(`t 1(17,143 1.t2,857 214,28{ 

7' 
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1231-12 WATER ,St'PPI.IES F()R St'BURB.\N ANt) RURAl. FIRI" FIt;HI IN(; 

Table 5-9(b) Minimum Water Requirements (Examples) 

Minimum Water 
Requirements 

Paragraph Type of Occupancy (gallons) 

5-2.1.1 Single Structures 2000 (7570 L) 
Without Exposure Hazards 

5-3. I. 1 Single ,~tl'tlt lures 3000 ( 11 335 l,) 
with Exposure ttazards 

5-4.1. I Muhiplc Structm'es 3000 ( 11 335 L) 
Single Water Point 

Withoul Exposure Hazards 

5-5.1.1 Multiple Strrlctures 3000 / 11 335 L) 
-- Singh' Water 

Poim ~ith Exposure 
llaz;u-ds 

6-3 Minimum Water Supply. The mininmm watcr sup- 
ply flom whatever source or combination of sources shall 
meet the requirements of Chapter 5. 

6-4" Accessibility. Water supplies ti)r fire lighting pur- 
poses shall he accessible to tire lighting equipment.  The 
tire department  having jurisdiction shall determine, as part 
of its property survey, maximt, m sali~ load limits of road- 
ways, laneways, and bridges, and determine accessibility 
dur ing  various climatic conditions. 

6-4.1 Any means of access shall he constructed in actor- 
dance wit]r NFPA 1141, Standard/br Fire l'rolechon iJt 
t'l<mned Building (hvups. 

6-5 Identification. :Ml appropriate sign shall he erected 
at each water point identifying the site for fire department  
emergency use. (See B-1.2.11.) 

Table 5-9(c) Minimum Capability of Fire Department to 
Transport and to Use Water 

Rate Water Is Available 
to Fireground and 
Fire Department's 

Total Water Supply Capability for 
Required Using Water 
(gallons) (gal/m) 

up t{} 2499 (9459 L) 
2500 to 9999 {9460 I. to 37 8,t9 L) 
10,000 [,> 19.999 (37 850 l. t{, 75 699 l.) 
20,000 or more (75 700 I,) 

250 (946 l/rain) 
500 ( 1893 L/min)  
750 (2839 L/mini 

1000 (3785 L/rain) 

Chapter 6 Water Supply 

6-1 Water Supply for Fire Fighting. The water supplies 
for tire fighting purposes, as specified in Chapter 5, can be 
supplied fiom natural hodies of water and constructed 
sources of water. Natural hodies of water are detined as 
bodies of water contained by earth only and include ponds, 
lakes, rivers, streams, bays, creeks, springs, artesian wells, 
and irrigation canals. Constructed sources of water include 
abovegrnund tanks, elevated gravity tanks, livestock water- 
ing tanks, cisterns, swimming pools, wells, quarries, mines, 
reserw)irs, aqueducts, mobile water supplies, and hydrants 
served by a water svstem. (See AppendL~c B.) 

6-1.1 The surlhce at the water access point shall be ade- 
quate to support heavv vehicles at all times of the year. 
Provisions shall be made so that such water suction points 
are visible and usable in all weather conditions, including 
heavy snow or brush conditions and mud slides. 

6-1.2 I r a  dry hydrant is located close to vehicular traffic, 
suitable harrims shall be constructed to protect fire fight- 
ers, equipn|ent ,  and the dry hydrant. 

6-2 Water Supply Transfer. The transtier of water fl-om a 
water" source to  t he  scene  of the fire can be done by a num- 
ber of dilti_'rent nmthods. These methods include mobile 
water supply shuttles, pumper  relays using large diameter 
[normally 31/,,-in. (89-mm) or greater] hose, p u m p e r  
relays, portable piping, irrigation piping and ditching, heli- 
copters, railroad tank cars, etc. (See Appendixes C, D, and E.) 

Chapter 7 Reports  and Records  

7-1 Plans for New Construction and Additions. 

7-1.1" Where tile appropriate governmental  entity has 
building laws that require plans to be submitted tor review 
betore building construction is started, the plans shall he 
subnfitted to the fire department  tot review and approval. 

7-1.2 Where no bui lding laws exist or plans are not 
required tot review, the fire department  shall request the 
cooperation of the property owner(s) in voluntary COml)li- 
ante  with provisions of this standard. 

7-2 Requirements for the Fire Department. 

7-2.1 The fire depamnen t  having jurisdiction fin prop- 
ertv surveys specified in Chapter 2, after completing the 
survey  and  c o m p u t i n g  the n l i n i m n m  water  s n p p h  
reqt|ired, shall not|t}', in writing, the authority having juris- 
diction of the results of the surveys and the min imum 
water supplies required. In all cases, the building(s) own- 
er(s) shall be advised of the m i n i m u m  water supply 
required. Fire department  personnel shall be available to 
citizens tbr appropriate consultation. 

7-3 Requirements for Property Owners or Occupants. 

7-3.1 The property owner shall not|t\ '  the authority hav- 
ing jurisdiction in writing before any structures are erected 
or any aherations are made to any existing structure that 
will increase the total cubic tootage (m ~) of the structure. 
The property owner shall provide the authority having 
jurisdiction with complete wriuen plans and drawings 
of any proposed structure, including all measurements,  
construction, in tended occupancy, and a description of 
contents. 

7-3.2 The property owner or occupant shall notify, in 
writ ing, the aut lmri tv  having jur i sd ic t ion  before any 
changes are made in ti~e contents o f a  structure or occu- 
pancy of a structure, other than residential occupancies, 
that would nmterially alliect the occupancy hazard class|f| 
cation number  as specified in Section 3-2. The property 
owner or occupant shall provide the authority having juris- 
diction with a complete written report of contents or occu- 
l)ancy changes. 
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REFERENCED PU BIA(;.sdI()NS/API'I~NDIX :\ 1231-13 

7-4 Smoke Detectors. 

7-4.1" Each family living unit shall be provided  with 
smoke detectors as required in NFPA 72, Natio;;al Fire 
:liar.; Code. 

7-5 Changes in Automatic Sprinkler Protection. 

7-5.1 The  proper ty  owner or occupant shall not!t\' the 
anthority having jurisdiction in writ ing whenever anv. alter- 
ations are made l i lat canse a n y  change I(t an automatic sprin- 
kler svstenl covered in Section 5-7. The property owner or 
occupant shall provide the authority havingjurisdic!io,1 with 
a complete written report  of aherati'ons to any existing sprin- 
kler system or of installation o t a  new sprinkler system. 

7-5.2" The property owner or occupant shall promptly 
notify the authority having jurisdict ion whenever ally a u t o -  

nlatic sprinkler  systeill or  other  autonla!ic snppression sys- 
tem or port ion ot  any system is sht, t off or is to he o n t o f  
service for any reast)n. 

7-6 Retention of Reports. The fire depar tment  shall file 
all plans, reports,  and surveys bv street address and shall 
retain a c o p ) o f  all reports specified in this standard. 

Chapter 8 Referenced Publ icat ions  

8-1 The  f;:lllowing documents  or porl ions thereof  are ref- 
erenced within !his s tandard and shall he considered part 
of tile requireinents  of this docunlent. The edition indi- 
tared for each re[erence is the current  edition as of tile 
date of tile NFPA issuance of this docuinent, 

8-1.1 NFPA Publications. National Fire Protection Asso- 
ciation, 1 Batierymarch Park, P.O. Box 9101, Quincy, MA 
02269-9 l 01. 

NI'PA 13, Sta,dard Jor the h;stallalio~ ~!/ sprinkler System.s, 
1991 edition. 

N F PA 13 D, Sla d a  rd./in the h;stallalio, ~{/,S'prinkler Svslem,~ 
in O~u >- a~d Tlvo-Familv Dz;,ellm U a~d Mobile ttomes, 1991 
edition. 

N FI'A 13R, ,'~'ladardJor tit*" ht,slallatio~# o/<Sprh;hler,~ ,~)'ste,ts 
i ,  Reside,tiM Ocr'ttpancies Up to attd l~uhuli;tg Foto Slorie.s i ,  
Heighl, 1991 edition. 

N FI'A 72, Nal i rnd  Fire ,4hlrm Code, 1993 edition. 
N FPA 220, Stmidard o~ l)'pe.~ r{/ Bttildtng (',on.~lrt,tiott, 

1992 edition. 
N FPA 1141, StmMard for Fire Protection i ,  P l a , , e d  Btdd- 

i ,g  (;rotlps, 1990 edition. 
N FPA 1903, Sta~ular(IJor Ahhile Il.T//er ,S'uppl_v Fire ,.l/q~aratlts, 

1991 edition. 

Append ix  A Explanatory Material 

Thi,~ ,'tppe~Mix ~,~ not a part o/the rfftmement~ ./lhi,~ NI:IJ,'I doctme~t, 
b~l t,~ ,~r'l,dd for tn/ormaho#~ pml*o~e~ <rely. 

A-l-1 In some areas, water supply systems have been 
installed for domestic water purposes only. These systems 
can be equipped with hydrants that might not he s tandard 
tire hwhants ,  with available volume, t)ressure, and dura-  
tion of  flow heing less than needed for adequate tire light- 
ing purposes. Where such conditions exist, this s tandard 
and appendix  should he applied in walcr supply niatters. 

A-2-1.1 lnfor inat ion needed to compute  the nl in in in in 
water snpplies that should be cMlected dnr ing  the building 
survey inch!des: 

(at Area of all floors, inchtding attics, hasemenis, and 
crawl spaces. 

(b) Height between ttoors or crawl spaces and in tile 
attics fionl floor to ridgepole.  

(c) Construction nlalerials used in each huilding, inchid- 
ing walls, floors, root~;, ceilings, interior partitions, stairs, etc. 

(d) Occupancy (occupancies) of huildings. 

(el Occupancy  (occupancies) of yard areas. 

(t) Exposures to hnildings and yard storage and dis- 
tances he!ween them. 

(g) Fire protection systems -- alitonla!ic and nlanual 
protection svsteillS, hvdr.illtS, yard inains,  and other  pro- 
tee!ion tacili{ies. 

(h) ()n-premises water supplies, including natural  and 
constrtlcted sources of  water. 

A-3-1.4 In addit ion to the storage o1 products  that are 
potentially hazardous t iom tile s tandpoint  of increased lire 
load, t~u-m propert ies  present certain inherent  dangers  to 
tile rural tire fighter that are not contemplated by the 
urban fire lighter. Storage o[ products that are potentially 
hazardous to fire fighters from tile standpoint of increased 
tire wJhune, explosion, and toxicity exists at/most rural lire 
locations. These hazards include: 

(at Bulk storage ot  p e t r d e m n  thels, more freqnently 
tuel oil, but often gasoline and propane.  While some tanks 
are  u n d e r g r o u n d ,  lnal ly  are  ahovegro t i i l d  and often 
located within 50 1i (15.2 m) of tarm buildiugs. 

(b) Many tin'reefs use and store blasting agents such as 
dynamite,  often extended with ammonium nitrate (the lat- 
ter of  greater  explosive impact per  unit weight). 

(c) Nearly all t~_lrms use and store ditti:rent pesticides. 
Some of tl{ese chemical toml~ounds give off very toxic 
tumes while burning.  Two cmnpotmds that are safe where 
used independent  of each other may be very hazardous to 
tile fire l ighter where mixed together in a fire situation. 

(d) I,ocalized p rd t l ems  also exist in corn growing areas; 
tot exanG)le, anhydrous  ammonia is stored and used in 
large an/onnts dur ing  the early growing season. 

The  rnra l  tire d e p a r t m e n t  needs to work with tile 
t iumer Io reduce tile lire and lili" potential hazard of these 
products tlv storing them said}. However, tire fighters of 
the rural fire depar tments  shonld know tile potential haz- 
ards presented by rite products and the appropr ia te  lire 
lighting precautions to he taken. The depar tment  menlher- 
ship should be aware of the ha~,ards listed in (at through 
(d) by means of the survey of the t~mn by tile WSO or other  
inspector, and apt)rotn'iate measures should be taken 
to protect /he membership  of tile depar tment  from polen-  
tial hazards. 

A-3-2 The  occupancy hazard classification nunlber  is a 
mathenlatical factor In he used in calculating mininmnl 
water supplies. The lowest occupancy hazard classification 
numhcr  is 3 and is assigned to the highest hazard group.  
The highest occupancy hazard classification numher  is 7 
and is assigned to the lowest hazard group. 
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1231-14  WAI ER StI'PI3ES FOR St I~,URB.\N ANI) RtIL\L FIRE FIGHTIN(. 

A-4-2 T h e  const ruct ion  classitication n m n b c r  is a mathe-  
matical factor to be used in calculat ing min imuln  water  
supplies.  T h e  "slowest b u r n i n g "  or  lowest hazard type of  
cons t ruc t i~n ,  f i re-resist ive,  is cons t ruc t ion  classification 
nunl lmr  0.5. T h e  fastest bu rn ing  or  highest  hazard type o f  
cons t ruc t ion ,  wood  f rame,  is cons t ruc t ion  classification 
n u m b e r  1.5. All dwellings should be assigned a construc-  
tion classification n u m b e r  of  1.0 or  lower where  construc-  
tion is noncombus t ib le  or  fire-resistive. 

A-4-2.4 1)ue to cost savings, many Tyl)e 111 (ordinary) and 
Type  V (wood fi'ame) constructed buildings can have wood 
trusses as a lightweight pre-engineered  t ianfing system used 
in the roof  and floors. ,~s long as the integrity ofai l  members  
of  tile unit is intact, the unit is a stable building item. l tow-  
ever, tiffs might  not be tim case if one ,d" the outer  members  
is de suoved  or  damaged.  If  this happens  dur ing  a live, the 
roof  or  floor suppor ted  bv the unit can be weakened to the 
point  where it will be t, nsatie to support  fire fighters. 

A n o t h e r  weak po in t  f o u n d  in t i le l i g h t w e i g h t  p re -  
eng inee r ed  truss d u r i n g  a fire is the jo in t  tb rmed  by metal  
gussets. T h e  use of  metal  gussets has reduced  the cost and 
increased p roduc t ion  of  wood trusses; however ,  the metal  
gussets might  not  retain their  s t rength  and inlegri ty where  
exposed  to heat  or  fire. 

There tore ,  dur ing  the survey of  the buildings for water 
requirements ,  tire prevention,  or  pre l i re  planning purposes,  
the fire depar tment  should be aware of  such structural fire 
fighting hazards, take appropr ia te  steps to make all fire fight- 
ers aware of  the condition, and plan ahernate  fire tactics. 

A-4-2.5 See :\-4-2.4. 

A-5-2.1 S ing le  Structures  Wi thout  E x p o s u r e  Hazards .  
Examples  of  calculat ing m i n i m u m  water  supply: 

Residential:  

Dwelling: 50 fi by 24 It; 2 stories, 8 ti each; p i tched roof; 
8 ft ti+om attic f loor to r idgepole :  w o o d  f rame construct ion.  

50 x 24 = 1200 (ti e ) 
Height  = 8 + 8 + 4* = 20 (ft) 
1200 x 20 = 24,000 (fi :~) 
( )ccupancy hazard classification n u m b e r  7 (See 3-2.7.) 
Const ruc t ion  classitication n u m b e r  1.0, f rame dwel l ing 

(See 4-2.5.) 
(24,000 + 7) × 1.0 = 3429 gal 
Min imum water  supply = 3429 gal 
F o r S l  Units: 1 fi = 0 . 3 0 5 m ;  1 fie = 0 .092me;  1 ti:; = 

(I.028 m:~; 1 gal = 3.785 L. 
*For pi tched roots, calculate half  the distance f iom attic 

floor to r idgepole .  
If  a s t ruc ture  is of  occupancy hazard classification num-  

ber  3 o r  4. it is cons ide red  an exposure  hazard if within 
50 tL regardless  of  size. (See 5-3.1.) For a dwelling,  the 
const ruct ion classification n tnnber  is no larger  than 1.0. 

( ;ommercia l :  

Farm e q u i p m e n t  shed: 125 f i x  100 fi; height  14 ft; 
1 story; fiat roof; noncombus t ib le  construct ion.  

125 x 100 = 12,500 (ft'-') 
Height  = 14 (It) 
12,500 x 14 = 175,000 (ff~) 
Occuf)ancy hazard classification n u m b e r  5 (See 3-2.5.5 
Const ruc t ion  classification n u m b e r  0.75 (See 4-2.3.) 
(175,000 + 5) × 0.75 = 26,250 

Minmnun  water  sut)ply = 26,250 gal 

F o r S l  Units: 1 ft = 0 . 3 0 5 m ;  1 f(-' = 0 .092me;  1 ft '~ = 
(I.028 m:~; 1 gal = 3.785 L. 

I f  a s t ruc ture  is of  occupancy hazard  classification num-  
ber  3 o r  4, it is cons idered  an exposure  hazard  if within 
50 fi, regardless  of  size. 

A-5-3.1 S ing le  Structures  wi th  E x p o s u r e  Hazards .  
Examples  of  calculat ing min inmnl  water  supply:  

Residential:  
Dwell ing 50 ft x 24 It; 1 story, 8 ft high; p i tched root;  

8 ft tronl attic f loor to r idgepole;  brick cons t ruc t ion  and 
exposed  on one  side by a f i ame  dwel l ing with a separa t ion  
of  less than 50 ft and with areas g rea te r  than  f 00 fie. 

50 x 24 = 12(10 (fi") 
He igh t  = 8 + 4* = 12 (It) 
1200 x 12 = 14,400 (ft:~5 
Occupancy hazard classification n u m b e r  7 (See 3-2.7.) 
Const ruc t ion  classifiication n u m b e r  1.0, brick dwell ing,  

(See 4-2.4.) 
(14,400 + 7) × 1.0 = 2057 
Since the dwel l ing is exposed  by a f rame dwell ing,  mul-  

tiply b y / h e  exposure  tactor o f  1.5 
2057 x 1.5 = 3086 

Min imum water  supply = 3086 gal 
F o r S l  Units: 1 fl = 0 . 3 0 5 m ;  1 ft '2 = 0.092 me; 1 ft ~ = 

0.028 m:+; 1 gal = 3.785 L. 
*For  pi tched roofs, calculate half  the dis tance fi 'om attic 

l loor to r idgepole .  

I f  a s t ructure  is of  occupancy hazard  classification nun>  
be t  3 or  4, it is cons idered  an exposu re  hazard  if w'ithin 
50 ft, regardless  o f  size. For  a dwell ing,  the const ruct ion  
classification n u m b e r  is no larger  than 1.0. 

A-5-4.1 Mul t ip le  Structures  - -  S ing le  Water Point  With-  
out  E x p o s u r e  Hazards .  Example  o f  calculat ing m i n i m u m  
water  supply: 

Assembly: 
Church:  130 ft x 60 ti; he ight  25 ti to r idgepo le  (15 ft 

f rom g r o u n d  to eaves, with p i tched r idgepo le  10 ft above 
the eavesS: brick const ruct ion  with fire-resistive cons t ruc ted  
office bui ld ing within 40 ft o f  church .  

130 x 60 = 7800 (fie) 

He igh t  = 15 + 10__~* = 20 ft 
2 

7800 x 20 = 156,000 (ft :~) 
Occupancy  hazard classification n u m b e r  6 (See 3-2.6.) 
Const ruc t ion  classification n u m b e r  1.0 (See 4-2.4.) 
(156,000 + 6) x 1.0 = 26,000 
As church  is exposed  by a brick office bui lding,  mult iply 

by the exposure  factor of  1.5 
26,000 x 1.5 = 39,000 
Minimutn  water  supply = 39,000 gal 
*For  p i tched roofs, calculate half  the dis tance fronl attic 

floor to r idgepole .  
T h e  fire-resistive office bui lding:  
Office bu i ld ing  is 175 ft x 100 ft: 2 stories, each floor 

10 ft; with a flat roof. 
175 × 100 = 17,500 (fte) 
He igh t  = 10 + 10 = 20 (It) 
17,5(10 x 2(} = 350,000 (ft:~5 
Occupancy  hazard classification n u m b e r  7 (See 3-2.7.5 
Const ruc t ion  classification 0.5 (See 4-2.2.5 
(350,000 + 7) x 0.5 = 25,000 
Min imum water  supply = 25,000 gal 
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APPENDIX A 1 2 3 1 - 1 5  

As this is a mul t iple  s t ructure  location served fi'om a sin- 
gle water point  with the supply computed  t iom the struc- 
tu re  hav ing  tile l a rger  water  supp ly  r e q u i r e m e n t ,  the 
church  will control  the water supply requ i rement .  

Water  supply lot  church = 39,000 gal 
Water  supply fbr office = 25,000 gal 

T h e r e l o r e ,  the  c h u r c h  has the l a rger  water  supp ly  
requ i rement .  

M i n i m u m  water supply for these mul t ip le  s t ructures  = 
39,000 gal 

F o r S I  Units: 1 ff = 0.305 m; 1 if-' =0 .092  me; 1 tt '{ = 
0.028 m:~; 1 gal = 3.785 I,. 

A-5-5 .1  M u l t i p l e  S t r u c t u r e s  - -  S i n g l e  W a t e r  P o i n t  w i t h  
E x p o s u r e  Hazards .  Example  of  ca lcu la t ing  m i u i m u m  
water supply: 

A row of live dwellings, identical to the residential occu- 
pancy in A-5-2.1, except one has a brick barn  measur ing  
80 ft by 40 ft located 35 ft from the dwelling. The  barn  is 
larger than 100 R e in area and is closer than 50 ft to the dwell- 
ing. Therefore, the min i mu m water supply for this dwelling 
(3429 gab should be multiplied by 1.5 ti)r the exposure. 

3429 x 1.5 = 5144 gal 

If  the dwellings and  ba rn  are to be protected by the 
same water supply,  as is likely, the water supply should be 
calculated on  the s t ructure  that requires the largest mini-  
m u m  water supply,  which is the ba rn  in this case. Thus ,  if 
the ba rn  has no hay storage and  is 25 ft in height  to the 
pi tched r idgepole,  and  the r idgepole is 10 tt above the 
eaves, the calculations would be as tollows: 

80 x 41) = 3200 (ti 2) 
Height  = 15 + 5* = 20  (ti) 
3200 x 20 = 64,000 (ft :~) 
Occupancy  hazard classitication n u m b e r  4, tot  the barn  

with no ha)' storage (See 3-2.4.) 
Const ruc t ion  classification n u m b e r  is 1.0 (See 4-2.4.) 
(64,000 + 4) x 1.0 = 16,000 
16,000 x 1.5 (fi)r exposure  hazard - the dwelling) = 

24,000 
M i n i m u m  water supply = 24,000 gal 

If  a s t ructure  is of  occupancy hazard classification nuln-  
ber  3 or  4, it is considered an exposure  hazard if within 
50 ft, regardless of size. 

F o r S I  Units: 1 ft = 0.305 m: 1 it ~ = 0.092 me; 1 ft :~ = 
0.028 m:~; 1 gal = 3.785 L. 

*For pi tched roofs, calculate half  the distance f iom attic 
floor to r idgepole.  

Farm equipment  shed, identical to commercial occupancy 
in A-5-2.1, except with a one-story, pi tched-roof dwelling 
measur ing 50 ft by 25 ft located 45 ft f iom the equipment  
shed. The  dwelling is larger than 100 if-' in area and  is closer 
than 50 ft to the equ ipment  shed. Therefore,  the m i n i n m m  
water supply tot  the equipment  shed (26,250 gall is multi- 
plied by 1.5. 

26,250 x 1.5 = 39,375 (gab 
M i n i m u m  water supply = 39,375 gal 
The  total water supply tbr the dwell ing is: 50 x 25 = 

1250 (ft 2) 
Height  = 8 + 4 = 12 (fi) 
1250 x 12 = 15,00(l (ft:) 
Occupancy  hazard classification n u m b e r  7 (See 3-2.7.) 
Const ruc t ion  classification n u m b e r  1.0 (See 4-2.5.) 
(15,000 + 7) x 1.0 = 2143 gal 

F o r S l  Units: 1 fi = 0.305 m; 1 tY-' = 0 .092m~: 1 fi:~ = 
0.028 m:~; 1 gal = 3.785 L. 

Since tile eqtf ipment  shed requires  tile larger m i n i m u m  
water supply, if these two hui ldings were to be protected by 
the  same water supply,  that m i n i n m m  water supply would 
be 39,375 gal. 

If a s t ructure  is of  occupancy hazard classilication n u m -  
ber  3 or 4, it is considered an exposure  hazard if within 
50 tL regardless of  size. For a dwelling, the const ruct ion 
classification n u m b e r  is no larger than 1.0. 

A-5-6.1 The  fire d e p m t m e n t  having jur isdic t ion should 
consider the n u m b e r  of fire streams needed  to control a 
potential fire in such an occupancy, muhiplying the estimated 
total application rate in gpm by a liberal estimate of the time 
in minutes (60 minutes or more) necessary to control and 
extinguish the fire. A review of appropriate  NFPA standards 
is suggested, as propert ies  having special fire protect ion 
problems are beyond the scope of this s tandard on rural  
water supplies. (See G-I Jbr additional i@)rmation on fire flows.) 

A-5-7.1 It is the intent  of N FPA 13D, Standard/br the lmtal- 
/a/ion of Sprinkler SWems in One- a~d Two-Family Dwelling and 
Mobile Home.s, and" NFPA 13R, Standard./or the lnstalhttion o/ 
Sprinkler Systems m Residential Occapa~cies up to and Im'luding 
f'oar Stories in Heig41t, to provide additional lift.- satety as the 
primary goal, with property protection as a secondary goal. 
NFPA, federal agencies, and private organizations are uni ted 
to provide the research and to develop sprinkler protection 
li)r residential occupancies at a low cost. Researchers have 
developed a new sprinkler head lot  the residential system 
that has a unifi)rm discharge density and  quick response 
capabilities. The  reports from those areas that have adopted 
NFPA 13D fi)r dwellings, apartments,  mobile homes, hotels, 
and  motels show promise. 

A-5-7.1.1 The  fire d e p a r t m e n t  s lmuld employ measures  
to supp l emen t  the spr inkler  system to ensure  adequate  
water and  pressure  tor efficient opera t ion  of the sprinklers  
and  should use care not  to "rob" water from the supply for 
the  sprinklers  to supply hand  lines. (See Appendix F.) 

A-5-8 Other  automat ic  suppression systems could include 
[barn, carbon dioxide, dry chemical, etc., installed in part  
or  in all of  the s tructure.  

A-6-4 Accessibility to water supplies should incorpora te  
whatever features necessary to ensure  tim ability for year- 
r o u n d  travel, taking into considerat ion local climatic condi-  
lions and  topography.  

The  slate Depa r tmen t  of  Transpor t a t ion  (DOT), in most 
cases, can provide tile fire d e p a r t m e n t  with a compute r  
p r in tou t  showing safe load limits for br idges located within 
tile boundar ies  of  any city, town, county,  or  fire district, 
etc. This  informat ion  i l ls  proved invaluable to a n u m b e r  of 
fire depa r tmen t s  in checking bridges used to carry fire 
equ ipment .  (See B-6 and B-7 ]br [urther i~!/brmation on access 
to water supplies.) 

A-7-1.1 Where  a subdivision or other  " 'p lanned bui ld ing  
group"  is proposed,  it should be in accordance with NFPA 
1141, S&mdard./or Fire Protection m Planned Building Groups. 

Fire and  munic ipa l  officials having jur isdic t ional  au thor -  
ity in areas  where  s t ruc tu res  in terface  with wi ld lands  
should establish and  entorce protective measures  in accor- 
dance with general ly accepted principles and  applicable 
NFPA standards.  
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1231-16 WATER SUPPIAES FOR SLIBURBAN ANI) RURAl. FIRE FI(;HT1NG 

A-7-4.1 Smoke detectors work and are needed. In any 
given year, statistics reveal that well over 50 percent  of  all 
persons killed by fire die in residential fires. The encore-  
aging news is that current  estimates indicate that smoke 
detectors are in approxinmtely 75 percent of the nation's 
homes. (See NFPA 72, National Fire Alarm Code.) The pri- 
mary concern of the s tandard is with liti: protection, and 
many water-hauling fire depar tments  have developed pro- 
grants to promote  the installation, maintenance, and test- 
ing of smoke detectors as a first step in saving life and 
proper ty  through early' detection. Early detection of a fire 
will go a long way toward reducing the water requirements  
needed for fire fighting purposes  and reducing the water 
necessary fbr a water-hauling fire depar tment  to transport .  

A-7-5.2 When the fire depar tment  is advised of  a sprin- 
kler system impairment ,  every effort should be made to 
restore the protection to service as quickly as possible. In 
some cases, the proper ty  owner might be able to provide a 
makeshift a r rangement  or  to secure a part  that will enable 
the restoration of the system, either completely or  with 
only' a very small number  of  sprinkler heads out of service 
dur ing  restoration. 

A p p e n d i x  B W a t e r  S u p p l y  

Thzs Appen&x i,s not a part of the requirement.~ of thi~ NFPA document, 
but is included fin mfinmation pulposes only. 

The tollowing number ing  system is not intended to cor- 
relate with the standard.  

B-1 Water Supply. 

B-I .1  Genera l .  The  fire f ighter  ope ra t ing  without  a 
water system with hydrants  (or with a very limited number  
of hydrants) has two means of getting water: (1) from 
supplies on the t i reground,  which may be constructed or 
natural, or (2) from supplies t ranspor ted to the scene. This 
a p p e n d i x  discusses the variety' and potent ia l  of  these 
s o u r c e ' s .  

B-1.2 Water Supply Officer (WSO). Many progressive 
rural  fire depar tments  depend  on a WSO. The  work of a 
properly' trained and equipped WSO makes it possible for 
tim officer supervising the actual fire attack to plan it on 
the basis of reliable water supply information, to coordi- 
nate the attack with the available water supplies, and to 
help prevent  the confusion inherent  in fighting a major 
fire when the chief officer at the scene nmst divert too 
nmch personal  attention fi'om the attack to the logistics of 
backing it up. 

B-1.2.1 Duties  o f  Water Supply Officer (WSO). The  
officer is designated to provide sufficient water at tim fire 
site, to plan availability, of additional water sources, and to 
determine  water requirements  at the various locations over 
the district. The  WSO should maintain and even carry a 
complete set of files, which should include cards showing 
water points and lists of  automatic and nmtual aid mobile 
water supply' apparatus  available. Modern technology in 
optics and computers  makes it feasible for even a relatively 
low-budget depar tment  to reduce this data to microfiche 
or photographic  slides, which can be maintained in the fire 

alarm communication center and taken to the scene of 
every fire and used on small, even hand-held,  viewers. The  
WSO is, basically, the individual who implements tile water 
supply prefire planning. 

As the WSO visits neighboring fire depar tments ,  a list of  
all apparatus,  equipment,  and personnel  available to tile 
officer's depar tment  should be developed.  At this time, 
ar rangements  can be developed where certain appara tus  
and personnel  will respond under  an automatic aid agree- 
ment  (first alarm response) or  a nmtual  aid agreement  
(called as needed),  depend ing  on the needs of  the depar t -  
ment. These needs will be dictated, of  course, by the nature  
of  the structure(s) involved. 

B-1.2.2 Duties  at Fi re .  At the  fire scene,  the  WSO 
becomes the rural  equivalent of the water depa r tmen t  rep- 
resentative who responds to major nmnicipal  fires. The  
WSO's duty' to maintain continuous fire streams in rural  
areas is frequently a very complicated task involving setting 
up several  water  hau l ing  facilities, assembl ing  water-  
carrying equipment  of  automatic and mutual  aid depar t -  
ments, calculating estimated arrival times of mobile water 
supply apparatus,  and having a thorough knowledge of  
available water supplies th roughout  a wide area of  fire 
depar tment  jurisdiction. 

B-1.2.3 Communicat ion Coordination. In water supply 
operations,  efficient radio communicat ion is absolutely nec- 
essary. To develop and sustain large fire flow requires the 
use of several water sources as well as several drop  tanks 
where water may be dmnped .  Theretore ,  good radio com- 
munication is necessary in readily directing mobile water 
supplies so that time is not lost at the fill and the dump 
points. To obtain this level of  mobile water supplies effi- 
ciency, a radio f iequency separate from that used for the 
fire g round  operations needs to be assigned to the WSO 
and the water supply site and the mobile water supply 
apparatus.  The  WSO also needs to have efficient connnu- 
nication with the incident commander .  

B-1.2.4 Duties Before the Fire. Before the fire, the WSO 
participates in the prefire planning and in calculating the 
fire flow requirements  |br  the various buildings in the area 
under  the depar tment ' s  jurisdiction. 

To satist~' these water requirements ,  the WSO should 
survey the district and the su r rounding  areas fbr available 
water for fire fighting purposes.  Water  snpplies might exist 
on the proper ty  to be protected or  might need to be trans- 
ported.  The  WSO should develop preplans  and see that 
the fire depar tment  is kept aware of all the water supplies 
available to the entire area. This means close coordination 
between the WSO and the fire depa r tmen t  training otficer 
and assistance in joint  water supply training sessions with 
ne ighbor ing  fire depar tments .  The  WSO should make 
periodic inspections of  all water supplies and structural 
changes in the depar tment ' s  jurisdiction.  

The  WSO or designee nmst meet with propert}, owners 
and secure their permission to use the water supply (see 
B-1.2.6), to develop an all-weather road to the suppl}' (see 
B-6) and to install dry hydrants  (see B-5). The installation of 
roads to or dry hydrants  in navigable water or wetlands 
might require a permit  f iom appropr ia te  local, state, or 
national agencies. Fire depar tments  should contact the,~e 
groups early in the planning process to avoid violations of 
the law. 
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APPENDIX B 1231-17 

If called upon, the WSO should be available to consuh 
with the owner in the design of a water source on a prop- 
erty to be protected. 

B-1.2.5 Water Source Cards. A recommended practice is 
to prepare individual water source cards fi)r each water 
point. This is a job that lends itself ideally to computers. 
There may be one or more water source appiicable to a given 
potential fireground. In addition to the computer, the water 
sources should be noted on a master grid map of the area. 
Thus, the grid map will show the index location of water 
source cards on which pertinent data will be noted. This data 
should include type of source (stream, cistern, domestic sys- 
tem, etc.), point of access [100 ft (30.5 m) north of barn, etc.], 
gallons available [flows minimum 250 gpm (946 L/rain), 
10,000 gal (37,850 L) storage, etc.], and any particular prob- 
lem such as weather condition or seasonal fluctuations that 
can make a source unusable. It is good practice to attach a 
photograph of the water point to the card. Also, it is advisable 
to note an alternate source. 

These water source cards should be used as the basis 
of regular inspections to make sure the source continues 
to be available and to note an t' improvement or deteriora- 
tion of its usefulness. A program to develop additional 
sources as needed, including water sources for new con- 
struction as it evolves, should be an ongoing program in an 
alert organization. 

B-1.2.6 Water Usage Agreement.  The WSO should 
make a r rangements  with the owner of water supplies 
befi)re a fire develops. Such agreements should be made in 
writing in close cooperation with the municipal, town, or 
county attorney. Also, it is highly desirable that the agree- 
ment be reviewed by a representative of the highway or the 
county road department  or other persons who will build, 
service, and maintain the access road to the supply, includ- 
ing such functions as snow plowing in certain areas of the 
country. The property owner also should have a copy of 
the agreement that has been used by several fire depart- 
ments with the approval of their county or town attorney. 
(See sample water usage agreement.) 

B-1.2.7 Water Map. Each WSO should maintain a map 
showing the location and amount  of water available at each 
water site. A cop)' of this map should be located in the fire 
alarm dispatcher's headquarters where such an alarm fhcil- 
it), is available and should be carried on at least one 
pumper  and the chiefs car and by the WSO. Any problems 
that are encountered at the supply should be recorded. 

B-1.2.8 Inspection of Water Supplies. It is the responsi- 
bility of the WSO to make inspections of all water sources 
available as often as conditions warrant and to note any 
changes in the fhcilities. This is particularly true dur ing 
adverse weather conditions, such as droughts, very wet 
periods, heavy freezing, and fi)llowing snowstorms. 

B-1.2.9 Reliability of  an Impounded Supply. For an 
impounded supply, cistern, tank, or storage facility, the 
quantity of water to be considered available is the mini- 
mum available [at not over 15-ft (4.6-m) lilt] dur ing  a 
drought  with an average 50-vear frequency (certified by a 
registered professional engineer). The maximum rate of 
flow is determined by testing, using the pumper(s), hose 
arrangement,  and dr)' hydrant normally used at the site. 

Sample 
Water Usage Agreement 

1, We the unders igned  owner(s) of a lake or pond 
located at 
do hereby grant the Anytown Fire Department permission 
to erect and maintain, at its expense, a dry hydrant and 
access roadway to said lake or pond to be utilized for emer- 
gency fire suppression purposes. 

All other uses of said pond or lake shall be after notifica- 
tion and permission of the owners. 

The Anytown Fire Department shall be responsible lot 
any and all damages to proper ty  resul t ing from fire 
department  exercises. 

This contract can be cancelled at any time by written 
notice thirty days in advance to the Anytown Fire Depart- 
ment located at Scott and College Road, ,~lytown, U.S.A. 

Owner Date President 
Anytown Fire 
Department 

Owner Date Secretary 
Anytown Fire 
Department 

Chief 
Anytown Fire 
Department 

B-1.2.10 Reliability of  a Flowing Stream. For a supply 
fiom a flowing stream, the quantity to be considered avail- 
able is the min imum rate of flow dur ing a drought  with an 
average 50-year frequency (certified by a registered profes- 
sional engineer). The maximmn rate of flow is determined 
by testing using the pumper(s), hose arrangement,  and dry 
hydrant normally used at this site. 

B-1.2.11 Sign. The WSO should ensure that an appro- 
priate sign is erected at each water point identifying the 
site ibr fire department  emergency use and including the 
name, or a number ,  for the water supply. Letters and num- 
bers should be at least 3 in. (76 ram) high, with a I/~-in. 
(13-ram) stroke and reflective. 

B-1.2.12 Water Operations. The WSO and the training 
officer, in conjunction with the fire chief, should develop 
standard operating procedures for hauling water to fires. 
The standard operating procedures should be put in motion 
for all structural fires; however, thev can be discontinued 
after the officer in charge has evaluated the fire and deter- 
mined that water hauling capabilities will not be needed. 

B-2 First-Aid Fire Protection Using On-Site Water Systems. 

B-2.1 General .  The individual domestic water supply 
system provided in many rural homes and business estab- 
li'shments, if properly equipped and maintained, is an 
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etfective "first-aid fire ext inguisher ."  For large establish- 
ments,  an elevated water storage tank or  reservoir con- 
nected to hydrants  and  s tandpipes  could provide substan- 
tial fire streams as well. 

B-2 .2  D o m e s t i c  Water  S y s t e m s .  In o rder  tot  domestic 
( f n m )  water systems to provide some degree of reliability 
in case of  fire, the p u m p  or p u m p s  should be placed in a 
lire-resistive location. T h e  electric power  supply should 
have the n m x i m u m  protect ion f-ore deenergiza t ion  b v / i r e  
or o ther  cause. In  some cases, s tandby power  and  p m n p s  
can be justified. 

B-2 .3  D e l i v e r y  o f  F irs t -Aid  Fire  Pro tec t i on .  For first-aid 
fire protect ion to be etf~ctive, every por t ion  of the dwell ing 
and  out lying bui ldings should be within reach of a hose 
s t ream.  This  migh t  r equ i r e  some add i t i ona l  p ipe l ines  
beyond  those needed  for o ther  purposes.  A garden  hose 
long enough  to reach any point  in a s t ructure  is often valu- 
able for fire f ighting use. Care should be taken so that 
water is d ra ined  fi'om hose or pipes that could be subject 
to f e e z i n g  weather.  

B-2 .4  I n - D e p t h  Fire  P r o t e c t i o n .  To provide fi)r in -depth  
fire protect ion,  three  types  of water supplies  might  be 
needed:  (1) first-aid via the domestic water svstem: (2) a 
bulk water supply at the proper ty ,  which may t'~e a stream, 
pond ,  elevated tank, ground- leve l  tanks, or cistern; or  (3) 
an area system of static water supplies with draf t ing points 
and  means  fbr t r anspor t ing  the water to the fire site. Alter- 
native power supplies should be considered.  

B-3 Natura l  Water  Sources .  

B-3.1 Streams.  Streams, inc lud ing  rivers, bays, creeks ,  
and  irr igation canals, can represent  a cont i lmouslv flowing 
source of substant ial  capacity. Where  cons ider ing  water 
f o m  flowing streams as potential  water sources, the fire 
d e p a r t m e n t  shoukl  consider  the following tactors: 

(a) Flowing Capacity. The  stream should deliver water 
in capacities compatible  with those out l ined in the water 
requi rements  of this s tandard .  (See Chapter 5.) 

(b) Climatic Characteristics. Streams that deliver water 
t h roughou t  the year and  are not  susceptible to d rough t  are 
desirable tot  fire protect ion.  However,  where such streams 
are not  available, a combina t ion  of supplies nfight be nec- 
essary. In  n lanv  sections of the country ,  streams cannot  be 
relied on d u r i n g  d rough t  seasons. I f  t f e  s tream is subject 
to f looding o1 fieezing,  special evolut ions nfight be neces-  
sary to make the s t ream usable u n d e r  such condit ions.  
Similar circumstances might  exist d u r i n g  wet periods or  
when the g r o u n d  is covered with snow. 

(c) Acce.v~ibilih'. A river or  o ther  source of water might 
not be accessibie u) the fire d e p a r t m e n t  for use d u r i n g  a 
fire. Distance and  te r ra in  f ' o m  the all-weather road to the 
source should be such as to make the water readily avail- 
able. In some cases, special e q u i p m e n t  should be used to 
obtain the water. (See B-6 a~d Appendix E, Portable Pump.~.) 
Where  roadways are provided to the water supply,  they 
should be cons t ructed  in accordance with B-6.2. 

(d) Calculating Flow o/ a Stream. A simple method  for 
est imating the flow of  water in a creek is to measure  tim 
width and  depth  of the creek. 

Drop a cork or any light floating object into the water, and 
determine the time [t takes the cork to travel 10 fi (3.1 In). 
To  obtain complete  accuracy, the sides of the creek should 
be perpend icu la r ,  the bot tom flat, and  the floating object 
should not be affected by the wind. Where  the sides and  
bot tom of the stream are not  uni form,  the width and  dep th  
can be averaged. 

Example:  A creek that is 4 fi (1.2 m) wide and  6 in. 
(15.2 cm) deep.  The  flow of water is such that it takes 
45 seconds tbr a cork to travel 1 ft (0.3 m). The re lb re :  

W x D × TD = cubic feet ft :~ (m :~) of water 

where:  
W = width = 4 f i ( l . 2 m )  
D = depth  = 6 in. (15.2 cm) = 1/2 it (0.15 m) 
TD = travel distance = 10 ft (3.1 m) 
T = t ime in seconds = 45 sec 
0.00223 ft:~/sec = 1 gal 

4 ( 1 . 2 m )  x I / e (0 .15m)  x 10(3.1 m) = 201t  :~(0.56m '~) 
of water 

The  cork takes 45 seconds to flow the 10-fi (3. l-m) distance. 

ft '~ of water/ t ime = ft:~/sec (m :~ water/ t ime = m:~/sec) 
20/45 = 0.444 it :~ of water/sec (0.558/45 = 0.0124 m :~ 

water/sec) 
0.444/0.00223 = 199 gpm flowing in the creek (0.0124/ 

0.00223 = 5.56 I jmin) .  
For assistance in more  accurately de te rn f in ing  s t ream 

flow, contact  the state Depa r tmen t  of  Natura l  Resources, 
Soil Conservat ive Service, or  county  agent .  

B-3 .2  P o n d s .  Ponds  can inc lude  lakes or  farm ponds  
used for water ing livestock, i rr igat ion,  fish cul ture,  recre-  
ation,  or o ther  purposes  while serving a secondary  func- 
tion for fire protect ion.  Valuable i n lo rma t ion  conce rn ing  
the design of ponds  can be ob ta ined  f iom county  agricul- 
tural  agents,  cooperat ive extens ion offices, county  engi- 
neers,  etc. Most of the factors listed in B-3.1 relative to 
streams are pe r t inen t  to ponds,  with the lbl lowing items to 
be considered:  

(a) M i n i m u m  a n n u a l  level  should be adequate  to m e e t  
water supply needs of tim fire p rob lem the p o n d  serves.  

(b) Freez ing  of  a s tat ionary water  st, pply,  cont ras ted  
with the flowing stream, presents  a greater  problem.  

(c) Silt and  debris  can accumula te  in a p o n d  or  lake, 
r educ ing  its actual capacity, while its surtace area and  level 
r emain  constant.  This  can provide  a deceptive impress ion  
of capacity and  calls for at least seasonal inspections.  

(d) Accessibility should always be considered. Many recre- 
ational lakes are provided with access by roads, driveways, 
and  boat launching ramps and  are available tot  fire depart-  
ment  use. Some large lakes, formed by a dana on a river, 
might have been constructed tot such purposes as to gener-  
ate power, tot  flood control, or  to regulate the flow of a river. 
Dur ing  certain periods of the },ear (droughts,  drawdowns,  
etc.), such bodies of water can have very low water levels. The  
water unde r  such condit ions might  not  be accessible to the 
tire depar tment  |br  drafting by the fire depa r tmen t  p u m p i n g  
unit, even where  a paved road, for boat launching,  has been 
provided and extended into the water at no lma l  water levels 
for several fleet or  meters.  U n d e r  such conditions, other  pro- 
visions should be made to make the water supply tully acces- 
sible to the fire depar tment .  
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B-3.3 Other  Natural  Sources .  These  might  inc lude  
sluings and artesian wells. Individual springs and occa- 
sional artesian water supplies exist in some areas and,  
again, while generally of more linfited capacity, can be use- 
lid fo r  water supply, subject to reasonable application of 
the factors listed tor ponds and streams. In ntany cases, it 
might be necessary to tornt a temporary  nattual  pool o1 
form a pond with a salvage cover, ti)r example,  tu collect 
water tot the use of  the fire d e p a m n e n t  where using a 
spring or an artesian well. 

B-4 Developed Sources of  Water. 

B-4.1 General .  The  develuped sunrces of water supplies 
adapted tor tire fighting are limited onh' to tile innovative 
nature of  the fire departntent .  They range t ium cisterns, 
swimnting pools, quarries, nfines, automatic sprinkler  sys- 
tem supplies ,  s ta t ionary  tanks,  dr iven  wells, and  dry  
hydrants,  to sitnations where tire l ighters have draf ted 
water out of the basement of a burning building into which 
it was pumped  only ntinutes betore to light the fire. 

B-4.2 Cisterns.  Cisterns are one of the oldest sources of 
e m e r g e n c y  wate r  supp ly ,  both  for fire l igh t ing  and  
drought  storage. They are very important  sources of  water 
tot fire lighting, domestic cousumption,  and drought  stor- 
age in many rural  and beach areas. 

Cisterns should  have a minimunl  usable voltune as 
de termined by the authori ty having jurisdiction,  using the 
methods desc~ibed in Chapter  5 of  this s tandard,  and there 
is no real limit to the maximum capacity. A cistern should 
be accessible to the fire apparatus  or uther pumping  device 
but should be located far enough [iom the hazard that 
personnel  and equipment  are not endangered.  

The  water level of  a cistern can be maintained by rain- 
tall, water pumped  from a well, water hauled by a mobile 
water supply, 1)1 by the seasonal high water of a stream or 
river. The cistern can present  a fieezing problent since its 
surtace is often relatively inaccessible and the water is stag- 
nant. One method for minimizing fieezing is to use a dry 
hwh'ant  p ro t rud ing  into the water at a point below the 
local fiost line. 

Cisterns should be capped t0r satety, but the',' should 
have upenings to perntit  inspections and use of suction 
hose when needed.  [See Figures B-4.6(e), B-4.6([), and 
B-4.6(g).] 

B-4.3 Protection from Freezing. 
If a dry hydran t  is not iustalled in a cistern, then, 

depending  on local conditions, a heavy pipe or a pike pole 
can be adequate  to break an ice tormation. In fact, the 
weight of the suction hose itself can be sufficient, provided 
there is no danger  of  damaging the strainer, the hose, or 
hose threads. 

There  are several methods of providing an ice-fiee sur- 
thee area in a cistern or  other  water source. These include, 
but are not limited to: 

(a) Floating a log or a bale of hay ur straw, etc., on the 
surtace of  the water. 

(b) Placing a partly filled, tloating harrel on the surface 
of the water. 

B-4.4 Guide to Cistern Capacity. A ready guide to the 
capacity of cisterns with vertical sides is provided in Table B-4.7. 

B-4.5 Construction of  Cisterns. Construction of cisterns 
is governed by local conditions of  soil and material avail- 
ability. Practical information can be obtained t1(7111 local 
governmental  depar tments  ,71 agricuht,ral  agencies. 

Some engineering considerations to be used in design- 
ing cisterns include: 

(a) Base, walls, and roof should be designed tot the pre- 
vailing soil conditions and for the loads encountered where 
heavy vehicles are parked ac!jacent. 

(b) I f  grot, ndwate r  condi t ions  are  high, the cistern 
should not tloat when empty. 

(c) Snctinu p ip ing  should  be des igned  to minimize 
whirllmoling. 

(d) Vent piping should be of  sutlicient size. 

Maintenance tactors to be considered by tile fire depar t -  
ment inch, de the danger  of sihing, evaporat ion or uther 
low water conditions, and the fleezing problems previously 
discussed. 

B-4.6 Cistern Specifications.  Some govern ing  bodies,  
where water systems are not available and water tot  water- 
hauling fire depar tments  is inadequate,  require developers 
to provide  cisterns with all subdivisions that are  con- 
strut ted.  As each cistern can provide fire protection for a 
number  of bnildings, the necessary capacity is ra ther  large 
and represents a substantial investment. The  fi)llowing are 
specifications tiw cistern desigu and construction used by 
one governing body. [See Figure,s B-4.6(a) through (h).] 

1. Cisterns should be located no more than 2200 teet 
(671 m) truck travel distance from the nearest lot line of 
the furthermost lot. 

2. The  design o f t  cistern should be trouble-fi 'ee and 
last a lifietime. 

3. The cistern capacity should be 30,000 gallons 
(113:550 L) minimum, available through the suction pip- 
ing system. 

4. The  suction p ip ing  system should be capable of  
delivering 1000 gpm (3800 L/min) tot three quarters  of  the 
cistern capacity. 

5. The design of the cistern should be subntitted to the 
authority having jurisdict ion tor approval  pr ior  to con- 
struction. All plans should be signed by an acceptable reg- 
istered prol~ssional engineer.  

6. [ h e  entire cistern should be rated tbr highway load- 
ing, unless specifically exempted by the authority having 
jurisdiction. 

7. All drawings are for estimating purposes only and 
are not intended for use as design. 

8. Each cistern should be sited to the part icular loca- 
tion by a registered engineer  and approved bv the author-  
ity having j tuisdiction.  

9. Cast - in-place  concre te  should achieve a 28-day 
strength of 3000 psig (20 700 kPag). It should be placed 
with a minimum of 4-in. (10.2-cnt) slump and vibrated in a 
prot~essional manner.  

10. The concrete should be ntixed, placed, and cured 
without the use of calcium chloride. Winter placement and 
cur ing should tollow the accepted American Concrete  
Institute (AC1) codes. 
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1231-20 W A T E R  S U P I q , I E S  FOR S U B U R B A N  AND R t R . \ I ,  I :IRE FI(,II-1 IN( ;  

11. All suction and fill piping should be American Society 
fi)r Testing and Materials (ASTM) Schedule 40 steel. All vent 
piping should be ASTM Schedule 40 PVC with glued joints. 

1'2. All PVC piping should have glued joints. 

13. The 8 in. x 5 in. (20.3 cm × 12.7 cm) eccentric 
reducer  is available from suppliers. 

14. The  final suction connection should be a minilntml 
o|41/2 in. (11.4 cm). It should be capped. 

15. The filler pipe siamese should have '21/,2-in. (64-mm) 
National Standard temale threads with plastic caps. 

16. T h e  en t i r e  c i s te rn  shou ld  be c o m p l e t e d  and 
inspected betore any backfilling is done. 

17. ,MI backfill material  should be screened gravel with 
no stones larger than I l/,, in. (38 mm) and should be con> 
pacted to 95 percent  ASTM 1557. 

18. Bedding for the cistern should consist of a nfini- 
mum of 12 in. of :~/4-in. to 1 l/--in, crushed, washed stone, 
compacted.  No fill should be used under  stone. 

19. Filler pipe siamese should he 36 in. (91.4 cm) above 
tinal backfill grade. 

20. Suction pipe connection should be 20 in. to 24 in. 
(51 cm to 61 cm) above the level of the gravel where vehi- 
cle wheels will be located when cistern is in use. 

21. Snction pipe should be suppor ted  either to top of 
tank or  to a level below fiost. 

'2'2. Base should be designed so that cistern will not 
ttoat when empty. 

t) ,  _3. Per imeter  of  tank at tloor/wall jo in t  should be 
sealed with 8-in. (20.3-cnt) PVC waterslop. 

24. After backfilling, tank should be protected by fenc- 
ing or large stones. 

25. Backfill over the tank should he: 

(a) 4 ft (1.2 m) of  fill; or 

(b) The  top and highest 2 ft (0.6 m ) o f  sides of cis- 
tern shottld be insulated with vermiu-resistant foam insula- 
titm, and 2 ft (0.6 m) of  fill. 

(c) .M1 backfill should extend 10 fi (3.1 m) beyond 
the edge of the cistern, and then have a maximum 3:1 
slope, loamed and seeded. 

26. Bot tom of  suct ion p ipe  to p u m p e r  connec t ion  
should not exceed 14 t~ 9 (4._5 m) vertical distance. 

27. Pitch of  shoulder  and vehicle pad []om edge of  
pavement to p u m p e r  suction connection should be 1 to 6 
percent  downgrade.  

28. Shoulder  and vehicle pad should be of sufficient 
length to permit  convenient access to suction connection 
when pumper  is set at 45 degrees to road. 

29. All cons t ruc t ion ,  backfill,  and g r ad ing  mater ia l  
should be in accordance with p roper  construction practices 
and acceptable to the authori ty having jurisdiction. 

30. All horizontal suctitm piping should slope slightly 
uphill toward pumper  connection. 

31. Installer is responsible 1()1" completely filling cistern 
until accepted by the authori ty having jurisdiction. 

(Speci t ica t ions  f u r n i s h e d  by the New Boston Fire  
l )epar tment ,  New Boston, NH.) 
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Figure B-4.6(a) Cistern site. 

DetailA Detail B Detail C Detail D 

go,000-gallon capacity 

See specifications and other 
drawings for details 

Not to scale - components shown 
for illustration only 

Detail E 
Min. 12 in. of 3/4- to 1 1/2- in. washed stone 
(compacted) as base under cistern 

Figure B-4.6(b) Cistern. 

This level 
36 in, above 
final grade 

? 

\ 

Bug screen within pipe 

8-in. Schedule 40 PVC 

24 x 24 x 1/4-in. steel plate 
_ anchored 4 corners 

PVC extends through concrete 
mortared in 

Not to scale 

Figure B-4.6(c) Detail A -- vent pipe. 

This level Ik,,_ ~ ] ~  Dbl 2 1/2-in. Narl Std Thread 
36 in. above clappered siamese (plastic cap) 
final grade 

4-in. Schedule 40 steel pipe 
24 x 24 x 1/4-m. 
steel plate anchored 
at corners Pipe welded to plate 

Pipe extends through concrete 
mortared in 

Figure B-4.6(d) Detail B -- fill pipe, 
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APPENDIX B 1231-21 

32-in. manhole 
with locking device 

Grade level . . . .  , , Padlockto be acceptable 
e department 

\ 
Not to scale 

Figure B-4.6(e) Detail C -- manhole. 

This level 
20-24 in. 
above road 
level at vehicle 
wheels when 
cistern in use 

Cap Fitting List from Cap 

4 1/2-in. Nat'l Hose Thread 
Adapter with cap 
15-in. min. 5-in. Schedule 40 nipple 
8 x 5-in. eccentric reducer 
8-in. welded 45 ~ elbow 

Piping 8-in. nipple as needed 
support 8-in. welded 45 ~ elbow 

~ _ _  All pipe Schedule 40 steel 

8- n. r ser clamp we ded to pipe 

Roof Not to scale 

Figure B-4.6(f) Detail D -- upper suction pipe. 

-in. Schedule 40 steel pipe 
Anchors to be set at 4 ~-. 
corners and to be min. 4 x 4-ft 1/4-in• 
1-in. threaded stock 

• steel anti-vortex plate 2 supports to be 1-in. [ "IX • 
stock and 6.10 in. from pipe I I 6 ,n.,off bottom 

I I weloed t0 pipe 

~ [ ~  ~ l  Pipe sleeve 

Floor ~ -  ~ m A n c h o r  ! L~ 

Support 
Not to scale 

Figure B-4.6(g) Detail E -- lower suction pipe. 

B-4.7 G u i d e  to  C i r c u l a r  C i s t e r n  C a p a c i t y .  A ready guide 
to the capacity of cisterns with vertical sides is provided in 
Table B-4.7. 

A fi)rmula fin" calculating the storage capacity of a rectan- 
gttlar cistern is the same as the tbrmula 1or "pool capaciLv." 
(See B-4.8.2.) 

Table B-4.7 Cistern Storage Capacity 

Ins ide  Diameter  in Feet Storage Capacity per  Foot o f  Depth 

6(1.8 m) 212 gal( 802 L) 
7 (2.l m) 288 gal (1090 I,) 
8 (2.4 m) 37ti gaI (1423 I,) 
9 (2.7 m~ 476 gal (1801 1.) 

10 (3.0 m) 588 gal (2226 l,) 

[ ;o l  S I  u n i t s :  I ti  ~ = 7. t S  g a l o t ' w a l t q ;  l t i '  = 0 . 0 2 8 3 2  m ~. 

, •  Lid handles 

/' 7 in. ~ O ~  2V2-in. Inspection 

\~Wr gil In Ifidr°f ~ -~n n P~eicast ' / 

Welded ell 

p - - - ,~ Local fire dept. hard 
Collar welded to ( ( 0 ~  suction threaded fitting 
pipe 3 in. overlap , ~ and cap 

Ground level n - - -  Iq Ground level 
. . . . .  L . . . . . . . . . .  J . . . . . . . .  

Well 25-30 ft deep 
generally dug with 
orange peel-type 6-in. lightweight well 
clam shovel casing, extended to 

within 18 in. of bottom 
of well 

Local conditions 
must b e  

considered in 
all clases. 

Inlet to be 
screened, 
if required 

° o O o  
O o  o 0 °  o o o o ~ 
o o o o ~ O o  o 

° o o o '1 / - - lO o 
o o 

0 o 0 o " - ~  o ° 0 
o - -~ (  o o o 

o o o o 
o 0 o o o o o o o 

• - - - - - -  6 in. min.-----------~ 

Bottom 10 ft of well to 
~ b e  perforated casing. 

No perforations for 
cisterns• 

_ Standard irrigation 
well casing 

Figure B-4.6(h) Typical well (cistern) with dry hydrant installed. Same 
design suitable for cistern if bottom of casing is not perforated. For usable 
water depth, see B-4.7 warning. 

WARNING: Refierence is ntade to water depths in 
cisterns, swinmting pools, streams, lakes, and other sources 
in a number  of places in this appendix. It should always be 
remembered that the depth with which the fire fighter is 
concerned is the us:~ble depth. In a cistern, a bottom bed of 
gravel protecting a dry hydrant inlet, for instance, reduces 
the usable depth of the area above the gravel. 

B-4.8 Swimming Pools. Swimming pools are an increas- 
ingly common source of water fin tire protection. Even in 
some areas with normally adequate hydrant water sup- 
plies, they have been a tactor in providing protection, such 
as in cases in which water demands have exceeded avail- 
ability because of wildiire disasters, etc. They provide an 
advanlage in that they are sources of clean water, but have 
major drawbacks due to the weight of fire depar tment  
vehicles and poor accessibility 1or large apparatus. There 
are some areas of lhe cotmtrv in which swimming pool dis- 
tribution is beuer  than hwtrant distribution. If the WSO 
intends to use a swimming pool as a supply of water, it is a 
good practice to develop these water sources through 
working with property owners and preplanning. 

B-4.8.1 Pool Accessibility. 1t tire department  accessibil- 
ity is considered with tile design of the pool, a usable water 
supply should be available to tile fire departnmnt tor sup- 
plying direct hose lines or a source of water for mobile 
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