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Recommended Practice for 

Water Supply Systems for Rural Fire Protection 
NFPA No. 2 5 - -  1969 

I. Introduct ion  

Fire losses in the rural areas of the United States (open country 
and communities of less than 2,500 population) continue to increase 
each year or remain at a high level. Rural losses represent a sub- 
stantial portion of the total national losses. A significant change in 
the type of fire losses over past decades has been the great increase 
in nonfarm occupancies. Included in these are industrial, trade, 
recreational, organizational and other public occupancy losses as 
well as residential. The improvement of roads, use of tae auto- 
mobile, and lack of parking facilities in urban areas has been a 
large factor in the "flight to the fringe" by family, business, and 
public organizations. 

There are several reasons why rural fire losses continue at a high 
level even though many agencies and individuals are making great 
strides toward improvement. In comparing the fire protection of 
rural properties with urban properties, the following stand out: 

(1) Lack of building, electrical, and fire prevention codes, or 
the existence of substandard structures and other hazardous ma- 
terials or conditions. 

(2) The reduced population density often delays the discovery 
of a fire. 

(3) The extended communication fac i l i t i es -  and a telephone 
connection may not be available - -  slows up the call for fire protec- 
tion assistance. 

(4) The response of the fire department vehicles is slowed by the 
fact that most rural areas are protected by a volunteer force of fire- 
men who must be called to the fire department - -  as opposed to a 
paid city department force that is immediately available. 

(5) Considerable distance, poor roads, hilly topography, and 
presence of snow and mud slow up, and may prevent, the arrival 
of the fire apparatus. 

(6) When the equipment and men arrive, they are usually con- 
fronted with a well-developed fire and a minimum of water with 
which to combat the blaze. In recent years the fire departments 
have, however, provided tank trucks that assure at least a basic 
minimum supply of water. 

NOTE: This publication supersedes "Water Systems for Fire Protection on 
Farms" published by NFPA in 1938. 
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This publication points out satisfactory methods and facilities 
to assure rural property owners, fire departments, and insurance 
companies of adequate supplies of water for rural fire protection. 

II. Need for Water Supplies in Rural Areas 

(1) Rural Buildings and Fire Load 
Any appraisal of the need for water for fire protection requires a 

knowledge of "fire load." 
Fire load refers to the amount of combustible material present in 

a given situation, expressed in pounds per square foot. Rural fire 
loads are exceedingly variable and thus the size of hose stream re- 
quired is equally variable. For instance, from 2½ to 10 gallons per 
minute may be an adequate first-aid stream for dwellings, whereas 
a sizable wooden barn filled with hay that had a pre-burn of 25 
minutes may require 1,000 gallons per minute. 

A statement, "Provide the largest available volume of water dis- 
charge that can be afforded, at pressures necessary for the type of 
hose stream to be used," would appear to be most appropriate at 
this point. 

(a) Farm Buildings 
Dwellings offer the potential of several types of fires, with water 

being the most generally used extinguishing agent. While the 
possibility exists of electrical fires starting in any room, they usually 
spread quickly to Class A materials requiring water for extinguish- 
ment. Only in the kitchen, cellar and garage, do flammable liquids 
and gases usually exist for Class B fires. Thus, while a B-C ex- 
tinguisher is a dwelling requirement, water supplies for extinguish- 
ment must be the basic fire fighting materials for dwellings. 

Barns and other service buildings provide the greatest potential 
fire danger as well as the greatest demand for water. Moreover, 
the frequent absence of personnel often prevents the early discovery 
of fire. In northern climates, farm buildings are often closely clus- 
tered or joined to minimize hmnan exposure to winter weather 
while individuals are engaging in the farm work. Such clustering 
or joining increases the fire exposure hazards as well as making the 
.job of fire extinguishment more difficult. 

On "residential farms" the existence of obsolete and run-down 
barns or service buildings, along with more frequent absence of 
workers, tends to create an even greater fire p o t e n t i a l -  and thus 
greater need for water supplies. 

(b) Rural Residences 
Construction of rural and suburban residences has increased at 

a pace greater than that in cities. The majority of these residences 
are beyond the reach of public water systems and hydrant districts. 
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Because many of the residents in these rural and suburban homes 
did not grow up in these surroundings, they and their children are 
often not familiar with rural fire hazards. These hazard~ include 
dry grass during portions of the year, careless burning of rubbish, 
storage of flammable fuels for use with barbecues, power lawn and 
garden equipment,  and assorted chemicals for many  uses. For 
those houses beyond the reach of hydrants, a supply of water for 
fire protection - -  both first-aid and community  e q u i p m e n t -  must 
be made available. 

(c) Public, Commercial,  and Industrial Establishments 
More and more large enterprises of all types are being es':ablished 

in rural surroundings. Some, such as industries, operate year-round, 
whereas many  camps and commercial establishments are seasonal. 
Each establishment has particular elements of fire risk that must be 
individually analyzed. Great  variation does exist in the 1.ype and 
severity of fire hazard in these structures. Multistory buildings, 
large numbers of children in tents and on hikes in the wocds, busi- 
ness establishments working with hazardous materials and storing 
large concentrations of f lammable materials are common. 

(2) Fields, Woods and Pasture 
During dry periods the grasses and woody fuels provide rural 

fire fighters (in many sections of the country) with their mo,;t serious 
fire problem. The  availability of water for first aid fire use by the 
rural resident will assist the resident to extinguish a blaze before it 
gets to a serious size. Large supplies of water established at strategic 
locations can greatly assist firemen who must extinguish a fi:-e which 
has grown to more serious proportions. 

IH. Water Supplies in Rural Areas 

The "domestic" or individual water supply system now provided 
in virtually all rural homes and business establishments, if properly 
equipped and maintained, can generally be an effective first-aid 
fire extinguisher. For large establishments, a large elevated water 
storage tank or reservoir connected to hydrants and /or  standpipes, 
could provide both substantial fire streams as well as first aid streams. 

(1) Water Supply Systems* 
To provide for fire protection in depth, three types of water sup- 

plies are needed: (1) first aid via the domestic water system, (2) a 

*For information concerning the design of individual water supply systems 
refer to the following: 

Manual of Individual Water Supply Systems - -  U.S. Public Health Service 
Water System and Treatment H a n d b o o k -  Water Systems Council, Chicago, 
Ill. Planning Water Sys tems--Amer ican  Assn. of Agr. Eng. & Vo. Ag., 
Athens, Ga. 
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Stream from first-aid fire 
hose reaching fifth floor 
of f i r e m e n ' s  t r a i n i n g  
tower was provided by 
demonstration intermedi- 
ate water system de- 
signed by the U.S, Agr i -  
cultural Research Service, 
Beltsville, Maryland. This 
illustrates fire protection 
benefits of properly de- 
signed farm water supply 
system, (U S. Agricultural 
Research Service. ) 

bulk water supply at the property, which may be a stream, pond, 
elevated tank, or cistern (the latter possibly filled by the domestic 
water system), and (3) an area system of static water  supplies with 
drafting points. 

(a) Location of Pump and Well* 
The two most important  elements are the resistance to fire or 

mechanical damage of the pump installation, and the protection of 
the electric supply from being de-energized. 

For domestic water systems to have max imum reliability in case 
of fire, the pump or pumps should be placed in a fire resistive loca- 
tion. The  electric power supply should have max imum protection 
from being de-energized by fire or other cause. From these two 
standpoints the ideal location is a separate pump house placed at 
least 60 feet from other buildings with a separate electric service, 
not exposed to other buildings. 

* T h e  A m e r i c a n  W a t e r  Works  Association S t a n d a r d  for Deep  Wells 
( A W W A  A100-58)  is r e c o m m e n d e d  for the  reader ' s  in format ion  on  this sub-  
j ect. 
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If  the p u m p  must  be located wi thin  the dwel l ing some p:=otection 
of the p u m p  can be secured by placing it in a concrete  alcove con- 
nected to, but  to one side of, the main  cellar.  In the days before 
plastic pipe this was often done to permi t  the " p u l l i n g "  of" the well 
pipe up  th rough  a hole in the ceil ing of this alcove - -  and  the ceil- 
ing might  also serve as a back step or terrace.  

If  the p u m p  is in the main  par t  of the cellar ,  some protec t ion  
from mechan ica l  in jury  can be provided  for it  by par t i a l ly  enclosing 
it with a heavy wood or steel frame. This  will prevent  fall ing ob-  
jects  from j a m m i n g  belts or o ther  moving parts.  Such a locat ion 
may  permi t  the p u m p  to opera te  many  minutes  even while the 
house above  it might  be ablaze.  

T h e  electric service to such a p u m p  locat ion should hax, e maxi-  
m u m  protect ion from the en t rance  th roughou t  all the dis~:ance to 
the p u m p  switch and  motor.  By placing this wir ing a long the wall  
r a the r  than  over or  th rough  floor ,joists, some add i t iona l  t ime ad-  
van tage  would be expected should a fire engulf  the cellar.  

(b) Piping System Layou t  
For  first a id  fire protect ion,  every por t ion of the dwel l ing and  

out ly ing  bui ldings should be within the reach  of a hose stream. This  
may  requi re  some add i t iona l  pipelines beyond those needed for 
o ther  purposes. 

To  plan such a system assume the use of a 50-foot length  of hose. 
In o rder  to place water  upon  all port ions of the roof of a ba i ld ing ,  
the wate r  system should have a hose connect ion  (sill cock as they 
are  cal led in New England)  every 50 feet a round  the per imete r  of 
each building.  For  cold c l imates  these connect ions  should be of 
the  frostproof  var iety.  Pipe size for thcse runs should be adequa t e  
to permi t  a m i n i n m m  of 2 ~  gallons per  minute  flow from the hose 
nozzle. 

Wi th in  the bui ldings there  should also be faucets with outlets  
th readed  for a hose coupl ing.  All too frequent ly  the only place 
within a modern  home to a t t ach  a hose is the out le t  to the hot  wate r  
tank.  M a n y  home l aundry  facilities e i ther  do not  have such a con- 
nect ion or they  are  not  quickly  reached in t ime of emergency.  
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FRESH WATER 
STORAGE 
2000 GAL. TANK 

F - -  
CHEMICAL LINE _~WATER QUALITY 

/TO PU-MP~ I-NT-AK--E" I|MPROVEMENT 

: .O     'QU'PMENT 

RESERVE 
EMERGENCY 
STORAGE 
5000 GAL. TANK 

DRY HYDRANT ~ 
FOR FIRE DEPT. 

GRAVITY LINE F..~R 

HYDRO 
PNEUMATIC 
TANK 

~ TO DISTRIBUTION 
LINES 

BALL VALVE 

CHECK VALVE 

PRESSURE RELIEF VALVE 

OPTIONAL 

Fig. 1. Block diagram of water system with intermediate storage (see 
Fig. 3 for elevation sketch). 

/ B HYDRO-PNEUMATIC 
/ / (-SANITARY WELL SEALS ~ TANK 

!._.,3,__~[_ I -  IMPROVEMENT EQUIPMENT ~ ~ . . , . ~ . . ~ - - J  

oo.o ~LOCK VENTILATOR ) [ '_ . . . . .  
- ~ B  F L O O R  P L A N  

Fig. 2. Water system center. 
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1 FRESH WATER 

[ 1 l i n d  e v e r -  
f l o w  I 0  w l l h l h -  

2 0 0 0  G A L L O N S  

.i 

I a - s ° l l  ,o1~1 - ~ 4  
I I I i  c - c ~ , ¢ k  , ° 1 , *  

!1 rl " -  P . . . . . . . .  . . . ,  
I I . . . . . .  

• I' r'~'.' I RESERVE ,' 4~ : L:\  
9'~-,~:'- [- : ~ j .  : EMERGENCY ' [ 

2 I - "  STORAGE ,." 
~ ~ 5000 GALLONS 

i[  

WATER S Y S T E M  CENTER 
DISTRIBUTION P U M P  INSTALLATION 'i:'" "~*" " 

Fig. 3. 

NOTE: Consult local fire department for dry fire hydrant thread. 
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F r o m  a first-aid fire protect ion s tandpoin t ,  there  should be a 
th readed  faucet  connect ion  for a hose on each floor. This  could be 
placed back of a small  panel  door  on a wall  section wherever  a cold 
water  pipel ine  is avai lable .  Of  course, it will be of use only if the 
occupants  are  aware  of its existence, there  is a hose wi th  nozzle 
nearby,  and  the occupan t  possesses the presence of m ind  needed to 
use it effectively in an emergency.  

To  provide  water  to all out ly ing bui ldings pa r t i cu la r  a t ten t ion  
must  be given to frost resistant  unde rg round  p lacement  of p ip ing  
as well as frostproof hydrants .  If  o ther  uses of this water  supply  are  
considered in the instal lat ion,  such as water ing  lawns, ga rden  i r r iga-  
tion, washing of agr icu l tu ra l  or h ighway  vehicles, or washing of 
cat t le  feeding floors, not  only  will the hose be more  l ikely to be 
avai lable ,  bu t  the occupants  will acqui re  the hab i t  of using the water  
and  be r eady  for an emergency.  

Cons idera t ion  must  be given to the mechanica l  protec t ion  of 
these hose connections.  In  some instances they can be recessed; 
however,  one suggested pract ice is to place a block of wood beside 
the faucet  to shield it from damage .  

Hose storage must  be provided  at  each faucet  connect ion,  or, one 
50-foot length  of hose should be made  avai lab le  for each bu i ld ing  
and  located in a most accessible place. T h e  hose should be pro-  
tec ted  from the weather .  The  hose should also have a m i n i m u m  
inside d iamete r  of ½ inch and  be pl iable  at  all usual  outside tem-  
peratures.  

At  least one c o m p a n y  manufac tures  a hose reel which  is designed 
for domest ic  use wi th  models  ava i lab le  for both  inside and  outs ide 
p lacement .  

For  an  adequa t e  s t ream of water  with at  least 2½ gpm del ivery  
from the hose nozzle, the pressure sett ing at  the p u m p  m a y  requi re  
a change  from the factory setting. 

(c) I n t e rmed ia t e  W a t e r  Storage* 

Domestic ,  farm, or  indust r ia l  use of wate r  is not  uni form through-  
out  the 24-hour  day.  Also, the yield and  storage capac i ty  of m a n y  
wells are  not  sufficient to meet  peak demands  of rura l  use. To meet  
this condi t ion,  a system of in te rmedia te  storage of wate r  has been 
developed.  

I n t e rmed ia t e  storage is a tmospher ic  storage, wi th  the free wate r  
surface at  a tmospher ic  pressure, located between the source of supply  
and  the d is t r ibut ion  pump,  and  careful ly  p lanned  and  const ructed  
to preserve water  qual i ty .  I n t e rmed ia t e  s torage is in effect the 
source of supply  for the d is t r ibut ion  system. 

*Elmer Jones, Intermediate Water  Supply Systems. U.S.D.A. 5,1imeo. 
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(2) 

(3) 
(4) 
(5) 

(d) Design Recommendations  
Systems) 

Considerable savings may be realized from the use of intermediate 
storage when one or more of the following conditions exist: 

(1) The source of supply is not able to meet the desirable peak 
demand of the water system, but is able to meet the peak day 
requirements in 24 hours or less, 
low yielding aquifers are encountered requiring a very high 
lift to meet the desirable peak demand, 
the ground water level is substantially below the surface, 
effective water quality improvement is desired or required, 
arid areas. 

(Intermediate Water Supply 
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Fig. 4. In termedia te  storage instal lat ion on a large Mary land  dairy .  (U. S. 
Agricultural Research Service.) 
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A 21/2-inch gravity hydrant pro- 
tecting a dairy supplied by 
23,000-gallon storage tank. 
(U. S. Agricultural Research Service.) 

The following design criteria are recommended for farmstead 
water systems: 

Two storage tanks should be provided for reliability, one may  be 
designated fresh water storage, the other reserve emergency storage. 
This will permit one tank to be removed from servme for main- 
tenance and cleaning without disrupting normal farmstead op- 
erations. 

The  capacity of the fresh water storage tank should permit  the 
distribution pump to operate at maximum capacity for 80 minutes. 
Tha t  is, the storage volume V, should be greater than the quantity 
(distribution pump capacity Q.d minus source pump capacity Q~) 
times 80. This will permit replacing the distribution pump with a 
larger pump in the future without having to replace the storage 
tank which should have a service life of 3 or 4 times that  of a pump. 
Two thousand gallons is recommended as the min imum size tank. 

The  reserve emergency storage tank should be equipped with a 
fire hydrant  for use by the local fire department.  This tank should 
hold sufficient water for two days' normal needs or 5,000 gallons of 
water for fire protection, whichever is larger. Many  farms should 
have more than this recommended minimum amount  of water for 
fire protection. 

Water  quality improvement  equipment should be located between 
the source pump and the storage tanks. A flow regulator may be 
used to match  the source pump discharge to the service flow rate of 
the water quality improvement  equipment. 

Electrical grounding, as mentioned before, is usually tied into 
the water supply system. Where lightning grounds are tied to elec- 
trical and telephone grounds, a similar sized cable should be at- 
tached to the metal well casing. Wherever plastic pipe is used as a 
splice in either a metallic waste or water supply line, metallic bond- 
ing of both metal  pipe ends is needed to prevent differences in 
electrical potential. Such differences can cause shock hazards as 
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Fire depar tment  tanker  discharging into a 1 ,000-ga l lon  por table pumper  
suct ion tank at a fa rm fire near Wausau, Wisconsin. A t w a - s t o r y  s torage 
bui ld ing fo r  milk cartons at a da i ry  was saved. (NFPA photo.) 

Rural pumper at draf t  supp ly ing 500 gpm spray nozzle through 31/2-inch 
f ire hose. A single l ine of  this hose w i l l  move 500 gi~m over  1,000 feet  f rom 
a suct ion source at conven t iona l  pump pressures. (NFPA photo.) 
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well as ignition of combustible materials should an electrical dis- 
charge take place. Check NFPA Lightning Protection Code, No. 78. 

(2) Water Suppl ies  for Communi ty  P u m p e r s  
Many  rural properties have flowing streams, or could construct 

farm ponds or cisterns as ready water sources in case of fire. 
Fire departments need supplies of this kind to supplement the 

water which their trucks carry in booster tanks or separate tanker 
units. On many rural properties water can be piped by gravity 
flow to either a pressure or a dry-type hydrant  located in the center 
of the farmstead or building group. Such a resource provides a 
first line of fire defense rather than a supplement. Check with the 
local insurance rating organization for standards. 

(a) Limitations of Farm Ponds 
Many  farm ponds have the following fire-protection limitations: 
(1) The  pond is too far from buildings, 
(2) lack of all-weather access roads to the access point, 
(3) in Northern latitudes the pond freezes over, prohibiting ready 

access to water and restricting the volume of water available, 
(4) evaporation and periods of drought often severely reduce (or 

eliminate) the water supply, 

24-foot diameter, 8,500 gallon bottomless water  tank using bentonite layer  
to prevent loss of water .  Used for water ing  stock and fire protection in 
Grand River Nat iona l  Grasslands,  South Dakota. (U. S. Forest Service photo.) 
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Stock pond on M o n t a n a  catt le range provides water  which m a y  also be 
used for fire protect ion.  (U. $. Foresf Service photo.) 

(5) silt and debris, accumulating during high runoff, may dis- 
place large volumes of water and create pumping problems, 

(6) many  ponds are drained at times for fish production and 
control. 

(b) Water  Source 
Three types of water sources are possible : flowing streams, ponds, 

and cisterns. 
A stream should be considered when it flows at a rate of 250 gal- 

lons or over per minute at all times and has a sufficient draft depth 
for volume desired and strainer used. I f  its capacity is less, a by- 
pass pond fed from the stream is preferable. 

A pond may be stream fed, spring fed, filled from ground water 
by digging it below the water table, or by surface runoff from a suit- 
able area. Extension Service or Soil Conservation Service plans, 
information, and assistance are available. Attention must be given 
to locating the pond in such a way that  a hydrant  line may  be led 
from it to the buildings at minimum expense. I f  possible, it should 
be above the buildings to provide positive pressure on the hydrant.  

(c) Cisterns and Swimming Pools 
Before the advent of municipal water supplies with hydrants, com- 

munities and families often built cisterns to collect water for both 
domestic use and for fire protection. In rural areas where there are 



~ 5 - - 1 ( i  ~,VATEI'~ S Y S T E M S  F O R  I'~UH, AL F l l t E  PI '~OTECTION 

no streams or opportuni t ies  for ponds, a measure of fire protection 
is provided by cisterns, swimming pools, or both. They  should have 
a m i n i m u m  volume of 3,000 gallons and should be accessible to the 
fire truck, though a safe distance away from buildings. Cisterns, 
ra in barrels or other storage to catch roof runoff  have great potential  
for emergency water use where larger storages are not practical.  

Often, swimming pools are enclosed or so located that  they have 
m i n i m u m  value in case of fire. Before locating and  construct ing a 
pool, ask your  fire chief to suggest ways to make this source of water 
of l n a x i m u m  value to yourself and  your neighbors. In  m a n y  cases 
the dra in  pipe for the pond can have a " T "  and  riser added to pro- 
vide an  excellent a t t achment  point  for a portable p u m p  or vehicular  
pumper .  The  present practice of leaving swimming pools full dur-  
ing the winter  to balance earth (frost) pressures provides a con- 
siderable year - round volume of water below the ice cover. 

(d) H y d r a n t  and  Water-Pipe Supply Line 
Although most rural  fire depar tments  are equipped to draft water 

directly from farm ponds or streams, a hydran t  beside an al l-weather 
road is preferable. 

Depending  upon  the desired llow, the distance to the water, and  
the difference in elevation between the hydran t  and  water source, 
4-inch, 6-inch, or even larger pipe is necessary. Table  1 will help 
you determine the pipe size. The  pipe should be cast iron, steel, 
asbestos cement,  or b i tuminized  fiber. If there will be pressure on 
the line, use cast iron, steel, or a pressure-resistant type of asbestos 
cement.  Lay the pipe between hydran t  and  pond or stream as 
shown in the drawings on pages 17 and  18. The  pipe must  be laid 
at a frost-free depth - down to six feet or more in Nor thern  states. 

The  following table may be used to determine pipe size of a given 
hydrant  line basing the flow upon l{J psi or 20 feet of head. 

T a b l e  1. Gal lons  Per  M i n u t e  F l o w  at 20  Fee t  of  H e a d *  

Steel P ipe  Ca,d Iron A,~besto.~ Cement  t3itum. Fiber  
Length (c - 120) (c = I10)  (c = 130) (c = 120) 

d in. gi in. .1 in. 6 in. 1 in. 6 in. ,l in. 6 in. 
&a.  dia. dia. dia. dia. dia. dia. dia.  

25' 1100 3 4 0 0  1 0 4 0  3 0 6 0  1 2 4 0  3 6 5 0  1 1 0 0  3400 
50' 790 2300 720 2100 850 2500 790 2300 

100' 540 1600 50() 1475 590 1700 540 1600 
500' 225 660 200 615 250 720 225 660 

1000' 150 460 145 425 170 495 150 460 

*Based upon the Hazen-Williams formula with estimated values of C. 
Courtesy of Dr. Gilbert Levine. 
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Exploded view of dry hydrant construction. 

A strainer is needed for the suction end of the pipe line to keep 
foreign materials out of the pipe. A strainer may be purchased or 
constructed at home by boring ¼-inch holes through the pipe. 
Space the holes on ½-inch centers, with at least 12 rows of holes in 
either 4-inch or 6-inch pipe. Plug the end of the pipe, and place it 
with the strainer at the deepest portion of the pond, raised up off 
the bot tom about  2 feet so it will always be above any silt that  may 
accumulate. Cover the strainer with crushed rock to exclude marine 
growth and to prevent mechanical damage. For a dry hydrant,  lay 
the pipe at a minimum slope (2 or 3 inches per 100 feet) up to the 
hydrant  riser. For a pressure hydrant,  the pipe should slope downhill 
to the hydrant  riser and be fitted with a gate valve. Where the 
supply line passes through the dike of the pond, attach anti-seep 
collars to the pipe to prevent water from seeping and channeling 
beside the pipe. 

The  riser on a dry hydrant  should be exposed above ground 24 
inches or less. Cover the riser with an insulated box to protect it 
from frost during freezing weather. 

For stream bed installations, the strainer must be buried deep 
enough to prevent the scouring action of the stream, during periods 
of high runoff, from exposing the strainer and tearing it loose from 
the supply pipe. An estimate of proper depth should be obtained 
from a hydraulic, Extension Service, or S.C.S. engineer, who is 
familiar with such problems. 
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(e) Maintenance 
These facilities require periodic checking, testing, and mainte- 

nance. When the facility protects more than one property, main- 
tenance should be a line item in the fire department 's  annual budget. 
The maintenance work is properly performed by a Public Works 
unit; however, checking and testing should be a part of fire depart- 
ment training and drills. Inspection of private properties will reveal 
any deterioration in the water supply situation in these ponds, 
streams, or cisterns. 

Particular attention must be given to streams and by-pass ponds. 
They need frequent removal of debris, dredging or excavation of 
silt, and protection from erosion. The hydrant  must be tested at 
least annually with power equipment. This will keep the line and 
strainer clear of silt and the water supply available for any fire 
emergency. 

Keep pond as free of aquatic growth as possible. USDA Farmers' 
Bulletin "Waterweed Control on Farms and Ranches," is a source 
of good information. At times, it may be necessary to drain pond 
to control this growth. 

Inspect watershed frequently for signs of accelerated erosion. 
Treat  critical areas when found. 

\ 

Deta i l s  of screen l a y o u t  - -  p o n d  a n d  s t r e a m  s i tes .  
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In spec t  access r o a d  and  inake  repa i r s  as needed .  Pay  p a r t i c u l a r  
a t t e n t i o n  to cu lver t s ,  br idges ,  a n d  to d r a i n a g e  to m a k e  sure  m u d -  
holes  a n d  q u a g m i r e s  do  no t  deve lop .  

Post  w a r n i n g  signs at  p o n d  to m e e t  local  r e q u i r e m e n t s .  P r o v i d e  
safety dev ices  such as life preservers ,  long  poles, ropes,  etc.  

Width : 

Alignment: 
Gradient : 
Side Slopes : 
Drainage : 

Paving : 
Erosion Control : 

Recommendations for Roads to Farm Ponds 

Roadbed minimum 12 feet 
Tread minimum - -  8 feet 
Shoulder minimum -- 2 feet 
Minimum radius ccnterline curvature 50 feet. 
Maximum sustained grade 8 percent. 
All cut and till slopes to be stable for the soil involved. 
Bridges, culverts or grade dips at all drainageway crossings. 
Roadside ditches deep enough to provide drainage. Special 
drainage facilities (tile, etc.) at all seep areas and high water 
table areas. 
Surface treatment as required for year-annual travel. 
Erosion control measures as needed to protect road ditches, 
cross drains and cut and fill slopes. 

(3) E m e r g e n c y  Wells  (for F ight ing  Forest Fires) 

(a) D r i v e n  Wel l s  

A l o n g  the  Eas t  Coas t ,  in t he  Lake  States ,  a n d  in m u c h  of  the  
Sou th ,  it is possible to t ap  h igh  w a t e r  tables  for use in fire suppres-  
sion. A n  a b u n d a n t  w a t e r  supp ly  m a y  lie b e n e a t h  the  g r o u n d  surface  
in the  v i c in i ty  of  ru ra l  fires. T h e  geo logy  of  a reas  a n d  c o n d i t i o n  of  
local  wells shou ld  be s tud ied  to d e t e r m i n e  w h e r e  this w a t e r  supp ly  
m i g h t  be ava i l ab le .  

A re la t ive ly  s imple  h y d r a u l i c  r ig  can  be set up  in a m a t t e r  of  
minutes .  T h e  cu t t i ng  bit  is raised a n d  lowered  wi th  a w a s h i n g  nozz le  
p laced  ins ide  the  wel l  casing.  T h e  screen  a n d  suc t ion  p ipe  is t hen  
l owered  to the  b o t t o m  of the  well  a n d  the  cas ing  is w i t h d r a w n .  
D e p t h  in some  areas  m a y  be 10 to 30 feet. A supp ly  of  w a t e r  is t h e n  
a v a i l a b l e  for d ra f t  purposes .  

I n  a reas  whe re  w a t e r  tables  a re  close to the  surface,  such  as n e a r  
s w a m p s  a n d  s imi la r  low lands,  h o m e m a d e  wel l  dr i l lers  m a y  be de-  
vised. M a t e r i a l s  r e q u i r e d  inc lude  a well  point ,  two or  th ree  five- 
foot l engths  of  2 - inch  g a l v a n i z e d  pipe,  misce l l aneous  fit t ings, a two-  
a r m  6 0 - p o u n d  wel l  d r ive r ,  p i t che r  p u m p ,  suc t ion  hose and  two or  
th ree  p ipe  wrenches .  D r i v i n g  the  wel l  is s imple ,  and  p u m p i n g  
w a t e r  becomes  on ly  a m a t t e r  of  a t t a c h i n g  p u m p  to i m p r o v i s e d  wel l  
casing.  
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Recommended min imum depths of  reservoi rs.  An  ave rage  depth,  D, shou ld  be p rov ided  o v e r a  pond area suf f ic ient  to hold at the des ig -  
nated depth a vo lume of  wa te r  that  is abou t  tw ice  the a m o u n t  ac tua l l y  requ i red fo r  the l ivestock.  
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Points to r e m e m b e r  in dr iv ing  wells in ru ra l  areas  are  listed here 
for cons idera t ion :  

(1) A fair knowledge  of the local water  table  level and  wells al-  
r eady  dr iven  in the immedia t e  area.  

(2) I t  will help  to s tudy geological  survey maps,  water  levels in 
ad jacen t  ponds,  streams, and  swampy  areas. 

(3) Confer  wi th  persons using dr iven  wells in the ad jacen t  a rea  
at  s imilar  levels. 

(4) Test  wells by s t and-by  crews in areas  likely to be used for 
u n d e r g r o u n d  water  supply  in case of fire. 

(5) Consul t  engineers who have made  surveys of g round  wate r  
supplies for municipal i t ies .  

(6) T e n  gallons per minu te  should be expected from a 2-inch by 
4-foot, 60-mesh well point  under  poor to average  condi t ions and 
much  more  under  favorable  condit ions.  

(7) A series of two or more points may  be dr iven at intervals  of 
10 or more  feet. 

(8) Pumping  equ ip inen t  should be ma tched  with the well. 
(9) Avoid  if possible heavy v a c u u m  on shallow wells. The re  is 

dange r  of rup tu re  of the bu t ton  screen which  would al low sand or 
gravel  to enter  the well and  possibly ruin  a pump.  

(10) After  well is dr iven,  use pi tcher  p u m p  to p u m p  off discolored 
wate r  into a conta iner .  If  sand or gravel  shows in bo t tom of con- 
ta iner ,  use cau t ion  in opera t ing  pump.  Discolored water  may  per-  
sist, indicat ing,  for example ,  swamp water .  This  will not  be harmful  
so long as there is no evidence of sand or gravel.  

(11) Take  a sample  of water  from the p u m p  occasional ly  to de- 
te rmine  if bu t ton  has been rup tu red .  

(12) After  p u m p i n g  for an ex tended  per iod an increase in v a c u u m  
may  be noted.  This  may  be due  to the d raw-down.  V a c u u m  should 
r ema in  fairly cons tant  with a s teady rate  of d e m a n d  by the pump.  
A constant  increase in v a c u u m  might  indicate  unfavorab le  soil 
condi t ions  or rup tu re  of a but ton  screen. These  points must  be 
given considera t ion  dur ing  all trials and  careful  observat ions should 
be made  to avoid  d a m a g e  to equ ipmen t  so that  best results may  
be a t ta ined.  

(b) Sl ip-on T a n k e r  
A r ecommended  slip-on tanker  for modera te  to heavv use from 

the ru ra l -wi ld l and  s t andpo in t  should have the following specifica- 
tions : 

36 inches wide and 72 inches long 
250- to 300-gallon capac i ty  
P u m p e r  designed to be engine-dr ive  with a m i n i n m m  capac i ty  



25--22 WATER SYSTEMS FOR RURAL FIRE PROTECTION 

Slip-on tank on a pumper of the United States Forest Service. (U.S. 
Forest Service photo.) 

of 35 gpm at 250 psi, or higher; dry weight of pumper to be 
under 325 pounds; starter recommended. 

Smaller- or medium-sized slip-on tankers may be more practical 
in rough, steep terrain, and on low-standard roads. These may 
range from 50 to 200 gallons capacity tank, equipped with two- or 
four-cycle engines and positive displacement pump. Pump capacity 
to be 10-15 gpm at 150 psi. 

There are many pumpers in the portable class that would be 
excellent for fighting rural and wildland fires. They range from low 
output of 10 gpm at 100 psi to 80 gpm at 100 psi. These have air- 
or water-cooled two- or four-cycle engines with 3 to 18 hp at 
3,400 rpm with overall weight from 40 to 300 pounds. These all 
belong in the "Forest, Brush, Grass"-type of fire equipment which 
has been used successfully by forest protection agencies throughout 
the United States. 

(c) Tank Trucks 

A majority of rural fire departments now have motorized fire 
apparatus with substantial tank capacity for water (usually 300 to 
500 gallons) and pumping e q u i p m e n t -  usually a 500 gpm or 
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larger pump. This combination vehicle is the backbone of the de- 
partment's fire fighting ability. In addition, more and more depart- 
ments are also providing a "mother"  tanker (truck or semi-trailer) 
of 1,000 to 3,000 gallon capacity to supply the pumper truck. 
Caution should be exercised in exceeding a 1,500 gallon capacity 
tor tankers. Many roads, particularly in winter and spring, will 
offer difficulties for larger units. Where mutual aid arrangements 
are set up on an area or count}" basis, two or more of these tankers, 
working together, can provide a continuous supply of water from 
a distant source. Fire departments can usually provide a portable 
ground tank for such use. Specifications for tanker equipment are 
available in NFPA No. 19 Specifications for Moter Fire Apparatus. 

(d) Emergency Tankers 

If standard fire tankers are not available for a fire emergency, 
other types of tank trucks normally used to transport milk or flam- 
mable fuels may be pressed into service although these may not 
meet fire service standards. For short haul service, spraying equip- 
ment with wood, metal or plastic tanks may also be used. 

IV. Access Roads, Contracts, Agreements, and Mutual Aid 
Arrangements 

All water sources to be of value in fire protection must have ac- 
cessibility that is unlimited and for all-weather use by fire trucks 
and tankers. Toward this end, hydrants are set at roadside, and all- 
weather roads are frequently built to the edge of ponds or streams. 
Arrangements must be made with highway superintendents or 
public road officials to establish and maintain adequate road 
surfaces to hydrants and pump sites. For northern locations, hy- 
drants must have suitable frost protection and must be kept free 
of snow - -  otherwise the hydrant may literally be lost when needed. 
Usually, marker poles are fastened to hydrants in the Fall to thereby 
show above wintertime snows. 

Mutual Aid arrangements or agreements are now in effect in 
many states between fire departments, between county fire organiza- 
tions, on a state basis, and regional compacts. In sparsley settled 
areas individual farm or ranch owners often set up formal or in- 
formal arrangements with neighbors for assistance should emer- 
gencies arise. All arrangements should be formalized in writing to 
thereby spell out the kind of assistance to be rendered, method of 
alerting, responsibility in case of accident (liability), and other 
pertinent matters. Practice in this will make these arrangements 
more effective. 
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A 5 0 0 - g a l l o n - p e r - m i n u t e  
spray nozzle on an 85 -  
foot aerial  ladder  being 
supplied by a large diesel 
powered  tanker.  This is 
part of the equipment  of 
the Dayvi l le ,  Connecticut,  
volunteer  fire depar tment  
serving a rural area w i th -  
out hydrants.  (NFPA 
photo.) 

Telephone and/or  short-wave radio are the usual means of com- 
munication for rural areas. Often, the radio equipment already in 
use by the county highway superintendent or sheriff may be utilized 
for fire emergencies. 

Water inventory maps can be developed by firemen, S.C.S. per- 
sonnel or Forest Service personnel, with the water sources indicated 
on maps prepared for county highway, S.CLS. or Forest Service use. 

V. Civi l  Defense  Needs  

A supply of stored water could be your most important survival 
item in case of National emergency. Emergencies could be from 
windstorm, flood, drouth, fire, or wartime disaster. With careful 
rationing, 7 gallons of potable stored water per person for drinking 
and food preparation can last two weeks. Another 7 gallons per 
person for hygienic purposes is desirable if space is available. (From 
U.S. Dept. of H.E.W.,  "Safe Drinking Water in Emergencies.") 
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(a) Emergency Water for Drinking 
T o  ensure a safe supply  of water  for emergency  use, store at  least  

two gallons of water  for each m e m b e r  of the family.  I f  there  are  
ch i ld ren  under  three years  of age, provide  an ex t ra  gal lon for each  
chi ld  to be sure of a seven-day supply.  Enough  water  should be 
s tored for an  add i t iona l  seven people  if you are  will ing to shelter  
refugees. (F rom Ohio  Sta te  - -  " T h e  Firs t  14 Days" . )  

(b) Store Water for Livestock 
W a t e r  for livestock can be stored in covered barrels ,  tanks and  

cisterns. T h e  covers nmst  be t ight  enough to keep rad ioac t ive  dust  
from get t ing i n to - the  water ,  and  after an  a t tack  ra in  wate r  and  
water  from open sources con ta in ing  rad ioac t ive  ma te r i a l  must  not  
be al lowed to con tamina te  the stored water .  T h e  qua l i ty  of the 
s tored water  may  be ma in t a ined  by add ing  l aund ry  [)leach from 
t ime to t ime,  as descr ibed under  purif icat ion.  (F rom Federa l  
Extension Service . . . .  You Can  Survive" . )  

(c) Water Supply and Requirements 
Supp ly  from covered,  spring-fed wells or springs free of surface 

con t amina t i on  are  excellent.  Storage tank  supplies should be con- 
sidered. 

Emergency  power  for p u m p i n g  is r e c o m m e n d e d  unless ar tesian 
or gravi ty  flow is avai lable .  

Water Requirements - -  Gallons Per Animal Day 

Ample Supply Limited Supply 
Animal Gal /Day Gal / Dqr 

Cattle l 7 7 
Hogs 2.4 1.2 
Poultry layers and broilers 0.06 0.05 

turkeys 0.30 0.12 
Sheep 1.4 1.0 

[From Proposed ASAE Standard Nuclear Radiation Protection Committee 
(FS-38) ] 

(d) Emergency Power 
Power should be ava i lab le  for water  supply,  vent i la t ion  fans, 

m i n i m u m  l ight ing and  o ther  equ ipmen t  requi red  for survival .  
O t h e r  e q u i p m e n t  m a y  include milking machines ,  ref r igera t ion 
equ ipmen t ,  and  mechan ica l  feeding equ ipment .  
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Minimum lighting is ½- to 1-foot candle for a general level. 
Higher intensities may be required in certain spots. 

Emergency power should be located where it can be serviced 
wltlaout unduly exposing the operator. Heat dissipation for the 
engine and removal of exhaust fumes must be considered. 

Electrical connection should be of a nature that serves emergency 
equipment. Provision for such connection must be made before the 
time of emergency. See USDA Leaflet 480 "Standby Electric 
Power Equipment". 

VI. Summary 

Prevention continues to be the best fire protection measure. Once 
a fire starts, the most frequently used material for control and ex- 
tinguishment is water. This publication has discussed how water 
can be made available for all types of rural fire protection from first- 
aid use to supplies for fighting fires in large rural establishments or 
tracts of forest land. The appendix indicates sample ordinances 
that may be helpful as well as a list of references on this subject. 
By proper planning and follow-up action of individuals and com- 
mittees, the number and severity of rural fires can be reduced. 


