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INTRODUCTION TO 
WATER SUPPLY 

Establishing an adequate water supply is the one of the 
first critical elements of all successful fire attacks. An 

adequate water supply has to be in place quickly and 
last for the duration of the incident. Many failed fire 
attacks can be squarely blamed on a lack of an adequate 
water supply. Establishing a good water supply is often 
accomplished under extreme stress, as the firefighter in 
fig. 15–1 can attest to. From the firefighter to the incident 
commander, one critical item must be addressed early 
on at all fires: water supply. Water is the most common 
extinguishing agent used by fire departments around the 
world because is relatively plentiful, absorbs large quanti-
ties of heat, is easily transported, and follows a fixed set 
of physical rules and characteristics. 

Fig. 15 –1. A firefighter struggles at a hydrant to charge a 

large diameter supply line. (Courtesy of Danny Barlogio) 

Basic water characteristics and terms 
FFI 5.3.10 Two of the most important physical rules 
governing water supply are that water is noncompress-
ible (as far as the fire service is concerned) and is capable 
of being pumped. This means that one cubic foot of 
water will occupy one cubic foot (1 ft3) regardless of the 
pressure.1 It also means that it can be moved from one 
location to another. These two basic physical properties 
allow water to be easily stored, transported, and moved 
in pipes and hoses by both gravity and pumps. 

Two specific terms are used to describe the movement 
and use of water on the fireground: flow and pressure. 
Flow is the volume of water being moved or used and 

is expressed in gallons per minute ( gpm) or liters per 
minute (L/min). Pressure is a force applied over a given 
area, commonly expressed as pounds of force per square 
inch ( psi) or kilopascals (kPa). Pressure (psi or kPa) is 
the force used to move the volume (gpm or L/min) of 
water through a hose and out of a nozzle. 

As a member of the fire service, you should know a few 
other basic properties about water. A gallon of water 
(3.8 L) weighs about 8.33 lb (3.78 kg ), and 1 ft3 of water 
(12 in. × 12 in. × 12 in.) is approximately 7.48 gallons 
(gal) (28.31 L). This means 1 ft3 of water weighs about 
62.4 lb (28.3 kg ). Water pressure is commonly measured 
in psi. If we took a 1-in.2 column of water (1 × 1 in.) that is 
1 ft tall, the weight exerted at the bottom of that column 
would be measured as 0.434 psi. A column of water 2 ft 
high would have a pressure at the base of the column of 
2 times 0.434, which equals 0.868 psi, and so on. Take a 
look at fig. 15–2 to help you understand the concept of 
water pressure. Expressed a different way, “water pressure 
increases 1 psi for every 2.3 ft (0.7 m) of depth.” The 
actual pressure at the bottom of a 10-ft (3-m) column of 
water would be 4.34 psi (30 kPa). One can see the advan-
tage of an elevated water tank. For example, if the water 
level in the tank in fig. 15–2 (a and b) was 200 ft (60 m) 
above the ground, the water pressure would be roughly 
87 psi (600 kPa) at the bottom. This force (pressure) is 
due to one thing : gravity, which acts continuously on 
all objects on earth. The pressure created by a column of 
water is called elevation head. 

Alternatively, the fire service commonly uses a rough 
estimate of 5 psi (34 kPa) for the amount of pressure that 
is needed to move (force) water up every 10 ft (3 m) of 
building height, the approximate height of a building 
story. While we gain water pressure (force) at the bottom 
of an elevated tank (column of water), we must apply 
pressure (force) to move the water up to the top of 
that tank (water column). Fire department pumpers 
(engines) are used to provide the pressure to move the 
water through hoses and up into the upper stories of a 
building that is on fire. 
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has to be able to move water from one point to another. 
As we have seen, pressure can be created by gravity, 
pumping , or the combination of gravity and pumping 
together. Pressure is used to move the water from 
short to very long distances. Because pressure is a form 
of energ y, some of this energ y will be dissipated (lost) 
when water is flowing. This loss of pressure (energ y) is 
called friction loss. Friction loss is created as water flows 
through a hose and literally rubs against the inside of 
the hose, losing pressure all along the way. Friction loss 
increases as more water is flowed though a given size hose 
(gpm or L/min); friction loss can be decreased if the size 
of the hose is increased with the flow kept the same. 
For example, a 1¾-in. (45-mm) hose flowing 175 gpm 
(662 L/min) loses more pressure due to friction than a 
2½-in. (65-mm) hose of the same length and flow. Since 
nozzles and other appliances need certain minimum 
pressures to operate properly (covered in chapter 16, 
Fire Streams), friction loss is a very important factor to 
consider. 

There are two other terms used to describe types of 
pressure : static pressure and residual pressure. Static 
pressure is the amount of pressure in a hoseline or water 
main in a street while no water is flowing. Residual 
pressure, on the other hand, is the pressure remaining in 
a hose or water main while water is flowing. 

Let’s take a look at how a common garden hose is used to 
define some of these concepts (fig. 15–4). 

Fig. 15 – 4. When the garden hose is not flowing, but is 

charged, it is a closed system, and the water pressure will 

be equal at all parts along the hose. 

Most of us take the common garden hose with an 
attached spray nozzle for granted. We use the it to wash 
our cars and to water our plants without wondering 
how it works. Let’s take a closer look at what makes this 
possible. Once you open up the hose bib, water travels 
down the hose and stops at the closed nozzle. If you bled 
the trapped air off by cracking open the nozzle momen-
tarily and then took a pressure reading at the closed 

nozzle with no water flowing , you would get the static 
pressure. Imagine that the static pressure reading was 
50 psig (350 kPa). If you then went back to the hose bib 
and took another pressure reading , again with no water 
flowing , it would read the same 50 psig (350 kPa). The 
same would be true if you took a third reading halfway 
between the nozzle and the hose bib. The fact is that if 
you took a pressure reading anywhere along this charged 
garden hose with no water flowing , you would get 
50 psig (350 kPa). This 50 psig (350 kPa) reading is an 
example of static pressure; in this example, it represents 
the potential energ y of the water in the garden hose 
waiting to be released. 

Now let’s take a look at the garden hose and the effect on 
pressure once we open the nozzle (fig. 15–5). Notice that 
with water flowing , the pressure is highest at the hose bib 
and lowest at the nozzle. The 45-psig (315 kPa) reading 
on the gauge at the house near the hose bib is called the 
residual pressure. The 45-psig (315 kPa) residual pressure 
represents the extra capacity left over in the house’s water 
supply system when the garden hose is flowing water. 
This extra capacity allows other people in the house to 
still wash the dishes, take a shower, and so on. The 35 
psig (245 kPa) on the middle gauge represents the fact 
that as the water travels down the garden hose, energ y is 
lost to friction. This drop in pressure represents a loss in 
the kinetic energ y available in the hose. In this case the 
friction loss is 10 lb (4.5 kg ) in the first half of this hose. 
Now take a look at the gauge located at the nozzle; it 
reads 25 psig (175 kPa), which means the water leaving 
the nozzle is at 25 psig (175 kPa). This 25 psig (175 kPa) 
is the energ y used to force the water out of the nozzle 
and throw the stream a distance away from the nozzle. 

Fig. 15 –5. When water is flowing, the residual pressure 

represents the extra capacity available in the system. The 

25 psig (274 kPa) represents the pressure of the water 

leaving the system. The 20 psi (239 kPa) difference is the 

friction loss in the system. 
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for the indicator arrow on the hydrant and turn in the 
reverse direction. As before, close it slowly and smoothly, 
to avoid a “water hammer.” Once fully closed, turn the 
operating nut a quarter turn in the opposite direction 
to prevent over tightening it. Once the hose has been 
drained, disconnect it from the hydrant and replace to 
hydrant discharge caps by hand tightening. 

Hydrant inspection, maintenance, and testing. 
A large percentage of all firefighting around the world 
is made possible by water supplied from fire hydrants. 
In the United States, hydrant spacing is typically every 
300 ft (90 m) in high-fire-load areas (high value), and 
500 ft (150 m) in lower-fire-load areas (low value) such 
as single-family-dwelling neighborhoods. For example, 
the City of Oakland, California, with a population of 
400,000, has roughly 6,500 hydrants located within 56 
square miles (145 sq km).2 The fact is that an incred-
ible number of hydrants in the world, once installed, 
will probably never be used unless there is a fire. Based 
on this fact, inspection, maintenance, and testing of 
hydrants are critical to ensure that fire hydrants remain 
functional and perform to their fullest capability during 
an emergency. 

In the United States, it should be the goal to inspect and 
maintain fire hydrants annually. Flow testing, a more 
detailed test, can be done on a rotating time schedule. Flow 
testing is covered in chapter 29, Pre-Incident Planning. 
Many jurisdictions mandate that all of their hydrants 
must be inspected annually, with a certain percentage 
to be flow tested. For example, if 20% of hydrants were 
flow-tested during their annual inspection, it would take 
5 years to flow-test every hydrant in the jurisdiction. 

Annual company district hydrant inspections should 
address the following items: location, clearance, caps/ 
chains/threads, barrel empty (dry), valves, paint, color 
code, blue reflector, hydrant gate pot, and curb paint. 
Minor problems can be corrected immediately, and 
major problems reported for repair. It is more critical that 
dry barrel hydrants are inspected annually because they 
are more susceptible to failures than wet barrel hydrants. 
Examples of serious failures in dry barrel hydrants are 
debris in the barrel and failure to drain properly. Both 
of these issues could easily lead to an unusable dry barrel 
hydrant. The following list describes what you should 
look for when performing an inspection of a wet or dry 
barrel hydrant: 

 Location: Make sure the hydrant is on your map, 
and, if working from a list, confirm the hydrant 
number or address. 

 Clearance: Ensure that the hydrant is readily visible. 
Typical fire code provisions require that “a 3-ft clear 
space shall be maintained around the circumference 
of fire hydrants except as otherwise required or 
approved.” The hydrant shown in fig. 15–14 needs 
to be dug out and have vegetation trimmed back. If 
a retaining wall is required to keep it uncovered, it 
should be reported. 

 Caps, chains, and threads: Caps should be free of 
damage, attach to the hydrant by chains, and turn 
freely. Remove caps and check for gaskets, because 
the rubber seals are used to maintain a leakfree 
condition in unused outlets in dry barrel hydrants 
when in operation. The other primary purpose 
of gaskets when hydrants are not in operation is 
to prevent electrolysis and severe rusting of caps. 
Ensure that threads are in good condition. The 
2½ in. (65 mm) cap nut in fig. 15–15 has broken off, 
and its chain is missing. 

Fig. 15 –14. This hydrant needs to be dug out and have the 

vegetation trimmed to ensure access when needed. 

 Barrel empty (dry): With the caps off the hydrant, 
ensure that dry barrel hydrants are empty and free 
of visible debris. 

 Valves: Check for leaks around the operating stem 
on wet hydrants and for water in the barrel of dry 
hydrants. Open the hydrant slowly and operate all 
valves, making sure that they work easily. It is not 
important to achieve full flow ; just make sure the 
hydrant works. Turn the hydrant off slowly. Ensure 
dry barrel hydrants drain completely by verifying 
that the water is draining down the hydrant barrel. 
If the water only drains down to the level of the 
open hydrant outlet, it is not draining properly. 
This can be pumped out with a dry barrel hydrant 
pump (fig. 15–16). If the hydrant is not draining 
properly, it must be repaired. Dry barrel hydrants 
with frozen water in them will not flow correctly, 
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hydrant street valve partially closed? The data gathered 
from annual flow testing of hydrants can be an invalu-
able tool for both fire departments and water districts. 

Usually, large municipal water districts will have a 
telephone number to call at least 24 hours before flow 
tests are performed. Proper notification of the water 
department during flow testing is imperative, so the 
system operators will understand the sudden spike in 
usage. It is also good for the fire department to foster a 
solid relationship with the agency that oversees the water 
distribution system. Large water districts sometimes 
have an employee or department that is assigned to 
manage all the flow testing data and hydrant testing 
programs. Sometimes they will even provide the training 
and necessary equipment for flow testing. 

RURAL AND AUXILIARY 
WATER SUPPLY 
Many firefighters work in rural areas of the country 
where large portions of their response area are not served 
by water main systems with fire hydrants, or the systems 
in place have inadequate capacity and pressures to supply 
enough water to mount an effective fire attack. In other 
cases, some older highly urbanized areas have outdated or 
obsolete water supply systems that are no longer capable 
of providing an effective fire flow. Municipal water 
supply systems become obsolete when the size and age 
of the water mains become inadequate or when regular 
demand on the system has grown to a point where it no 
longer has enough reserve capacity to provide large fire 
flows. Poor maintenance of a water supply system can 
also lead to dramatically less water capacity from fire 
hydrants. Furthermore, many cities in earthquake zones 
have water main systems that may completely fail during 
a large earthquake. 

In all of these cases, it is still necessary to provide an 
adequate supply of water for fire control. Fortunately, 
effective fire control may be accomplished if an adequate 
water supply is established in a timely manner. In the 
rural firefighting world, many well-prepared fire depart-
ments have identified reliable auxiliary sources of water 
and have made plans to access them during emergencies. 
To these rural agencies, alternate water supply operations 
are considered bread and butter. In the urban world of 
firefighting , many municipal fire departments are now 
developing these same types of auxiliary systems to 
ensure adequate water service in times of disaster. Some 

fire departments, like San Francisco, have good auxiliary 
water supply systems already in place. Others cities, for 
example, Seattle, have recently completed a plan that 
addresses auxiliary water supply. 

The following are examples of auxiliary water supply: 

 Water tenders and portable tanks 

 (Static sources) Drafting hydrants, cisterns, ponds, 
lakes, swimming pools, and jet siphons 

 Relay pumping 

 Fireboats and dry main systems 

 Reclaimed water main systems and hydrants 

Water tenders and portable tanks 
FFI 5.3.15 The modern fire engine is a triple-combina-
tion pumper, which consists of three key critical items: 
a pump, fire hose, and a water tank. The water in the 
engine’s tank usually does not exceed a storage capacity 
of 1,000 gal (3,758 L). This water carried on the engine 
is only good for mounting initial attacks on small fires. 
However, a purpose-built water tender apparatus can 
have a water tank that holds up to 4,500 gal (17,034 L) 
of water. These specialized units make large-scale water 
shuttle operations possible. Typically, these water 
tenders have an easily deployable, folding , portable water 
tank that has a slightly larger capacity than their water 
tender tank (fig. 15–17). 

Fig. 15 –17. Most water tenders have an easily deployable, 

folding, portable water tank. 

An efficient water shuttle operation can supply large 
fire flows (fig. 15–18). A basic water shuttle operation 
consists of three elements, a dump site, a fill site, and 
the necessary fire apparatus. The dump site is located at 
the fire. It is usually made up of portable tanks taken off 
water tenders and then filled by those water tenders. The 
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The 1989 Loma Pretia earthquake caused several major 
fires in San Francisco’s Marina District. San Francisco 
Fire Department’s (SFFD) fireboat Phoenix (fig. 15–22) 
pumped roughly 5.5 million gal (20.8 million L) of 
water over a 15-hour period through a portable water 
supply system built out of 5-in. (125-mm) hose because 
water mains in the area had been severely damaged by 
the earthquake.5 No hydrants were working reliably in 
the area of the main fires near the waterfront. During 
this conflagration, the pumping capacity of the Phoenix 
was largely credited with saving a whole district of the 
city. Soon after the 1989 earthquake and fire, SFFD 
purchased a second fireboat to augment their waterfront 
fire protection. 

Fig. 15 –22. SFFD fireboat Phoenix and waterfront-mounted 

dry hydrant. (Cour tesy of Danny Barlogio) 

Some cities with fireboats have wet or dry manifold 
systems connected to special water main systems. This 
type of water main system carries nonpotable or raw 
water, which can be pumped into fireboats or pumping 
stations that draw water from a static source, fed by 
large reservoirs under the force gravity, or a combina-
tion of all of these methods. San Francisco’s Auxiliary 
Water Supply System is the best example of this in the 
United States. 

Other cities have a separate high-pressure water supply 
systems—in some cases using water supplied directly 
from an adjacent river—in their downtown congested 
commercial districts. These systems are activated during 
large fires. 

Reclaimed water main systems 
and hydrants 
As drinking water becomes an increasingly scarce natural 
resource, a new trend has begun on the West Coast: the 
use of reclaimed water. Sometimes called gray water, 
reclaimed water is becoming so regularly used that waste-

water treatment plants (sewage treatment plants) are 
now providing it back to consumers through reclaimed 
water distribution systems. Gray water is used to water 
golf courses and flush toilets in high-rises, and it is used 
in other situations where potable water is not needed. 
Some fire departments are now requesting hydrants to 
be installed on these newly installed gray-water main 
systems and are using these hydrants as auxiliary water 
supply sources. These gray-water hydrants are painted 
purple, which is the same color as reclaimed water pipes. 
See fig. 15–23, which shows just such a gray-water 
hydrant. This gray-water fire hydrant is located on a 
reclaimed water main system that waters a very large city 
park and school grounds. 

Fig. 15 –23. Reclaimed water wet barrel hydrant 

As we conclude our discussion about water supply, you 
now can see just how important an adequate water 
supply is. A sufficient water supply is necessary at all 
fires once an attack has begun, and it needs to last the 
whole incident without interruption. There are billions 
of dollars of water supply infrastructure throughout the 
United States. In addition to the municipal water supply 
infrastructure, billions of dollars have been spent on fire 
department equipment to use that available water. In 
the end, it is up to us, the fire ser vice professionals, to 
get the most out our available water supply system. As 
you move forward in your career, it will become neces-
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long-term exposure to sunlight. On top of that, modern 
fire hose will routinely be put away wet, which promotes 
mildew and mold. Although constructed to overcome 
these performance demands, fire hose must maintain 
its ability to flow water while holding its shape and not 
easily kinking. Fire hose must also fold easily and store 
in a space-efficient manner, lying nearly completely 
flat when not in use. Facing all of these challenges, the 
fire service hose manufacturers have stepped into a 
world of synthetic materials and exotic rubbers to meet 
these demands. 

Typical fire hose can be broken down into lined hose 
with either one or two outer reinforcing jackets. 
The linings of the hose can be made out of rubber 
compounds, thermoplastics, or blends of both, as well 
as polyurethane or natural rubber latex.6 This liner must 
be smooth, watertight, and durable while maintaining 
a surface that provides a low friction loss based on the 
amount of water that the hose is designed to flow. A 
common liner material is an ethylene propylene diene 
monomer (EPDM) rubber and polyurethane. The inner 
liner, which is the waterway, is always protected by one 
or two outer jackets. 

The first hose jacket serves many purposes, so it must 
be tough. The main purpose of the first jacket is to 
resist the expansion of the waterway, which enables 
the fire hose to retain its shape and not deform under 
pressure. Hose jackets or reinforcements are commonly 
made out of synthetic fiber, natural fiber, or a combina-
tion of both.7 The first, critical jacket allows the liner to 
operate at high pressures, though usually not more than 
250 psig (1,825 kPa) during normal fire service applica-
tion. In the case of single jacketed (SJ) hose, a fire hose 
designed with only one jacket, the outer sheath must also 
provide a layer of protection from mechanical, thermal, 
and chemical damage. The first hose jacket is usually 
made from nylon, or in some cases, cotton. For example, 
wildland hose is still sometimes single-jacketed hose 
lined with cotton and rubber. Wildland hose also comes 
in SJ nylon rubber–lined hose construction. The cotton 
jacket performs its functions well, especially under heat, 
but it is susceptible to mold and mildew damage more 
than the SJ nylon version of wildland hose. A fire service 
agency must spec the type of hose they wish to purchase, 
because there is a wide variety of construction available 
for similar uses. 

Double-jacketed (DJ) hose is used throughout the 
United States and is commonly referred to as structure fire 
hose. DJ structure fire hose is a very widespread specifica-
tion for urban fire departments for operations at building 

fires. DJ structure fire hose is commonly purchased in 
sizes ranging from 1½ to 5 in. (38 to 125 mm). The extra 
outer jacket is usually made of similar material as the 
first. It is designed to shed water and resist mechanical 
abrasive forces, heat, and flame. One added benefit of 
having this extra outer jacket, which encloses the first or 
single jacket and liner, is that it provides an extra layer 
of protection against forces on the fireground that can 
cause hoses to fail. Both jackets are treated to minimize 
mold and mildew even when put away wet. In addition, 
modern hose jackets are usually designed to be resistant 
to petrochemicals. Figure 15–24 (a and b) shows the 
difference between SJ and DJ fire hose. 

a 

b 
Fig. 15 –24 a, b. Top: 1½-in. (38-mm) SJ cotton rubber hose; 

Bottom: 1¾,-in. (45-mm) DJ nylon structure hose. Both have 

rubber liners. (Courtesy of Adam Weidenbach) 

Two other types of hose the fire service uses are drafting 
hose and booster hose. Drafting hose, also called hard 
suction hose, needs to maintain a waterway under a 
vacuum (i.e., negative pressure, at or below 0 psi). 
Suction hose was traditionally made out of a wired frame 
wrapped with rubber belting and coated in rubber. This 
made a hard semiflexible black hose that was very heavy 
and rigid. Drafting hose is now frequently either made 
out of an EPDM rubber liner with outer nylon and 
wire reinforcement or a durable, flexible, lightweight 
polyvinyl chloride (PVC) plastic. Drafting hose allows 
pumps to acquire water from static water sources by 
providing a waterway in which a vacuum can be created 
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Table 15 –2. Size and type of hose and common flows, based on nylon double-jacketed structure fire hose construction 

Size Typical flows, Type Weight per 100 ft Weight per 100 ft Typical length, 
gpm (L/min) (30 m) empty, lb (kg) (30 m) full, lb (kg) ft (m) 

1¾ in. 95–200 Attack/hand line 32 152 50 
(45 mm) (960–757) (14.5) (68.9) (15) 
2 in. 150–250 Attack/hand line 40 176 50 
(51 mm) (568–946) (18.1) (79.8) (15) 
2½ in. 200–325 Attack/hand line 52 264 50 
(65 mm) (757–1,230) (23.6) (119.7) (15) 
3 in. 0–500 MDH/supply 68 375 50 
(75 mm) (0–1,893) (30.8) (170.1) (15) 
3½ in. 0–800 MDH/supply 78 493 50 
(90 mm) (0–3,028) (35.4) (223.6) (15) 
4 in. 0–1,200 LDH/supply 88 631 50 or 100 
(100 mm) (0–4,542) (39.9) (286.2) (15 or 30) 
4½ in. 0–1,500 LDH/supply 100 787 50 or 100 
(115 mm) (0–5,678) (45.4) (357) (15 or 30) 

1½ in. 
(38 mm) 

60–150 
(227–567) 

Attack/hand line 30 
(13.6) 

107 
(48.5) 

50 
(15) 

5 in. 
(125 mm) 

0–2,000 
(0–7,571) 

LDH/supply 110 
(19.9) 

958 
(434.5) 

50 or 100 
(15 or 30) 

100 ft (30 m) of hose when charged with water. Notice 
again in the attack hose section the dramatic difference 
in weight between 2½-in. (65-mm) attack hose and 3-in. 
(75-mm) MDH. 

The fire service fights more than just structure fires. 
So far, the hose we have discussed is mainly used to 
supply and attack fires related to buildings, and thus is 
commonly referred to in the broadest sense as structure 
fire hose. Most common structure fire hose is double 
jacketed in design. If you look again at table 15–2, you 
will notice that it states that all information is based on 
nylon double-jacketed structure fire hose construction. 

Beyond structure fires, the fire service is responsible for 
extinguishing all types of fires. One specialized facet of 
the fire service, wildland firefighting , has its own type of 
hose, called single-jacketed (SJ ) wildland hose. Wildland 
SJ hose was developed strictly for wildland firefighting and is 
usually either 1 in. or 1½ in. (25 or 38 mm) in diameter. 
It is designed to be lightweight and to withstand higher 
pressures than DJ structure fire hose. In contrast to a 
standard DJ structure fire hose with couplings every 
50 ft (15 m), wildland hose generally comes in standard 
100-ft (30-m) lengths, thus eliminating a full coupling 
every 100 ft (30 m), which reduces its overall weight. 
This same goal of weight reduction was applied when 

the outer jacket was removed from the specification of 
wildland hose. The main reason for this reduced weight 
is that wildland SJ hose is usually carried long distances, 
commonly on foot while hiking. Wildland SJ hose can 
also commonly be used to form very long continuous 
progressive hose lays where pressures can become high, 
based both on distance and terrain. There is even a 
special lightweight ¾-in. (20-mm) wildland hose. Flows 
during suppression of wildland fires from a single line 
rarely are more than 70 gpm (265 L/min) in 1½-in. 
(38-mm). SJ wildland hose and 30 gpm (114 L/min) in 
1-in. (25-mm) SJ wildland hose. These low flows can be 
complicated by high pressures due to hilly terrain and 
portable, low-volume capacity high-pressure pumps. 
These are some of the reasons why there is a special hose 
developed specifically to combat wildland fires. 

As far as booster hose and reel lines are concerned, 
they typically flow between 30 and 60 gpm (114 and 
227 L/min). They are used in both urban and wildland 
environments. The booster hose is stored on motor-
ized reel line. When the booster hose is in use, you pull 
out only the required amount. When finished, you can 
take it up quickly onto the reel. Booster hose should 
only be used in situations where required and expected 
flows will not exceed their limited capability, and never 
for building or vehicle fires. Booster line hose is made in 
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NHT. These couplings are designed to attach to one 
another with or without the use of spanner wrenches. 

Shown in fig. 15–27a  is a 2½-in. (65-mm) NH female 
coupling designed with a bowl for 3-in. (75-mm) DJ 
hose sitting on top of a machine called a hose expander. 
This removed bowl gasket sits on top of the machine, 
and the expansion ring is visible on the draw bar. The 
draw bar is the part of the machine that will eventually 
expand the brass expansion ring inside the hose. To get a 
watertight seal, the brass expansion ring is inserted into 
a cut piece of 3-in. (75-mm) DJ hose, and then the hose 
with the expander ring in it is pushed into the bowl of the 
proper sized coupling. In the bowl, the expansion ring 
makes contact with a rubber bowl gasket located inside 
at the end or bottom of the bowl. The assembled hose, 
expansion ring , and coupling are then pushed as a unit 
onto the expander (fig. 15–27b). The expansion ring is 
then hydraulically expanded under tremendous force by 
the expanding machine. This particular application for 
3-in. (75-mm) DJ hose with 2½-in. (65-mm) couplings 
requires about 1,300 psi (9,100 kPa) of expansive force. 
The brass expansion ring ends up sandwiching the hose 
and the tail gasket against the inside of the coupling’s 
bowl, which is ribbed to help the hose remain in place 
when pumped under high pressures. In this case, you end 
up with a 2½-in. (65-mm) female coupling joined to a 
length of 3-in. (75-mm) DJ hose. This is a very strong , 
mechanically pressed attachment. 

In fig. 15–28, you can see four different hose sizes, all 
with male and female couplings. The top example 
(4½-in. [115-mm] red supply hose) has extended lugs on 
the female swivel. The next hose down is a 3-in. (75-mm) 
tan DJ MDH, which has a coupling design to allow for 
a 2½-in. (65-mm) threaded connection. The blue hose is 
2½-in. (65-mm) DJ hand line hose, with 2½-in. (65-mm) 
threaded couplings. The last example is 1¾-in. (45-mm) 
DJ hand line hose with 1½-in. (38-mm) couplings. 
All the hose in fig. 15–21 is of DJ construction with 
hardened aluminum couplings that were attached to the 
hose using brass expansion rings. 

Fig. 15 –27a. Coupling expander 

Fig. 15 –27b. Hose mounted with coupling expander 

Fig. 15–28. Different hose sizes with male and female couplings 
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over the hose and the tail piece. The retaining ring is then 
mechanically fastened to the hose with (in this case) four 
heavy-duty bolts. The retaining ring design also makes 
a strong watertight connection between the hose and 
the coupling. 

Fig. 15 – 31. Locking Storz coupling 

Fig. 15 – 32. It is impor tant to check hose gaskets for wear 

and tear, on a regular basis. 

Per NFPA 1962, Standard for the Inspection, Care, and Use 
of Fire Hose, Couplings, and Nozzles and the Service Testing
of Fire Hose, couplings should be visually inspected after 
each use for the following problems: damaged threads, 
corrosion, slippage on the hose, out of round, swivel not 
rotating freely, missing lugs, loose external collar or internal 
gasket, and other defects that could impair operation. 

When inspecting couplings for damage, the best tools 
you have are your eyes and hands. First, look for abrasion 
damage to the shanks and excessive wear from use. If 
they are excessively worn from dragging , they should be 
put out of service. Corrosion is not common because the 
hardened aluminum is very resistant to corrosive forces. 
Hold the coupling and pull on the hose, and there should 
be no movement. Any sign or feeling of movement of 
the hose from the shank is a failure, and the hose and 

coupling should be put out of service. Any collar-type 
coupling should have all of its collar bolts, and there 
should be no signs of collar slippage or looseness. Any 
collar problems should cause the coupling and hose to be 
put out of service. Any female swivel should be checked 
by freely spinning it. If stiff in motion, the female swivel 
can be washed in hot soapy water and lubricated with 
silicone lubricant. 

One specific item that is often overlooked, but is easy 
to address, is the female swivel gasket in the common 
threaded coupling. If it looks old, worn out, cracked, 
nonpliable, or smashed, just pull it out and check it. The 
gasket simply sits in a groove, and it is easily removed 
by pinching the gasket with a thumb and index finger 
and pulling it out of the groove (fig. 15–32). If it fails 
inspection because it is cracked or no longer elastic, just 
replace it. Once again, pinch it, place it back in its groove 
in the female coupling , and make sure it is seated all the 
way. It is good practice to join the hose to another male 
couple after replacing a gasket to ensure proper working 
condition. This also guarantees that proper installation 
has been achieved. 

It is obvious that great care must be taken to ensure that 
couplings work in a flawless manner. This takes discipline 
in inspection and care of fire hose. Without a properly 
coupled hose, you do not have a means of moving water 
efficiently, and without that, you cannot successfully use 
water to mount an effective fire attack. Couplings are a 
keystone item found on all fire hose, and they are vital to 
fire hose function. 

Earlier in this chapter, it was mentioned that there 
was specialty hose called ultra-large-diameter hose, or 
ULDH. This type of hose can be coupled in many ways, 
and fig. 15–33a shows an example of a two Victaulic 
couplings joined together with a retaining ring and 
gasket. Victaulic couplings (mechanical couplings) are 
designed to be field repairable and are used on very large 
hose (up to 18 in. [457 mm] in diameter). Figure 15–33b 
shows a 12-in. (305-mm) coupling with no hose on it. 
This ULDH special hose is simply cut and pushed onto 
the tail piece. Then, a series of metal bands are tightened 
over the hose in the grooves located on the coupling’s 
tail piece to make a watertight connection. This is not 
a fast method of coupling hose, but when using ULDH 
in a major emergency, the ULDH hose may be in place 
for months. Having couplings every 100 ft (30 m) is just 
not an option, given that the hose lay may be miles long. 
There are, of course, many other ways to couple hose 
used in all types of industry. In the United Kingdom, the 
fire service uses British Instantaneous Hose couplings. 
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1. 3-in. (75-mm) female swivel to 4½-in. (115-mm) 
male pin lug increaser. (Notice that the swivel end 
and also the pin lugs were mentioned.) 

2. 2½-in. (65-mm) female to 3-in. (75-mm) male 
increaser 

3. 1½-in. (38-mm) female to 2½-in. (65-mm) female 
increaser 

Figure 15–36 shows all double female fittings. They 
make it possible to join two males together. These are 
the most common type, as they join males of the same 
diameter together. Most double female fittings swivel 
on both sides. It is assumed they do, so if you have a 
specialty double female that is ridged on one side, you 
must state it. 

Figure 15–38 shows a common type of adaptor fitting 
used in the fire ser vice. This is the first adapter we have 
looked at that changes thread type. These types of 
adapters are often needed because many departments use 
Storz fittings on their large-diameter supply hose. The 
two Storz adapters in fig. 15–38 are identical and have 
a locking feature on the Storz side. This safety feature 
is now required with Storz fittings. Since Storz fittings 
only require about a half turn to couple, they also only 
take about a half turn to uncouple. This half turn feature 
does make coupling Storz fittings easy, but also makes 
them susceptible to self-uncoupling if the hose twists 
too violently during operation. This is why modern Storz 
fittings have locking mechanisms. Storz fittings with 
locking mechanisms should be able to be coupled and 
uncoupled by hand without wrenches. Figures 15–38 
and 15–39 both show 5-in. (125-mm) Storz adapters, 
but another common Storz size is 4 in. (115 mm). 
Remember the naming rules: If there is a Storz side, you 
start by naming it first. 

Fig. 15 – 36. Double female. (Cour tesy of Adam Weidenbach) 

1. 4½-in. (115-mm) double female (DF) 

2. 2½-in. (65-mm) DF 

3. 1½-in. (38-mm) DF 

Fig. 15–37 shows all double male fittings. They make it 

Fig. 15–38. Storz adapter: 5-in. (125-mm) Storz locking to 4½-

in. (115-mm) female swivel, extended lug. (Courtesy of Adam 

Weidenbach) 

possible to join two females couplings together. These 
are the most common type, as they join females of the 
same diameter together. 

Fig. 15 – 37. Double males. (Cour tesy of Adam Weidenbach) 

1. 4½-in. (115-mm) double male (DM) 

2. 2½-in. (65-mm) DM 

3. 1½-in. (38-mm) DM 

Fig. 15 –39. Storz adapter: 5-in. (125-mm) Storz nonlocking 

to 4½-in. (115-mm) male. (Courtesy of Adam Weidenbach) 

The fittings in fig. 15–40 are examples of fittings that 
change thread types. In older cities, some existing build-
ings predate the standardization of thread pitch and 
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hydrants, and hydrant valves. Water appliances allow 
water flow to be manipulated in different ways. As you 
have probably noticed, the fire service names many of 
its tools based on function and appearance, and appli-
ances follow this same basic principle. Again, we call it 
as we see it. When talking about an appliance, generally 
they are described based on the direction of water flow 
through the appliance. Figures 15–43 to 15–46 demon-
strate this commonsense naming practice. 

a 

b 
Fig. 15–43 a, b. Wyes. (Courtesy of Adam Weidenbach) 

Figure 15–43 (a and b) shows examples of wye appli-
ances, commonly just called wyes. A wye is a device in 
which water enters through a single female inlet and 
then leaves through two male outlets. For this reason, 
when naming them, it is just a given regarding the sexes 
of the one female inlet and the two male outlets. When 
asking for a wye, it is critical to include the sizes of inlets 
and outlets, and whether you need a gated wye (a wye 
with individual control valves for each outlet) or not. 

1. 2½-in.  (50-mm) straight wye. You need only to 
name the size since all inlets and outlets are the 
same; straight refers to the fact that there are no 
valves to control the flow of water. 

2. 2½-in. to 1½-in. (65-mm to 38-mm) gated wye. 
This wye changes size as water flows through it, and 
it also has quarter turn ball valves. The valves allow 
the water to each outlet to be controlled individu-
ally. The inline handle on the left is an open outlet, 
and the perpendicular handle on the right is closed 
outlet. 

Figure 15–44 (a and b) shows two appliances called 
Siamese. A Siamese is the opposite of a wye. A Siamese 
takes two female inlets and turns them into one male 
outlet. For this reason, when naming a Siamese, it is 
a given regarding the sexes of the two inlets and one 
outlets. When requesting a Siamese, it is necessary to 
include whether or not it is straight or clappered. 

1. 2 ½-in. (65-mm) straight Siamese. 

2. 2 ½-in. (65-mm) clappered Siamese. The clappers, 
or sometimes a single, swinging clapper, prevents 
water from flowing out the other female inlet if only 
one of inlet is being supplied water under pressure. 

Appliances are made for all sorts of special purposes. 
There are pressure reducers, hydrant valves, portable 
hydrants, ladder pipe assemblies, and ground monitors. 
Technically, nozzles are considered appliances, but we 
will not discuss them here because they are covered in 
great detail in the chapter 16, Fire Streams. Appliances 
are much like fittings. There are just too many variations 
to cover them all. Fire departments stock the fittings they 
use and need, and the same holds true for appliances. 
Figure 15–45 has one such example: a 5-in. (125-mm) 
Storz to three 3-in. (75-mm) gated wye with a built-in 
pressure relief valve. Many appliances that are used with 
LDH have a built-in pressure relief device to help reduce 
the chance of water hammer damage. These pressure 
relief devices have become mandatory in many applica-
tions regarding LDH and large flows of water. Before 
we move on to hose tools, look at some of the Web sties 
maintained by fitting and appliances manufactures. 
You will see that the options out there are amazingly 
diverse, and many special appliances and fittings exist 
for firefighting. 
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Hydrant spanners are included in the hose tools section. 
Hydrant spanners are also sometimes called hydrant 
wrenches. A hydrant spanner is just a wrench designed 
to open and close hydrant, as well as take off hydrant 
caps. The most standard type of hydrant spanner is the 
one on the top in fig. 15–47. This standard type hydrant 
spanner, as you can see upon closer examination, is fully 
adjustable by screwing the handle in and out to make 
the pentagon opening larger or smaller, and it can also 
be used to couple and uncouple hose. The standard 
hydrant spanner is shown with a 2½-in. (65-mm) 
regular hydrant outlet cap. Notice the pentagon protru-
sion, which is usually the same size as the operating 
nut on the hydrant it is attached to. On the bottom in 
fig. 15–47 is one type of specialty locking cap hydrant 
spanner, which is becoming more common because 
the illegal use and vandalism of hydrants has become 
common in some areas of the country. Drinking water is 
very valuable and open hydrants waste a lot of water. For 
example, a flow of 1,000 gpm (3,785 L/min) in just 1 
hour equals 60,000 gallons (227,125 L) of water, enough 
to fill about three average residual swimming pools. 
Locking caps, like the one shown with the locking cap 
hydrant spanner, make it more difficult to illegally turn 
on a hydrant or gain access to the water. Notice that the 
hydrant operating nut pentagon is not adjustable, and 
also the locking cap spanner has no built-in lug grabber 
for use with hose; this one is truly a specialty tool. The 
locking hydrant outlet cap is designed to be tamper-
proof and requires a special hydrant spanner to remove 
it. As a firefighter, you should become familiar with all 
types of hydrants and locking mechanisms used in your 
jurisdiction, including the types of failures and troubles 
these systems have. Access to water in a rapid fashion by 
using the proper tools, such as hydrant spanners, is one 
of the most basic tasks assigned to a firefighter at a fire. 

Hose clamps are not used today as much as they were 
years ago. This is mainly attributable to the more common 
use of LDH for supply operation. Basically, a hose clamp 
is just a clamp that can be screwed down in design, has 
lever action, or is even hydraulic. They were commonly 
used on fire hose before charging. This allowed water to 
flow into the hose until it arrived at the clamped section. 
Firefighters working beyond the clamped section then 
had time to make the necessary connections and hose 
lays. They would then return to the closed clamp that 
had stopping water from continuing down the fire hose 
and carefully open it to allow water to continue to its 
destination. Hose clamps were primarily used on 2½-in. 
(65-mm) (when it was still considered a supply line), 
3-in. (75-mm), and 3½-in. (90-mm) supply line. 

a 

b 
Fig. 15 – 47. (a) Standard hydrant wrench/spanner 

(b) Locking cap hydrant spanner. (Cour tesy of Adam 

Weidenbach) 

Figure 15–48 shows a common screw-down hose clamp 
on a length of 3-in. (75-mm) MDH. Notice that it has 
stopped the water from the hydrant just before the rear 
hosebed. This is because it was placed by an engineer 
who called for water before he or she broke the supply 
line. This maneuver allowed the hydrant firefighter to 
charge the hydrant and come up to do other tasks. This 
technique of using a hose clamp to free the hydrant 
firefighter from the hydrant was once common practice 
in fire departments that used MDH as supply line. 
Releasing clamps or applying hose clamps to charged 
hoseline must be done in full personal protective equip-
ment (PPE) including gloves and helmets. Hose clamps 
are under a tremendous amount of force and have been 
known to break spontaneously and/or rapidly come 
undone. One should never partly unscrew a screw-down 
hose clamp that is holding back water and then just kick 
the latch open. This is a dangerous practice. 
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hose jackets mainly just slowed a flowing leak and did not 
function well above 150 psi (1,050 kPa). You can still order 
them or make them; however, they are not used frequently 
anywhere. Figure 15–52 shows a metal clam-type clamp 
hose jacket on a 3-in. (75-mm) MDH. This type of design 
works on 2½-in. (65-mm) to 3-in. (75-mm) fire hose, partly 
because of modern hose construction, in which the outer 
jacket of fire hose is designed in a ripstop fashion so that 
small leaks usually do not become bigger ones rapidly. Hose 
jackets also have proven to be ineffective on LDH, mainly 
due to the difficulty of maneuvering LDH because of its 
heavy charged weight. 

Fig. 15 –52. Metal clam-type clamp hose jacket. 

(Courtesy of Tim Olk) 

Hose rope tools ser ve a very useful purpose. They help 
firefighters move and secure hose. Some hose rope tools 
are designed with a cast hook that also serves as a handle 
with an attached piece of webbing or rope that forms a 
loop. These types of hose rope tools are used by the fire 
department to secure fire hose to aerial ladders during 
ladder pipe operations and to secure hose to ground 
ladders, fire escapes, and window ledges. Figure 15–53 
shows a traditional cast metal hook and rope hose tool, 
known as a hose strap. Notice that the metal hook also 
has a opening for your hand. One could just loop the 
rope around the hose and pass the hook through. This 
creates a lark’s foot around the hose, which acts like a 
hand of rope. The cast hook part could then be hung 
on a ladder fire escape or grand ladder or just used as a 
handle to help manipulate the charge hoseline. This was 
particularly useful for large hoseline like 3-in. MDH. 

Fig. 15 –53. Hose strap 

Hose rope tools do not have to be custom-designed, 
as discussed previously. Some fire departments require 
firefighters to carry a length of 1-in. (25-mm) tubular 
webbing tied into a loop with two overhand bend knots. 
This inexpensive hose tool usually forms at least a 4-ft 
(1.2-m) loop that can be used not only on fire hose but 
also on victims and injured firefighters as a rescue aid. 
This loop of webbing is very strong and can easily be 
wrapped around the hose and passed through itself, 
forming a lark’s foot knot around a charged hoseline. 
In this fashion, it can be used as a handle to pull on a 
large hose or help move it around. Figure 15–54 shows 
just such a piece of looped webbing lark’s foot around 
an uncharged hose. This 1-in. (25-mm) tubular webbing 
hose rope tool can also be lark’s footed around a charged 
vertical hoseline below a coupling and then clove-hitched 
to a banister or railing to prevent the charged hoseline 
from slipping backward under the force of gravity. The 
lark’s foot and clove hitch (a simple knot covered in 
chapter 8) are easily tied with gloves on. 

The final hose tools that will be covered are hose bridges 
and chafing blocks. These two items are not used enough 
in today’s fire service. Many departments have stopped 
their use all together. Both of these tools are used to 
prevent hose damage. As has been mentioned previously, 
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load should be the right mix of hose sizes and loads for 
their particular needs. 

Fire hose is mainly carried in one of two ways on a fire 
apparatus: either preconnected to a discharge or suction 
inlet or not attached to any discharge or pump inlet. First, 
we will take a look at attack lines. Preconnected attack 
lines, sometimes called live lines, are generally attack 
hand lines not usually exceeding 300 ft (90 m) in length. 
They are usually made with either 1½-, 1¾-, 2-, or 2½-in. 
(38, 45, 50, or 65 mm) hose with the last female coupling 
attached to a pump discharge, and in turn, the last male 
coupling having a nozzle attached to it. The precon-
nected attack lines in fig. 15–63 are called preconnected 
crosslays (hose stored in a “trough” that runs from one 
side of the apparatus to the other). They are both made 
with 1¾-in. (45-mm) DJ hose. The front (left) precon-
nect crosslay is 150 ft (45 m), or three lengths of hose, 
and the rear crosslay (right) is 200 ft (6 m), or four 
lengths of hose. Preconnected hose does not have to be 
mounted in a crosslay bin. Many fire departments have 
preconnected attacks lines that lay off the back of the rig 
as opposed to a crosslay. Once deployed, a preconnected 
attack line must be pulled off and completely flaked out. 
After the deployment of all the preconnected hose, the 
pump operator can then open the discharge outlet that 
the preconnected deployed hose is already attached to. 
This is only done after the call for water is made by the 
members manning the pulled preconnected attack line. 

The preconnected attack lines in fig. 15–63 are loaded 
in the simplest manner. Both are loaded in a simple flat-
load style. The flat load is the gold standard of loading 
hose in today’s fire ser vice. It is simple, reliable, reason-
ably deployable, predictable, and easily duplicated and 
reloaded, even when handled by extremely fatigued 
members. It requires no special setup or folds; simply 
connect the female couplings to the proper discharge in 
the crosslay and then load the correct number of lengths 
of hose one after another. The final step is to attach a 
nozzle. The company in fig. 15–63 also included some 
pull loops when loading their 1¾-in. (45-mm) flat-
loaded preconnects. The loops, in this case, are on both 
sides and appear to be roughly at every length of hose. 
The loops are made to help facilitate the deployment 
of hose as additional members join in the stretching of 
the selected preconnected line. Remember that, with 
preconnected or live lines, all of the hose must clear its 
bed before charging , because premature charging of 
a preconnected line without complete clearing of its 
bed leads to catastrophic tangling and delays in proper 
deployment. 

Fig. 15 – 63. Preconnected at tack crosslays. 

(Courtesy of Daryl Liggins) 

There are other ways of loading preconnected lines. Two 
very popular methods of loading preconnected lines go 
by the names minuteman load and the triple fold. Both 
of these techniques of loading preconnects come with 
pros and cons. The first alternative load we will discuss 
is the minuteman load. Basically, this is a hose load 
designed for preconnected operation no longer than 
200 ft (60 m) and using attack hose with a maximum 
diameter of 1¾-in. (45-mm). The main reason for these 
limitations is that all of the hose, when initially deployed, 
is pulled onto a single firefighter’s shoulder. Overall 
lengths exceeding 200 ft (60 m) and hose sizes larger 
than 1¾ in. (45 mm) invite common failures related to 
tangles and loss of stability and control during deploy-
ment. It is difficult to properly deploy this much hose 
from a single bundle on a shoulder without practice. 

The minuteman load can be a time and labor saver; 
however, it is best served with 1½-in. (38-mm) attack 
hose, preferably in a maximum length of 150 ft (45 m). 
The minuteman load, because of its design, is best 
suited for rear-facing preconnects in the hosebed. This 
is because the nozzle sits at the bottom of the load in 
the direction it must be pulled. Some departments that 
load their crosslays with minuteman loads have one load 
facing toward the officer side of the engine and the other 
facing toward the engineer side. 
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Fig. 15 – 66. Static at tack crosslays. 

(Courtesy of Daryl Liggins) 

Attack hose can also be carried at the rear of the 
apparatus in the hosebed area, along with the supply 
hose. In the hosebed, attack hose can either be precon-
nected to a rear discharge and loaded or be loaded in 
a static fashion. Figure 15–67 shows two pumpers 
with two different static attack loads. Figure 15–67a 
shows a single 2½-in. (65-mm) horseshoe finish, and 
fig. 15–67b shows both a 2½-in. (65-mm) and a 1¾-in. 
(45-mm) attack line.  Notice that the 1¾-in. (45-mm) 
attack hose line is filled out with 2½-in. (65-mm) hose 
on the bottom. This horseshoe finish is sometimes called 
a reverse horseshoe finish. It is usually just the last length 
of hose with the nozzle attach fed back upon itself in a 
U-shaped (thus horseshoe) fashion. This makes a nice 
50-ft (15-m) pack of hose to grab when deploying the 
hose from a static bed. In that case, make sure the nozzle 
team has at least a 50-ft (15-m) length of working line. 
Notice also that the hosebed in 15–67b has vertical 
divider separating the beds; these are called hosebed 
dividers, and they are adjustable. There are other options 
regarding finishing static hosebeds to aid in the deploy-
ment of hose depending on fire department preferences 
(fig. 15-68). 

a 

b 
Fig. 15 – 67 a, b. Static at tack lines loaded in the hosebed. 

(Photos courtesy of Daryl Liggins) 

Fig. 15 – 68. Reverse horseshoe finish 
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Donut roll. The simple donut is made by folding the instructors go over the bundles and hose rolls because 
hose length onto itself so that the male end of the hose you will be responsible for how to use them properly. 
is about 3 feet (1 m) in from the female end. The hose 
is then rolled on to itself so, when completed, the male 
coupling is inside the roll and protected from damage 
(fig. 15–71). 

Fig. 15 –71. The donut roll 

To deploy this roll, you simply grasp the two couplings 
and roll the hose out from where you are standing or in 
congested areas hold on to the two couplings and drag 
the hose with you while the roll deploys behind you. 

The donut roll is a staple in the wildland firefighting 
environment. During progressive hose lays, wildland 
hose is easily deployed from the donut roll. 

Twin donut roll. Another popular donut roll is the 
twin donut roll (fig. 15–72). The twin or double donut 
roll allows for a compact roll that can be stored in a 
smaller compartment on an apparatus or can be used for 
applications such as stand-pipe packs or high-rise packs. 
It is made by laying the length of hose out so that the two 
couplings are side-by-side. The hose is then rolled so that, 
when it is complete, both coupling are on the outside and 
easily accessible. This roll can be held together by using a 
hose strap or by a variation known as a self-locking twin 
donut roll. To deploy it, simply remove the hose strap 
that is locking it, and, by grasping the couplings, roll the 
hose away from you so that, when deployed, you have 
both couplings in you hands 

The self-locking twin donut roll. This roll is particu-
larly useful because it forms a carrying handle without 
the aid of hose strap or other securing devices such as 
hose packs (fig. 15–73). 

There are additional hose bundles and hose rolls that will 
not be discussed here. There are several types, and they 
all have their pros and cons. Your department will only 
use a few of them. Please pay close attention when your 

Fig. 15 –72. Twin or double donut roll 

Fig. 15 –73. Self-locking twin donut roll 

Reel line. The last type of attack hose carried on an 
apparatus is a form of preconnected attack hose called 
booster/reel line. Earlier in this chapter, we detailed the 
many downfalls of using a reel line as an attack line. It 
has a very limited flow and should only be used in situa-
tions such as very small outside fires. Most reel lines, 
even if 1 in. (25 mm) in diameter, do not flow more than 
60 gpm (227 L/min). This is a very small flow and is 
completely inadequate for any interior building opera-
tions. As stated previously, some departments no longer 
spec hose reels for their apparatus. Reel lines can provide 
a good utility function. A reel line, like all tools, is useful 
only if used properly. Using a 60-gpm (227 L/min) reel 
line on an inappropriate fire is not the fault of the reel 
line, but of the person who selected it. 
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Fig. 15 –75. The horseshoe load 

Some departments may still use a horseshoe (U-load) or 
accordion load, both of which require the fire hose to 
be loaded on its edge. Let’s take a brief look at a horse-
shoe load, as shown in fig. 15–75. You can see that the 
hose is loaded in a U-shaped horseshoe fashion. The 
original main advantages of this horseshoe load are 
that it promotes good air flow for cotton jacket hose, 
minimizes severe bends in the hose, and is very difficult 
to hang up on laying line. The negatives of the horseshoe 
load are that all the lengths, if hand-jacked or pulled, are 
of unequal sections due to the nature of its outside in 
loading technique, and it also promotes excessive edge 
wear of the supply hose. 

The accordion load promotes good air flow for cotton 
jacket hose, although it can be easily packed too tightly 
and might hang up upon deployment. The accordion 
load provides easy shoulder-carrying capabilities with 
each layer being of the same back-and-forth distance. 
Firefighters can merely walk up to an accordion load, 
grab a few folds, and know exactly how much hose they 
are pulling and then easily place it on their shoulders. 
Figure 15–76 shows an example of a accordion load. 
Horseshoe and accordion loads are usually made up of 
3-in. (75-mm) MDH, which can be set up in forward 
or reverse fashion and also in dual beds. Another reason 
that both the horseshoe and accordion loads have been 
generally phased out is that they do not work well with 
any type of LDH supply hose. In addition, both the 
accordion or horseshoe load’s bottommost layer of hose 
is in direct contact with the metal hosebed bottom on 
edge. This lower layer of hose on edge is exposed to 
excessive wear and is not recommended, because with 
modern synthetic hose, it has been know to cause prema-
ture failure. 

Fig. 15 –76. The accordion load 

However, finishing the last length or two of supply hose 
in a horseshoe or other edge-laid finish to aid in hose 
evolutions is an acceptable practice, because there is no 
added weight of hose above the finish, and the finished, 
on-edge hose is on top of the other hose and not the 
metal hosebed bottom. Many departments practice this 
tactic to aid their lead-off or hydrant person in gathering 
enough hose to complete a water supply evolution. 

Supply line is usually no smaller than 3 in. (75 mm) 
MDH because of the friction loss encountered when 
moving large volumes of water. The NFPA states that the 
minimum size supply line is 3½ in. (90 mm) However, 
many departments still use 3-in. (75-mm) hose. With 
the trend toward increased hand line flows due to 
harsher fire conditions caused by modern fire loads, 3-in. 
(75-mm) MDH is beginning to be too small to appro-
priately act as supply hose. Some departments use dual 
beds of 3-in. (75-mm) MDH, which does overcome 
single 3-in. (75-mm) MDH supply line high-friction 
loss when moving a large amount of water. This is made 
possible by laying two supply lines from a single engine; 
hence the name dual bed. For example, the friction loss 
for a 1,000 gpm (3,785 L/min) in a single 3-in. (75-mm) 
hose lay per 100 ft (30 m) is 80 psi (560 kPa). However, 
if two 3-in. (75-mm) MDH supply lines are laid side by 
side and share the 1,000 gpm (3,785 L/min) flow by 
each flowing just 500 gpm (1,892 L/min), the friction 
loss is only 20 psi (140 kPa) per 100 ft (30 m). Laying 
dual 3-in. (75-mm) supply lines is the hydraulic equiva-
lent to a single 4-in. (100-mm) LDH supply line. 

Modern fire departments that continue to use a 3-in. 
(75-mm) MDH supply line are usually heavily urban-
ized cities with dual 3-in. (75-mm) MDH supply beds 
that also have a strong water supply infrastructure 
that supports its use. This infrastructure includes close 
hydrant spacing of no more than 300 or 500 ft (91 or 
152 m) and good water pressure, as well as using the 
tactic of placing their pumps at hydrants to provided 
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QUESTIONS 

1.  What is normal atmospheric pressure and how does it register on a standard fire service gauge? 

2.  Explain the effect friction loss has on flow pressure in a fire hose. 

3.  In the water distribution system, on what type of water main are hydrants normally found? 

4.  Why are dry barrel hydrants typically found in climates where the temperature can be expected  
to drop below freezing ?  

5.  What items should be included in a hydrant inspection? 

6.  What color should the bonnet of a hydrant capable of flowing more than 1,500 gpm (5,678 L/min) 
be painted? 

7.  When setting up a water shuttle, what conditions make for a good fill site? 

8.  When is relay pumping typically needed? 

9.  How would a 2½-in. (65-mm) hoseline be classified? Why? 

10.  What is the advantage of double-jacketed hose when compared to single-jacketed hose? 

11.  Can large-diameter hose (LDH) be used to draft water from a static source? Why or why not? 

12.  Why are Storz connections commonly used on large-diameter supply hoses? 

13.  Prior to reconnecting sections of hose together, what should the couplings be inspected for? 

14.  What is the definition of a hose appliance? 

15.  Explain the difference between a gated wye when compared to a clappered Siamese. 

16.  Why should a fire hose not be folded or reloaded in the same order it was prior to being used? 

17.  What does it mean if a fire hose is stamped “400 psi ser vice test”? 

18.  What advantage do attack lines stored preconnected on the pumper have over attack lines stored 
in a dead load? 

19.  Laying a supply line from the hydrant to the fire is referred to as what? 

20.  In what circumstances might a split lay be utilized? 


