
“Introduction to fire brigade”.

Fire Fighter Qualifications And Safety

Standard Operating Procedures And Guidelines

Fire Service Communications

Incident Management System

Fire Behavior

Building Construction

At the end of this topic student will able to learn:

 Firefighter

 History

 Fog nozzle

 Deluge Gun

 Roles

 Variations

Definition/Overview:

Firefighter: Firefighters are rescuers extensively trained primarily to put out hazardous fires

that threaten civilian populations and property to rescue people from car accidents, collapsed

and burning buildings and other such situations. The increasing complexity of modern

industrialized life with an increase in the scale of hazards has stimulated both advances in

firefighting technology and a broadening of the firefighter-rescuer's remit. They sometimes

provide emergency medical services. The fire service, or fire and rescue service also known

in some countries as the fire brigade or fire department, are some of the emergency

services.Firefighting and firefighters have become ubiquitous around the world, from urban

areas to wildland areas, and on board ships.
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Key Points:

1. History

In 1934, the Western Actuarial Bureau sponsored a meeting in Kansas City to begin the

process of gaining consensus on common training methods and techniques. State fire training

directors from Oklahoma, Kansas, Missouri, and Arkansasattended and the Fire Service

Training Association (FSTA) was formed. By its next meeting in 1935, 16 states were

represented and more joined every year there after. Oklahoma A&M College (OAMC) was

chosen to publish the manuals to be developed by the Fire Service Training Association. In

1935, two planographed, hardbound books were produced: Elementary Science Applied to

the Firefighting Service and Ladders. Eventually a total of ten topics were covered and

published in 1937. Because of their red covers, the fire service called them The Redbooks.

The ten original Redbooks were:

 Forcible Entry, Ropes, Knots, and Extinguishers

 Ground Ladders

 Hose

 Salvage and Overhaul

 Fire Streams

 Fire Apparatus

 Ventilation

 Rescue

 First Aid

 Fire Prevention and Inspection

In 1955, FSTA becomes the International Fire Service Training Association or IFSTA when

the first Canadian officials attend and participate. In 1957, OklahomaA&M Collegebecame

Oklahoma State University. Throughout the 1950s and 1960s IFSTA became more active in

the U.S.fire service. IFSTA was a participant in the Williamsburg meeting that led to the

formation of the Joint Council of National Fire Service Organizations. Everett Hudiburg,

director of IFSTA, was selected to chair the Joint Council and spearheaded the formation of

the National Professional Qualifications Board (Pro Board). The Pro Board developed

professional qualifications standards and a national certification system. The four original

professional qualifications standards adopted in 1974 included:
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 Fire Fighters

 Fire Officers

 Fire Inspectors and Investigators

 Fire Instructors

IFSTA realized that its products could be used to assist firefighters in achieving certification.

IFSTA manuals were then revised to ensure they covered the standards. It was apparent that it

would be impractical for firefighters to have to buy at least 10 manuals to meet the firefighter

certification requirements.

It was decided that a single manual should be developed to assist firefighters in achieving

certification, and thus the Essentials of Fire Fighting was born. Carroll Herring, director of

the Louisiana Fireman Training Program (now know as the Louisiana State University Fire

and Emergency Training Institute, is credited with recommending the title of Essentials of

Fire Fighting. The first edition of Essentials of Fire Fighting was published in 1977 and

subsequent editions have been published in 1983, 1992, and 1998. The next edition is

scheduled for publication in 2007. It has been published, and is much better then the old one.

Instead of teaching you stupid things like how to use a 2.2 SCBA, it actully has Jakes in

Black FDNY gear being all badass.

2. Fog nozzle

A fog nozzle is a firefighting hose nozzle that breaks the water that flows through it into tiny

droplets of water. The theory is that small droplets of water create more surface area than a

solid stream created by a smooth bore nozzle. The water absorbs the heat, turns into steam,

and displaces the oxygen, smothering the fire. With the increase of surface area, this job is

done quicker. Specially designed fog nozzles (with no stream adjustment) have been certified

by Underwriters Laboratories (UL) for use on Class B & C hazards.

3. Deluge Gun

A deluge gun, fire monitor, master stream, or deck gun is an aimable controllable high-

capacity water jet used for manual firefighting or automatic fire protection systems. Fire

monitors are often designed to accommodate foam which has been injected in the upstream

piping. Fire monitors are often fitted to fire boats and on top of large firetrucks for use in
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manual fire fighting efforts. Fire monitors are also used in fixed fire protection systems to

protect high hazards, such as aviation hangars and helicopter landing pads. Most apparatus-

mounted fire monitors can be directed by a single firefighter, compared to a standard fire

hose which normally requires several. Fire Monitors can also be automatically positioned for

fixed systems. They can pump up to, and sometimes over, 2000 gallons per minute (126 litres

per second).

4. Roles

Fog nozzles play an important part in firefighting tactics. These types of nozzles are very

versatile and can accommodate different sizes of fire hose and fire streams. They can be used

for protection and for fire attack. When given the appropriate nozzle pressure and water

supply, they are effective for any fire ground situation.

Fog nozzles are typically used with fire attack hand lines. Most hand lines are 1 1/2, 1 3/4,

and 2 1/2 diameter fire hose. The fog nozzle that will be used on each size of fire hose is

made to handle the maximum gallons per minute (GPM) rating that the fire hose can handle.

There are fog nozzles that are used with master stream appliances also. A master stream can

flow between 350gpm to 2000gpm. The fog nozzles placed on these types of appliances are

made to handle that high of flow rate. Even with that high of flow rate, these fog nozzles are

still made with spray pattern adjustments and in the automatic or manually adjustable styles.

5. Variations

Fog nozzles are made in different styles and sizes. The two styles to choose from are the

automatic fog nozzles and the manually adjustable fog nozzles. Both of these nozzles can be

adjusted for the gallons per minute a firefighter needs to do the job. The automatic fog nozzle

relies on a constant pressure at the nozzle. The firefighter can operate the open-close handle,

and the nozzle will adjust the rate of flow by itself. This will give the firefighter the best flow

rate with the given amount of water. The manually adjustable fog nozzle works differently.

On these types of nozzles there is a flow adjustment bezel around the tip of nozzle. Usually

the 60gpm (gallons per minute), 95gpm, and the 125gpm flow rate selection settings are on

the bezel; depending on the size of the nozzle. The firefighter can select one of these settings

before or after the nozzle is opened. Once one of these gallon settings has been selected and
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supplied with the appropriate pressure, the flow rate will remain consistent with the gallons

per minute selected.

6. Pattern

All styles of fog nozzles have a spray pattern adjustment. These nozzles can produce three

different types of streams; the straight stream, the narrow-angle cone, and the wide-angle

cone. Each of these types of streams is used for different purposes. The straight stream can be

used for long reach. The narrow-angle cone can be used for advancing an attack line into a

structure or the fire room. Protection and ventilation is the typical use of the wide-angle fog

pattern. These types of spray patterns assist the firefighter in accomplishing his or her fire

suppression efforts.

7. Goals of firefighting

Aside from the main task of extinguishing fires, the goals of firefighting are (in order) saving

lives, saving property, and protecting the environment. Firefighting is an inherently difficult

occupation. As such, the skills required for safe operations are regularly practiced during

training evolutions throughout a firefighters career. In the United States, the preeminent fire

training and standards organization is the National Fire Protection Association (NFPA). Often

initial firefighting skills are taught during a local, regional, or state approved fire academy.

Depending on the requirements of a department, additional skills and certifications such as

technical rescue and Para-medicine may also be taught at this time.

Firefighters work closely with other emergency response agencies, most particularly local

and state police departments. As every fire scene is technically a crime scene until deemed

otherwise by a qualified investigator, there is often overlap between the responsibilities of

responding firefighters and police officers such as evidence and scene protection, initial

observations of first respondents, and chain of evidence issues. The increasing role of

firefighters in providing emergency medical services also brings firefighters into common

overlap with law enforcement. One example of this is a common state law requiring all

gunshot wounds to be reported to law enforcement agencies. Most career (full time, paid)

firefighters in North America are represented by the International Association of Fire

Fighters.
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Fire fighting has several basic skills: prevention, self preservation, rescue, preservation of

property and fire control. Firefighting is further broken down into skills which include size-

up, extinguishing, ventilation, and salvage and overhaul. Search and Rescue, which has

already been mentioned, is performed early in any fire scenario and many times is in unison

with extinguishing and ventilation.

8. Prevention

Prevention attempts to ensure that no place simultaneously has sufficient heat, fuel and air to

allow ignition and combustion. Fernando Cardona, the leading researcher in fire prevention is

accredited with much of the advancement and improvement to modern fire fighting

technique. Most prevention programs are directed at controlling the energy of activation

(heat).

Fire suppression systems have a proven record for controlling and extinguishing unwanted

fires. Many fire officials recommend that every building, including residences, have fire

sprinkler systems. Correctly working sprinklers in a residence greatly reduce the risk of death

from a fire. With the small rooms typical of a residence, one or two sprinklers can cover most

rooms. In addition, a major duty of fire services is the regular inspection of buildings to

ensure they are up to the current building fire codes, which are enforced so that a building can

sufficiently resist fire spread, potential hazards are located, and to ensure that occupants can

be safely evacuated, commensurate with the risks involved.

Other methods of fire prevention are by directing efforts to reduce known hazardous

conditions or by preventing dangerous acts before tragedy strikes. This is normally

accomplished in many innovative ways such as conducting presentations, distributing safety

brochures, providing news articles, writing public safety announcements(PSAs) or

establishing meaningful displays in well-visited areas. Ensuring that each household has

working smoke alarms, is educated in the proper techniques of fire safety, has an evacuation

route and rendezvous point is of top priority in public education for most fire prevention

teams in almost all fire department localities.
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9. Self-preservation

Self-preservation is very critical. The basic technique firefighters use is to know where they

are, and to avoid hazards. Current standards in the United States recommend that firefighters

work in teams, using a "two-in, two-out" rule whenever in an IDLH (Immediately Dangerous

to Life or Health) environment.

Tools are generally carried at all times and are important for not only forcible entry but also

for self rescue. A Self Contained Breathing Apparatus (SCBA) delivers air to the firefighter

through a full face mask and is worn to protect against smoke inhalation, toxic fumes, and

super heated gasses. A special device called a Personal Alert Safety System (PASS) is

commonly worn independently or as a part of the SCBA to alert others when a firefighter

stops moving for a specified period of time or manually operates the device. The PASS

device sounds an alarm that can assist another firefighter (Firefighter Assist and Search

Team), in locating the firefighter in distress.

Firefighters often carry personal self rescue ropes. The ropes are generally 30 feet long and

can provide a firefighter (that has enough time to deploy the rope) a partially controlled exit

out an elevated window. Lack of a personal rescue rope is cited in the deaths of two New

York City Firefighters, Lt. John Bellew and Lt. Curtis Meyran, who died after they jumped

from a fourth floor of a burning apartment building in the Bronx. Of the four firefighters who

jumped and survived only one of them had a self rescue rope. Since the incident the Fire

Department of New York City has issued self rescue ropes to their firefighters. In the United

States, 25% of fatalities to firefighters are caused by vehicle accidents while responding to or

returning from an incident. Many firefighters are also injured or killed by vehicles while

working at an incident (Paulison 2005). However, a large percentage of firefighters also

succumb to heart disease, in the line of duty.

10. Occupational health and safety

10.1. Cardiovascular disease

Firefighting has long been associated with poor cardiovascular outcomes. In the United

States, the most common cause of on-duty fatalities for firefighters is sudden cardiac

death. In addition to personal factors that may predispose an individual to coronary artery
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disease or other cardiovascular diseases, occupational exposures can significantly

increase a firefighter's risk. For instance, carbon monoxide, present in nearly all fire

environments, and hydrogen cyanide, formed during the combustion of paper, cotton,

plastics, and other substances containing carbon and nitrogen, interfere with the transport

of oxygen in the body. Hypoxia can then lead to heart injury. In addition, chronic

exposure to particulate matter in smoke is associated with atherosclerosis. Noise

exposures may contribute to hypertension and possibly ischemic heart disease. Other

factors associated with firefighting, such as stress, heat stress, and heavy physical

exertion, also increase the risk of cardiovascular events.

10.2. Structural collapses

Another leading cause of death during firefighting is structural collapse of part of a

burning building (e.g. a wall, floor, ceiling, roof, or truss system). Structural collapse,

which often occurs without warning, may crush or trap on-duty firefighters. To avoid loss

of life, all on-duty firefighters should maintain two-way communication with the incident

commander and be equipped with a Personal Alert Safety System device (PASS).

10.3. Rescue

Rescue operations consist of searching for and removing trapped occupants of hazardous

conditions. Animals may also be recovered, if resources and conditions permit. Generally

triage and first aid are performed outside, as removal from the hazardous atmosphere is

the primary goal in preserving life. Search patterns include movement against room walls

(to prevent rescuers from becoming lost or disoriented) and methodical searches of

specific areas by designated teams. Unlike a fire control team, a rescue team typically

moves faster, but has no hose to follow out to safety through the smoky darkness. A

rescue rope may be needed for tethering a team involved in exceptionally dangerous

conditions.

10.4. Incident commanders

Incident commanders also arrange for standby search and rescue teams to assist if

firefighters become lost, trapped, or injured. Such teams are commonly, and often

interchangeably, known as Rapid Intervention Teams (RIT), or Firefighter Assist and
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Search Teams (FAST). According to "two-in, two-out", the only time it is permissible for

a team of firefighters to enter a burning structure without backup in place outside is when

they are operating in what is known as "Rescue Mode". Rescue Mode occurs when

firefighters have arrived at the scene, and it is readily apparent that there are occupants

trapped inside who need immediate rescue. At such a time, properly equipped firefighters

(exercising good judgment tempered by training and experience) may enter the structure

and proceed directly to victims in need of rescue, RIT will then be put in place when

resources permit. The Worcester Cold Storage Warehouse fire provides a stark example

of disoriented rescuers perishing when their air supply was exhausted during a fruitless

primary search and subsequent RIT searches.

Searches for trapped victims are exhaustively detailed, often including searches of

cupboards, closets, and under beds. The search is divided into two stages, the primary and

secondary. The primary search is conducted quickly and thoroughly, typically beginning

in the area closest to the fire as it is subjected to the highest risk of exposure. The

secondary search only begins once the fire is under control, and is always (resources and

personnel permitting) performed by a different team from that which did the primary

search.

11. Rescue operations

Rescue operations may also involve the extrication of victims of motor vehicle crashes

(abbreviated MVC). Here firefighters use spreaders, cutters, and hydraulic rams, collectively

called hydraulic rescue toolsknown better to the public as Jaws of Lifeto remove metal from

the patient, followed by actually removing the patient, usually on a backboard with collar,

and transferring to a waiting ambulance crew in the cold zone. More technical forms of

rescue include subsets such as rope rescue, swiftwater rescue, confined space rescue, and

trench rescue. These types of rescue are often extremely hazardous and physically

demanding. They also require extensive technical training. NFPA regulation 1006 and 1670

state that a "rescuer" must have medical training to perform any technical rescue operation.

Accordingly, firefighters involved in rescue operations have some kind of medical training as

first responders, emergency medical technicians, paramedics or nurses.

Searching a building is normally a two to three man team. The most common way to search a

building that is filled with smoke is to crawl on hands and knees with an axe (or any other
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tool) in the firefighter's left hand. The firefighter will keep one hand on the wall, or a foot in

contact at all times with the wall. And scoot himself forward, swinging the handle of the axe

back and forth, searching for any objects in his way. If the object moves when touched, it

might be a person. Depending on the sound/feel it gives back, he can check what ever the

object was. If it's not a person, he will continue down along the wall.

Meanwhile his buddy/buddies have their right hand in contact with the lead firefighter's left

ankle and scooting with them. This way they cover a far larger spread of ground. Once the

person(s) is found, they will drag, carry, push, any way possible really, they will move the

victim back the way they came because they know the way they went was safe.

It is also important to remember that the Firefighter needs to check the floor before he moves

into the room. Once going into the room, he will go right, and follow the right wall. Next,

when in a group of 3, the 2nd in the search line will go into most rooms, check it over, and

then return out. (This is when doing a very detailed search because location of the victim is

unknown)

Topic Objective:

At the end of this topic student will able to learn:

 Fire fighting

 Fire prevention

 Model building

 Hazardous Materials Appliances

 Logistical Support Appliances

 Passive visual warnings

 Active visual warnings

 Audible warnings

 Additional equipment

 Campbell Shopping Complex fire inferno

 Sawtooth Complex fire
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Definition/Overview:

Fire fighting: Fire fighting services are provided in most developed areas to extinguish or

contain uncontrolled fires. Trained firefighters use fire trucks, water supply resources such as

water mains and fire hydrants or they might use A and B class foam depending on what is

feeding the fire. An array of other equipment to combat the spread of fires.

Fire prevention: Fire prevention is intended to reduce sources of ignition, and is partially

focused on programs to educate people from starting fires. Buildings, especially schools and

tall buildings, often conduct fire drills to inform and prepare citizens on how to react to a

building fire. Purposely starting destructive fires constitutes arson and is a criminal offense in

most jurisdictions.

Model building: Model building codes require passive fire protection and active fire

protection systems to minimize damage resulting from a fire. The most common form of

active fire protection is fire sprinklers. To maximize passive fire protection of buildings,

building materials and furnishings in most developed countries are tested for fire-resistance,

combustibility and flammability. Upholstery, carpeting and plastics used in vehicles and

vessels are also tested.

Key Points:

1. Hazardous Materials Appliances

Some fire departments keep special appliances for dealing with hazardous materials, or

"HazMat". These are of several types, from those used to clean spilled oil on streets and

highways, to full decontamination units, designed to clean victims and rescuers of

contaminants after an incident.

2. Logistical Support Appliances

Many fire departments operate a number of vehicles in specialised logistical functions. These

can be stand alone vehicles, or may be modular, such as with the use of a 'hookloader' system

Sometimes hookloaders are used for seldom-used equipment. A hookloader can load a

container very rapidly and act as a special unit with lower investment costs. For example, the
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Helsinki Rescue Department in Finlandhas several hookloader trucks and more than 40

containers including a water container, a hose container, an oil destruction container.

Containers may also carry a command post, material for catastrophes, hoses and pumps for

forest fires, even field hospitals, or for example, high-power pumps.

3. Design and construction

Many fire appliances around the world are based on standard truck or lorry models, which are

upgraded to the specifications required by the purchasing department. In the United States, a

majority of fire trucks are specially designed from the chassis to the cab and body. This has

led to the use of the term custom fire truck, as opposed to a commercial chassis and cab.

Modifications a fire appliance might undergo include adjustments for higher durability,

removal of any speed limiter, and adjustments for long periods of idling at a higher

temperature. This may be accomplished by heavy duty suspensions, brakes, tires, alternator,

transmission and cooling systems. It is also usual to upgrade the capacity of the electrics of

the vehicle, in order to accommodate the use of additional electrical and electronic

equipment. Fire appliances have audible and visual warnings, to protect themselves from

traffic, and make themselves seen to other units at an incident. In many countries, use of the

audible and visual warnings affords the driver a degree of exemption from road traffic laws

(such as the right to exceed speed limits, treat red stop lights as give way etc.) and may also

infer a duty on other motorists to move out of the direction of passage of the fire vehicle (or

face possible prosecution).

4. Visual warnings

Visual warnings on a fire appliance can be of two types - either passive or active.

5.Passive visual warnings

The passive visual warnings involve the use of high contrast patterns. Older vehicles (and

those in developing countries) are more likely to have their patterns painted on, whereas

modern appliances often carry retro-reflective designs which reflect light from car headlights

or torches. Patterns include 'checker board' (alternate coloured squares, sometimes called

'battenburg markings', named after a type of cake), chevrons (arrowheads - often pointed

towards the front of the vehicle if on the side, or pointing vertically upwards if on the rear) or
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stripes (along the side - these were the first type or retro-reflective devices introduced, as the

original retro-reflective material came only in tape form). In some countries, in addition to

retro-reflective markings, vehicles are now painted a bright yellow or orange, although in

many other countries, red remains the colour for fire engines.

Another passive marking is the word FIRE, RESCUE or local language variant spelled out in

reverse on the front of the vehicle. This enables drivers of other vehicles to more easily

identify an approaching fire service vehicle in their rear view mirrors. The appliance may

also display a telephone number which may be used to summon assistance, along with the

name of the operating department or station identifier.

6. Active visual warnings

The active visual warnings are usually in the form of flashing coloured lights (also known as

'beacons' or 'lightbars'). These flash in order to attract the attention of other road users as the

fire appliance approaches, or to provide warning to motorists approaching a stopped

appliance in a dangerous position on the road. Common colours for fire warning beacons are

blue and red. The beacons can be made to flash, the original method was to place a spinning

mirror which moves around a light bulb, called a 'rotating beacon'. More modern methods

include the use of strobe lights, which are usually brighter, and can be programmed to

produce specific patterns (such as a left -> right pattern when parked on the left hand side of

the road, indicating to other road users that they should move out away from the vehicle).

There is also the more widespread use of LED flashing lights as they are low profile and low

energy.

7.Audible warnings

In addition to visual warnings, most appliances are also fitted with audible warnings,

sometimes known as sirens, which can alert people and vehicles to the presence of an

emergency vehicle before they can be seen. The first audible warnings were mechanical bells,

mounted to either the front or roof of the truck. Most vehicles are now fitted with electronic

sirens, which can produce a range of different noises. Fire service driving training often

includes the use of different noises depending on traffic conditions and manoeuvre being

performed. For instance, on a clear road, approaching a junction, the 'wail' setting may be

used, which gives a long up and down variation, with an unbroken tone, whereas, in heavy
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slow traffic, a 'yelp' setting may be preferred, which is like a wail, but sped up. The speakers

for modern sirens can be located in several places on the vehicle, including being integral to

the lightbar, or hidden in the grille. Some vehicles may also be fitted with airhorn audible

warnings. A number of North American fire departments have returned to the 'acoustic' or

'air' traditional siren as its overtones help the public 'locate' and avoid the firetruck--the newer

electronic signals disperse almost pure tones which are hard to locate, especially in city

'canyons' of buildings.

A development is the use of the RDS system of car radios, whereby the vehicle can be fitted

with a short range FM transmitter, set to RDS code 31, which interrupts the radio of all cars

within range, in the manner of a traffic broadcast, but in such a way that the user of the

receiving radio is unable to opt out of the message (as with traffic broadcasts). This feature is

built in to all RDS radios for use in national emergency broadcast systems, but short range

units on emergency vehicles can prove an effective means of alerting traffic to their presence,

although is not able to alert pedestrians and non-RDS radio users.

8. Additional equipment

Firefighters may also have a range of additional equipment available to them, which may

include:

8.1.Two Way Radio

One of the most important pieces of equipment. Many services have moved from

traditional UHF/VHF sets, which can be monitored externally, to more secure systems,

such as those working on a GSM system, such as TETRA

8.2. Mobile Data Terminal

Many appliances are fitted with Mobile Data Terminals (or MDTs), which are connected

wirelessly to a central computer, and enable firefighters to call up details such as incident

logs, maps of locations or exclusion zones.
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8.3.Evidence gathering CCTV

Some fire vehicles can be fitted with video cameras used to record activity. They may

also be fitted with sound recording facilities. This is used for the protection of the crew

(and evidence of any assaults or intimidation of the firefighters) or can be used as

evidence relating to the incident itself.

8.4.Ramming pads

These rubberised pads are fitted to the chassis of the appliance, to allow the vehicle to be

used as a battering ram, or to push other vehicles off the road in an emergency.

9. CampbellShopping Complex fire inferno

The Campbell Shopping Complex fire was a major disaster in Malaysia which took place on

8 April 1976 at Jalan Campbell (now Jalan Dang Wangi), Kuala Lumpur. The entire

shopping complex including its 20 storey office tower block were completely destroyed in a

fire. It was Malaysia's first towering inferno and the worst fire disaster involving a highrise

building to date. The fire, which started at 10.30 pm, lasted for nearly 30 hours, claiming the

life of one victim, Yap Leong Hoem, 59, as well as the total losses of RM50 million. The

cause of the fire was an electrical short circuit.

The building was burnt for nearly 30 hours and fortunately, it did not collapse entirely as one

section of the podium had collapsed due to the intense heat. The building was only three

years old at the time of the blaze, having being opened in 1973 which was at that time Kuala

Lumpur's first highrise shopping complex. It was kept under repair and reconstructed for a

few years after the blaze before it was reopened to the public around 1979.

10. Sawtooth Complex fire

The Sawtooth Complex fire was a group of wildfires in San BernardinoCounty in the U.S.

state of California in the summer of 2006. The Complex was made up of the Sawtooth,

Waters, and Ridge fires, and burnt in chaparral two miles (3.2 km) east of YuccaValley.

The Sawtooth Complex fire was started by lightning on July 9, 2006 at 8:30 am PDT. The

fire burned 61,700 acres (250 km) and destroyed 50 homes, 8 mobile homes, 13 garages, 171
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outbuildings, 191 cars and pick up trucks, 3 R.V.s, 27 trailers, 2 railcars, 9 tractors. 12

residences were damaged. There were 17 minor injuries and 1 civilian fatality.

Residents of Pioneertown, Skyline Ranch, Pipes Canyon, Gamma Gulch, northern Morongo

Valley, BurnsCanyon and Rimrock were placed under mandatory evacuations. Pioneertown

is the site of several historic structures dating back to 1940s Hollywood film production.

While some buildings in Pioneertown were destroyed, the historic structures were spared. At

5:00 pm PDT on July 14, the Sawtooth Complex fire merged with the Millard Complex fire.

The fire was 100% contained on July 18.

Topic Objective:

At the end of this topic student will able to learn:

 Communication and Command Structure

 Telecommunicator

 Radio Communication

 Structure fires

 Firestops

 Building utilisation

 Fire protection

 Building Operation in conformance with Design

 Fireproofing

 Building construction

Definition/Overview:

Communication: Communication is a process whereby information is encoded and imparted

by a sender to a receiver via a channel/medium. The receiver then decodes the message and

gives the sender a feedback. Communication requires that all parties have an area of

communicative commonality. There are auditory means, such as speaking, singing and

sometimes tone of voice, and nonverbal, physical means, such as body language, sign

language, paralanguage, touch, eye contact, by using writing.
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Key Points:

1. Communication and Command Structure

The expedient and accurate handling of fire alarms or calls is significant factors in the

successful outcome of any incident. Fire department communications play a critical role in

that successful outcome. Fire department communications include the methods by which the

public can notify the communications center of an emergency, the methods by which the

center can notify the proper fire fighting forces, and the methods by which information is

exchanged at the scene.

2. Telecommunicator

A telecommunicator (often referred to as a dispatcher) has a role different but just as

important as other emergency personnel. The telecommunicator must process calls from

unknown and unseen individuals, usually calling under stressful conditions. He/she must be

able to obtain complete, reliable information from the caller and prioritize requests for

assistance. It is the dispatcher's responsibility to bring order to chaos.

While some fire departments are large enough to utilize their own telecommunication

dispatcher, most rural and small areas rely on a central dispatcher to provide handling of fire,

rescue and police services. Firefighters are trained to use communications equipment to

receive alarms, give and receive commands, request assistance, and report on conditions.

Since firefighters from different agencies routinely provide mutual aid to each other, and

routinely operate at incidents where other emergency services are present, it is essential to

have structures in place to establish a unified chain of command, and share information

between agencies. The U.S. Federal Emergency Management Agency has established a

National Incident Management System. One component of this system is the Incident

Command System.

3. Radio Communication

All radio communication in the United Statesis under authorization from the Federal

Communications Commission (FCC); as such, fire departments that operate radio equipment

must hold radio licenses from the FCC. Ten codes were popular in the early days of radio

equipment because of poor transmission and reception. Advances in modern radio technology
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have reduced the need for ten-codes and many departments have converted to simple English

(clear text). A New York Cityfireman calls for ten more rescue workers to make their way

into the rubble of the World Trade Center.

4. Structure fires

4.1.A firefighter of the ACT Fire Brigade

Buildings that are made of flammable materials such as wood are different from so called

"fire-resistant" buildings such as concrete high-rises. Generally, a "fire-resistant" building

is designed to limit fire to a small area or floor. Other floors can be safe simply by

preventing smoke inhalation and damage. All buildings suspected of being on fire must

be evacuated, regardless of fire rating.

While sometimes fires can be limited to small areas of a structure, wider collateral

damage due to smoke, water, and burning embers is common. Utility shutoff (such as gas

and electricity) is typically an early priority of arriving fire crews. Furthermore, fire

prevention can take on a special meaning for property where hazardous materials are

being used or stored.

4.2.ACTFB fire trucks

Some fire fighting tactics may appear to be destructive, but often serve specific needs. For

example, during "ventilation" firefighters are often forced to open holes in the roof or

floors of a structure (called "vertical ventilation") or open windows or walls (called

"horizontal ventilation") to remove smoke and heated gases from the interior of the

structure. Such ventilation methods are also used to locate victims quicker as visibility

increases and to help preserve the life of trapped or unconscious individuals due to the

poisonous gases inside of the structure. Vertical Ventilation is absolutely vital to

firefighter safety in the event of a Flashover or Backdraft scenario. Releasing the

flammable gasses through the roof often eliminates the possibility of a backdraft and by

the removal of heat the possibility of a flashover is reduced significantly. Flashovers, due

to their intense heat (900 - 1200 degrees fahrenheit) and explosive temperaments are

almost always fatal to firefighter personnel. Precautionary methods, such as busting a
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window out, often reveal backdraft situations before the firefighter enters the structure

and is met with the circumstance head-on. Firefighter safety is the number one priority.

Whenever possible, movable property is moved into the middle of a room and covered

with a heavy cloth tarp (a "salvage cover"). Other steps may be taken to divert or remove

fire flow runoff (thus salvaging property by avoiding unnecessary damage),

retrieving/protecting valuables found during suppression or overhaul, and boarding

windows, roofs and doors against the elements and looters.

4.3.Fire control

Fire control (or fire fighting) consists of depriving a fire of fuel (Reducing Agent),

oxygen (Oxidizing Agent), heat and/or the chemical chain reaction that are necessary to

sustain itself or re-kindle (also known as the four components of The Fire Tetrahedron).

Firefighters are equipped with a wide variety of equipment to accomplish this task. Some

of their tools include ladder trucks, pumper trucks, tanker trucks, fire hose, and fire

extinguishers. Very frequent training and refresher training is required.

Structure fires may be attacked, generally, either by "interior" or "exterior" resources, or

both. Interior crews, using the "two-in, two out" rule, may advance hose lines inside the

building, find the fire and cool it with water. Exterior crews may direct water into

windows or other openings, or against other nearby fuels exposed to the initial fire. A

proper command structure will plan and coordinate the various teams and equipment to

safely execute each tactic.

5. Firestops

Firestops in occupancy separations are also more likely to be required not only an equal fire

protection rating (a fire-resistance rating for closures) but must also provide a temperature

rating, such that the components of the firestop systems, including the penetrants, are not

permitted to rise in temperature above 140C (284F) on average or 180C (356F) on any single

point, so as to lower the likelihood of auto-ignition on the unexposed side. In this manner,

occupancy separations are treated similarly to fire walls, which are structurally stable in case

of a fire, limiting fire-induced building collapse.
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In this sense, there are two occupancies in most single-family homes: the garage and the

living space of the home. Because automobile gasoline or petrol is flammable, an occupancy

separation is often required between the two, should there be a vehicle fire. Water heaters and

central heating are often placed in this space as well, for their use of natural gas, propane, or

other fossil fuels in combustion. This also helps to prevent carbon monoxide poisoning.

6. Building utilisation

Occupancy can also refer to the number of units in use, such as hotel rooms, apartment flats,

or offices. When a motel is at full (100%) occupancy, a NO VACANCY neon sign is often

turned on (though the sign often still says VACANCY at other times). Office buildings and

apartments in particular aim for full occupancy, but if too many are built in an area this is

often not the case. Completely vacant buildings can also attract crime, and are eventually

targeted for redevelopment or at least renovation.

Occupancy can also mean the number of persons using an undivided space, such as a meeting

room, ballroom, auditorium, or stadium. As with building codes, fire-protection authorities

often set a limit on the number of people that can occupy a space, primarily because they

must be able to leave the building through the available number of exits in a reasonable

amount of time, without tripping or trampling each other in a panicked stampede, possibly

blinded by smoke. The integrity of a structure may also be at stake, because too many people

will put excessive weight and other forces, leading in some cases to a collapse. An occupancy

sensor is a device that can tell if someone is in a room, and is often used in home automation

and security systems. These are typically more advanced than motion sensors, which can only

detect motion.

7. Fire protection

Fire protection is the study and practice of mitigating the unwanted effects of fires. It

involves the study of the behaviour, compartmentalisation, suppression and investigation of

fire and its related emergencies, as well as the research and development, production, testing

and application of mitigating systems. In structures, be they land-based, offshore or even

ships, the owners and operators are responsible to maintain their facilities in accordance with
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a design-basis that is rooted in laws, including the local building code and fire code, which

are enforced by the Authority Having Jurisdiction. Buildings must be constructed in

accordance with the version of the building code that is in effect when an application for a

building permit is made. Building inspectors check on compliance of a building under

construction with the building code. Once construction is complete, a building must be

maintained in accordance with the current fire code, which is enforced by the fire prevention

officers of a local fire department. In the event of fire emergencies, Firefighters, fire

investigators, and other fire prevention personnel called to mitigate, investigate and learn

from the damage of a fire. Lessons learned from fires are applied to the authoring of both

building codes and fire codes. In the United States, this term is used by engineers and code

officials when referring only to active and passive fire protection systems, and does usually

not encompass fire detection systems such as fire alarms or smoke detection.

8. Building Operation in conformance with Design

The building is designed in compliance with the local building code and fire code by the

architect and other consultants. A building permit is issued after review by the Authority

Having Jurisdiction (AHJ). Deviations from that original plan should be made known to the

AHJ to make sure that the change is still in compliance with the law to prevent any unsafe

conditions that may violate the law and put people at risk. For example, if the firestop

systems in a structure were inoperable, a significant part of the fire safety plan would not

work in the event of a fire because the walls and floors that contain the firestops are intended

to have a fire-resistance rating, which has been achieved through passing a fire test and,

often, product certification of the components involved in the construction of those walls and

floors. Likewise, if the sprinkler system or fire alarm system is is inoperable for lack of

knowledgeable maintenance, or if the building occupants prop open a fire door and then run a

carpet through, the likelihood of damage and casualties is increased. It is vital for everyone to

realise that fire protection within a structure is a system that relies on all of its components.

9. Fireproofing

Fireproofing, a passive fire protection measure, refers to the act of making materials or

structures more resistant to fire, or to those materials themselves, or the act of applying such

materials. Applying a certification listed fireproofing system to certain structures allows these

to have a fire-resistance rating. The term fireproof does not necessarily mean that an item
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cannot ever burn: It relates to measured performance under specific conditions of testing and

evaluation. Fireproofing does not allow treated items to be entirely unaffected by any fire, as

conventional materials are not immune to the effects of fire at a sufficient intensity and/or

duration.

10. Building construction

Building construction is the process of adding structure to real property. The vast majority of

building construction projects are small renovations, such as addition of a room, or

renovation of a bathroom. Often, the owner of the property acts as laborer, paymaster, and

design team for the entire project. However, all building construction projects include some

elements in common - design, financial, and legal considerations. Many projects of varying

sizes reach undesirable end results, such as structural collapse, cost overruns, and/or litigation

reason, those with experience in the field make detailed plans and maintain careful oversight

during the project to ensure a positive outcome.

Building construction is procured privately or publicly utilizing various delivery

methodologies, including hard bid, negotiated price, traditional, management contracting,

construction management-at-risk, design & build and design-build bridging.

Residential construction practices, technologies, and resources must conform to local

building authority regulations and codes of practice. Materials readily available in the area

generally dictate the construction materials used (e.g. brick versus stone, versus timber). Cost

of construction on a per square metre (or per square foot) basis for houses can vary

dramatically based on site conditions, local regulations, economies of scale (custom designed

homes are always more expensive to build) and the availability of skilled tradespeople. As

residential (as well as all other types of construction) can generate a lot of waste,careful

planning again is needed here.

The most popular method of residential construction in the United States is wood framed

construction. As efficiency codes have come into effect in recent years, new construction

technologies and methods have emerged. University Construction Management departments
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are on the cutting edge of the newest methods of construction intended to improve efficiency,

performance and reduce construction waste.

Topic Objective:

At the end of this topic student will able to learn:

 Incident management

 Ventilation

 Plan

 Planning

 What should a plan be?

 Purpose of Plan

 Importance of the planning Process

 Preparing a Plan

 Applications In organizations

 In public policy

Definition/Overview:

Incident management: Incident management (IcM) refers to the activities of an organization

to identify, analyze and correct hazards. For instance, a fire in a factory would be a risk that

realized, or an incident that happened. An Incident Response Team (IRT) or an Incident

Management Team (IMT), specifically designated for the task beforehand or on the spot,

would then manage the organization through the incident.

Planning: Planning in organizations and public policy is both the organizational process of

creating and maintaining a plan; and the psychological process of thinking about the activities

required to create a desired future on some scale. As such, it is a fundamental property of

intelligent behavior. This thought process is essential to the creation and refinement of a plan,

or integration of it with other plans, that is, it combines forecasting of developments with the

preparation of scenarios of how to react to them.

Procedure: A procedure is a specification of series of actions, acts or operations which have

to be executed in the same manner in order to always obtain the same result in the same

circumstances (for example, emergency procedures). Less precisely speaking, this word can
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indicate a sequence of activities, tasks, steps, decisions, calculations and processes, that when

undertaken in the sequence laid down produces the described result, product or outcome. A

procedure usually induces a change.

Key Points:

1. Incident management

Usually as part of the wider management process in private organizations, incident

management is followed by post-incident analysis where it is determined why the incident

happened despite precautions and controls. This information is then used as feedback to

further develop the security policy and/or its practical implementation. In the USA, the

National Incident Management System, developed by the Department of Homeland Security,

integrates effective practices in emergency management into a comprehensive national

framework. Buildings that are made of flammable materials such as wood are different from

so called "fire-resistant" buildings such as concrete high-rises. Generally, a "fire-resistant"

building is designed to limit fire to a small area or floor. Other floors can be safe simply by

preventing smoke inhalation and damage. All buildings suspected of being on fire must be

evacuated, regardless of fire rating.

While sometimes fires can be limited to small areas of a structure, wider collateral damage

due to smoke, water, and burning embers is common. Utility shutoff (such as gas and

electricity) is typically an early priority of arriving fire crews. Furthermore, fire prevention

can take on a special meaning for property where hazardous materials are being used or

stored.

2. Ventilation

Some fire fighting tactics may appear to be destructive, but often serve specific needs. For

example, during "ventilation" firefighters are often forced to open holes in the roof or floors

of a structure (called "vertical ventilation") or open windows or walls (called "horizontal

ventilation") to remove smoke and heated gases from the interior of the structure. Such

ventilation methods are also used to locate victims quicker as visibility increases and to help

preserve the life of trapped or unconscious individuals due to the poisonous gases inside of

the structure.
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Vertical Ventilation is absolutely vital to firefighter safety in the event of a Flashover or

Backdraft scenario. Releasing the flammable gasses through the roof often eliminates the

possibility of a backdraft and by the removal of heat the possibility of a flashover is reduced

significantly. Flashovers, due to their intense heat (900 - 1200 degrees fahrenheit) and

explosive temperaments are almost always fatal to firefighter personnel. Precautionary

methods, such as busting a window out, often reveal back draft situations before the

firefighter enters the structure and is met with the circumstance head-on. Firefighter safety is

the number one priority.

Whenever possible, movable property is moved into the middle of a room and covered with a

heavy cloth tarp (a "salvage cover"). Other steps may be taken to divert or remove fire flow

runoff (thus salvaging property by avoiding unnecessary damage), retrieving/protecting

valuables found during suppression or overhaul, and boarding windows, roofs and doors

against the elements and looters.

Searching a building is normally a two to three man team. The most common way to search a

building that is filled with smoke is to crawl on hands and knees with an axe (or any other

tool) in the firefighter's left hand. The firefighter will keep one hand on the wall, or a foot in

contact at all times with the wall. And scoot himself forward, swinging the handle of the axe

back and forth, searching for any objects in his way. If the object moves when touched, it

might be a person. Depending on the sound/feel it gives back, he can check what ever the

object was. If it's not a person, he will continue down along the wall.

3. Plan

A plan is typically any procedure used to achieve an objective. It is a set of intended actions,

through which one expects to achieve a goal. Plans can be formal or informal:

 Structured and formal plans, used by multiple people, are more likely to occur in projects,

diplomacy, careers, economic development, military campaigns, combat, or in the conduct of

other business.

 Informal or ad-hoc plans are created by individuals in all of their pursuits.

The most popular ways to describe plans are by their breadth, time frame, and specificity;

however, these planning classifications are not independent of one another. For instance,
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there is a close relationship between the short-and long-term categories and the strategic and

operational categories. It is common for less formal plans to be created as abstract ideas, and

remain in that form as they are maintained and put to use. More formal plans as used for

business and military purposes, while initially created with and as an abstract thought, are

likely to be written down, drawn up or otherwise stored in a form that is accessible to

multiple people across time and space. This allows more reliable collaboration in the

execution of the plan

4. Planning

The term is also used to describe the formal procedures used in such an endeavor, such as the

creation of documents, diagrams, or meetings to discuss the important issues to be addressed,

the objectives to be met, and the strategy to be followed. Beyond this, planning has a

different meaning depending on the political or economic context in which it is used.

5. What should a plan be?

A plan should be a realistic view of the expectations. Depending upon the activities, a plan

can be long range, intermediate range or short range. It is the framework within which it must

operate. For management seeking external support, the plan is the most important document

and key to growth. Preparation of a comprehensive plan will not guarantee success, but lack

of a sound plan will almost certainly ensure failure.

6. Purpose of Plan

Just as no two organizations are alike, so also their plans. It is therefore important to prepare

a plan keeping in view the necessities of the enterprise. A plan is an important aspect of

business. It serves the following three critical functions: Helps management to clarify, focus,

and research their business's or project's development and prospects. Provides a considered

and logical framework within which a business can develop and pursue business strategies

over the next three to five years. Offers a benchmark against which actual performance can

be measured and reviewed.
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7. Importance of the planning Process

A plan can play a vital role in helping to avoid mistakes or recognize hidden opportunities.

Preparing a satisfactory plan of the organization is essential. The planning process enables

management to understand more clearly what they want to achieve, and how and when they

can do it. A well-prepared business plan demonstrates that the managers know the business

and that they have thought through its development in terms of products, management,

finances, and most importantly, markets and competition. Planning helps in forecasting the

future, makes the future visible to some extent. It bridges between where we are and where

we want to go. Planning is looking ahead.

8. Preparing a Plan

Planning is not done off hand. It is prepared after careful and extensive research. For a

comprehensive business plan, management has to

 Clearly define the target / goal in writing.

 It should be set by a person having authority.

 The goal should be realistic.

 It should be specific.

 Acceptability

 Easily measurable

 Identify all the main issues which need to be addressed.

 Review past performance.

 Decide budgetary requirement.

 Focus on matters of strategic importance.

 What are requirements and how will they be met?

 What will be the likely length of the plan and its structure?

 Identify shortcomings in the concept and gaps.

 Strategies for implementation.

 Review periodically.

9. Applications In organizations
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Planning is also a management function, concerned with defining goals for future

organizational performance and deciding on the tasks and resources to be used in order to

attain those goals. To meet the goals, managers may develop plans such as a business plan or

a marketing plan. Planning always has a purpose. The purpose may be achievement of certain

goals or targets. The planning helps to achieve these goals or target by using the available

time and resources. To minimize the timing and resources also require proper planning.

10. In public policy

Planning refers to the practice and the profession associated with the idea of planning an idea

yourself, (land use planning, urban planning or spatial planning). In many countries, the

operation of a town and country planning system is often referred to as 'planning' and the

professionals which operate the system are known as 'planners'....... Planning: Planning is a

process for accomplishing purpose. It is blue print of business growth and a road map of

development. It helps in deciding objectives both in quantitative and qualitative terms. It is

setting of goals on the basis of objectives and keeping in view the resources.

It is a conscious as well as sub-conscious activity. It is an anticipatory decision making

process that helps in coping with complexities. It is deciding future course of action from

amongst alternatives. It is a process that involves making and evaluating each set of

interrelated decisions. It is selection of missions, objectives and translation of knowledge into

action.

A planned performance brings better results compared to unplanned one. A Managers job is

planning, monitoring and controlling. Planning and goal setting are important traits of an

organization. It is done at all levels of the organization. Planning includes the plan, the

thought process, action, and implementation. Planning gives more power over the future.

Planning is deciding in advance what to do, how to do it, when to do it, and who should do it.

It bridges the gap from where the organization is to where it wants to be. The planning

function involves establishing goals and arranging them in logical order

Topic Objective:

At the end of this topic student will able to learn:

 Wildfire
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 Fire Propagation

 Wildfire Behaviors

 French models of wildfires

Definition/Overview:

Wildfire : A wildfire, also known as a wildland fire, forest fire, brush fire, vegetation fire,

grass fire, peat fire, bushfire (in Australasia), or hill fire, is an uncontrolled fire often

occurring in wildland areas, but which can also consume houses or agricultural resources.

Common causes include lightning, human carelessness, arson, volcano eruption, pyroclastic

cloud from active volcano, and underground coal fire. Heat waves, droughts, and cyclical

climate changes such as El Nio can also dramatically increase the risk of wildfires. The word

"wildfire" was once a synonym for Greek fire as well as a word for any furious or destructive

conflagration. According to the Oxford English Dictionary, the earliest known usages are

specifically for lightning-caused conflagrations. The modern usage may have arisen in part

from people misunderstanding the expression "spread like wildfire".

Key Points:

1. Wildfire

Wildfires tend to be most common and severe during years of drought and occur on days of

strong winds. With extensive urbanization of wildlands, these fires often involve destruction

of suburban homes located in the wildland urban interface, a zone of transition between

developed areas and undeveloped wildland. Today it is generally accepted that wildfires are a

natural part of the ecosystem of numerous wildlands, where some plants have evolved to

survive fires by a variety of strategies (from possessing reserve shoots that sprout after a fire,

to fire-resistant seeds), or even encourage fire (for example eucalypts contain flammable oils

in their leaves) as a way to eliminate competition from less fire-tolerant species. Smoke,

charred wood, and head are common fire cues that stimulate the germination of seeds. In

2004, researchers discovered that exposure to smoke from burning plants actually promotes

germination in other types of plants by inducing the production of the orange butenolide.

However, many ecosystems are suffering from too much fire such as the chaparral in

southern California and lower elevation deserts in the American Southwest. The increased
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fire frequency in these areas has caused the elimination of native plant communities and has

replaced them with non-native weeds. These weeds create a positive feedback loop,

increasing fire frequency even more.On occasions, wildfires have caused large-scale damage

to private or public property, destroying many homes and causing deaths, particularly when

they have reached urban-fringe communities. Wildfires are extremely dangerous, but some

are purposely caused. The evaporation of water in plants is balanced by water absorbed from

the soil. Below this threshold, the plants dry out and under stress release the flammable gas

ethylene. A consequence of a long hot and dry period is therefore that the air contains

flammable essences and plants are drier and highly flammable.

2. Fire Propagation

The propagation of the fire has three mechanisms:

2.1.Crawling fire

The fire spreads via low level vegetation (e.g., bushes)

2.2.Crown fire

A fire that "crowns" (spreads to the top branches of trees) can spread at an incredible pace

through the top of a forest. Crown fires can be extremely dangerous to all inhabitants

underneath, as they may spread faster than they can be outrun, particularly on windy

days.

2.3.Jumping fire and spotting fire

Burning branches and leaves are carried by the wind and start distant fires; the fire can

thus "jump" over a road, river, or even a firebreak. In Australian bushfires, spot fires have

been documented "up to 10 km ahead of the fire front.

3. Wildfire Behaviors

The Nevada Bureau of Land Management identifies several different wildfire behaviors. For

example, extreme fire behavior includes wide rates of spread, prolific crowning and/or

spotting, the presence of fire whirls, or a strong convection column. Extreme wildfires behave

erratically and unpredictably.
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In southern California, under the influence of Santa Ana winds, wildfires can move at

incredible speeds, up to 40 miles (60 km) in a single day, consuming up to 1,000 acres (4 km)

per hour. Dense clouds of burning embers push relentlessly ahead of the flames crossing

firebreaks without pause. The powerful updraft caused by a large wildfire will draw in air

from surrounding areas. These self-generated winds can lead to a phenomenon known as a

firestorm.

4. French models of wildfires

French models of wildfires dictate that a fire's front line will take on the characteristic shape

of a pear; the major axis being aligned with the wind. In the case of the fires in southeastern

France, the speed of the fire is estimated to be 3% to 8% of the speed of the wind, depending

on the conditions (density and type of vegetation, slope). Other models predict an elliptical

shape when the ground is flat and the vegetation is homogeneous.

Another type of wildfire is the smouldering fire. It involves the slow combustion of surface

fuels without generating flame, spreading slowly and steadily. It can linger for days or weeks

after flaming has ceased, resulting in potential large quantities of fuel consumed and

becoming a global source of emissions to the atmosphere. It heats the duff and mineral layers,

affecting the roots, seeds and plant stems at the ground.

Since 1997, in Kalimantanand East Sumatra, Indonesia, there is a type of continuous

smouldering fire on the peat bogs that burns underground for years without any supply of

oxygen. The underground fire ignited new forest fires each year during dry season

Topic Objective:

At the end of this topic student would be able to:

 Types of construction projects

 Building construction

 Industrial construction

 Construction processes

 Design team

 Financial advisors

 Legal considerations
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 Interaction of expertise

 Procurement

 Traditional

 Design and build

 Management procurement systems

 Authority having jurisdiction

Definition/Overview:

Construction: In the fields of architecture and civil engineering, construction is a process

that consists of the building or assembling of infrastructure. Far from being a single activity,

large scale construction is a feat of multitasking. Normally the job is managed by the project

manager and supervised by the construction manager, design engineer, construction engineer

or project architect.

Key Points:

1. Construction

For the successful execution of a project, effective planning is essential. Those involved with

the design and execution of the infrastructure in question must consider the environmental

impact of the job, the successful scheduling, budgeting, site safety, availability of materials,

logistics, inconvenience to the public caused by construction delays, preparing tender

documents, etc.

2. Types of construction projects

In general, there are three types of construction:

 Building construction

 Heavy/civil construction

 Industrial construction

2.1.Building construction

Building construction is the process of adding structure to real property. The vast majority

of building construction projects are small renovations, such as addition of a room, or
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renovation of a bathroom. Often, the owner of the property acts as laborer, paymaster, and

design team for the entire project. However, all building construction projects include

some elements in common - design, financial, and legal considerations. Many projects of

varying sizes reach undesirable end results, such as structural collapse, cost overruns,

and/or litigation reason, those with experience in the field make detailed plans and

maintain careful oversight during the project to ensure a positive outcome.

Building construction is procured privately or publicly utilizing various delivery

methodologies, including hard bid, negotiated price, traditional, management contracting,

construction management-at-risk, design & build and design-build bridging.

Residential construction practices, technologies, and resources must conform to local

building authority regulations and codes of practice. Materials readily available in the

area generally dictate the construction materials used (e.g. brick versus stone, versus

timber). Cost of construction on a per square metre (or per square foot) basis for houses

can vary dramatically based on site conditions, local regulations, economies of scale

(custom designed homes are always more expensive to build) and the availability of

skilled tradespeople. As residential (as well as all other types of construction) can

generate a lot of waste, careful planning again is needed here.

The most popular method of residential construction in the United States is wood

framed construction. As efficiency codes have come into effect in recent years, new

construction technologies and methods have emerged. University Construction

Management departments are on the cutting edge of the newest methods of

construction intended to improve efficiency, performance and reduce construction

waste.

Building construction is the process of adding structure to real property. The vast

majority of building construction projects is small renovations, such as addition of a

room, or renovation of a bathroom. Often, the owner of the property acts as laborer,

paymaster, and design team for the entire project. However, all building construction

projects include some elements in common - design, financial, and legal

considerations. Many projects of varying sizes reach undesirable end results, such as
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structural collapse, cost overruns, and/or litigation reason; those with experience in

the field make detailed plans and maintain careful oversight during the project to

ensure a positive outcome. Building construction is produced privately or publicly

utilizing various delivery methodologies including hard-bid, negotiated price,

traditional management-at-risk design build and design build bridging

2.2.Industrial construction

Industrial construction, though a relatively small part of the entire construction industry,

is a very important component. Owners of these projects are usually large, for-profit,

industrial corporations. These corporations can be found in such industries as medicine,

petroleum, chemical, power generation, manufacturing, etc. Processes in these industries

require highly specialized expertise in planning, design, and construction. As in building

and heavy/highway construction, this type of construction requires a team of individuals

to ensure a successful project.

3. Construction processes

3.1.Design team

In the modern industrialized world, construction usually involves the translation of paper

or computer based designs into reality. A formal design team may be assembled to plan

the physical proceedings, and to integrate those proceedings with the other parts. The

design usually consists of drawings and specifications, usually prepared by a design team

including the client architects, interior designers, surveyors, civil engineers, cost

engineers (or quantity surveyors), mechanical engineers, electrical engineers, structural

engineers, and fire protection engineers. The design team is most commonly employed by

(i.e. in contract with) the property owner. Under this system, once the design is completed

by the design team, a number of construction companies or construction management

companies may then be asked to make a bid for the work, either based directly on the

design, or on the basis of drawings and a bill of quantities provided by a quantity

surveyor. Following evaluation of bids, the owner will typically award a contract to the

lowest responsible bidder.
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The modern trend in design is toward integration of previously separated specialties,

especially among large firms. In the past, architects, interior designers, engineers,

developers, construction managers, and general contractors were more likely to be

entirely separate companies, even in the larger firms. Presently, a firm that is nominally

an "architecture" or "construction management" firm may have experts from all related

fields as employees, or to have an associated company that provides each necessary skill.

Thus, each such firm may offer itself as "one-stop shopping" for a construction project,

from beginning to end. This is designated as a "design Build" contract where the

contractor is given a performance specification, and must undertake the project from

design to construction, while adhering to the performance specifications.

Several project structures can assist the owner in this integration, including design-build,

partnering, and construction management. In general, each of these project structures

allows the owner to integrate the services of architects, interior designers, engineers, and

constructors throughout design and construction. In response, many companies are

growing beyond traditional offerings of design or construction services alone, and are

placing more emphasis on establishing relationships with other necessary participants

through the design-build process.

The increasing complexity of construction projects creates the need for design

professionals trained in all phases of the project's life-cycle and develop an appreciation

of the building as an advanced technological system requiring close integration of many

sub-systems and their individual components, including sustainability. Building

engineering is an emerging discipline that attempts to meet this new challenge.

4. Financial advisors

Many construction projects suffer from preventable financial problems. Underbids ask for too

little money to complete the project. Cash flow problems exist when the present amount of

funding cannot cover the current costs for labour and materials, and because they are a matter

of having sufficient funds at a specific time, can arise even when the overall total is enough.

Fraud is a problem in many fields, but is notoriously prevalent in the construction field.

Financial planning for the project is intended to ensure that a solid plan, with adequate

safeguards and contingency plans, is in place before the project is started, and is required to

ensure that the plan is properly executed over the life of the project.

Mortgage bankers, accountants, and cost engineers are likely participants in creating an

overall plan for the financial management of the building construction project. The presence

of the mortgage banker is highly likely even in relatively small projects, since the owner's
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equity in the property is the most obvious source of funding for a building project.

Accountants act to study the expected monetary flow over the life of the project, and to

monitor the payouts throughout the process. Cost engineers apply expertise to relate the work

and materials involved to a proper valuation. Cost overruns with government projects have

occurred when the contractor was able to identify change orders or changes in the project

resulting in large increases in cost, which are not subject to competition by other firm as they

have already been eliminated from consideration after the initial bid.

Large projects can involve highly complex financial plans. As portions of a project are

completed, they may be sold, supplanting one lender or owner for another, while the

logistical requirements of having the right trades and materials available for each stage of the

building construction project carries forward. In many English speaking countries, but not the

United States, projects typically use quantity surveyors.

5. Legal considerations

A construction project must fit into the legal framework governing the property. These

include governmental regulations on the use of property, and obligations that are created in

the process of construction.

The project must adhere to zoning and building code requirements. Constructing a project

that fails to adhere to codes will not benefit the owner. Some legal requirements come from

malum in se considerations, or the desire to prevent things that are indisputably bad - bridge

collapses or explosions. Other legal requirements come from malum prohibitum

considerations, or things that are a matter of custom or expectation, such as isolating

businesses to a business district and residences to a residential district. An attorney may seek

changes or exemptions in the law governing the land where the building will be built, either

by arguing that a rule is inapplicable (the bridge design won't collapse), or that the custom is

no longer needed (acceptance of live-work spaces has grown in the community).

A construction project is a complex net of contracts and other legal obligations, each of

which must be carefully considered. A contract is the exchange of a set of obligations

between two or more parties, but it is not so simple a matter as trying to get the other side to

agree to as much as possible in exchange for as little as possible. The time element in

construction means that a delay costs money, and in cases of bottlenecks, the delay can be

extremely expensive. Thus, the contracts must be designed to ensure that each side is capable

of performing the obligations set out. Contracts that set out clear expectations and clear paths

to accomplishing those expectations are far more likely to result in the project flowing

smoothly, whereas poorly drafted contracts lead to confusion and collapse.
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Legal advisors in the beginning of a construction project seek to identify ambiguities and

other potential sources of trouble in the contract structure, and to present options for

preventing problems. Throughout the process of the project, they work to avoid and resolve

conflicts that arise. In each case, the lawyer facilitates an exchange of obligations that

matches the reality of the project.

6. Interaction of expertise

Design, finance, and legal aspects overlap and interrelate. The design must be not only

structurally sound and appropriate for the use and location, but must also be financially

possible to build, and legal to use. The financial structure must accommodate the need for

building the design provided, and must pay amounts that are legally owed. The legal structure

must integrate the design into the surrounding legal framework, and enforces the financial

consequences of the construction process.

7. Procurement

Procurement describes the merging of activities undertaken by the client to obtain a building.

There are many different methods of construction procurement; however the three most

common types of procurement are:

 Traditional (Design-bid-build)

 Design and Build

 Management Contracting

8. Traditional

This most common method of construction procurement and is well established and

recognized. In this arrangement, the architect or engineer acts as the project coordinator. His

or her role is to design the works, prepare the specifications and produce construction

drawings, administer the contract, tender the works, and manage the works from inception to

completion. There are direct contractual links between the architect's client and the main

contractor. Any subcontractor will have a direct contractual relationship with the main

contractor.

9. Design and build

This approach has become more common in recent years and includes an entire completed

package, including fixtures, fittings and equipment where necessary, to produce a completed

fully functional building. In some cases, the Design and Build (D& B) package can also

include finding the site, arranging funding and applying for all necessary statutory consents.
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The owner produces a list of requirements for a project, giving an overall view of the

project's goals. Several D&B contractors present different ideas about how to accomplish

these goals. The owner selects the ideas he likes best and hires the appropriate contractor.

Often, it is not just one contractor, but a consortium of several contractors working together.

Once a contractor (or a consortium/consortia) has been hired, they begin building the first

phase of the project. As they build phase 1, they design phase 2. This is in contrast to a

design-bid-build contract, where the project is completely designed by the owner, then bid

on, then completed.

Kent Hansen, director of engineering for the National Asphalt Pavement Association

(NAPA), pointed out that state departments of transportation (DOTs) usually use design build

contracts as a way of getting projects done when states don't have the resources. In DOTs,

design build contracts are usually used for very large projects.

10. Management procurement systems

In this arrangement the client plays an active role in the procurement system by entering into

separate contracts with the designer (architect or engineer), the construction manager, and

individual trade contractors. The client takes on the contractual role, while the construction or

project manager provides the active role of managing the separate trade contracts, and

ensuring that they all work smoothly and effectively together.

Management procurement systems are often used to speed up the procurement processes,

allow the client greater flexibility in design variation throughout the contract, the ability to

appoint individual work contractors, separate contractual responsibility on each individual

throughout the contract, and to provide greater client control.

11. Authority having jurisdiction

In construction, the authority having jurisdiction(AHJ) is the governmental agency or sub-

agency which regulates the construction process. In most cases, this is the municipality in

which the building is located. However, construction performed for supra-municipal

authorities are usually regulated directly by the owning authority, which becomes the AHJ.

During the planning of a building, the zoning and planning boards of the AHJ will review the

overall compliance of the proposed building with the municipal General Plan and zoning

regulations. Once the proposed building has been approved, detailed civil, architectural, and

structural plans must be submitted to the municipal building department (and sometimes the

public works department) to determine compliance with the building code and sometimes for

fit with existing infrastructure. Often, the municipal fire department will review the plans for

compliance with fire-safety ordinances and regulations.
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Before the foundation can be dug, contractors are typically required to notify utility

companies, either directly or through a company such as Dig Safe to ensure that underground

utility lines can be marked. This lessens the likelihood of damage to the existing electrical,

water, sewage, phone, and cable facilities, which could cause outages and potentially

hazardous situations. During the construction of a building, the municipal building inspector

inspects the building periodically to ensure that the construction adheres to the approved

plans and the local building code. Once construction is complete and a final inspection has

been passed, an occupancy permit may be issued.

An operating building must remain in compliance with the fire code. The fire code is

enforced by the local fire department. Changes made to a building that affect safety,

including its use, expansion, structural integrity, and fire protection items, usually require

approval of the AHJ for review concerning the building code

Portable Fire Extinguishers

Fire Fighter Tools Equipment

Ropes And Knots

Response And Size Up

Forcible Entry

Ladders

Topic Objective:

At the end of this topic student will able to learn:

 Fire Extinguisher

 Fire extinguishers Types

 History

 Classification

 Installation

 Maintenance

 Vandalism and extinguisher protection

 Fire extinguisher signs
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 Placement of fire extinguisher signs

 Photo-luminescent fire extinguisher signs

Definition/Overview:

Fire Extinguisher: A fire extinguisher is an active fire protection device used to extinguish

or control small fires, often in emergency situations. It is not designed for use on an out-of-

control fire, such as one which has reached the ceiling, endangers the user (i.e. no escape

route, smoke, explosion hazard, etc.), or otherwise requires the expertise of a fire department.

Typically, a fire extinguisher consists of a handheld cylindrical pressure vessel containing an

agent which can be discharged to extinguish a fire.

Key Points:

1. Fire extinguishers Types

There are various types of extinguishers, which are used for different types of fires; using the

wrong type can worsen the fire hazard, so it is critical to match the extinguisher type to the

situation. Fire extinguishers are often misused to hold automatically closing fire doors open.

This misuse moves the extinguishers from its desired location and will allow any smoke or

fire to pass rapidly through the door opening. In many countries it is an offense to do so.

There are two main types of fire extinguishers: Stored pressure and generated pressure. In

stored pressure units, the expellant is stored in the same chamber as the firefighting agent

itself. Depending on the agent used, different propellants are used. With dry chemical

extinguishers, nitrogen is typically used; water and foam are pressurized with air. Stored

pressure is the most common type fire extinguishers. Generated pressure, or cartridge-

operated extinguishers, contains the expellant gas in a separate cartridge that is punctured

prior to discharge, exposing the propellant to the agent. These types as are not common, used

primarily in areas such as industrial facilities, where they receive higher-than-average use.

They have the advantage of simple and prompt recharge, allowing an operator to discharge

the extinguisher, recharge it, and return to the fire in an reasonable amount of time. Unlike

stored pressure types, these extinguishers utilize compressed carbon dioxide instead of

nitrogen.
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Fire extinguishers are further divided into handheld and cart-mounted, also called wheeled

extinguishers. Handheld extinguishers weight from 2 to 30 pounds (1 to 14 kilograms), and

are hence easily portable by hand. Handheld extinguishers exist in both stored- and

generated-pressure types and contain all types of suppressants. Cart-mounted units typically

weigh 50+ pounds (23+ kilograms), are almost always cartridge-operated, and typically

contain only dry chemical, Purple-K, foam, or CO2.

2. PASS

The typical steps for operating a stored pressure fire extinguisher (described by the acronym

"PASS") are the following:

P - Pull the safety pin

A - Aim the nozzle at the base of the fire, from a safe distance (about 4 to 10 feet (1 to 3

meters) away)

S - Squeeze the handle

S - Sweep the nozzle from side to side while aiming at the base of the fire

3. History

The first automatic fire extinguisher of which there is any record was patented in England in

1723 by Ambrose Godfrey, a celebrated chemist. It consisted of a cask of fire-extinguishing

liquid containing a pewter chamber of gunpowder. This was connected with a system of fuses

which were ignited, exploding the gunpowder and scattering the solution. This device was

probably used to a limited extent, as Bradley's Weekly Messenger for November 7, 1729,

refers to its efficiency in stopping a fire in London.

The modern fire extinguisher was invented by British Captain George William Manby in

1818; it consisted of a copper vessel of 3 gallons (13.6 litres) of pearl ash (potassium

carbonate) solution contained within compressed air.
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The soda-acid extinguisher was first patented in 1866 by Francois Carlier of France, which

mixed a solution of water and sodium bicarbonate with tartaric acid, producing the propellant

CO2gas. A soda-acid extinguisher was patented in the U.S. in 1881 by Almon M. Granger.

His extinguisher used the reaction between sodium bicarbonate solution and sulfuric acid to

expel pressurized water onto a fire. A vial was suspended in the cylinder containing

concentrated sulfuric acid. Depending on the type of extinguisher, the vial of acid could be

broken in one of two ways. One used a plunger to break the acid vial, while the second

released a lead bung that held the vial closed. Once the acid was mixed with the bicarbonate

solution, carbon dioxide gas was expelled and thereby pressurize the water. The pressurized

water was forced from the canister through a nozzle or short length of hose.

The cartridge-operated extinguisher was invented by Read & Campbell of England in 1881,

which used water or water-based solutions. They later invented a carbon tetrachloride model

called the "Petrolex" which was marketed toward automotive use.

The chemical foam extinguisher was invented around 1905 by Alexander Laurant of Russia,

who first used it to extinguish a pan of burning naphtha. It works and looks similar to the

soda-acid type, but the inner parts are different. The main tank contains a solution of water,

foam compound (usually made from licorice root) and sodium bicarbonate. A cylindrical

metal or plastic chamber holds about a quart and a half of 13% aluminium sulfate and is

capped with a lead cap. When the unit is turned over, the chemicals mix, producing CO2 gas.

The licorice causes some of the CO2 bubbles to become trapped in the liquid and is

discharged on the fire as a thick whitish-brown foam.

Around 1912 Pyrene invented the carbon tetrachloride (CTC) extinguisher, which expelled

the liquid from a brass or chrome container by a handpump; it was usually of 1 imperial quart

(1.1 L) or 1 imperial pint (0.6 L) capacity but was also available in up to 2 imperial gallon (9

L) sizes. A further variety consisted of a glass bottle "bomb" filled with the liquid that was

intended to be hurled at the base of a fire. The CTC vaporized and extinguished the flames by

creating a dense, oxygen-excluding blanket of fumes, and to a lesser extent, inhibiting the

chemical reaction. The extinguisher was suitable for liquid and electrical fires, and was

popular in motor vehicles for the next 60 years. In the 1940s, Germanyinvented the liquid

chlorobromomethane (CBM) for use in aircraft. It was more effective and slightly less toxic

than carbon tetrachloride and was used until 1969. Methyl Bromide was discovered as an

extinguishing agent in the 1920s and was used extensively in Europe. It is a low-pressure gas
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that works by inhibiting the chain reaction of the fire and is the most toxic of the vaporizing

liquids, used until the 1960s. The vapor and combustion by-products of all vaporizing liquids

were highly toxic, and could cause death in confined spaces.

The carbon dioxide (CO2) extinguisher was invented (at least in the US) by the Walter Kidde

Company in 1924 in response to Bell Telephone's request for an electrically non-conductive

chemical for extinguishing the previously difficult to extinguish fires in telephone

switchboards. It consisted of a tall metal cylinder containing 7.5 lbs. of CO2 with a wheel

valve and a woven brass, cotton covered hose, with a composite funnel-like horn as a nozzle.

CO2 is still popular today as it is a ozone-friendly clean agent and is useful for a

extinguishing a person who is on fire, hence its widespread use in film and television.

In 1928, DuGas (later bought by Ansul) came out with a cartridge-operated dry chemical

extinguisher, which used sodium bicarbonate specially treated with chemicals to render it

free-flowing and moisture-resistant. It consisted of a copper cylinder with an internal

CO2cartridge. The operator turned a wheel valve on top to puncture the cartridge and

squeezed a lever on the valve at the end of the hose to discharge the chemical. This was the

first agent available for large scale three-dimensional liquid and pressurized gas fires, and

was but remained largely a specialty type until the 1950s, when small dry chemical units

were marketed for home use. ABC dry chemical came over from Europe in the 1950s, with

Super-K being invented in the early 60s and Purple-K being developed by the US Navy in the

late 1960s.

Halon 1211 came over to the US from Europein the 1970s, where it had been used since the

late 40s or early 50s. Halon 1301 had been developed by DuPont and the US Army in 1954.

Both work by inhibiting the chain reaction of the fire, and in the case of Halon 1211, cooling

class A fuels as well. Halon is still in use today, but is falling out of favor for many uses due

to its environmental impact. Europe and Australia have severely restricted its use, but it is

still widely available in North America, the Middle East, and Asia.

4. Classification

Internationally there are several accepted classification methods for hand-held fire

extinguishers. Each classification is useful in fighting fires with a particular group of fuel.
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4.1. Australia

In Australia, yellow (Halon) fire extinguishers are illegal to own or use on a fire, unless

an essential use exemption has been granted.

4.2. United Kingdom

According to the standard BS EN 3, fire extinguishers in the United Kingdom as all

throughout Europeare red RAL 3000, and a band or circle of a second color covering at

least 5% of the surface area of the extinguisher indicates the contents. Before 1997, the

entire body of the fire extinguisher was color coded according to the type of extinguishing

agent.

The UK recognizes six fire classes. Class A fires involve organic solids such as paper and

wood. Class B fires involve flammable liquids. Class C fires involve flammable gases.

Class D fires involve metals, Class E fires involve live electrical items and Class F fires

involve cooking fat and oil. Fire extinguishing capacity is rated by fire class using

numbers and letters such as 13A, 55B. EN 3 does not recognize a separate E class - this is

an additional feature requiring special testing (dielectric test per EN 3-7:2004) and NOT

passing this test makes it compulsory to add a special label (pictogram) indicating the

inability to isolate the user from a live electric source. In the UK the use of Halon gas is

now illegal except under certain situations.

5. Installation

Fire extinguishers are typically fitted in buildings at an easily-accessible location, such as

against a wall in a high-traffic area. They are also often fitted to motor vehicles, watercraft,

and aircraft - this is required by law in many jurisdictions, for identified classes of vehicles.

Under NFPA 10 all commercial vehicles must carry at least one fire extinguisher (size/UL

rating depending on type of vehicle and cargo (i.e.. fuel tankers typically must have a 9.1 kg

(20 lb). when most others can carry a 2.3 kg (5 lb).) The revised NFPA 10 created criteria on

the placement of "Fast Flow Extinguishers" in locations such as those storing and

transporting pressurized flammable liquids and pressurized flammable gas or areas with

possibility of three dimensional class B hazards are required to have "fast flow" extinguishers

as required by NFPA 5.5.1.1.
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6. Maintenance

Most countries in the world require regular fire extinguisher maintenance by a competent

person to operate safely and effectively, as part of fire safety legislation. Lack of maintenance

can lead to an extinguisher not discharging when required, or rupturing when pressurized.

Deaths have occurred, even in recent times, from corroded extinguishers exploding.

There is no all-encompassing fire code in the United States. Generally, most municipalities

(by adoption of the International Fire Code) require inspections every 30 days to ensure the

unit is pressurized and unobstructed (done by an employee of the facility) and an annual

inspection by a qualified technician. Hydrostatic pressure testing for all types of extinguishers

is also required, generally every five years for water and CO2 models up to every 12 years for

dry chemical models.

Recently the National Fire Protection Association and ICC voted to allow for the elimination

of the 30 day inspection requirement so long as the fire extinguisher is monitored

electronically. According to NFPA, the system must provide record keeping in the form of an

electronic event log at the control panel. The system must also constantly monitor an

extinguishers physical presence, internal pressure and whether an obstruction exists that

could prevent ready access. In the event that any of the above conditions are found, the

system must send an alert to officials so they can immediately rectify the situation. Electronic

monitoring can be wired or wireless.

The agent is emptied and depressurized and the valve is removed. After a thorough internal

and external visual inspection, the cylinder is filled with water, placed inside a safety cage,

and pressurized to the specified test pressure (varies with the type, age, and cylinder material)

for the specified time period. If no failure, bulges, or leaks are detected, the cylinder passes.

The cylinder is then emptied of water and thoroughly dried. CO2 types have the test date,

company's ID, etc. stamped on the cylinder, all other types get a sticker on the back of the

cylinder. Once dry, the units are recharged. Unlike the UK, the US does not rebuild

extinguishers and replace valves at specific intervals unless parts are found to be defective,

with the exception of halon. Halon types are often given new o-rings and valve stems at every

internal maintenance to minimize any leakage potential.
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OEM equipment must be used for replacement parts for the extinguisher to maintain its UL

rating. If parts are unavailable, replacement is recommended, keep in mind extinguishers

have a projected service life of about 25-35 years, although many are of such quality that they

can outlast this, but realize that science is ever-changing, and something that was the best

available 30 years ago may not be acceptable for modern fire protection needs.

7. Vandalism and extinguisher protection

Dry chemical ABC fire extinguishers can be a target of vandalism in schools and other open

spaces. The pin is pulled, and the release handle briefly squeezed/struck to expel a small puff

of powder. The pin is then reinserted by the vandal. This brief burst of powder emission

forms a dust coating between the sealing surfaces of the extinguisher valve, preventing the

valve from closing completely. Over the next few weeks, the cylinder slowly loses gas

pressurization and eventually becomes useless, full of powder but unable to release any of it

during an emergency.

In open public spaces, extinguishers are ideally kept inside cabinets that have glass that must

be broken to access the extinguisher, or which emit an alarm siren that cannot be shut off

without a key, to alert people the extinguisher has been handled by an unauthorized person

when a fire is not present.

8. Fire extinguisher signs

Fire extinguisher identification signs are small signs designed to be mounted near a fire

extinguisher, in order to draw attention to the extinguisher's location (Ex. If the Extinguisher

is on a large pole the sign would generally be at the top of the pole so it can be seen from a

distance) Such signs may be manufactured from a variety of materials, commonly self-

adhesive vinyl, rigid PVC and aluminum.

In addition to words and pictographs indicating the presence of a fire extinguisher, some

modern extinguisher ID signs also describe the extinguishing agent in the unit, and

summarize the types of fire on which it may safely be used. Some public and government

buildings are often required, by local legal codes, to provide an ID sign for each extinguisher

on the site.Similar signs are available for other fire equipment (including fire blankets and

fire hose reels/racks), and for other emergency equipment (such as first aid kits).
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9. Placement of fire extinguisher signs

Fire extinguisher signs are mounted above or to the side of the extinguisher they relate to.

Most licensing authorities have regulations describing the standard appearance of these signs.

10. Photo-luminescent fire extinguisher signs

Photo-luminescent fire extinguisher signs are made of a polymer that absorbs ambient light

and releases it slowly in dark conditions - the sign "glows in the dark". Such signs are

independent of an external power supply, and so offer a low-cost, reliable means of indicating

the position of emergency equipment in dark or smoky conditions.

Photo-luminescent signs are sometimes wrongfully described as being reflective. A reflective

material will only return ambient light for as long as the light source is supplied, rather than

storing energy and releasing it over a period of time. However, many fire extinguishers and

extinguisher mounting posts have strips of retroreflective adhesive tape placed on them to

facilitate their location in situations where only emergency lighting or flashlights are

available

Objective:

At the end of this topic student will able to learn:

 Fire fighting

 Fire prevention

 Model building

 Hazardous Materials Appliances

 Logistical Support Appliances

 Passive visual warnings

 Active visual warnings

 Audible warnings

 Additional equipment

 Campbell Shopping Complex fire inferno

 Sawtooth Complex fire
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Definition/Overview:

Fire fighting: Fire fighting services are provided in most developed areas to extinguish or

contain uncontrolled fires. Trained firefighters use fire trucks, water supply resources such as

water mains and fire hydrants or they might use A and B class foam depending on what is

feeding the fire. An array of other equipment to combat the spread of fires.

Fire prevention: Fire prevention is intended to reduce sources of ignition, and is partially

focused on programs to educate people from starting fires. Buildings, especially schools and

tall buildings, often conduct fire drills to inform and prepare citizens on how to react to a

building fire. Purposely starting destructive fires constitutes arson and is a criminal offense in

most jurisdictions.

Model building: Model building codes require passive fire protection and active fire

protection systems to minimize damage resulting from a fire. The most common form of

active fire protection is fire sprinklers. To maximize passive fire protection of buildings,

building materials and furnishings in most developed countries are tested for fire-resistance,

combustibility and flammability. Upholstery, carpeting and plastics used in vehicles and

vessels are also tested.

Key Points:

11. Hazardous Materials Appliances

Some fire departments keep special appliances for dealing with hazardous materials, or

"HazMat". These are of several types, from those used to clean spilled oil on streets and

highways, to full decontamination units, designed to clean victims and rescuers of

contaminants after an incident.

12. Logistical Support Appliances

Many fire departments operate a number of vehicles in specialised logistical functions. These

can be stand alone vehicles, or may be modular, such as with the use of a 'hookloader' system

Sometimes hookloaders are used for seldom-used equipment. A hookloader can load a

container very rapidly and act as a special unit with lower investment costs. For example, the
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Helsinki Rescue Department in Finlandhas several hookloader trucks and more than 40

containers including a water container, a hose container, an oil destruction container.

Containers may also carry a command post, material for catastrophes, hoses and pumps for

forest fires, even field hospitals, or for example, high-power pumps.

13. Design and construction

Many fire appliances around the world are based on standard truck or lorry models, which are

upgraded to the specifications required by the purchasing department. In the United States, a

majority of fire trucks are specially designed from the chassis to the cab and body. This has

led to the use of the term custom fire truck, as opposed to a commercial chassis and cab.

Modifications a fire appliance might undergo include adjustments for higher durability,

removal of any speed limiter, and adjustments for long periods of idling at a higher

temperature. This may be accomplished by heavy duty suspensions, brakes, tires, alternator,

transmission and cooling systems. It is also usual to upgrade the capacity of the electrics of

the vehicle, in order to accommodate the use of additional electrical and electronic

equipment. Fire appliances have audible and visual warnings, to protect themselves from

traffic, and make themselves seen to other units at an incident. In many countries, use of the

audible and visual warnings affords the driver a degree of exemption from road traffic laws

(such as the right to exceed speed limits, treat red stop lights as give way etc.) and may also

infer a duty on other motorists to move out of the direction of passage of the fire vehicle (or

face possible prosecution).

14. Visual warnings

Visual warnings on a fire appliance can be of two types - either passive or active.

15. Passive visual warnings

The passive visual warnings involve the use of high contrast patterns. Older vehicles (and

those in developing countries) are more likely to have their patterns painted on, whereas

modern appliances often carry retro-reflective designs which reflect light from car headlights

or torches. Patterns include 'checker board' (alternate coloured squares, sometimes called

'battenburg markings', named after a type of cake), chevrons (arrowheads - often pointed

towards the front of the vehicle if on the side, or pointing vertically upwards if on the rear) or
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stripes (along the side - these were the first type or retro-reflective devices introduced, as the

original retro-reflective material came only in tape form). In some countries, in addition to

retro-reflective markings, vehicles are now painted a bright yellow or orange, although in

many other countries, red remains the colour for fire engines.

Another passive marking is the word FIRE, RESCUE or local language variant spelled out in

reverse on the front of the vehicle. This enables drivers of other vehicles to more easily

identify an approaching fire service vehicle in their rear view mirrors. The appliance may

also display a telephone number which may be used to summon assistance, along with the

name of the operating department or station identifier.

16. Active visual warnings

The active visual warnings are usually in the form of flashing coloured lights (also known as

'beacons' or 'lightbars'). These flash in order to attract the attention of other road users as the

fire appliance approaches, or to provide warning to motorists approaching a stopped

appliance in a dangerous position on the road. Common colours for fire warning beacons are

blue and red. The beacons can be made to flash, the original method was to place a spinning

mirror which moves around a light bulb, called a 'rotating beacon'. More modern methods

include the use of strobe lights, which are usually brighter, and can be programmed to

produce specific patterns (such as a left -> right pattern when parked on the left hand side of

the road, indicating to other road users that they should move out away from the vehicle).

There is also the more widespread use of LED flashing lights as they are low profile and low

energy.

17. Audible warnings

In addition to visual warnings, most appliances are also fitted with audible warnings,

sometimes known as sirens, which can alert people and vehicles to the presence of an

emergency vehicle before they can be seen. The first audible warnings were mechanical bells,

mounted to either the front or roof of the truck. Most vehicles are now fitted with electronic

sirens, which can produce a range of different noises. Fire service driving training often

includes the use of different noises depending on traffic conditions and manoeuvre being

performed. For instance, on a clear road, approaching a junction, the 'wail' setting may be

used, which gives a long up and down variation, with an unbroken tone, whereas, in heavy
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slow traffic, a 'yelp' setting may be preferred, which is like a wail, but sped up. The speakers

for modern sirens can be located in several places on the vehicle, including being integral to

the lightbar, or hidden in the grille. Some vehicles may also be fitted with airhorn audible

warnings. A number of North American fire departments have returned to the 'acoustic' or

'air' traditional siren as its overtones help the public 'locate' and avoid the firetruck--the newer

electronic signals disperse almost pure tones which are hard to locate, especially in city

'canyons' of buildings.

A development is the use of the RDS system of car radios, whereby the vehicle can be fitted

with a short range FM transmitter, set to RDS code 31, which interrupts the radio of all cars

within range, in the manner of a traffic broadcast, but in such a way that the user of the

receiving radio is unable to opt out of the message (as with traffic broadcasts). This feature is

built in to all RDS radios for use in national emergency broadcast systems, but short range

units on emergency vehicles can prove an effective means of alerting traffic to their presence,

although is not able to alert pedestrians and non-RDS radio users.

18. Additional equipment

Firefighters may also have a range of additional equipment available to them, which may

include:

18.1. Two Way Radio

One of the most important pieces of equipment. Many services have moved from

traditional UHF/VHF sets, which can be monitored externally, to more secure systems,

such as those working on a GSM system, such as TETRA

18.2. Mobile Data Terminal

Many appliances are fitted with Mobile Data Terminals (or MDTs), which are connected

wirelessly to a central computer, and enable firefighters to call up details such as incident

logs, maps of locations or exclusion zones.
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18.3. Evidence gathering CCTV

Some fire vehicles can be fitted with video cameras used to record activity. They may

also be fitted with sound recording facilities. This is used for the protection of the crew

(and evidence of any assaults or intimidation of the firefighters) or can be used as

evidence relating to the incident itself.

18.4. Ramming pads

These rubberised pads are fitted to the chassis of the appliance, to allow the vehicle to be

used as a battering ram, or to push other vehicles off the road in an emergency.

19. CampbellShopping Complex fire inferno

The Campbell Shopping Complex fire was a major disaster in Malaysiawhich took place on 8

April 1976 at Jalan Campbell (now Jalan Dang Wangi), Kuala Lumpur. The entire shopping

complex including its 20 storey office tower block were completely destroyed in a fire. It was

Malaysia's first towering inferno and the worst fire disaster involving a highrise building to

date. The fire, which started at 10.30 pm, lasted for nearly 30 hours, claiming the life of one

victim, Yap Leong Hoem, 59, as well as the total losses of RM50 million. The cause of the

fire was an electrical short circuit.

The building was burnt for nearly 30 hours and fortunately, it did not collapse entirely as one

section of the podium had collapsed due to the intense heat. The building was only three

years old at the time of the blaze, having being opened in 1973 which was at that timeKuala

Lumpur's first highrise shopping complex. It was kept under repair and reconstructed for a

few years after the blaze before it was reopened to the public around 1979.

20. Sawtooth Complex fire

The Sawtooth Complex fire was a group of wildfires in San BernardinoCounty in the U.S.

state of California in the summer of 2006. The Complex was made up of the Sawtooth,

Waters, and Ridge fires, and burnt in chaparral two miles (3.2 km) east of YuccaValley.

The Sawtooth Complex fire was started by lightning on July 9, 2006 at 8:30 am PDT. The

fire burned 61,700 acres (250 km) and destroyed 50 homes, 8 mobile homes, 13 garages, 171
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outbuildings, 191 cars and pick up trucks, 3 R.V.s, 27 trailers, 2 railcars, 9 tractors. 12

residences were damaged. There were 17 minor injuries and 1 civilian fatality.

Residents of Pioneertown, Skyline Ranch, Pipes Canyon, Gamma Gulch, northern Morongo

Valley, BurnsCanyon and Rimrock were placed under mandatory evacuations. Pioneertown

is the site of several historic structures dating back to 1940s Hollywood film production.

While some buildings in Pioneertown were destroyed, the historic structures were spared. At

5:00 pm PDT on July 14, the Sawtooth Complex fire merged with the Millard Complex fire.

The fire was 100% contained on July 18

Topic Objective:

At the end of this topic student will able to learn:

Knot

Slipping

Capsizing

Sliding

Rope history

 Rope

 Laid or twisted rope

 Braided ropes

Kernmantle rope

Other types

 Handling rope

 Line
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Definition/Overview:

Ropes: A rope is a length of fibers, twisted or braided together to improve strength for

pulling and connecting. It has tensile strength but is too flexible to provide compressive

strength (i.e. it can be used for pulling, but not pushing). Rope is thicker and stronger than

similarly constructed cord, line, string, or twine.

Knots: A knot is a method for fastening or securing linear material such as rope by tying or

interweaving. It may consist of a length of one or more segments of rope, string, webbing,

twine, strap or even chain interwoven so as to create in the line the ability to bind to itself or

to some other object - the "load". Knots have been the subject of interest both for their

ancient origins, common use, and the mathematical implications of knot theory.

Key Points:

1.Knot

There is a large variety of knots and each knot has specific properties and suitability for a

range of tasks. Some knots are well-adapted to attach to particular objects such as another

rope, cleat, ring, or stake. Other knots are made to bind or constrict around an object.

Decorative knots usually bind to themselves to produce attractive patterns. Choosing the

correct knot for the job at hand is one of the most fundamental aspects of using knots well.

Knots invariably weaken the rope they are made in. When knotted rope is strained to its

breaking point, it almost always fails in or near the knot, unless it is defective or damaged

elsewhere. The bending, crushing, and chafing forces that hold a knot in place also unevenly

stress the rope fibers and ultimately lead to the reduction of strength.

The relative knot strength, also called knot efficiency, is the breaking strength of a knotted

rope as a proportion of the breaking strength of the rope without the knot. There are many

difficulties in determining overall numeric knot efficiency for a given knot. This is due to the

many factors that can affect the results of a knot efficiency test: the type of fiber, the style of

rope, the size of rope, whether it is wet or dry, how the knot is dressed before loading, how

rapidly the knot is loaded, whether the knot is repeatedly loaded, and so on. With those

limitations noted, most common knots have an efficiency between 40% and 80%.While some

rope splices can retain nearly the full strength of the rope when forming loops and bends,
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conventional knots are much more practical in most situations. Thus the prudent knot user

will always allow for a large safety margin in the strength of rope chosen for a task due to the

weakening effects of knots, aging, damage, shock loading, etc. In general, the safe working

load is often specified as between 10% and 20% of the rated breaking strength of the rope

being used. Even if the rope does not break, a knot may still fail to hold. A knot which holds

firm under a variety of adverse conditions is said to be more secure than one that does not.

2.Slipping

The tension from the load causes the rope to work back through the knot in the direction of

the load. If this continues far enough, the working end will pass into the knot and the knot

unravels and fails. This behavior can be worsened when the knot is repeatedly strained and let

slack, dragged over rough terrain, or repeatedly impacted such as against a mast or flagpole.

Even with secure knots, some slippage may occur as the knot is first put under real tension.

This can be dealt with by leaving plenty of rope at the working end outside of the knot and by

dressing the knot cleanly and tightening it as fully as possible before loading. In some cases

the use of a stopper knot or, even better, a backup knot can prevent the working end from

passing through the knot, but it is generally better to use a more secure knot if one is

observed to slip. In life critical uses backup knots are often added to already secure knots in

order to maximize safety.

3.Capsizing

Capsizing (or spilling) a knot is changing its form, rearranging its parts, usually by pulling on

specific ends in specific ways. Some knots when used in an inappropriate way tend to capsize

easily or even spontaneously. Often the capsized form of the knot offers little resistance to

slipping or unraveling. Sometimes a knot is intentionally capsized as a method of tying

another knot, such as the "lightning method" of tying a Bowline. Some knots, such as the

Carrick Bend, are generally tied in one form and then capsized to attain a stronger or more

stable form.

4.Sliding

In knots that are meant to grip another object, failure can be defined as the knot moving

relative to the object being gripped. While the knot itself does not fail, it ceases to perform
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the desired function. For example a simple Rolling Hitch tied around a railing and pulled

parallel to the railing might hold to a certain tension and then start sliding. Sometimes this

can be corrected by working-up the knot tighter before subjecting it to load but usually a knot

with more wraps, or a different size or type of rope will need to be used.

5.Rope history

The use of ropes for hunting, pulling, fastening, attaching, carrying, lifting, and climbing

dates back to prehistoric times and has always been essential to mankind's technological

progress. It is likely that the earliest "ropes" were naturally occurring lengths of plant fiber,

such as vines, followed soon by the first attempts at twisting and braiding these strands

together to form the first proper ropes in the modern sense of the word. Fossilised fragments

of "probably two-ply laid rope of about 7 mm diameter" were found in Lascaux cave, dating

to approximately 17,000 BP.

The ancient Egyptians were probably the first civilization to develop special tools to make

rope. Egyptian rope dates back to 4000 to 3500 B.C. and was generally made of water reed

fibers. Other rope in antiquity was made from the fibers of date palms, flax, grass, papyrus,

leather, or animal hair. The use of such ropes pulled by thousands of workers allowed the

Egyptians to move the heavy stones required to build their monuments. Starting from

approximately 2800 B.C., rope made of hemp fibers was in use in China. Rope and the craft

of rope making spread throughout Asia, India, and Europe over the next several thousand

years.

In the Middle Ages (from the thirteenth century to the eighteenth century), from the British

Isles to Italy, ropes were constructed in so-called rope walks, very long buildings where

strands the full length of the rope were spread out and then laid up or twisted together to form

the rope. The cable length was thus set by the length of the available rope walk. This is

related to the unit of length termed cable length. This allowed for long ropes of up to 300

yards long or longer to be made. Short ropes are useless on tall ships which require ropes to

be long, relatively uniform in diameter, and strong. Short ropes would require splicing to

make them long. The strongest form of splicing is the short splice, which doubles the

diameter of the rope at the area of the splice. This would cause problems in the rigging

hardware such as buckles and pulleys.
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Leonardo da Vinci drew sketches of a concept for a ropemaking machine, but just like many

other of his inventions, they never got built. Nevertheless, remarkable feats of construction

were accomplished without advanced technology: In 1586, Domenico Fontana erected the

327 ton obelisk on Rome's Saint Peter's Square with a concerted effort of 900 men, 75 horses,

and countless pulleys and meters of rope. By the late 1700s several working machines had

been built and patented. Some rope continues to be made from natural fibers such as coir and

sisal, despite the dominance of synthetic fibers such as nylon and polypropylene which have

become popular since the 1950s.

6. Rope

Rope is of paramount importance in fields as diverse as construction, seafaring, exploration,

sports and communications and has been since prehistoric times. In order to fasten rope, a

large number of knots have been invented for various uses. Pulleys are used to redirect the

pulling force to another direction, and may be used to create mechanical advantage, allowing

multiple strands of rope to share a load and multiply the force applied to the end. Winches

and capstans are machines designed to pull ropes.

A rope is a length of fibers, twisted or braided together to improve strength for pulling and

connecting. It has tensile strength but is too flexible to provide compressive strength (i.e., it

can be used for pulling, not pushing). Rope is thicker and stronger than similarly constructed

cord, line, string, or twine. Common materials for rope include natural fibers such as Manila

hemp, hemp, linen, cotton, coir, jute, and sisal. Synthetic fibers in use for rope-making

include polypropylene, nylon, polyesters (e.g. PET, Vectran), polyethylene (e.g. Spectra) and

Aramids (e.g. Twaron, Technora and Kevlar). Some ropes are constructed of mixtures of

several fibres or use co-polymer fibres. Ropes can also be made out of metal fibers. Ropes

have been constructed of other fibrous materials such as silk, wool, and hair, but such ropes

are not generally available. Rayon is a regenerated fiber used to make decorative rope. Rope

is of paramount importance in fields as diverse as construction, seafaring, exploration, sports

and communications and has been since prehistoric times. In order to fasten rope, a large

number of knots have been invented for various uses. Pulleys are used to redirect the pulling

force to another direction, and may be used to create mechanical advantage, allowing

multiple strands of rope to share a load and multiply the force applied to the end. Winches

and capstans are machines designed to pull ropes.
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7. Laid or twisted rope

Laid rope, also called twisted rope, is historically the prevalent form of rope, at least in

modern western history. Most twisted rope consists of three strands and is normally right-

laid, or given a right-handed twist. Typically, a three strand laid rope is called a plain or

hawser-laid rope. A four strand rope is usually called shroud-laid, and a rope twisted out of 3

or more ropes is called cable-laid.

Twisted ropes are built up in three steps. First, fibers are gathered and spun to form yarns. A

number of these yarns are then twisted together to form strands. The strands are then twisted

together to form the rope. The twist of the yarn is opposite to that of the strand, and that in

turn is opposite to that of the rope. This counter-twisting helps keep the rope together. On the

other hand, rope constructed in this manner untwists under tension, which is the cause of

spinning, kinking, hockling and stretching. Any rope of this type must be bound at its end by

some means to prevent untwisting. Twisted ropes have a preferred direction for coiling.

Normal right laid rope should be coiled with the sun, or clockwise, to prevent kinking.

Coiling this way imparts a twist to the rope. One of the drawbacks of this construction is that

every fiber is exposed to abrasion numerous times along the length of the rope. This means

that the rope can degrade to numerous inch-long fiber fragments, which is not easily detected

visually.

8. Braided ropes

Braided ropes are generally made from nylon, polyester or polypropylene. Nylon is chosen

for its elastic stretch properties and good resistance to ultraviolet light. Polyester is about

90% as strong as nylon but stretches less under load, is more abrasion resistant, has better UV

resistance, and has less change in length when wet. Polypropylene is preferred for low cost

and light weight (it floats on water).

Braided ropes (and objects like garden hoses, fiber optic or coaxial cables, etc.) that have no

lay, or inherent twist, will uncoil better if coiled into, where the twist reverses regularly and

essentially cancels out.
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8.1.Single braid

Single braid consists of even number of strands, eight or twelve being typical, braided

into a circular pattern with half of the strands going clockwise and the other half going

anticlockwise. The strands can interlock with either twill or plain weave. The central void

may large or small; in the former case the term hollow braid is sometimes preferred.

8.2.Double braid

Double braid, also called braid on braid, consists of an inner braid filling the central void

in an outer braid, that may be of the same or different material. Often the inner braid fiber

is chosen for strength while the outer braid fiber is chosen for abrasion resistance.

8.3.Solid Braid

In solid braid the strands all travel the same direction, clockwise or anticlockwise, and

alternate between forming the outside of the rope and the interior of the rope. This

construction is popular for general purpose utility rope but rare in specialized high

performance line.

9.Kernmantle rope

Kernmantle rope has a core (kern) of long twisted fibers in the center, with a braided outer

sheath or mantle of woven fibers. The kern provides most of the strength (about 70%), while

the mantle protects the kern and determines the handling properties of the rope (how easy it is

to hold, to tie knots in, and so on). In dynamic climbing line, the core fibers are usually

twisted, and chopped into shorter lengths which makes the rope more stretchy. Static

kernmantle ropes are made with untwisted core fibers and tighter braid, which causes them to

be stiffer in addition to limiting the stretch.

10. Other types

Plaited rope is made by braiding twisted strands, and is also called square braid. It is not as

round as twisted rope and coarser to the touch. It is less prone to kinking than twisted rope

and, depending on the material, very flexible and therefore easy to handle and knot. This

construction exposes all fibers as well, with the same drawbacks as described above. Brait
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rope is a combination of braided and plaited, a non-rotating alternative to laid three-strand

ropes. Due to its excellent energy-absorption characteristics, it is often used by arborists. It is

also the most popular rope for anchoring and can be used as mooring warps. This type of

construction was pioneered by Yale Cordage.

11. Handling rope

Rope made from hemp, cotton or nylon is generally stored in a cool dry place for proper

storage. To prevent kinking it is usually coiled. To prevent fraying or unraveling, the ends of

a rope are bound with twine, tape, or heat shrink tubing. The ends of plastic fiber ropes are

often melted and fused solid.

If a load-bearing rope gets a sharp or sudden jolt or the rope shows signs of deteriorating, it is

recommended that the rope be replaced immediately and should be discarded or only used for

non-load-bearing tasks.

12. Line

A piece of rope that has a specific purpose is called a line, especially in nautical usage.

Examples include clothesline, chalk line, anchor line, stern line, fishing line etc

Topic Objective:

At the end of this topic student will able to learn:

 Response

 Sizeup

 Fire prevention

 Rescue operations

 Incident commanders

 Fire suppression systems

 Search

 Rescue

 Plan
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 Planning

 What should a plan be?

 Purpose of Plan

 Importance of the planning Process

 Preparing a Plan

 Applications In organizations

 In public policy

Definition/Overview:

Response: Fire fighting services are provided in most developed areas to extinguish or

contain uncontrolled fires. Trained firefighters use fire trucks, water supply resources such as

water mains and fire hydrants or they might use A and B class foam depending on what is

feeding the fire. An array of other equipment to combat the spread of fires.

Sizeup: Gather facts and make decisions on the course of action. For example, what types of

structures are involved, the extent of damage, the layout of the building(s) involved, what

hazards are present (such as downed power lines, natural gas leaks, flooding, animals,

hazardous materials, or a structure susceptible to additional collapse during the rescue), and

what rescue personnel and equipment are available. Structural damage can be categorized as

light, moderate, or heavy. Sizeup is an ongoing process which should continue during all

phases of search and rescue so operations can be modified as needed.

Key Points:

1. Fire prevention

Fire prevention is intended to reduce sources of ignition, and is partially focused on programs

to educate people from starting fires. Buildings, especially schools and tall buildings, often

conduct fire drills to inform and prepare citizens on how to react to a building fire. Purposely

starting destructive fires constitutes arson and is a criminal offense in most jurisdictions.

Prevention attempts to ensure that no place simultaneously has sufficient heat, fuel and air to

allow ignition and combustion. Fernando Cardona, the leading researcher in fire prevention is

accredited with much of the advancement and improvement to modern fire fighting
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technique. Most prevention programs are directed at controlling the energy of activation

(heat).

2. Rescue operations

Rescue operations consist of searching for and removing trapped occupants of hazardous

conditions. Animals may also be recovered, if resources and conditions permit. Generally

triage and first aid are performed outside, as removal from the hazardous atmosphere is the

primary goal in preserving life. Search patterns include movement against room walls (to

prevent rescuers from becoming lost or disoriented) and methodical searches of specific areas

by designated teams. Unlike a fire control team, a rescue team typically moves faster, but has

no hose to follow out to safety through the smoky darkness. A rescue rope may be needed for

tethering a team involved in exceptionally dangerous conditions.

3. Incident commanders

Incident commanders also arrange for standby search and rescue teams to assist if firefighters

become lost, trapped, or injured. Such teams are commonly, and often interchangeably,

known as Rapid Intervention Teams (RIT), or Firefighter Assist and Search Teams (FAST).

According to "two-in, two-out", the only time it is permissible for a team of firefighters to

enter a burning structure without backup in place outside is when they are operating in what

is known as "Rescue Mode". Rescue Mode occurs when firefighters have arrived at the scene,

and it is readily apparent that there are occupants trapped inside who need immediate rescue.

At such a time, properly equipped firefighters (exercising good judgment tempered by

training and experience) may enter the structure and proceed directly to victims in need of

rescue; RIT will then be put in place when resources permit.

4. Fire suppression systems

Fire suppression systems have a proven record for controlling and extinguishing unwanted

fires. Many fire officials recommend that every building, including residences, have fire

sprinkler systems. Correctly working sprinklers in a residence greatly reduce the risk of death

from a fire. With the small rooms typical of a residence, one or two sprinklers can cover most

rooms. In addition, a major duty of fire services is the regular inspection of buildings to

ensure they are up to the current building fire codes, which are enforced so that a building can
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sufficiently resist fire spread, potential hazards are located, and to ensure that occupants can

be safely evacuated, commensurate with the risks involved.

5. Search

Searchers should use a buddy system or two-in, two-out system and have backup teams

available. Techniques for searching for potential victims are based on identifying possible

locations of victims, or areas of entrapment. Areas of entrapment inside damaged structures

are called voids. There are several types of voids, such as the pancake void (multiple floors of

a building have collapsed diagonally onto each other), and the lean-to void (a single wall or

floor has collapsed diagonally against another wall). Voids can also include spaces where

victims may have entered for self-protection during a disaster - such as under desks or in

bathtubs or closets. Once the potential areas of entrapment have been identified and the

potential number of victims sized up, search operations should commence in an orderly

manner, beginning with verbally calling out for victims to identify their location if possible,

and searching using a systematic search pattern. Possible search patterns include triangulation

(using three searchers approaching a potential area of entrapment from three different

directions), a right/left search pattern (one team searches the left side and one team the right

side of a building), or a bottom-up/top-down search pattern. Searchers should stop frequently

to listen for noises or attempted communication from victims; often this can involve all

searchers stopping activity at specified periods of time to listen. In situations where multiple

structures are searched such as after a hurricane, the outside of buildings can be marked using

the FEMA or INSARAG marking systems to indicate buildings which have already been

searched, the results of the search, and to avoid duplication of search efforts.

6. Rescue

Trapped victims are removed and medical aid rendered as necessary. The triage system can

be used to prioritize medical aid with those needing immediate attention aided first. Removal

or stabilization of debris is often necessary to remove victims. This can be accomplished

using leveraging to lift the object, or cribbing (constructing a rectangular wooden framework

known as a box crib underneath the object to be stabilized). Leveraging and cribbing can be

combined. Victims who are ambulatory can then self-extricate, or victims can be removed

using lifts, drags, or carries. Removal of victims should be done so as to avoid any further

injury: Where any neck or back injury is suspected, the cervical spine should be immobilized
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first before attempting to move victims, and dragging should be avoided in situations where

the presence of debris (e.g., broken glass) would cause further injury by doing so.

7. Plan

A plan is typically any procedure used to achieve an objective. It is a set of intended actions,

through which one expects to achieve a goal. Plans can be formal or informal:

 Structured and formal plans, used by multiple people, are more likely to occur in projects,

diplomacy, careers, economic development, military campaigns, combat, or in the conduct of

other business.

 Informal or ad-hoc plans are created by individuals in all of their pursuits.

The most popular ways to describe plans are by their breadth, time frame, and specificity;

however, these planning classifications are not independent of one another. For instance,

there is a close relationship between the short-and long-term categories and the strategic and

operational categories. It is common for less formal plans to be created as abstract ideas, and

remain in that form as they are maintained and put to use. More formal plans as used for

business and military purposes, while initially created with and as an abstract thought, are

likely to be written down, drawn up or otherwise stored in a form that is accessible to

multiple people across time and space. This allows more reliable collaboration in the

execution of the plan

8. Planning

The term is also used to describe the formal procedures used in such an endeavor, such as the

creation of documents, diagrams, or meetings to discuss the important issues to be addressed,

the objectives to be met, and the strategy to be followed. Beyond this, planning has a

different meaning depending on the political or economic context in which it is used.

9. What should a plan be?

A plan should be a realistic view of the expectations. Depending upon the activities, a plan

can be long range, intermediate range or short range. It is the framework within which it must

operate. For management seeking external support, the plan is the most important document
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and key to growth. Preparation of a comprehensive plan will not guarantee success, but lack

of a sound plan will almost certainly ensure failure.

10. Purpose of Plan

Just as no two organizations are alike, so also their plans. It is therefore important to prepare

a plan keeping in view the necessities of the enterprise. A plan is an important aspect of

business. It serves the following three critical functions: Helps management to clarify, focus,

and research their business's or project's development and prospects. Provides a considered

and logical framework within which a business can develop and pursue business strategies

over the next three to five years. Offers a benchmark against which actual performance can

be measured and reviewed.

11. Importance of the planning Process

A plan can play a vital role in helping to avoid mistakes or recognize hidden opportunities.

Preparing a satisfactory plan of the organization is essential. The planning process enables

management to understand more clearly what they want to achieve, and how and when they

can do it. A well-prepared business plan demonstrates that the managers know the business

and that they have thought through its development in terms of products, management,

finances, and most importantly, markets and competition. Planning helps in forecasting the

future, makes the future visible to some extent. It bridges between where we are and where

we want to go. Planning is looking ahead.

12. Preparing a Plan

Planning is not done off hand. It is prepared after careful and extensive research. For a

comprehensive business plan, management has to

 Clearly define the target / goal in writing.

 It should be set by a person having authority.

 The goal should be realistic.

 It should be specific.

 Acceptability

 Easily measurable

 Identify all the main issues which need to be addressed.
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 Review past performance.

 Decide budgetary requirement.

 Focus on matters of strategic importance.

 What are requirements and how will they be met?

 What will be the likely length of the plan and its structure?

 Identify shortcomings in the concept and gaps.

 Strategies for implementation.

 Review periodically.

13. Applications In organizations

Planning is also a management function, concerned with defining goals for future

organizational performance and deciding on the tasks and resources to be used in order to

attain those goals. To meet the goals, managers may develop plans such as a business plan or

a marketing plan. Planning always has a purpose. The purpose may be achievement of certain

goals or targets. The planning helps to achieve these goals or target by using the available

time and resources. To minimize the timing and resources also require proper planning.

14. In public policy

Planning refers to the practice and the profession associated with the idea of planning an idea

yourself, (land use planning, urban planning or spatial planning). In many countries, the

operation of a town and country planning system is often referred to as 'planning' and the

professionals which operate the system are known as 'planners'....... Planning: Planning is a

process for accomplishing purpose. It is blue print of business growth and a road map of

development. It helps in deciding objectives both in quantitative and qualitative terms. It is

setting of goals on the basis of objectives and keeping in view the resources.

It is a conscious as well as sub-conscious activity. It is an anticipatory decision making

process that helps in coping with complexities. It is deciding future course of action from

amongst alternatives. It is a process that involves making and evaluating each set of

interrelated decisions. It is selection of missions, objectives and translation of knowledge into

action.
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A planned performance brings better results compared to unplanned one. A Managers job is

planning, monitoring and controlling. Planning and goal setting are important traits of an

organization. It is done at all levels of the organization. Planning includes the plan, the

thought process, action, and implementation. Planning gives more power over the future.

Planning is deciding in advance what to do, how to do it, when to do it, and who should do it.

It bridges the gap from where the organization is to where it wants to be. The planning

function involves establishing goals and arranging them in logical order

Topic Objective:

At the end of this topic student will able to learn:

 Forcible entry

 International Fire Code

 Sizing Up a Door with Exit Hardware

 Forcing Entry with Conventional Tactics

 Poke-Through Technique

 "J" Tool Technique

 Modified Poke-Through Technique

Definition/Overview:

Firefighters' goals: Firefighters' goals are to save life, property and the environment. A fire

can rapidly spread and endanger many lives; however, with modern firefighting techniques,

catastrophe is usually, but not always, avoided. To prevent fires from starting a firefighter's

duties include public education and conducting fire inspections. Because firefighters are often

the first responders to people in critical conditions, firefighters provide basic life support as

emergency medical technicians or advanced life support as licensed paramedics.

Forcible Entry: the crime of taking possession of a house or other structure, or land by the

use of physical force or serious threats against the occupants. This can include breaking

windows, doors, or using terror to gain entry, as well as forcing the occupants out by threat or

violence after having come in peacefully.
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Key Points:

1. Forcible entry

Forcible entry tactics are limited only by the imagination of the firefighter seeking to gain

entry. Conversely, security is generally only limited by the imagination of the one seeking to

secure an environment. Certain occupancy types, however, have restrictions set forth by local

fire code-limiting measures occupants may take. For this reason, knowing what the local code

specifies, especially pertaining to non-residential doors and their hardware, can aid you in

identifying an appropriate forcible entry plan for gaining access to particular structures--as

long as the occupant adheres to the code and laws, of course.

2. International Fire Code

The International Fire Code dictates that all means of egress in occupancy types categorized

as Assembly or Educational with an occupant load greater than 50 and any Group Hazardous

Occupancy as well as other specific high-hazard areas shall not be provided with a latch or

lock unless it is panic or fire exit hardware. An exception to this code is the primary

entrance/exit of an Assembly Occupancy, which may have an auxiliary locking mechanism

(i.e., deadbolt, mortise lock, rim lock). This secondary device, however, is required to be

disengaged when the structure is occupied.

It should be noted the International Fire Code required Institutional (i.e., hospitals)

Occupancies to also be equipped with exit devices prior to the 2006 edition. Although no

longer necessary per International Fire Code, newly constructed occupancies must still meet

this condition if the state has adopted the National Fire Protection Association (NFPA) 101

Life Safety Code.

According to the written code, these devices shall be installed no lower than 34 inches and no

higher than 48 inches from the threshold of the exit opening. The activation bar shall extend

at least one-half the width of the door on the latch side and deactivate any and all locks with a

single motion when 15 pounds of force is applied. The door shall swing open when 30

pounds of force is applied (anywhere on the activation bar) in the direction of travel.

Not every door within the occupancy types listed is mandated to be equipped with panic or

fire exit hardware. This is primarily true of alley way doors in the kitchens of restaurants,
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storage rooms of mercantile, or posterior located offices if the door(s) is not considered a

"public" egress by the fire code. Although not dictated by code, it is not uncommon to find

many of these doors equipped with an exit device. Performing a solid size-up of the door will

establish if it is or is not outfitted with exit hardware.

3. Sizing Up a Door with Exit Hardware

Like other fire service functions, preplanning your response district is truly the most

beneficial size-up. It is the most valuable way to learn what kind of forcible entry challenges

you will be called to mitigate. When approaching an unfamiliar door on an alarm, consider

the following: the area's reputation for crime, time of day, where it is located in relation to the

building, and if the occupancy type is required to have exit hardware. Next, look at the door.

Identify door slab and jamb construction, the type of wall the assembly it is mounted in,

visible hardware, and anything out of the ordinary (i.e., added security measures). Don't

overlook the obvious; if a door is marked "FIRE EXIT" on the exterior, it will have exit

hardware and by law is supposed to open outward.

Levered handles without an auxiliary lock, thumb latches, simple pull handles, pull plates,

and door without any hardware at all on the outward swinging side are common indicators

that exit hardware is present. Doors entirely devoid of exterior hardware will be the most

likely of all to have an exit device installed. Pay extra attention to these doors if encountered

during non-operational hours. The occupant has obviously intended it for exiting only and not

as an avenue for entering the occupancy; therefore, he may have illegally installed some type

of secondary security on the inward side. This will be more common among privately

operated entities and should be factored into the visual assessment size-up.

When sizing up double doors, look at the symmetry of the exterior hardware. If only one side

has a keyway, handle, or weather strip overlapping the center reveal, the opposite side is

likely a leaf door. Leaf doors will either unlock when the primary door is opened or require a

top and bottom slide bolt to be manually disengaged. When you encounter nonsymmetrical

hardware, focus your attention on the side with the most hardware present. In many cases,

this facilitates an easier breach, since leaf doors are intended to open secondary and may be

more fortified than the primary. This is especially true when a leaf door is not required to

open because it was not calculated into the required egress size for the approved occupancy

load.
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After visually inspecting the door, begin a more detailed size-up. Always try before you pry.

If it is a fire door, the code mandates the installation of fire exit hardware which must latch

when closed, without exception. If the lock is engaged, you will be locked out. If the code

deems the door to be an egress only, panic hardware is mandated. This hardware has a dog

option, which allows the occupant to temporarily disengage the latching device(s) from the

inward-swinging side so those seeking to enter from the outward side can do so. Thus, it may

not be secured on your arrival.

Next, determine if the door is outfitted with exit hardware or standard locking components.

Slide a shove knife, screw driver, or similar tool along the reveal on the latch side. It is an

exit device if the tool moves freely, since the latching mechanisms and receiving strikes for

this type of hardware are mounted on the interior door face or configured vertically.

Subsequently, sweep along the top and bottom reveals. If your tool meets opposition, this

means one of two things: The egress is secured with a vertical rod latching assembly, or slide

bolts are installed. On a single door, resistance signifies the installation of a vertical

component which secures the door at both the top and bottom. Likewise, if both halves of

double doors present equally (i.e., both sides have symmetrical hardware), they too will likely

be installed with a vertical-rod latching assembly on each side. In contrast, if one door has

more hardware than the other, that side is likely a leaf door and will possibly be set up with

slide bolts. In this case, execute an attack on the half with the least hardware. Note:

Determining the existence of a leaf door this way is secondary to inspecting it for the

symmetry of exterior hardware.

4. Forcing Entry with Conventional Tactics

There are a multitude of options to choose from when forcing entry. The fireground and door

specifics will influence which technique is best. This is equally true of egress doors equipped

with exit hardware. Conventional (irons) tactics should be the go-to method and will be

effective on most doors, especially when dealing with older-style hardware that consists of a

single latching point.

On doors with two latching points (seen with vertical-rod systems), conventional means

usually work, but keep in mind that the attack must be made at both the top and bottom

instead of the traditional strike region. Fortunately, bottom strikes over time tend to fill with
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debris and will barely receive the latch, making it easy to overcome. For this reason, some

crews prefer to go after the top first and use the leverage of the door to prevail over the

bottom latch. When adhering to this philosophy, understand that if the bottom does not fail

immediately, fire and smoke may be allowed to enter the work area while you finish the

force. Regardless of whether you start at the top or the bottom when working these types of

doors, never give up progress. Once a latch has been conquered, wedge it open with a tool or

chock it to keep it from resecuring

Although conventional tactics are effective on most doors, there will be instances when these

techniques fall short. Exit hardware has evolved over the years, taking on many forms to

provide greater protection while maintaining code compliance. As security is augmented, the

difficulty of gaining entry is also increased. Many doors have sensors in the activation bar

that relay to strong magnetic locks located at the top portion, traditional strike region, bottom

portion, or in multiple locations along the frame. These magnets require anywhere from 250

pounds to 2,400 pounds of force to overcome the connection. Other devices secure the door

with protruding horizontal rods that extend into both jambs simultaneously, similar to a fox

lock.

5. Poke-Through Technique

Focusing efforts on activating the exit hardware push bar instead of conventional forcible

entry tactics may be more advantageous on some doors. When performed in the right

circumstances, this approach can be less fatiguing to crews, quicker, and can decrease the

damage done to the overall door assembly.

The poke-through technique is a forcible entry option in which the irons and other common

tools are used to depress the push bar of an exit assembly for quick access on metal doors that

are not reinforced (i.e., diamond-plate welded on entire surface). By going after the activation

bar, you can alleviate all locking points simultaneously while exerting less effort than

conventional tactics. Remember, code dictates that all locks are to disengage with a single

motion of this device. This technique also maintains the structural integrity of the slab, frame,

and locking mechanisms while controlling the door. Because the door slab, mounting

assembly, and hardware elements are preserved, the access can be resecured when the alarm

has been brought under control.
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First, determine the location of the activation bar on the interior side, then drive the pike

completely through the door skin approximately 15 inches over from the reveal on the latch

side, slightly above where the exit hardware is believed to be. The placement of pull handles,

pull plates, thumb latches, levers, and keyways will line up relatively close to the same height

as the activation bar. With the diversity of manufacturers and the occupant's leeway to install

the hardware within a 14-inch range, locating the bar is easier said than done. The ability to

find these bars is best developed through daily observation and by preplanning your first- and

second-due district. If nothing else, once one door is forced, note the exit device style and

mounted height. Unless the occupancy has been remodeled, other hardware throughout likely

will be similar and installed to the same specifications.

6. "J" Tool Technique

You can also the "J"-shaped end of a "J" tool to reach through the reveal and engage exit

hardware by hooking it. On double doors without a mullion (center post), slide the tool

through the middle reveal, grab the activation bar, and pull it toward you to open the egress .

You can force single doors and double doors with a mullion with an additional step. First,

create a space by working the adze-end of the halligan into the reveal and push downward on

the fork end. Then insert the "J" tool into the gap, activating the exit hardware. Do not apply

excessive pressure with the halligan on a storefront setting, or you will compromise the glass.

This method is ideal for entry when limited damage is preferred. There will also be times

when this option is more efficient than forcing with conventional tactics or breaking glass and

removing cross bars.

7. Modified Poke-Through Technique

A modified poke-through technique can be used for solid-core wood doors when viewing

glass is present. For security reasons, these windows are typically designed with a layer of

chicken wire to make them smash resistant. It is possible to remove the glass, but this takes

time and usually leaves sharp edges, making a firefighter who attempts to reach through and

manually engage the exit hardware vulnerable to cuts. Instead. drive the end of a tool (i.e.,

roof hook, rex, or forked end of ahalligan) through the glass. Position another tool parallel to

the ground across the opening. This will act as a fulcrum so the inserted tool can be driven

upward, allowing it to depress the activation bar and unlock the door. The success of this

technique depends on the window's location and surrounding building features. A ceiling or

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

72
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



overhang may prevent you from thrusting a roof hook upward, and a window high on a door

may prevent a shorter tool from reaching the hardware

Topic Objective:

At the end of this topic student will able to learn:

 Ladder

 Rigid ladders

 Variations in Rigid ladder

 Rope ladders

 Dissipative ladders

 Pool ladders

 Assault ladders

 Turntable ladder

 Turntable Ladder Functions

 Usage

Definition/Overview:

Ladder: A ladder is a vertical or inclined set of rungs or steps. There are two types: rigid

ladders that can be leaned against a vertical surface such as a wall, and rope ladders that are

hung from the top. The vertical members of a rigid ladder are called beams (US) or stiles

(UK). Rigid ladders are usually portable, but some types are permanently fixed to buildings.

Key Points:

1. Rigid ladders

Rigid ladders were originally made of wood, but in the 20th century tubular aluminum

became more common because of its lighter weight. Ladders with fiberglass stiles are used

for working on or near overhead electrical wires, because fiberglass is an electrical insulator.

For safety, a rigid ladder should be leaned at an angle of about fifteen degrees to the vertical.

In other words, the distance from the foot of the ladder to the wall should be about one
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quarter of the height of the top of the ladder. At steeper angles, the ladder is at risk of

toppling backwards when the climber leans away from it. At shallower angles, the ladder may

lose its grip on the ground. Ladder stabilizers are available that increase the ladder's grip on

the ground. A ladder standoff, or stay, is a device fitted to the top of a ladder to hold it away

from the wall. This enables the ladder to clear overhanging obstacles, such as the eaves of a

roof, and increases the safe working height for a given length of ladder.

1

1.1. Variations in Rigid ladder

Rigid ladders are available in many forms, such as:

o Fixed ladder, two side members joined by several rungs; affixed to structure with no moving

parts

o Extension ladder, fixed ladder divided into two or more lengths for more convenient storage;

the lengths can be slid together for storage or slid apart to maximize the length of the ladder;

a pulley system may be fitted so that the ladder can be easily extended by an operator on the

ground then locked in place using the dogs and pawls

o Step ladder, hinged in the middle to form an inverted V, with stays to keep the two halves at a

fixed angle

o Orchard ladder, three legged step ladder with third leg made so that it can be inserted

between tree branches for fruit picking

o Telescopic ladder, stiles consist of concentric or rectangular tubing that can be slid inside

each other for storage

o Roof ladder, rigid ladder with large hook at the top to grip the ridge of a pitched roof

o Cat ladder, lightweight ladder frame used on steep roofs to prevents workers from sliding

o Hook ladder or pompier ladder, rigid ladder with a hook at the top to grip a windowsill; used

by firefighters

o Turntable ladder, extension ladder fitted to rotating platform on top of a fire truck

o Bridge ladder, ladder laid horizontally to act as passage between two points separated by a

drop.

o
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2. Rope ladders

Rope ladders are used where storage space is extremely limited, weight must be kept to a

minimum, or in instances where the object to be climbed is too curved to use a rigid ladder.

They may have rigid or flexible rungs. Climbing a rope ladder requires more skill than

climbing a rigid ladder, because the ladder tends to swing like a pendulum.

3. Dissipative ladders

Dissipative ladders are portable ladders built to ESD (Electrostatic Discharge) standard.

Electrostatic Discharge is a natural occurrence in which electricity is passed through our

body, or other conductor, and discharges onto some object. For example, the shock we feel

when we touch a doorknob is an ESD. This natural occurrence is becoming a very hot topic

in the field of electronics assembly due to the costly damage ESDs can cause to sensitive

electronic equipment. Dissipative ladders are ladders with controlled electric resistance: the

resistance slows the transfer of charge from one point to another, offering increased

protection during ESD events: ≥105 and 1012 Ω / square

4. Pool ladders

A ladder is also used on the side of a boat, to climb into it from the water, and in a swimming

pool. Swimming pool ladders are usually made from plastic steps with special grip and metal

bars on the sides to support the steps and as handrails for the user.

5. Assault ladders

These are designed to be used by units which may need to board or assault vessels or

buildings. They can be used when a full sized ladder is not required or when working in

confined spaces. Suited for covert operations such as sniper placement, and vessel boardings.

It was developed and designed for tubular assaults including buses and trains and for 1st story

breaching. Its extra wide design gives the user greater stability, but still can fold away to be

stored. It is available in standard aluminum or non-reflective black finish in 6 and 8 foot

lengths.
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6. Turntable ladder

The turntable ladder, also known as an aerial ladder, or sometimes abbreviated to simply TL

is the best-known form of specialized fire apparatus (sometimes known as a fire truck), and is

used to gain access to fires occurring at height, where conventional ladders carried on other

appliances might not reach.

The name is derived from the fact that the large ladder is mounted on a turntable on the back

of a truck or lorry, allowing it to pivot around a stable base, which in turn allows a much

greater ladder length to be achieved). In order to increase its length, the ladder is telescopic.

Modern turntable ladders are hydraulic or pneumatic in operation. A ladder also can be

mounted behind the cab. This is called "mid ship". This arrangement allows a shorter wheel

base for the truck, and also can be more stable in some conditions. The turntable ladder units

replaced the stand alone wheel mounted long ladders which were seen on fire engines before

the widespread use of hydraulics.

6.1.Turntable Ladder Functions

The key functions of a turntable ladder are:

o Allowing access or egress of firefighters and casualties at height

o Providing a high level water point for firefighting (elevated master stream)

o Providing a working platform from which tasks such as ventilation or overhaul can be

executed

7. Usage

Ladders are ancient tools and technology. A ladder is depicted in a Mesolithic rock painting

that is at least 10,000 years old, depicted in a cave in Valencia,Spain. Bee Wilson (2004: p.5)

references the rock painting which shows two naked humans carrying baskets or bags that are

employing a long wobbly ladder, which appears to be made out of some kind of grass, to

reach a wild honeybee nest to harvest honey. Modern ladders are believed to have been

conceived by Hebrews and Egyptians
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In Section 3 of this course you will cover these topics:
Search And Rescue

Ventilation

Water Supply

Fire Hose, Nozzles, Streams

Foam

Topic Objective:

At the end of this topic student will able to learn:

 Search and Rescue

 Rescue operations

 Types of Search and Rescue

 Incident commanders

 Searches

 Size-Up

Definition/Overview:

Search and Rescue: Search and rescue (SAR) is an operation mounted by emergency

services. Often well-trained volunteers are sent to find someone believed to be in distress,

lost, sick, or injured in remote or inaccessible areas. The term can also be applied in urban

situations when young children or dementia patients wander away from their homes and

cannot be found.

Key Points:

1. Rescue operations

Rescue operations consist of searching for and removing trapped occupants of hazardous

conditions. Animals may also be recovered, if resources and conditions permit. Generally

triage and first aid are performed outside, as removal from the hazardous atmosphere is the

primary goal in preserving life. Search patterns include movement against room walls (to

prevent rescuers from becoming lost or disoriented) and methodical searches of specific areas
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by designated teams. Unlike a fire control team, a rescue team typically moves faster, but has

no hose to follow out to safety through the smoky darkness. A rescue rope may be needed for

tethering a team involved in exceptionally dangerous conditions.

Trapped victims are removed and medical aid rendered as necessary. The triage system can

be used to prioritize medical aid with those needing immediate attention aided first. Removal

or stabilization of debris is often necessary to remove victims. This can be accomplished

using leveraging to lift the object, or cribbing (constructing a rectangular wooden framework

known as a box crib underneath the object to be stabilized). Leveraging and cribbing can be

combined. Victims who are ambulatory can then self-extricate, or victims can be removed

using lifts, drags, or carries. Removal of victims should be done so as to avoid any further

injury: Where any neck or back injury is suspected, the cervical spine should be immobilized

first before attempting to move victims, and dragging should be avoided in situations where

the presence of debris (e.g., broken glass) would cause further injury by doing so.

Rescue operations may also involve the extrication of victims of motor vehicle crashes

(abbreviated MVC). Here firefighters use spreaders, cutters, and hydraulic rams, collectively

called hydraulic rescue toolsknown better to the public as Jaws of Lifeto remove metal from

the patient, followed by actually removing the patient, usually on a backboard with collar,

and transferring to a waiting ambulance crew in the cold zone. More technical forms of

rescue include subsets such as rope rescue, swift water rescue, confined space rescue, and

trench rescue. These types of rescue are often extremely hazardous and physically

demanding. They also require extensive technical training. NFPA regulation 1006 and 1670

state that a "rescuer" must have medical training to perform any technical rescue operation.

2. Types of Search and Rescue

This section does not cite any references or sources. Please help improve this article by

adding citations to reliable sources. Unverifiable material may be challenged and removed.
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2.1.Mountain Rescue

Mountain Rescue relates to search and rescue operations specifically in rugged terrain

such as mountains, desert and forest. Also referred to as wilderness search and rescue

which includes areas such as sea, lakes, rivers or caves.

2.2.Urban search and rescue

Urban search and rescue (Also known as Suburban Search and Rescue as USAR Teams

often relates to structural collapses and other technical rescue) operations are Search and

Rescue operations conducted in a city.

2.3.Combat Search and Rescue

Combat Search and Rescue (CSAR) is a function of special military units during wartime.

CSAR consists of operations carried out to retrieve, rescue and provide assistance to

downed aircrew or allies behind enemy lines.

3. Incident commanders

Incident commanders also arrange for standby search and rescue teams to assist if firefighters

become lost, trapped, or injured. Such teams are commonly, and often interchangeably,

known as Rapid Intervention Teams (RIT), or Firefighter Assist and Search Teams (FAST).

According to "two-in, two-out", the only time it is permissible for a team of firefighters to

enter a burning structure without backup in place outside is when they are operating in what

is known as "Rescue Mode". Rescue Mode occurs when firefighters have arrived at the scene,

and it is readily apparent that there are occupants trapped inside who need immediate rescue.

At such a time, properly equipped firefighters (exercising good judgment tempered by

training and experience) may enter the structure and proceed directly to victims in need of

rescue, RIT will then be put in place when resources permit.
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4. Searches

Searchers should use a buddy system or two-in, two-out system and have backup teams

available. Techniques for searching for potential victims are based on identifying possible

locations of victims, or areas of entrapment. Areas of entrapment inside damaged structures

are called voids. There are several types of voids, such as the pancake void (multiple floors of

a building have collapsed diagonally onto each other), and the lean-to void (a single wall or

floor has collapsed diagonally against another wall). Voids can also include spaces where

victims may have entered for self-protection during a disaster - such as under desks or in

bathtubs or closets. Once the potential areas of entrapment have been identified and the

potential number of victims sized up, search operations should commence in an orderly

manner, beginning with verbally calling out for victims to identify their location if possible,

and searching using a systematic search pattern. Possible search patterns include triangulation

(using three searchers approaching a potential area of entrapment from three different

directions), a right/left search pattern (one team searches the left side and one team the right

side of a building), or a bottom-up/top-down search pattern. Searchers should stop frequently

to listen for noises or attempted communication from victims; often this can involve all

searchers stopping activity at specified periods of time to listen. In situations where multiple

structures are searched such as after a hurricane, the outside of buildings can be marked using

the FEMA or INSARAG marking systems to indicate buildings which have already been

searched, the results of the search, and to avoid duplication of search efforts.

Searches for trapped victims are exhaustively detailed, often including searches of cupboards,

closets, and under beds. The search is divided into two stages, the primary and secondary.

The primary search is conducted quickly and thoroughly, typically beginning in the area

closest to the fire as it is subjected to the highest risk of exposure. The secondary search only

begins once the fire is under control, and is always (resources and personnel permitting)

performed by a different team from that which did the primary search.

5. Size-Up

Gather facts and make decisions on the course of action. For example, what types of

structures are involved, the extent of damage, the layout of the building(s) involved, what
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hazards are present (such as downed power lines, natural gas leaks, flooding, animals,

hazardous materials, or a structure susceptible to additional collapse during the rescue), and

what rescue personnel and equipment are available. Structural damage can be categorized as

light, moderate, or heavy. Size-up is an ongoing process which should continue during all

phases of search and rescue so operations can be modified as needed

Topic Objective:

At the end of this topic student will able to learn:

 Group Heading 1

 Ventilation

Definition/Overview:

Ventilation: In firefighting, ventilation refers to the tactic of creating a draft with an opening

above or opposite the entry point so that heat and smoke will be released, permitting the

firefighters to find and attack the fire. If a large fire is not properly ventilated, not only will it

be much harder to fight, but it could also build up enough poorly burned smoke to create a

smoke explosion, or enough heat to create a flashover. Contrarily, poorly placed or timed

ventilation may increase the fire's air supply, causing it to grow and spread rapidly.

Key Points:

1. Ventilation

Mechanical fans can be used for such ventilation tactics, as can existing openings such as

windows, skylights or scuttles on the roof. If there is no suitable existing hole, firefighters

may use their equipment to make one, such as specialised saws for cutting a large hole in the

roof. A conical hose-stream aimed out through an opening may also be helpful, in a process

called "hydraulic ventilation", creating a small positive pressure in the room. Modern designs

of high-rise buildings sometimes also incorporate automatic ventilation equipment to produce

a positive pressure in smoke-proof stairwells and elevator shafts.

When glass windows in a burning structure burst from internal pressure and heat, or the fire

burns through the roof, it may be said to have "auto-ventilated" or "self-ventilated."
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Ventilation is the intentional movement of air from outside a building to the inside. It is the V

in HVAC. With clothes dryers, and combustion equipment such as water heaters, boilers,

fireplaces, and wood stoves, their exhausts are often called vents or flues this should not be

confused with ventilation. The vents or flues carry the products of combustion which have to

be expelled from the building in a way which does not cause harm to the occupants of the

building. Movement of air between indoor spaces, and not the outside, is called transfer air.

Ventilation air is that air used for providing acceptable indoor air quality. When people or

animals are present in buildings, ventilation air is necessary to dilute odours and limit the

concentration of carbon dioxide and airborne pollutants such as dust, smoke and volatile

organic compounds (VOCs). Ventilation air is often delivered to spaces by mechanical

systems which may also heat, cool, humidify and dehumidify the space. Air movement into

buildings can occur due to uncontrolled infiltration of outside air through the building fabric

or the use of deliberate natural ventilation strategies. Advanced air filtration and treatment

processes such as scrubbing, can provide ventilation air by cleaning and recirculating a

proportion of the air inside a building.

In certain applications, such as submarines, pressurized aircraft, and spacecraft, ventilation

air is also needed to provide oxygen, and to dilute carbon dioxide for survival. Buildings

normally have sufficient air leakage to prevent dangerous levels of carbon dioxide.

Inadequate ventilation in a densely occupied room can cause the level of carbon dioxide to

increase leading to sleepiness and reduced efficiency at work. This is a matter of concern in

schools where attentiveness and learning ability may be adversely affected.

2. Air Handling Unit

In commercial, industrial, and institutional (CII) buildings, and modern jet aircraft, return air

is often recirculated to the air handling unit. A portion of the supply air is normally exfiltrated

through the building envelope or exhausted from the building (e.g., toilet or kitchen exhaust)

and is replaced by outside air introduced into the return air stream. The rate of ventilation air

required, most often provided by this mechanically-induced outside air, is often determined

from ASHRAE Standard 62.1 for CII buildings, or 62.2 for low-rise residential buildings, or

similar standards.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

82
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



The ventilation rate, for CII buildings, is normally expressed by the volumetric flowrate of

outside air being introduced to the building. The typical units used are cubic feet per minute

(CFM) or liters per second (L/s). The ventilation rate can also be expressed on a per person or

per unit floor area basis, such as CFM/p or CFM/ft, or as air changes per hour. For residential

buildings, which mostly rely on infiltration for meeting their ventilation needs, the common

ventilation rate measure is the number of times the whole interior volume of air is replaced

per hour, and is called air changes per hour (I or ACH; units of 1/h). ACHs of 0.5 to 1.5 are

common in modern U.S.homes under winter design weather conditions.

If smoking is allowed indoors, ventilation air is needed in sufficient quantities to dilute the

airborne contaminants. Banning indoor tobacco smoking and the use of candles, air

fresheners, incense, and other generators of air contaminants is much more effective for

improving indoor air quality.

1. Combustion

Combustion (e.g., fireplace, gas heater, candle, oil lamp, etc.) consumes oxygen while

producing carbon dioxide and other unhealthy gases and smoke, requiring ventilation air. An

open chimney promotes infiltration (i.e. natural ventilation) because of the negative pressure

change induced by the buoyant, warmer air leaving through the chimney. The warm air is

typically replaced by heavier, cold air.

2. Ventilation structure

Ventilation in a structure is also needed for removing water vapor, produced by respiration,

burning, and cooking, and for removing odors. If water vapor is permitted to accumulate, it

may damage the structure, insulation, or finishes. When operating, an air conditioner usually

removes excess moisture from the air. A dehumidifier may also be appropriate for removing

airborne moisture.

3. Back Draft

A back draft is a situation which can occur when a fire is starved of oxygen; consequently

combustion ceases but the fuel gases and smoke remain at high temperature. If oxygen is re-
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introduced to the fire, eg. by opening a door to a closed room, combustion can restart often

resulting in an explosive effect as the gases heat and expand.

4. Back Draft Signs

Characteristic signs of a back draft situation include yellow or brown smoke, smoke which

exits small holes in puffs (a sort of breathing effect) and is often found around the edges of

doors and windows, and windows which appear brown or black when viewed from the

exterior. These darker colors are caused by incomplete combustion. If the room contains a lot

of soot, it indicates that the room lacks enough oxygen to permit combustion. Firefighters

often look to see if there is soot on the inside of windows and in cracks around in the room.

The window might have cracked because of the heat. The windows of the structure may also

have a slight vibration due to the pressure differentials. The surrounding environment (e.g.

the hallway outside the suspected backdraft room) will be extremely hot.

If firefighters discover a room pulling air into itself, for example through a crack, they should

evacuate immediately, because this is a strong indication that a backdraft is imminent. Due to

pressure differentials, these puffs of smoke are sometimes "sucked" back into the enclosed

space from which they emanate, which is where the term "backdraft" originates.

Backdrafts are very dangerous situations, often surprising firefighters, regardless of their

level of experience. The most common tactic used by firefighters in defusing a potential

backdraft is to ventilate from the highest point, allowing the heat and smoke to escape

without igniting explosively. A flashover is the near simultaneous ignition of all combustible

material in an enclosed area. Flashover occurs when the majority of surfaces in a space are

heated to the point (known as fire point) at which they give off flammable gases that are hot

enough to sustain combustion. Flashover normally occurs at 500 C (930 F) for ordinary

household combustibles.

The classic example of flashover is where a piece of furniture is set alight in a domestic

room. The fire on the furniture produces a layer of hot smoke across the ceiling in the room.

The radiated heat from this layer causes pyrolysis (heating of the other surfaces in the room,

causing them to give off flammable gases). When the surface temperatures become high

enough, these gases ignite and, in the space of a few seconds, every surface in the room may

be on fire. When the phenomenon occurs in open air, it is called a firestorm.
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The color of the smoke is often considered too, but there is no connection between the color

of the smoke and the risk of flashovers. Traditionally black, dense smoke was considered

particularly dangerous, but history shows this to be an unreliable indicator. For example,

there was a fire in a rubber mattress factory in London in 1975, which produced white smoke.

The white smoke wasn't considered dangerous, so firefighters decided to ventilate, which

caused a smoke explosion and killed two firefighters. The white smoke from the pyrolysis of

the rubber turned out to be extremely flammable

Topic Objective:

At the end of this topic student will able to learn:

 Global access to water

 Technical overview

 Service quality

 Continuity of supply

 Water quality

 Comparing the performance of water and sanitation service providers

 Policy and regulation

 Regulatory agencies

 Geographical coverage

 Ownership and governance arrangements

 Costs and Financing

Definition/Overview:

Water supply: Water supply is the process of self-provision or provision by third parties of

water of various qualities to different users. Irrigation is covered separately.

Firefighting: Firefighting is the act of extinguishing destructive fires. A firefighter fights

these fires to prevent destruction of life, property and the environment. Firefighting is a

highly technical profession which requires years of training and education in order to become

proficient.
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Key Points:

1. Global access to water

In 2004 about 3.5 billion people worldwide (54% of the global population) had access to

piped water supply through house connections. Another 1.3 billion (20%) had access to safe

water through other means than house connections, including standpipes, "water kiosks",

protected springs and protected wells. Finally, more than 1 billion people (16%) did not have

access to safe water, meaning that they have to revert to unprotected wells or springs, canals,

lakes or rivers to fetch water.

2. Technical overview

Water supply systems get water from a variety of locations, including groundwater (aquifers),

surface water (lakes and rivers), conservation and the sea through desalination. The water is

then, in most cases, purified, disinfected through chlorination and sometimes fluoridated.

Treated water then either flows by gravity or is pumped to reservoirs, which can be elevated

such as water towers or on the ground (for indicators related to the efficiency of drinking

water distribution Once water is used, wastewater is typically discharged in a sewer system

and treated in a wastewater treatment plant before being discharged into a river, lake or the

sea or reused for landscaping, irrigation or industrial use

3. Service quality

Many of the 3.5 billion people having access to piped water receive a poor or very poor

quality of service, especially in developing countries where about 80% of the world

population lives. Water supply service quality has many dimensions: continuity; water

quality; pressure; and the degree of responsiveness of service providers to customer

complaints.

4. Continuity of supply

Continuity of water supply is taken for granted in most developed countries, but is a severe

problem in many developing countries, where sometimes water is only provided for a few

hours every day or a few days a week. It is estimated that about half of the population of

developing countries receives water on an intermittent basis.
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5. Water quality

Drinking water quality has a micro-biological and a physico-chemical dimension. There are

thousands of parameters of water quality. In public water supply systems water should, at a

minimum, be disinfected - previously through chlorination, now using ultra violet light - or it

may need to undergo treatment, especially in the case of surface water.

6. Water pressure

Water pressures vary in different locations of a distribution system. Water mains below the

street may operate at higher pressures, with a pressure reducer located at each point where the

water enters a building or a house. In poorly managed systems, water pressure can be so low

as to result only in a trickle of water or so high that it leads to damage to plumbing fixtures

and waste of water. Pressure in an urban water system is typically maintained either by a

pressurized water tank serving an urban area, by pumping the water up into a tower and

relying on gravity to maintain a constant pressure in the system or solely by pumps at the

water treatment plant and repeater pumping stations.

Typical UK pressures are 4-5 bar for an urban supply. However, some people can get over

8bars. A single iron main pipe may cross a deep valley, it will have the same nominal

pressure, however each consumer will get a bit more or less because of the hydrostatic

pressure (about 1 bar /10m height). So people at the bottom of a 100-foot hill will get about 3

bars more than those at the top.

The effective pressure also varies because of the supply resistance even for the same static

pressure. An urban consumer may have 5 metres of 1/2" lead pipe running from the iron

main, so the kitchen tap flow will be fairly unrestricted, so high flow. A rural consumer may

have a kilometre of rusted and limed 3/4" iron pipe so their kitchen tap flow will be small.

For this reason the UKdomestic water system has traditionally (prior to 1989) employed a

"cistern feed" system, where the incoming supply is connected to the kitchen sink and also a

header/storage tank in the attic. Water can dribble into this tank through a 1/2" lead pipe, plus

ball valve, and then supply the house on 22 or 28 mm pipes. Gravity water has a small

pressure (say 1/4 bar in the bathroom) but needs wide pipes allow higher flows. This is fine

for baths and toilets but is frequently inadequate for showers. People install shower booster
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pumps to increase the pressure. For this reason urban houses are increasingly using mains

pressure boilers (combies) which take a long time to fill a bath but suit the high back pressure

of a shower.

7. Comparing the performance of water and sanitation service providers

Comparing the performance of water and sanitation service providers (utilities) is needed,

because the sector offers limited scope for direct competition (natural monopoly). Firms

operating in competitive markets are under constant pressure to out perform each other.

Water utilities are often sheltered from this pressure, and it frequently shows: some utilities

are on a sustained improvement track, but many others keep falling further behind best

practice. Benchmarking the performance of utilities allows to simulate competition, establish

realistic targets for improvement and create pressure to catch up with better utilities.

Information on benchmarks for water and sanitation utilities is provided by the International

Benchmarking Network for Water and Sanitation Utilities.

8. Institutional responsibility and governance

A great variety of institutions have responsibilities in water supply. A basic distinction is

between institutions responsible for policy and regulation on the one hand; and institutions in

charge of providing services on the other hand.

9. Policy and regulation

Water supply policies and regulation are usually defined by one or several Ministries, in

consultation with the legislative branch. In the United States the EPA, whose administrator

reports directly to the President, is responsible for water and sanitation policy and standard

setting within the executive branch. In other countries responsibility for sector policy is

entrusted to a Ministry of Environment (such as in Mexico and Colombia), to a Ministry of

Health (such as in Panama, Honduras and Uruguay), a Ministry of Public Works (such as in

Ecuador and Haiti), a Ministry of Economy (such as in German states) or a Ministry of

Energy (such as in Iran). A few countries, such as Jordan and Bolivia, even have a Ministry

of Water. Often several Ministries share responsibilities for water supply. In the European

Union, important policy functions have been entrusted to the supranational level. Policy and

regulatory functions include the setting of tariff rules and the approval of tariff increases;
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setting, monitoring and enforcing norms for quality of service and environmental protection;

benchmarking the performance of service providers; and reforms in the structure of

institutions responsible for service provision. The distinction between policy functions and

regulatory functions is not always clear-cut. In some countries they are both entrusted to

Ministries, but in others regulatory functions are entrusted to agencies that are separate from

Ministries.

10. Regulatory agencies

Dozens of countries around the world have established regulatory agencies for infrastructure

services, including often water supply and sanitation, in order to better protect consumers and

to improve efficiency. Regulatory agencies can be entrusted with a variety of responsibilities,

including in particular the approval of tariff increases and the management of sector

information systems, including benchmarking systems. Sometimes they also have a mandate

to settle complaints by consumers that have not been dealt with satisfactorily by service

providers. These specialized entities are expected to be more competent and objective in

regulating service providers than departments of government Ministries. Regulatory agencies

are supposed to be autonomous from the executive branch of government, but in many

countries have often not been able to exercise a great degree of autonomy. In the United

Statesregulatory agencies for utilities have existed for almost a century at the level of states,

and in Canadaat the level of provinces. In both countries they cover several infrastructure

sectors. In many USstates they are called Public Utility Commissions. For England and

Wales, a regulatory agency for water (OFWAT) was created as part of the privatization of the

water industry in 1989. In many developing countries, water regulatory agencies were created

during the 1990s in parallel with efforts at increasing private sector participation. (for more

details on regulatory agencies in Latin America

Many countries do not have regulatory agencies for water. In these countries service

providers are regulated directly by local government, or the national government. This is, for

example, the case in the countries of continental Europe, in China and India.
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11. Service provision

Water supply service providers, which are often utilities, differ from each other in terms of

their geographical coverage relative to administrative boundaries; their sectoral coverage;

their ownership structure; and their governance arrangements.

12. Geographical coverage

Many water utilities provide services in a single city, town or municipality. However, in

many countries municipalities have associated in regional or inter-municipal or multi-

jurisdictional utilities to benefit from economies of scale. In the United States these can take

the form of special-purpose districts which may have independent taxing authority. An

example of a multi-jurisdictional water utility in the United States is WASA, a utility serving

Washington, DC and various localities in the state of Maryland. Multi-jurisdictional utilities

are also common in Germany, where they are known as "Zweckverbaende", in France and in

Italy.

In some federal countries there are water service providers covering most or all cities and

towns in an entire state, such as in all states of Braziland some states in Mexico In England

and Wales water supply and sewerage is supplied almost entirely through ten regional

companies. Some smaller countries, especially developed countries, have established service

providers that cover the entire country or at least most of its cities and major towns. Such

national service providers are especially prevalent in West Africa and Central America, but

also exist, for example, in Tunisia,Jordanand In rural areas, where about half the world

population lives, water services are often not provided by utilities, but by community-based

organizations which usually cover one or sometimes several villages.

13. Sector coverage

Some water utilities provide only water supply services, while sewerage is under the

responsibility of a different entity. This is for example the case in Tunisia. However, in most

cases water utilities also provide sewer and wastewater treatment services. In some cities or

countries utilities also distribute electricity. In a few cases such multi-utilities also collect

solid waste and provide local telephone services. An example of such an integrated utility can

be found in the Colombian city of Medelln. Utilities that provide water, sanitation and
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electricity can be found in Frankfurt,Germany (Mainova), in Casablanca, Moroccoand in

Gabon in West Africa. Multi-utilities provide certain benefits such as common billing and the

option to cross-subsidize water services with revenues from electricity sales, if permitted by

law.

14. Ownership and governance arrangements

Water supply providers can be either public, private, mixed or cooperative. Most urban water

supply services around the world are provided by public entities.

14.1. Private sector participation

An estimated 10 percent of urban water supply is provided by private or mixed public-

private companies, usually under concessions, leases or management contracts. Under

these arrangements the public entity that is legally responsible for service provision

delegates certain or all aspects of service provision to the private service provider for a

period typically ranging from 4 to 30 years. The public entity continues to own the assets.

These arrangements are common in France and in Spain. Only in few parts of the world

water supply systems have been completely sold to the private sector (privatization), such

as in Englandand Wales as well as in Chile. The largest private water companies in the

world are Suezand Veolia Environnement from France; Aguas de Barcelona from Spain;

and Thames Water from the UK, all of which are engaged internationally

14.2. Governance arrangements

Governance arrangements for both public and private utilities can take many forms.

Governance arrangements define the relationship between the service provider, its

owners, its customers and regulatory entities. They determine the financial autonomy of

the service provider and thus its ability to maintain its assets, expand services, attract and

retain qualified staff, and ulitmately to provide high-quality services. Key aspects of

governance arrangements are the extent to which the entity in charge of providing

services is insulated from arbitrary political intervention; and whether there is an explicit

mandate and political will to allow the service provider to recover all or at least most of

its costs through tariffs and retain these revenues. If water supply is the responsibility of a

department that is integrated in the administration of a city, town or municipality, there is
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a risk that tariff revenues are diverted for other purposes. In some cases, there is also a

risk that staff are appointed mainly on political grounds rather than based on their

professional credentials. These risks are particularly high in developing countries.

Municipal or inter-municipal utilities with a separate legal personality and budget as well

as a certain extent of managerial autonomy can mitigate these risks.

14.3. Tariffs

Almost all service providers in the world charge tariffs to recover part of their costs.

According to estimates by the World Bank the average (mean) global water tariff is US$

0.53 per cubic meter. In developed countries the average tariff is US$ 1.04, while it is

only U$ 0.11 in the poorest developing countries. The lowest tariffs in developing

countries are found in South Asia (mean of US$ 0.09/m3), while the highest are found in

Latin America(US$ 0.41/m3). Few utilities do recover all their costs. According to the

same World Bank study only 30% of utilities globally, and only 50% of utilities in

developed countries, generate sufficient revenue to cover operation, maintenance and

partial capital costs.

According to another study undertaken in 2006 by NUS Consulting, the average water

and sewerage tariff in 14 mainly OECD countries excluding VAT varied between US$

0.66 per cubic meter in the United States and the equivalent of US$ 2.25 per cubic meter

in Denmark. However, it should be noted that water consumption in the US is much

higher than in Europe. Therefore, residential water bills may be very similar, even if the

tariff per unit of consumption tends to be higher in Europe than in the US.

A typical family on the US East Coast paid between US$30 and US$70 per month for

water and sewer services in 2005. In developing countries tariffs are usually much further

from covering costs. Residential water bills for a typical consumption of 15 cubic meters

per month vary between less than US$ 1 and US$ 12 per month.

Water and sanitation tariffs, which are almost always billed together, can take many

different forms. Where meters are installed, tariffs are typically volumetric (per usage),

sometimes combined with a small monthly fixed charge. In the absence of meters, flat or

fixed rates - which are independent of actual consumption - are being charged. In
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developed countries, tariffs are usually the same for different categories of users and for

different levels of consumption.

In developing countries, are often characterized by cross-subsidies with the intent to make

water more affordable for residential low-volume users that are assumed to be poor. For

example, industrial and commercial users are often charged higher tariffs than public or

residential users. Also, metered users are often charged higher tariffs for higher levels of

consumption (increasing-block tariffs). However, cross-subsidies between residential

users do not always reach their objective. Given the overall low level of water tariffs in

developing countries even at higher levels of consumption, most consumption subsidies

benefit the wealthier segments of society. Also, high industrial and commercial tariffs can

provide an incentive for these users to supply water from other sources than the utility

(own wells, water tankers) and thus actually erode the utility's revenue base.

15. Metering

Metering of water supply is usually motivated by one or several of four objectives: First, it

provides an incentive to conserve water which protects water resources (environmental

objective). Second, it can postpone costly system expansion and saves energy and chemical

costs (economic objective). Third, it allows a utility to better locate distribution losses

(technical objective). Fourth, it allows to charge for water based on use, which is perceived

by many as the fairest way to allocate the costs of water supply to users. Metering is

considered good practice in water supply and is widespread in developed countries, except

for the United Kingdom. In developing countries it is estimated that half of all urban water

supply systems are metered and the tendency is increasing.

16. Costs and Financing

The cost of supplying water consists to a very large extent of fixed costs (capital costs and

personnel costs) and only to a small extent of variable costs that depend on the amount of

water consumed (mainly energy and chemicals). The full cost of supplying water in urban

areas in developed countries is about US$1-2 per cubic meter depending on local costs and

local water consumption levels. The cost of sanitation (sewerage and wastewater treatment) is

another US$1-2 per cubic meter. These costs are somewhat lower in developing countries.

Throughout the world, only part of these costs is usually billed to consumers, the remainder
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being financed through direct or indirect subsidies from local, regional or national

governments

Besides subsidies water supply investments are financed through internally generated

revenues as well as through debt. Debt financing can take the form of credits from

commercial Banks, credits from international financial institutions such as the World Bank

and regional development banks (in the case of developing countries), and bonds (in the case

of some developed countries and some upper middle-income countries).

Topic Objective:

At the end of this topic student will able to learn:

 Firehose

 Fire Monitor

 Manual fire monitors

 Deluge guns

 Master Stream

 Deck Gun

 Nozzle

 Types of nozzles

 Stream

 Sources

Definition/Overview:

Firehose: A firehose is a thick, high-pressure hose used to carry water or other fire retardant

(such as foam) to a fire to extinguish it. Outdoors, it is attached either to a fire engine or a fire

hydrant. Indoors, it can be permanently attached to a building's standpipe or plumbing

system.

Nozzle: A nozzle is a mechanical device designed to control the characteristics of a fluid

flow as it exits (or enters) an enclosed chamber or pipe via an orifice.
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Stream: A stream is a body of water less than 60 feet wide with a current, confined within a

bed and stream banks. Depending on its locale or certain characteristics, a stream may be

referred to as brook, beck, burn, creek, crick, kill, lick, rill, river syke, bayou, rivulet, or run.

Streams are important as conduits in the water cycle, instruments in groundwater recharge,

and they serve as corridors for fish and wildlife migration. The biological habitat in the

immediate vicinity of a stream is called a riparian zone.

Key Points:

1. Firehose

The usual working pressure of a firehose can vary between 8 bar and 20 bar (0.8 to 2.0 MPa

or 100 to 300 psi), while its bursting pressure can be up to 63 bar (6.3 MPa or 900 psi). (This

level of pressure emitted by the hose can actually break in a weaker brick wall.) This high

pressure also allows the fire hose to be used for crowd control, including most notably by

Bull Connor in the Deep South of the United Statesagainst civil rights protestors in 1964.

While still a common practice in many countries, it is no longer used in the U.S.

The first fire hose was invented by Jan van der Heyden in 1672.There are generally five main

sizes of firehose used today. The "Booster" or also known as the "garbage line" or "reel line",

is small and similar to a garden hose in design but will provide more volume or pressure. It is

used for smaller fires, overhaul and clean up. The next size is the 1 3/4 inch, the basic type

used for attacking a fire. It is the normally used hose for entering a structure. The 2 1/2 inch

hose, or the "Blitz Line" , is used for heavy levels of fire, and is used sparingly inside, and is

used typically outside. The 3 inch and 5 inch hoses are used as supply lines, and are normally

used to transport water to and from the hydrants to the engines or pumpers. There are also

certain procedures that may use a 3 inch hose as an attack line.

In 1934, the Western Actuarial Bureau sponsored a meeting in Kansas City to begin the

process of gaining consensus on common training methods and techniques. State fire training

directors from Oklahoma, Kansas, Missouri, and Arkansasattended and the Fire Service

Training Association (FSTA) was formed. By its next meeting in 1935, 16 states were

represented and more joined every year there after. Oklahoma A&M College (OAMC) was

chosen to publish the manuals to be developed by the Fire Service Training Association. In
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1935, two planographed, hardbound books were produced: Elementary Science Applied to

the Firefighting Service and Ladders.

In 1955, FSTA becomes the International Fire Service Training Association or IFSTA when

the first Canadian officials attend and participate. In 1957, OklahomaA&M Collegebecame

Oklahoma State University. Throughout the 1950s and 1960s IFSTA became more active in

the U.S.fire service. IFSTA was a participant in the Williamsburg meeting that led to the

formation of the Joint Council of National Fire Service Organizations. Everett Hudiburg,

director of IFSTA, was selected to chair the Joint Council and spearheaded the formation of

the National Professional Qualifications Board (Pro Board). It was decided that a single

manual should be developed to assist firefighters in achieving certification, and thus the

Essentials of Fire Fighting was born. Carroll Herring, director of the Louisiana Fireman

Training Program (now know as the Louisiana State University Fire and Emergency Training

Institute, is credited with recommending the title of Essentials of Fire Fighting. The first

edition of Essentials of Fire Fighting was published in 1977 and subsequent editions have

been published in 1983, 1992, and 1998. The next edition is scheduled for publication in

2007.

2. Fire Monitor

A fire monitor, deluge gun, or master stream, or deck gun is an aimable controllable high-

capacity water jet used for manual firefighting or automatic fire protection systems. Fire

monitors are often designed to accommodate foam which has been injected in the upstream

piping. Fire monitors are often fitted to fire boats and on top of large firetrucks for use in

manual fire fighting efforts. Fire monitors are also used in fixed fire protection systems to

protect high hazards, such as aviation hangars and helicopter landing pads. Most manual fire

monitors are able to be directed by a single firefighter, compared to a standard fire hose

which normally requires several men. Fire Monitors can also be automatically positioned for

fixed systems. They can pump up to, and sometimes over, 2000 gallons per minute (126 litres

per second).

3. Manual fire monitors

Manual fire monitors can be directed by one firefighter, compared to a standard fire hose

which normally needs several people to operate.
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4. Deluge guns

Deluge guns are also available in portable designs so a firefighter can set up the gun to apply

water to a blaze then leave it in place so the firefighter is free for other tasks. Facilities with

highly flammable material such as oil refineries may have permanently installed deluge guns

for use in the event of a fire.

5. Master Stream

A master stream is a fire service term for a water stream of 350 gallons per minute (1,320

lpm) or greater. It is delivered by master stream devices such as deck guns, deluge guns, and

fire monitors. Master streams are often found at the end of aerial ladders, tele-squirt nozzles,

or monitor nozzles. The high amount of required pressure makes them unsuitable for handline

use.

A master stream brings with it many risks when used in an urban setting. A master stream

should never be fired into a building with people inside, as the force could knock down a

supporting wall in a structure and crush victims. Also the steam expanding from the high

volume of water delivered could cause a blowout or displace oxygen from an enclosed area,

creating a risk of asphyxiation.

6. Deck Gun

A deck gun can be found fitted to fireboats and fire trucks for use in manual fire fighting

efforts. It can be aimed and operated by one firefighter and is used to deliver water or foam

from outside the immediate area of fire.

7. Nozzle

A nozzle is often a pipe or tube of varying cross sectional area, and it can be used to direct or

modify the flow of a fluid (liquid or gas). Nozzles are frequently used to control the rate of

flow, speed, direction, mass, shape, and/or the pressure of the stream that emerges from them.
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8. Types of nozzles

8.1.Jets

A gas jet, fluid jet, or hydro jet is a nozzle intended to eject gas or fluid in a coherent

stream into a surrounding medium. Gas jets are commonly found in gas stoves, ovens, or

barbecues. Gas jets were commonly used for light before the development of electric

light. Other types of fluid jets are found in carburetors, where smooth calibrated orifices

are used to regulate the flow of fuel into an engine, and in jacuzzis or spas. Another

specialized jet is the laminar jet. This is a water jet that contains devices to smooth out the

flow, and gives laminar flow, as its name suggests. This gives better results for fountains.

Nozzles used for feeding hot blast into a blast furnace or forge are called tuyeres.

8.2.High velocity nozzles

Frequently the goal is to increase the kinetic energy of the flowing medium at the expense

of its pressure and internal energy. Nozzles can be described as convergent (narrowing

down from a wide diameter to a smaller diameter in the direction of the flow) or divergent

(expanding from a smaller diameter to a larger one). A de Laval nozzle has a convergent

section followed by a divergent section and is often called a convergent-divergent nozzle

("con-di nozzle"). Convergent nozzles accelerate subsonic fluids. If the nozzle pressure

ratio is high enough the flow will reach sonic velocity at the narrowest point (i.e. the

nozzle throat). In this situation, the nozzle is said to be choked. Increasing the nozzle

pressure ratio further will not increase the throat Mach number beyond unity.

Downstream (i.e. external to the nozzle) the flow is free to expand to supersonic

velocities. Note that the Mach 1 can be a very high speed for a hot gas; since the speed of

sound varies as the square root of absolute temperature. Thus the speed reached at a

nozzle throat can be far higher than the speed of sound at sea level.

This fact is used extensively in rocketry where hypersonic flows are required, and where

propellant mixtures are deliberately chosen to further increases the sonic speed. Divergent

nozzles slow fluids, if the flow is subsonic, but accelerate sonic or supersonic fluids.

Convergent-divergent nozzles can therefore accelerate fluids that have choked in the

convergent section to supersonic speeds. This CD process is more efficient than allowing

a convergent nozzle to expand supersonically externally. The shape of the divergent
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section also ensures that the direction of the escaping gases is directly backwards, as any

sideways component would not contribute to thrust.

8.3.Propelling nozzles

A jet exhaust produces a net thrust from the energy obtained from combusting fuel which

is added to the inducted air. This hot air is passed through a high speed nozzle, a

propelling nozzle which enormously increases its kinetic energy.

For a given mass flow, greater thrust is obtained with a higher exhaust velocity, but the

best energy efficiency is obtained when the exhaust speed is well matched with the

airspeed. However, no jet aircraft can sustain flight while exceeding its exhaust jet speed,

due to momentum considerations. Supersonic jet engines, like those employed in fighters

and SST aircraft (e.g. Concorde), need high exhaust speeds. Therefore supersonic aircraft

very typically use a CD nozzle despite weight and cost penalties. Subsonic jet engines

employ relatively low, subsonic, exhaust velocities. They thus employ simple convergent

nozzles. In addition, bypass nozzles are employed giving even lower speeds. Rocket

motors use convergent-divergent nozzles with very large area ratios so as to maximise

thrust and exhaust velocity and thus extremely high nozzle pressure ratios are employed.

Mass flow is at a premium since all the propulsive mass is carried with vehicle, and very

high exhaust speeds are desirable.

8.4.Magnetic nozzles

Magnetic nozzles have also been proposed for some types of propulsion, such as

VASIMR, in which the flow of plasma is directed by magnetic fields instead of walls

made of solid matter.

8.5.Spray nozzles

Many nozzles produce a very fine spray of liquids.Atomizer nozzles are used for spray

painting, perfumes, carburettors for internal combustion engines, spray on deodorants,

antiperspirants and many other uses. Air-Aspirating Nozzle-uses an opening in the cone

shaped nozzle to inject air into a stream of water based foam (CAFS/AFFF/FFFP) to

make the concentrate "foam up". Most commonly found on foam extinguishers and foam

handlines. Swirl nozzles inject the liquid in tangentially, and it spirals into the center and
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then exits through the central hole. Due to the vortexing this causes the spray to come out

in a cone shape.

8.6.Vacuum nozzles

Vacuum cleaner nozzles come in several different shapes.

8.7.Shaping nozzles

Some nozzles are shaped to produce a stream that is of a particular shape. For example

Extrusion molding is a way of producing lengths of metals or plastics or other materials

with a particular cross-section. These nozzles are typically referred to as a die.

9. Stream

Given the status of the ongoing Holocene extinction event, streams play an important corridor

role in connecting fragmented habitats and thus in conserving biodiversity. Stream is an

umbrella term used in the scientific community for all flowing natural waters, regardless of

size. The study of streams and waterways in general is known as surface hydrology and is a

core element of environmental geography.

10. Sources

Streams typically derive most of their water from precipitation in the form of rain and snow.

Most of this water re-enters the atmosphere by evaporation from soil and water bodies, or by

the evapotranspiration of plants. Some of the water proceeds to sink into the earth by

infiltration and becomes groundwater, much of which eventually enters streams. Some

precipitated water is temporarily locked up in snow fields and glaciers, to be released later by

evaporation or melting. The rest of the water flows off the land as runoff, the proportion of

which varies according to many factors, such as wind, humidity, vegetation, rock types, and

relief. This runoff starts as a thin film called sheet wash, combined with a network of tiny

rills, together constituting sheet runoff; when this water is concentrated in a channel, a stream

has its birth
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Topic Objective:

At the end of this topic student will able to learn:

 Foam

 Structure of foams

 Fire Retardant Foam

 Low-expansion foams

 Alcohol-resistant foams

 Class B foams

 Protein foams

 Extinguishing Flammable Liquid

Definition/Overview:

Foam: The most general definition of foam is a substance that is formed by trapping many

gas bubbles in a liquid or solid. It can also refer to anything that is analogous to such a

phenomenon, such as quantum foam. Often the term is used in reference to polyurethane

foam (foam rubber), XPS foam, Styrofoam or some other manufactured foam. It can be

considered a type of colloid.

Key Points:

1. Foam

From the early 20th century, various types of specially manufactured solid foams came into

use. The low density of these foams made them excellent as thermal insulators and flotation

devices, and their lightness and compressibility made them ideal as packing materials and

stuffings. Some liquid foams, called fire retardant foams, found use in extinguishing fires,

especially oil fires.

Foam, in this case meaning "bubbly liquid", is also produced as an often unwanted by-

product in the manufacture of various substances. For example, foam is a serious problem in

the chemical industry, especially for biochemical processes. Many biological substances, for

example proteins, easily create foam on agitation and/or aeration. Foam is a problem because

it alters the liquid flow and blocks oxygen transfer from air (therefore preventing microbial
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respiration in aerobic fermentation processes). For this reason, anti-foaming agents, like

silicone oils, are added to prevent these problems. Chemical methods of foam control are not

always desired with respect to the problems (i.e. contamination, reduction of mass transfer)

they may cause especially in food and pharmaceutical industries where the product quality is

of great importance. In order to prevent foam formation in such cases mechanical methods

are mostly dominant over chemical ones.

2. Structure of foams

Real-life foams are typically disordered and have a variety of bubble sizes. The study of

idealised foams is closely linked to the mathematical problems of space-filling and minimal

surfaces. The Weaire-Phelan structure is believed to be the best possible (optimal) unit cell of

a perfectly ordered foam, while Plateau's laws describe how the soap-films form structures in

foams.

Solid foams form an important class of lightweight cellular engineering materials. These

foams can be classified into two types based on their pore structure. The first type of foams

are called open cell structured foams. These foams contain pores that are connected to each

other and form an interconnected network which is relatively soft. The second type of foams

do not have interconnected pores and are called closed cell foams. Normally the closed cell

foams have higher compressive strength due to their structures. However, closed cell foams

are also generally denser, require more material, and consequentially are more expensive to

produce. The closed cells can be filled with a specialized gas to provide improved insulation.

This is in contradistinction to the open cell foam which will fill with whatever it is

surrounded with. If filled with air this could be a relatively good insulator, but if the open

cells fill with water, insulation properties would be reduced. A special class of closed cell

foams is known as syntactic foam, which contains hollow particles embedded in a matrix

material.

The closed cell structure foams have higher dimensional stability, low moisture absorption

coefficients and higher strength compared to open cell structured foams. All types of foam

are widely used as core material in sandwich structured composite materials.
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3. Fire Retardant Foam

Fire Retardant Foam, or fire suppression foam, is a foam used for fire suppression. Its role is

to cool the fire and to coat the fuel, preventing its contact with oxygen, resulting in

suppression of the combustion. The surfactants used need to produce foam in concentration

of less than 1%.Other components of fire retardant foams are organic solvents (eg.

trimethyltrimethylene glycol and hexylene glycol. Foam stabilizers are also used, for example

lauryl alcohol. Other chemicals are used as well, such as corrosion inhibitors.

4. Low-expansion foams

Low-expansion foams have an expansion rate less than 20 times. Foams with expansion ratio

between 20-200 are medium expansion. Low-expansion foams such as AFFF are low-

viscosity, mobile, and able to quickly cover large areas. High-expansion foams have an

expansion rate over 200. They are suitable for enclosed spaces such as hangars, where quick

filling is needed.

5. Alcohol-resistant foams

Alcohol-resistant foams contain a polymer that forms a protective layer between the burning

surface and the foam, preventing foam breakdown by alcohols in the burning fuel. Alcohol

resistant foams should be used in fighting fires of fuels containing oxygenates, eg. MTBE, or

fires of liquids based on or containing polar solvents. Class A foams were developed in mid

1980s for firefighting wildfires. Favorable experiences led to its acceptance for fighting other

types of class A fires, including structure fires. Class A foams facilitate wetting of class A

fuels, lowering the surface tension of the water and assisting saturation of them with water,

aiding fire suppression and preventing reignition.

6. Class B foams

Class B foams are designed for class B fires - flammable liquids. The use of class A foam on

a class B fire may yield unexpected results, as class A foams are not designed to contain the

explosive vapors produced by flammable liquids. Class B foams have two major subtypes.
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6.1. Synthetic foams

Synthetic foams are based on synthetic surfactants. Synthetic foams provide better flow,

faster knockdown of flames, but limited post-fire security.

6.2. Aqueous film forming foams

Aqueous film forming foams (AFFF) are water-based, frequently containing sodium alkyl

sulfate, and/or perfluoro telomer as surfactants. They have the ability to spread over the

surface of hydrocarbon-based liquids. Alcohol-resistant aqueous film forming foams

(AR-AFFF) are foams resistant to the action of alcohols, able to form a protective film

when they are present.

7. Protein foams

Protein foams contain natural proteins as the foaming agents. Unlike other synthetic foams,

protein foams are bio-degradable. They flow and spread slower, but provide a foam blanket

that is more heat resistant and more durable. Protein foams include regular protein foam (P),

fluoroprotein foam (FP), alcohol resistant fluoroprotein foam (AR-FP), film forming

fluoroprotein (FFFP), and alcohol-resistant film fluoroprotein (AR-FFFP). Protein Foam

from non-animal sources is preferred because of the possible threats of biological

contaminants like prions.

Every type of foam has its best application. High-expansion foams are used when an enclosed

space, such as a basement or hangar, needs to be quickly filled. Low-expansion foams are

used on burning spills. AFFF is best for spills of jet fuels, FFFP is better for cases where the

burning fuel can form deeper pools, AR-AFFFF is suitable for burning alcohols. The most

flexibility is achieved by AR-AFFF or AR-FFFP. AR-AFFF must be used in areas where

gasolines are blended with oxygenates, since the alcohols prevent the formation of the film

between the FFFP foam and the gasoline, breaking down the foam, rendering the FFFP foam

virtually useless.

Water has long been the universal agent for suppressing fires, but is not best in all cases. For

example, water is typically ineffective on an oil fire, and can be dangerous. Fire fighting

foams were a positive development in extinguishing oil fires.
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8. Extinguishing Flammable Liquid

In the late 1800s, a method of extinguishing flammable liquid fires by blanketing them with

foam was introduced. The original foam was a mixture of two powders and water produced in

a foam generator. It was called chemical foam because of the chemical action to create it.

Generally, the powders used were sodium bicarbonate and aluminium sulfate, with small

amounts of saponin or liquorice added to stabilize the bubbles. Hand-held foam extinguishers

used the same two chemicals in solution: to actuate the extinguisher, a seal was broken and

the unit inverted, allowing the liquids to mix and react. Chemical foam is a stable solution of

small bubbles containing carbon dioxide with lower density than oil or water, and exhibits

persistence for covering flat surfaces. Because its lighter than the burning liquid, it flows

freely over the liquid surface and extinguishes the fire by a smothering action. Chemical

foam is considered obsolete today because of the many containers of powder required, even

for small fires.

In the 1940s Percy Lavon Julian developed an improved type of foam called Aerofoam.

Using mechanical action, a liquid protein-based concentrate, made from soy protein, was

mixed with water in either a proportioner or an aerating nozzle to form air bubbles with the

free flowing action. Its expansion ratio and ease of handling made it popular. Protein foam is

easily contaminated by some flammable liquids, so care should be used so that the foam is

only applied above the burning liquid. Protein foam has slow knockdown characteristics, but

it is economical for post fire security.

In the 1960s National Foam, Inc. developed fluoroprotein foam. Its active agent is a

fluorinated surfactant which provides an oil-rejecting property to prevent contamination. It is

generally better than protein foam because its longer blanket life provides better safety when

entry is required for rescue. Fluoroprotein foam has fast knockdown characteristics and it can

also be used together with dry chemicals which destroy protein foam.

In the mid 1960s the US Navy developed aqueous film-forming foam (AFFF) . This synthetic

foam has a low viscosity and spreads rapidly across the surface of most hydrocarbon fuels. A

water film forms beneath the foam which cools the liquid fuel, which stops the formation of

flammable vapors. This provides dramatic fire knockdown, an important factor in crash

rescue fire fighting.
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In the early 1970s National Foam, Inc. invented Alcohol Resistant AFFF technology. AR-

AFFF is a synthetic foam developed for both hydrocarbon and polar solvent materials. Polar

solvents are combustible liquids that destroy conventional fire fighting foam. These solvents

extract the water contained in the foam, breaking down the foam blanket. Therefore, these

fuels require an alcohol or polar solvent resistant foam. Alcohol resistant foam must be

bounced off of a surface and allowed to flow down and over the liquid to form its membrane,

compared to standard AFFF that can be sprayed directly onto the fire. Since AR-AFFF is

effective on a variety of fuels, it the most accepted for American industry

In Section 4 of this course you will cover these topics:
Fire Fighter Survival

Salvage And Overhaul

Fire Fighter Rehabilitation

Fire Suppression

Pre-Incident Planning

Topic Objective:

At the end of this topic student will able to learn:

 Firefighter

 History

 Fog nozzle

 Deluge Gun

 Roles

 Variations

 Pattern

 Goals of firefighting

 Prevention

 Self-preservation

 Occupational health and safety
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 Rescue operations

 Communication and command structure

 Structure fires

Definition/Overview:

Firefighter: Firefighters are rescuers extensively trained primarily to put out hazardous fires

that threaten civilian populations and property to rescue people from car accidents, collapsed

and burning buildings and other such situations. The increasing complexity of modern

industrialized life with an increase in the scale of hazards has stimulated both advances in

firefighting technology and a broadening of the firefighter-rescuer's remit. They sometimes

provide emergency medical services. The fire service, or fire and rescue service also known

in some countries as the fire brigade or fire department, are some of the emergency services.

Firefighting and firefighters have become ubiquitous around the world, from urban areas to

wildland areas, and on board ships.

Key Points:

1. History

In 1934, the Western Actuarial Bureau sponsored a meeting in Kansas City to begin the

process of gaining consensus on common training methods and techniques. State fire training

directors from Oklahoma, Kansas, Missouri, and Arkansasattended and the Fire Service

Training Association (FSTA) was formed. By its next meeting in 1935, 16 states were

represented and more joined every year there after. Oklahoma A&M College (OAMC) was

chosen to publish the manuals to be developed by the Fire Service Training Association. In

1935, two planographed, hardbound books were produced: Elementary Science Applied to

the Firefighting Service and Ladders. Eventually a total of ten topics were covered and

published in 1937. Because of their red covers, the fire service called them The Redbooks.

The ten original Redbooks were:

 Forcible Entry, Ropes, Knots, and Extinguishers

 Ground Ladders

 Hose

 Salvage and Overhaul
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 Fire Streams

 Fire Apparatus

 Ventilation

 Rescue

 First Aid

 Fire Prevention and Inspection

In 1955, FSTA becomes the International Fire Service Training Association or IFSTA when

the first Canadian officials attend and participate. In 1957, OklahomaA&M Collegebecame

Oklahoma State University. Throughout the 1950s and 1960s IFSTA became more active in

the U.S.fire service. IFSTA was a participant in the Williamsburg meeting that led to the

formation of the Joint Council of National Fire Service Organizations. Everett Hudiburg,

director of IFSTA, was selected to chair the Joint Council and spearheaded the formation of

the National Professional Qualifications Board (Pro Board). The Pro Board developed

professional qualifications standards and a national certification system. The four original

professional qualifications standards adopted in 1974 included:

 Fire Fighters

 Fire Officers

 Fire Inspectors and Investigators

 Fire Instructors

IFSTA realized that its products could be used to assist firefighters in achieving certification.

IFSTA manuals were then revised to ensure they covered the standards. It was apparent that it

would be impractical for firefighters to have to buy at least 10 manuals to meet the firefighter

certification requirements.

It was decided that a single manual should be developed to assist firefighters in achieving

certification, and thus the Essentials of Fire Fighting was born. Carroll Herring, director of

the Louisiana Fireman Training Program (now know as the Louisiana State University Fire

and Emergency Training Institute, is credited with recommending the title of Essentials of

Fire Fighting. The first edition of Essentials of Fire Fighting was published in 1977 and

subsequent editions have been published in 1983, 1992, and 1998. The next edition is

scheduled for publication in 2007. It has been published, and is much better then the old one.
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Instead of teaching you stupid things like how to use a 2.2 SCBA, it actully has Jakes in

Black FDNY gear being all badass.

2. Fog nozzle

A fog nozzle is a firefighting hose nozzle that breaks the water that flows through it into tiny

droplets of water. The theory is that small droplets of water create more surface area than a

solid stream created by a smooth bore nozzle. The water absorbs the heat, turns into steam,

and displaces the oxygen, smothering the fire. With the increase of surface area, this job is

done quicker. Specially designed fog nozzles (with no stream adjustment) have been certified

by Underwriters Laboratories (UL) for use on Class B & C hazards.

3. Deluge Gun

A deluge gun, fire monitor, master stream, or deck gun is an aimable controllable high-

capacity water jet used for manual firefighting or automatic fire protection systems. Fire

monitors are often designed to accommodate foam which has been injected in the upstream

piping. Fire monitors are often fitted to fire boats and on top of large firetrucks for use in

manual fire fighting efforts. Fire monitors are also used in fixed fire protection systems to

protect high hazards, such as aviation hangars and helicopter landing pads. Most apparatus-

mounted fire monitors can be directed by a single firefighter, compared to a standard fire

hose which normally requires several. Fire Monitors can also be automatically positioned for

fixed systems. They can pump up to, and sometimes over, 2000 gallons per minute (126 litres

per second).

4. Roles

Fog nozzles play an important part in firefighting tactics. These types of nozzles are very

versatile and can accommodate different sizes of fire hose and fire streams. They can be used

for protection and for fire attack. When given the appropriate nozzle pressure and water

supply, they are effective for any fire ground situation.

Fog nozzles are typically used with fire attack hand lines. Most hand lines are 1 1/2, 1 3/4,

and 2 1/2 diameter fire hose. The fog nozzle that will be used on each size of fire hose is

made to handle the maximum gallons per minute (GPM) rating that the fire hose can handle.

There are fog nozzles that are used with master stream appliances also. A master stream can
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flow between 350gpm to 2000gpm. The fog nozzles placed on these types of appliances are

made to handle that high of flow rate. Even with that high of flow rate, these fog nozzles are

still made with spray pattern adjustments and in the automatic or manually adjustable styles.

5. Variations

Fog nozzles are made in different styles and sizes. The two styles to choose from are the

automatic fog nozzles and the manually adjustable fog nozzles. Both of these nozzles can be

adjusted for the gallons per minute a firefighter needs to do the job. The automatic fog nozzle

relies on a constant pressure at the nozzle. The firefighter can operate the open-close handle,

and the nozzle will adjust the rate of flow by itself. This will give the firefighter the best flow

rate with the given amount of water. The manually adjustable fog nozzle works differently.

On these types of nozzles there is a flow adjustment bezel around the tip of nozzle. Usually

the 60gpm (gallons per minute), 95gpm, and the 125gpm flow rate selection settings are on

the bezel; depending on the size of the nozzle. The firefighter can select one of these settings

before or after the nozzle is opened. Once one of these gallon settings has been selected and

supplied with the appropriate pressure, the flow rate will remain consistent with the gallons

per minute selected.

6. Pattern

All styles of fog nozzles have a spray pattern adjustment. These nozzles can produce three

different types of streams; the straight stream, the narrow-angle cone, and the wide-angle

cone. Each of these types of streams is used for different purposes. The straight stream can be

used for long reach. The narrow-angle cone can be used for advancing an attack line into a

structure or the fire room. Protection and ventilation is the typical use of the wide-angle fog

pattern. These types of spray patterns assist the firefighter in accomplishing his or her fire

suppression efforts.

7. Goals of firefighting

Aside from the main task of extinguishing fires, the goals of firefighting are (in order) saving

lives, saving property, and protecting the environment. Firefighting is an inherently difficult

occupation. As such, the skills required for safe operations are regularly practiced during

training evolutions throughout a firefighters career. In the United States, the preeminent fire
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training and standards organization is the National Fire Protection Association (NFPA). Often

initial firefighting skills are taught during a local, regional, or state approved fire academy.

Depending on the requirements of a department, additional skills and certifications such as

technical rescue and Para-medicine may also be taught at this time.

Firefighters work closely with other emergency response agencies, most particularly local

and state police departments. As every fire scene is technically a crime scene until deemed

otherwise by a qualified investigator, there is often overlap between the responsibilities of

responding firefighters and police officers such as evidence and scene protection, initial

observations of first respondents, and chain of evidence issues. The increasing role of

firefighters in providing emergency medical services also brings firefighters into common

overlap with law enforcement. One example of this is a common state law requiring all

gunshot wounds to be reported to law enforcement agencies. Most career (full time, paid)

firefighters in North America are represented by the International Association of Fire

Fighters.

Fire fighting has several basic skills: prevention, self preservation, rescue, preservation of

property and fire control. Firefighting is further broken down into skills which include size-

up, extinguishing, ventilation, and salvage and overhaul. Search and Rescue, which has

already been mentioned, is performed early in any fire scenario and many times is in unison

with extinguishing and ventilation.

8. Prevention

Prevention attempts to ensure that no place simultaneously has sufficient heat, fuel and air to

allow ignition and combustion. Fernando Cardona, the leading researcher in fire prevention is

accredited with much of the advancement and improvement to modern fire fighting

technique. Most prevention programs are directed at controlling the energy of activation

(heat).

Fire suppression systems have a proven record for controlling and extinguishing unwanted

fires. Many fire officials recommend that every building, including residences, have fire

sprinkler systems. Correctly working sprinklers in a residence greatly reduce the risk of death

from a fire. With the small rooms typical of a residence, one or two sprinklers can cover most

rooms. In addition, a major duty of fire services is the regular inspection of buildings to
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ensure they are up to the current building fire codes, which are enforced so that a building can

sufficiently resist fire spread, potential hazards are located, and to ensure that occupants can

be safely evacuated, commensurate with the risks involved.

Other methods of fire prevention are by directing efforts to reduce known hazardous

conditions or by preventing dangerous acts before tragedy strikes. This is normally

accomplished in many innovative ways such as conducting presentations, distributing safety

brochures, providing news articles, writing public safety announcements(PSAs) or

establishing meaningful displays in well-visited areas. Ensuring that each household has

working smoke alarms, is educated in the proper techniques of fire safety, has an evacuation

route and rendezvous point is of top priority in public education for most fire prevention

teams in almost all fire department localities.

9. Self-preservation

Self-preservation is very critical. The basic technique firefighters use is to know where they

are, and to avoid hazards. Current standards in the United States recommend that firefighters

work in teams, using a "two-in, two-out" rule whenever in an IDLH (Immediately Dangerous

to Life or Health) environment.

Tools are generally carried at all times and are important for not only forcible entry but also

for self rescue. A Self Contained Breathing Apparatus (SCBA) delivers air to the firefighter

through a full face mask and is worn to protect against smoke inhalation, toxic fumes, and

super heated gasses. A special device called a Personal Alert Safety System (PASS) is

commonly worn independently or as a part of the SCBA to alert others when a firefighter

stops moving for a specified period of time or manually operates the device. The PASS

device sounds an alarm that can assist another firefighter (Firefighter Assist and Search

Team), in locating the firefighter in distress.

Firefighters often carry personal self rescue ropes. The ropes are generally 30 feet long and

can provide a firefighter (that has enough time to deploy the rope) a partially controlled exit

out an elevated window. Lack of a personal rescue rope is cited in the deaths of two New

York City Firefighters, Lt. John Bellew and Lt. Curtis Meyran, who died after they jumped

from a fourth floor of a burning apartment building in the Bronx. Of the four firefighters who

jumped and survived only one of them had a self rescue rope. Since the incident the Fire
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Department of New York City has issued self rescue ropes to their firefighters. In the United

States, 25% of fatalities to firefighters are caused by vehicle accidents while responding to or

returning from an incident. Many firefighters are also injured or killed by vehicles while

working at an incident (Paulison 2005). However, a large percentage of firefighters also

succumb to heart disease, in the line of duty.

10. Occupational health and safety

10.1. Cardiovascular disease

Firefighting has long been associated with poor cardiovascular outcomes. In the United

States, the most common cause of on-duty fatalities for firefighters is sudden cardiac

death. In addition to personal factors that may predispose an individual to coronary artery

disease or other cardiovascular diseases, occupational exposures can significantly

increase a firefighter's risk. For instance, carbon monoxide, present in nearly all fire

environments, and hydrogen cyanide, formed during the combustion of paper, cotton,

plastics, and other substances containing carbon and nitrogen, interfere with the transport

of oxygen in the body. Hypoxia can then lead to heart injury. In addition, chronic

exposure to particulate matter in smoke is associated with atherosclerosis. Noise

exposures may contribute to hypertension and possibly ischemic heart disease. Other

factors associated with firefighting, such as stress, heat stress, and heavy physical

exertion, also increase the risk of cardiovascular events.

10.2. Structural collapses

Another leading cause of death during firefighting is structural collapse of part of a

burning building (e.g. a wall, floor, ceiling, roof, or truss system). Structural collapse,

which often occurs without warning, may crush or trap on-duty firefighters. To avoid loss

of life, all on-duty firefighters should maintain two-way communication with the incident

commander and be equipped with a Personal Alert Safety System device (PASS).

10.3. Rescue

Rescue operations consist of searching for and removing trapped occupants of hazardous

conditions. Animals may also be recovered, if resources and conditions permit. Generally

triage and first aid are performed outside, as removal from the hazardous atmosphere is
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the primary goal in preserving life. Search patterns include movement against room walls

(to prevent rescuers from becoming lost or disoriented) and methodical searches of

specific areas by designated teams. Unlike a fire control team, a rescue team typically

moves faster, but has no hose to follow out to safety through the smoky darkness. A

rescue rope may be needed for tethering a team involved in exceptionally dangerous

conditions.

10.4. Incident commanders

Incident commanders also arrange for standby search and rescue teams to assist if

firefighters become lost, trapped, or injured. Such teams are commonly, and often

interchangeably, known as Rapid Intervention Teams (RIT), or Firefighter Assist and

Search Teams (FAST). According to "two-in, two-out", the only time it is permissible for

a team of firefighters to enter a burning structure without backup in place outside is when

they are operating in what is known as "Rescue Mode". Rescue Mode occurs when

firefighters have arrived at the scene, and it is readily apparent that there are occupants

trapped inside who need immediate rescue. At such a time, properly equipped firefighters

(exercising good judgment tempered by training and experience) may enter the structure

and proceed directly to victims in need of rescue, RIT will then be put in place when

resources permit. The Worcester Cold Storage Warehouse fire provides a stark example

of disoriented rescuers perishing when their air supply was exhausted during a fruitless

primary search and subsequent RIT searches.

Searches for trapped victims are exhaustively detailed, often including searches of

cupboards, closets, and under beds. The search is divided into two stages, the primary and

secondary. The primary search is conducted quickly and thoroughly, typically beginning

in the area closest to the fire as it is subjected to the highest risk of exposure. The

secondary search only begins once the fire is under control, and is always (resources and

personnel permitting) performed by a different team from that which did the primary

search.

11. Rescue operations

Rescue operations may also involve the extrication of victims of motor vehicle crashes

(abbreviated MVC). Here firefighters use spreaders, cutters, and hydraulic rams, collectively
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called hydraulic rescue toolsknown better to the public as Jaws of Lifeto remove metal from

the patient, followed by actually removing the patient, usually on a backboard with collar,

and transferring to a waiting ambulance crew in the cold zone. More technical forms of

rescue include subsets such as rope rescue, swiftwater rescue, confined space rescue, and

trench rescue. These types of rescue are often extremely hazardous and physically

demanding. They also require extensive technical training. NFPA regulation 1006 and 1670

state that a "rescuer" must have medical training to perform any technical rescue operation.

Accordingly, firefighters involved in rescue operations have some kind of medical training as

first responders, emergency medical technicians, paramedics or nurses.

Searching a building is normally a two to three man team. The most common way to search a

building that is filled with smoke is to crawl on hands and knees with an axe (or any other

tool) in the firefighter's left hand. The firefighter will keep one hand on the wall, or a foot in

contact at all times with the wall. And scoot himself forward, swinging the handle of the axe

back and forth, searching for any objects in his way. If the object moves when touched, it

might be a person. Depending on the sound/feel it gives back, he can check what ever the

object was. If it's not a person, he will continue down along the wall.

Meanwhile his buddy/buddies have their right hand in contact with the lead firefighter's left

ankle and scooting with them. This way they cover a far larger spread of ground. Once the

person(s) is found, they will drag, carry, push, any way possible really, they will move the

victim back the way they came because they know the way they went was safe.

It is also important to remember that the Firefighter needs to check the floor before he moves

into the room. Once going into the room, he will go right, and follow the right wall.

ALWAYS. Next, when in a group of 3, the 2nd in the search line will go into most rooms,

check it over, and then return out. (This is when doing a very detailed search because location

of the victim is unknown)

12. Communication and command structure

The expedient and accurate handling of fire alarms or calls are significant factors in the

successful outcome of any incident. Fire department communications play a critical role in

that successful outcome. Fire department communications include the methods by which the

public can notify the communications center of an emergency, the methods by which the
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center can notify the proper fire fighting forces, and the methods by which information is

exchanged at the scene. A telecommunicator (often referred to as a dispatcher) has a role

different but just as important as other emergency personnel. The telecommunicator must

process calls from unknown and unseen individuals, usually calling under stressful

conditions. He/she must be able to obtain complete, reliable information from the caller and

prioritize requests for assistance. It is the dispatcher's responsibility to bring order to chaos.

While some fire departments are large enough to utilize their own telecommunication

dispatcher, most rural and small areas rely on a central dispatcher to provide handling of fire,

rescue and police services. Firefighters are trained to use communications equipment to

receive alarms, give and receive commands, request assistance, and report on conditions.

Since firefighters from different agencies routinely provide mutual aid to each other, and

routinely operate at incidents where other emergency services are present, it is essential to

have structures in place to establish a unified chain of command, and share information

between agencies. The U.S. Federal Emergency Management Agency has established a

National Incident Management System. One component of this system is the Incident

Command System.

All radio communication in the United Statesis under authorization from the Federal

Communications Commission (FCC); as such, fire departments that operate radio equipment

must hold radio licenses from the FCC. Ten codes were popular in the early days of radio

equipment because of poor transmission and reception. Advances in modern radio technology

have reduced the need for ten-codes and many departments have converted to simple English

(clear text). A New York Cityfireman calls for ten more rescue workers to make their way

into the rubble of the World Trade Center.

13. Structure fires

13.1. A firefighter of the ACT Fire Brigade

Buildings that are made of flammable materials such as wood are different from so called

"fire-resistant" buildings such as concrete high-rises. Generally, a "fire-resistant" building

is designed to limit fire to a small area or floor. Other floors can be safe simply by

preventing smoke inhalation and damage. All buildings suspected of being on fire must

be evacuated, regardless of fire rating.
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While sometimes fires can be limited to small areas of a structure, wider collateral

damage due to smoke, water, and burning embers is common. Utility shutoff (such as gas

and electricity) is typically an early priority of arriving fire crews. Furthermore, fire

prevention can take on a special meaning for property where hazardous materials are

being used or stored.

13.2. ACTFB fire trucks

Some fire fighting tactics may appear to be destructive, but often serve specific needs. For

example, during "ventilation" firefighters are often forced to open holes in the roof or

floors of a structure (called "vertical ventilation") or open windows or walls (called

"horizontal ventilation") to remove smoke and heated gases from the interior of the

structure. Such ventilation methods are also used to locate victims quicker as visibility

increases and to help preserve the life of trapped or unconscious individuals due to the

poisonous gases inside of the structure. Vertical Ventilation is absolutely vital to

firefighter safety in the event of a Flashover or Backdraft scenario. Releasing the

flammable gasses through the roof often eliminates the possibility of a backdraft and by

the removal of heat the possibility of a flashover is reduced significantly. Flashovers, due

to their intense heat (900 - 1200 degrees fahrenheit) and explosive temperaments are

almost always fatal to firefighter personnel. Precautionary methods, such as busting a

window out, often reveal backdraft situations before the firefighter enters the structure

and is met with the circumstance head-on. Firefighter safety is the number one priority.

Whenever possible, movable property is moved into the middle of a room and covered

with a heavy cloth tarp (a "salvage cover"). Other steps may be taken to divert or remove

fire flow runoff (thus salvaging property by avoiding unnecessary damage),

retrieving/protecting valuables found during suppression or overhaul, and boarding

windows, roofs and doors against the elements and looters.

13.3. Fire control

Fire control (or fire fighting) consists of depriving a fire of fuel (Reducing Agent),

oxygen (Oxidizing Agent), heat and/or the chemical chain reaction that are necessary to

sustain itself or re-kindle (also known as the four components of The Fire Tetrahedron).

Firefighters are equipped with a wide variety of equipment to accomplish this task. Some
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of their tools include ladder trucks, pumper trucks, tanker trucks, fire hose, and fire

extinguishers. Very frequent training and refresher training is required.

Structure fires may be attacked, generally, either by "interior" or "exterior" resources, or

both. Interior crews, using the "two-in, two out" rule, may advance hose lines inside the

building, find the fire and cool it with water. Exterior crews may direct water into

windows or other openings, or against other nearby fuels exposed to the initial fire. A

proper command structure will plan and coordinate the various teams and equipment to

safely execute each tactic. Firefighters trying to save an abandoned convent in

Massueville, Quebec, Canada

Topic Objective:

At the end of this topic student will able to learn:

 Salvage

 Rescue Archaeology

 Archaeological Evidence

 Shovel Bums

Definition/Overview:

Salvage: Rescue archaeology, sometimes called "preventive" or "salvage" archaeology, is

archaeological survey and excavation carried out in areas threatened by, or revealed by,

construction or other development. These conditions could include, but are not limited to, the

building of dams where sites of interest might exist in the flood plain, highway projects,

major construction, or even before the onset of war operations.

Key Points:

1. Rescue Archaeology

Unlike traditional survey and excavation, rescue archaeology must be undertaken at speed.

Rescue archaeology is included in the broader category of "Cultural resource management

(CRM)".Rescue archaeology occurs on sites about to be destroyed but on occasion may

include in situ preservation of any finds, or protective measures taken to preserve an
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unexcavated site beneath a building, for example. Urban areas with many overlaid years of

habitation are often candidates for rescue archaeology.

The focus of early work was in setting up organisations that could undertake 'rescue'

excavations in the teeth of the bulldozer. Archaeologists relied on the goodwill of the

developer to provide the opportunity to record remains. In more recent use, an archaeological

survey may be required by planning process or building law, as with PPG 16 in the United

Kingdom. Contract or commercial archaeology services have sprung up to meet the needs of

developers to comply with local laws and planning regulations, particularly in the United

States.

2. Archaeological Evidence

For many years, the emphasis was on archaeological evidence in the ground. However, with

increased interest in industrial archaeology, rescue archaeology needs to commence by

recording extant remains of buildings i.e. prior to demolition. The term, and indeed the

practice of, rescue archaeology is largely restricted to North America, South America,

Western Europe, and East Asia, especially the United States, the United Kingdom, Korea,

and Japan. Many European countries, such as, e.g., Germany, practice virtually no rescue

excavation (though there is extensive research archaeology). The many rescue archaeology

projects in the Middle East are generally termed "salvage archaeology".

Whereas the organizations that take on rescue archaeology contracts are stable entities, the

archaeologists who perform the actual field work are, in the main, an army of mobile

workers. They work in all types of weather and terrain covering tasks such as Conservation,

excavation, artifact curation, field survey often in difficult conditions (such as dense

woodland), and typically working to tight deadlines.

Given that the outputs of much of the work that is undertaken in advance of development

work is not published in peer reviewed journals, the people that perform the actual research

are often anonymous and unrecognized.

3. Shovel Bums

"Shovel Bums" is a play on one of the more polite names which professional archaeologists

call each other when they enter the field of rescue archaeology and move from excavation to
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excavation. As much archaeology is now developer-led, the fieldworkers must move to where

the work is when one contract is complete, much like ski-bums following the good snow fall.

For professional field archaeologists the Shovel Bum phase of a career is now considered a

rite of passage. It is during this time that any field archaeologist worth their salt learns the

ropes from the ground (literally) up.

Shovel bums is also the name of the world's largest professional archaeology/cultural

resource management organization. Founded as a free employment service in 1999 by R. Joe

Brandon, Shovel Bums has grown to an active membership of 12,000. Today

Shovelbums.org functions not just as a conduit to the majority of jobs in archaeology, but

also provides a directory of archaeology field schools and archaeology and cultural resources

themed gear

Topic Objective:

At the end of this topic student will able to learn:

 Fire Fighter Rehabilitation

 Primary Mission

 Launching Rehab Operation

 Rehab Sector

 Coordination and Manning

 Evaluation of Fire-Rescue Personnel

 Examination of Arriving Personnel

 Treatment during Rehab

 Accountability

 Vital Importance of Firefighter Rehab

Definition/Overview:

Fire Fighter Rehabilitation: Firefighter rehab is a vital firefighting service on the

fireground, providing firefighters and other emergency personnel with Fire departments

Immediate medical attention including rehydration, treatment for smoke inhalation, and the

prevention of such life-threatening conditions as heatstroke and heart attack.
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Key Points:

1. Fire Fighter Rehabilitation

Simply stated Firefighter Rehab is designed to ensure that the physical and mental well-being

of members operating at the scene of an emergency (or a training exercise) don't deteriorate

to the point where it affects the safety of any other members. After all, "stressed out" is not a

good thing when you're working at one of America's most dangerous jobs.

Back in 1993, the US Coast Guard conducted a study dealing with the effects of interior

firefighting on the human body. The results of the study are posted in the Coast Guard's

Firefighting Initiative, but in short, researchers noted that our body core temperature (even

for short exposures), often reaches 104 degrees (F) during the firefight.

2. Primary Mission

The primary mission for fire command is to identify, examine and evaluate the physical and

mental status of fire-rescue personnel who have been working during the emergency incident

or a training exercise. Following a proper survey, it should be determined what additional

treatment, if any, may be required.

According to FEMA, "Any activity/incident that is large in size, long in duration, and/or

labor intensive will rapidly deplete the energy and strength of personnel and there merits

consideration for rehabilitation."

3. Launching Rehab Operation

A specially designated Rehab Area, (or Group) remote from the fire or emergency incident,

should be established at the discretion of the Incident Commander in consult with the senior

Fire Safety Officer. If the Incident Commander determines that Rehab is necessary, qualified

Paramedics or EMTs (assigned to the first alarm response) should be designated to manage

the Rehab Sector under the command of a fire or EMS officer or supervisor.

Note the emphasis of the "first alarm response." EMSpersonnel must be on scene and

available to provide treatment to fireground personnel at a moment's notice. If EMS does not
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respond as part of the initial turnout, consideration should be given to the fact that OSHA will

certainly question why they weren't... especially if anyone is injured.

Because they work side by side with the front line troops, company officers play an important

role in Rehab. In fact, the federal government suggests that the safety of the fireground rests

here, at the supervisor level. If a company member shows signs of fatigue or illness, the

company officer will likely be the first to recognize the problem.

Anticipate Rehab needs early in the incident. During large-scale operations, Incident

Command should consider augmenting existing resources by requesting additional

EMSpersonnel or even another engine company or squad, to assist in the operation of the

Rehab Sector.

4. Rehab Sector

It is crucial for Command to establish The Rehab Sector away from any environmental

hazards, or by-products of the fire, such as smoke, gases or fumes. During hot months, the

ideal location might include a shady, cool area distant from the incident. In winter, a warm,

dry area is preferred. Regardless of the season, the area should be readily accessible to EMS-

Rescue personnel and their equipment, so they may restock the sector with supplies, or in the

event that ambulance transport is required. Rehab sites can also be established in the lobbies

of nearby buildings, a parking lot, or even inside municipal buses.

Misting/cooling systems, heating systems, SCBA refilling and canteen service should be

stationed in or around this area as well. During large-scale incidents, like multi-alarm fires,

Command should consider establishing Multiple Rehab Areas as the situation warrants.

5. Coordination and Manning

Command of the Rehab Area should be assigned to a fire chief or company level officer, who

is designated as the Rehab Officer under most Incident Command structures. The incident

itself will determine just how many people you'll need to do the job, however a minimum of

two trained EMS personnel should initially be assigned to monitor and assist firefighters in

the Rehab Sector. Utilize volunteer canteen or auxiliary members to assist EMSpersonnel in

making "working" members as comfortable as possible.
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6. Evaluation of Fire-Rescue Personnel

It is important for command and company level officers to continually monitor personnel for

telltale signs of exhaustion, stress, and or physical trauma. Individual members are

encouraged to report to the Rehab Sector at any time that he or she feels the need to do so.

Symptoms may include weakness, dizziness, chest pain, muscle cramps, nausea, altered

mental status, difficulty breathing, and others.

7. Examination of Arriving Personnel

Arriving personnel should be examined by qualified EMS, who should check and evaluate

vital signs and make proper disposition, i.e. return to duty, continued rehabilitation, or

transport to medical facility for treatment. Heart rate should be measured as early as possible

in the rest period. If the firefighter's heart rate exceeds 110 beats per minute, it is

recommended that an oral temperature be taken. If body core temperature exceeds 100.6F,

the firefighter should not be permitted to wear protective equipment or re-enter the active

work environment, until temperature has been reduced and heart rate decreased.

It is recommended that re-examination occur at ten minute intervals. Using standing orders or

existing protocol, Rehab Team Members should record examination results on medical

evaluation forms as indicated by the local jurisdiction.

8. Treatment during Rehab

Upon completing the physical examination, the following steps should be taken to minimize

further risk to fire-rescue personnel. Turnout gear, helmets, masks and hoods should be

removed immediately. Prior to ingesting anything orally, fluid or solid, it is recommended

that the firefighter clean his/her hands and face with water and a cleaning agent, as provided

by Rehab Sector personnel. In the event that presentation appears abnormal, the Firefighter

should immediately receive additional treatment, especially if conditions persist following

fifteen minutes of rest. As is appropriate in most locales, those complaining of chest pain,

difficulty breathing and altered mental status must receive immediate ALS treatment and

transport to definitive health care. Follow your local jurisdiction's ALS protocols in this

event.
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9. Accountability

Members reporting to the Rehab Sector / Group should enter and exit the area as a team.

Their company designation, number of personnel, and the times of entry to and exit from the

Rehab Area should be documented. This can be done either by the Rehab Officer or his / her

designee on a Company Check-In / Out Sheet. Keep crews together, and don't allow

overanxious members to freelance the event.

10. Vital Importance of Firefighter Rehab

Very few firefighters who wear the badge are athletes. But from the moment the alarm is

sounded, and that first surge of adrenaline reaches the heart, we're asking our bodies to work

triple overtime. Couple that with 55 pounds of business suit, 1200 degree temperatures and

another 50 pounds of hand tools and equipment, and the importance of effective rehabilitation

at the fire scene becomes crystal clear.

Topic Objective:

At the end of his topic student will able to learn:

 Fire suppression systems

 Wildfire

 Experimental fire

 Causes

 Extremes

 Ecology

 Atmospheric effects

 Prevention

 Detection

 Suppression

 Modeling
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Definition/Overview:

Fire suppression systems: Fire suppression systems have a proven record for controlling and

extinguishing unwanted fires. Many fire officials recommend that every building, including

residences, have fire sprinkler systems. Correctly working sprinklers in a residence greatly

reduce the risk of death from a fire. With the small rooms typical of a residence, one or two

sprinklers can cover most rooms. In addition, a major duty of fire services is the regular

inspection of buildings to ensure they are up to the current building fire codes, which are

enforced so that a building can sufficiently resist fire spread, potential hazards are located,

and to ensure that occupants can be safely evacuated, commensurate with the risks involved.

Arson: Arson in general, is the crime of maliciously, voluntarily, and willfully setting fire to

the building, buildings, or other property of another, or of burning one's own property for an

improper purpose, as to collect insurance.

Key Points:

1.Common law

Arson (or fire-raising, as it is known in Scotland) is defined as "the malicious burning of the

dwelling of another" " in common law. The prosecutor must prove each element of the crime

beyond a reasonable doubt. Arson was punished at common law as a felony in the eighteenth

century. The destruction of an unoccupied building was not considered as arson, "[s]ince

arson protected habitation, the burning of an unoccupied house did not constitute arson."

Furthermore, "[t]he burning of one's own dwelling to collect insurance did not constitute

common law arson. It was generally assumed in early England that one had the legal right to

destroy his own property in any manner he chose."

2.United States

In the U.S., the common law elements of arson are often varied in different jurisdictions. For

example, the element of "dwelling" is no longer required in most states, and arson occurs by

the burning of any real property without consent or with unlawful intent. Arson is prosecuted

with attention to degree of severity in the alleged offense. First degree arson generally occurs

when persons are harmed or killed in the course of the fire, while second degree arson occurs

when significant destruction of property occurs. Arson may also be prosecuted as a

misdemeanor, "criminal mischief", or "destruction of property." Burglary also occurs, if the
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arson involved a "breaking and entering". A criminal may be sentenced to death penalty if

arson occurred as a method of homicide, as was the recent case in Texas of Cameron

Willingham.

3.England and Scotland

In English law, arson was a common law offence which was recently defined again and

codified by the Criminal Damage Act 1971. In Scots Law, the term "fire raising" has always

been used instead of "arson", but their meanings are the same.

4.Motives

Arsonists often file fraudulent insurance claims after committing arson. Financial gain is a

common motive for arsonists. Some arson is committed to conceal or disguise other crimes.

Some may be committed by 'enforcers' of protection rackets as consequences of failing to pay

extortionists. Arson in Southeast Asian wilderness may result from political conflicts, from

private companies wanting to purchase cheap land, and to generate future work opportunities.

Revenge may also be a key factor, as indigenous and migrant farmers use arson as a tool

during land conflicts. Victims property is often damaged or destroyed, compromising

physical safety and sometimes causing personal injury. Domestic violence sometimes results

in arson. Firefighters are occasionally found to have committed arson, with motives including

revenge, pyroterrorism or pyromania. Anger and frustration are behind the arsons perpetrated

by juvenile vandals. Vandalism through fire often occurs in vacant or abandoned buildings -

for instance schools. Cities usually encourage owners to secure vacant buildings. Fire

departments aggressively attack fires in abandoned buildings out of concern for the transient

or homeless people that may be dwelling inside.

5.Notable historical instances of arson

Political ideology motivates some acts of arson. For example, some members of the Earth

Liberation Front are believed to have set fires to structures in order to spread a message of

environmental protection. And in virtually every human conflict/war throughout history, acts

of arson have been committed or attributed to each side of the conflict, such as in the

American Civil War, Kristallnacht pogroms in Nazi Germany in 1938 when a thousand

Jewish synagogues were burnt or most recently, Serbian protests of Kosovo's Independence,
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at the Serbia-Kosovo border on February 19 2008 and at the American Embassy in Belgrade

on February 21 2008.

It was rumored that Roman emperor Nero purposefully ordered the Great Fire of Rome,

which erupted on the night of July 18 CE64. In reality, the fire started from the shops selling

flammable goods at the south-eastern end of the Circus Maximus and reportedly lasted for

nine days. Political power motivates others, such as the notorious Reichstag fire of February

1933, when the main parliament building in Germany was burnt to the ground. Marinus van

der Lubbe was executed for the crime. Historians continue to debate whether members of the

Nazi Party were involved, but the fire likely contributed to a Nazi-led coalition winning a

majority in the German parliament in March 1933.

6.Wildfire

A wildfire is any uncontrolled, non-structure fire that occurs in the wilderness, wildland, or

bush. Synonyms such as wildland fire, forest fire, brush fire, vegetation fire, grass fire, peat

fire, bushfire (in Australasia), and hill fire are commonly used. The name wildfire was once a

synonym for Greek fire as well as a word for any furious or destructive conflagration.

Wildfires are common in various parts of the world, occurring in cycles. They are often

considered beneficial to the wilderness, as many plant species are dependent on the effects of

fire for growth and reproduction. However, large wildfires often have detrimental

atmospheric consequences. Nine out of ten wildfires are reportedly caused by some human

interaction.

Prevention, detection, and suppression strategies have varied over the years, but now

incorporate techniques that permit and even encourage fires in some regions. However, with

extensive urbanization of wilderness, wildfires often involve the destruction of homes and

other property located in the wildland-urban interface, a zone of transition between developed

areas and undeveloped wilderness.

7.Experimental fire in Canada

Wildfires start when an ignition source meets a combustible material (e.g. wood) subjected to

sufficient heat with an adequate supply of oxygen (see Fire triangle). Even before the actual

flames arrive, the wildfire front can dry and pre-heat flammable material due to temperatures

nearing 800 C (1,470 F). A wildfire front is the portion sustaining continuous flaming

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

127
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



combustion, where unburned material meets active flames, or the smoldering transition

between unburned and burned material. As the front nears, the fire heats the surrounding air

and woody material through convection and thermal radiation. First, wood is dried as water is

vaporized at a temperature of 100 C (212 F), then pyrolyzed around 230 C (450 F) to release

flammable gases, then either will smolder around 380 C (720 F) or ignite around 590 C

(1,100 F) (see also Flash point).

A high moisture content usually prevents ignition and slows propagation, because higher

temperatures are required to evaporate the contained water and heat the material to its flash

point. Dense forests usually provide more shade resulting in lower temperatures and greater

humidity. Additionally, less dense material such as grasses and leaves are easier to ignite

because they contain less water than denser material such as branches and trunks. Plants

continuously lose water to evaporation, but water loss is usually balanced by water absorbed

from the soil, humidity, or rain. When this balance is not maintained, plants dry out and are

therefore more flammable, often a consequence of a long, hot, dry periods.

8.Causes

Causes are numerous and include lightning, arson, volcanic activity, pyroclastic clouds, and

underground coal fires. Human activity plays a major role in wildfires, as fire is often

considered the least expensive way to clear and prepare land for future use (see Slash-and-

burn farming). Forested areas cleared by logging encourages the dominance of flammable

grasses, and abandoned logging roads overgrown by vegetation may act as fire corridors.

Additionally, annual grassland fires in South Vietnam can be attributed in part to the

destruction of forested areas by herbicides, explosives, and mechanical land clearing and

burning operations during the Vietnam War.

9.Extremes

Fires in forested areas can move at speeds of 10.8 kilometres per hour (7 mph), while grass

fires have been recorded at up to 22 kilometres per hour (14 mph). Wildfires can advance

tangential to the main front to form a flanking front or burn opposite the direction of the main

front by backing. Wildfires may also spread by jumpingor spotting, as winds and vertical

convection columns carry hot wood embers (firebrands) and other burning materials through

the air over roads, rivers, and other natural barriers or firebreaks. Torching and crown fires

are prone to spotting, and dry ground fuels that surround a wildfire are especially vulnerable
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to ignition from firebrands. In Australian bushfires, spot fires have been documented "up to

10 kilometres (6 mi) ahead of the fire front." Air rises as it is heated, and large wildfires

create powerful updrafts that will draw in new air from surrounding areas (see Thermal

column, Stack effect). Great vertical differences in temperature and humidity encourage

pyrocumulus clouds and intense winds, which are often 10 times faster than ambient wind

(more than 50 miles per hour (80 km/h) ). Extreme fire behavior includes wide rates of

spread, prolific crowning and/or spotting, the presence of fire whirls, and a strong convection

column.

10. Ecology

Wildfires are common in climates that are sufficiently moist to allow the growth of trees but

feature extended dry, hot periods. Such places include the vegetated areas of Australia and

south east Asia, the veld in the interior and the fynbos in the Western Cape of South Africa,

and the forested areas of the United Statesand Canada. Fires can be particularly intense

during days of strong winds and periods of drought. Fire prevalence is also high during the

summer and autumn months, when fallen branches, leaves, grasses, and scrub dry out and

become more flammable. Global warming may increase the intensity and frequency of

droughts in many areas, creating more intense and frequent wildfires.

Wildfires are considered a natural part of the ecosystem of numerous wildlands, where some

plants have evolved to survive fires by a variety of strategies, such as fire-resistant seeds and

reserve shoots that sprout after a fire (see Pioneer species). Smoke, charred wood, and heat

are common fire cues that stimulate the germination of seeds. Exposure to smoke from

burning plants promotes germination in other types of plants by inducing the production of

the orange butenolide. Grasslands in Western Sabah, Malaysian pine forests, and Indonesian

Casuarinaforests are believed to have resulted from previous periods of fire. Plants of the

genus Eucalyptus contain flammable oils that can encourage fire, and hard sclerophyll leaves

to resist heat and drought, ensuring their dominance over less fire-tolerant species.

However, many ecosystems are suffering from too much fire, such as the chaparral in

southern California and lower elevation deserts in the American Southwest. The increased

fire frequency in these areas has caused the elimination of native plant communities and have

replaced them with non-native weeds. Invading species such as Lygodium microphyllum and

Bromus tectorum may create a positive feedback loop, increasing fire frequency even more.

Wildfires generate ash, destroy available organic nutrients, and cause an increase in water
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runoff, eroding away other nutrients and creating flash flood conditions. Also, wildfires can

have an effect on climate change, increasing the amount of carbon released into the

atmosphere and inhibiting vegetation growth, which affects overall carbon uptake by plants.

11. Atmospheric effects

Most of the Earth's weather and air pollution reside in the troposphere, the part of the

atmosphere that extends from the surface of the planet to a height of between 8 and 13

kilometers. A severe thunderstorm or pyrocumulonimbus in the area of a large wildfire can

have its vertical lift enhanced to boost smoke, soot and other particulate matter as high as the

lower stratosphere. Previously, it was thought that most particles in the stratosphere came

from volcanoes, but smoke and other wildfire emissions have been detected from the lower

stratosphere. Pyrocumulus clouds can reach 20,000 feet (6,100 m) over wildfires. With an

increase in fire byproducts in the stratosphere, ozone concentration was three times more

likely to exceed health standards. Satellite observation of smoke plumes from wildfires

revealed that the plumes could be traced intact for distances exceeding 1,000 miles (1,600

km). Computer-aided models (e.g. CALPUFF) may help predict the size and direction of

wildfire-generated smoke plumes (see Atmospheric dispersion modeling).

Wildfires can affect climate and weather and have major impacts on regional and global

pollution. Wildfire emissions contain greenhouse gases and a number of criteria pollutants

which can have a substantial impact on human health and welfare. Forest fires in Indonesiain

1997 were estimated to have released between 0.81 and 2.57 gigatonnes of CO2into the

atmosphere, which is between 13-40% of the annual carbon dioxide emissions from burning

fossil fuels. Atmospheric models suggest that these concentrations of sooty particles could

increase absorption of incoming solar radiation during winter months by as much as 15%.

12. Prevention

Wildfire prevention "involves all measures that impede the outbreak of fire or reduce its

severity and spread." Effective prevention techniques allow supervising agencies to manage

air quality, maintain ecological balances, protect resources, as well as limiting the effects of

future uncontrolled fires. Many wilderness areas are now considered fire-dependent, and

previous policies of complete suppression are believed to have upset natural cycles and

increased fuel loads and the amount of fire intolerant vegetation. Current policies often

permit fires to burn to maintain their ecological role, so long as the risks of escape onto high-
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value areas are mitigated. However, prevention policies must consider the role that humans

play in wildfires, since, for example, only 5% of forest fires in Europe are not related to

human involvement. Sources of human-caused fire may include arson, accidental ignition, or

the uncontrolled use of fire in land-clearing and agriculture (for example, slash-and-burn

farming in Southeast Asia).

In the mid-1800s, explorers from the HMS Beagle observed Australian Aborigines using fire

for ground clearing, hunting, and regeneration of plant food (see Fire-stick farming) Such

careful use of fire has been employed for centuries in the Kakadu National Park to encourage

biodiversity. In 1937, US President Franklin D. Roosevelt initiated a nationwide fire

prevention campaign, highlighting the role of human carelessness in forest fires. Later posters

of the program featured Uncle Sam, leaders of the Axis powers of World War II, characters

from the Disney movie Bambi, and lastly Smokey Bear.

While wildfires are a combination of factors such as topology, fuels, and weather, only fuels

may be altered to affect future fire risk and behavior. Current wildfire prevention programs

may employ techniques such as wildland fire use and prescribed burns (controlled burns).

Wildland fire use refers to any fire of natural causes that is monitored but allowed to burn.

Controlled burnsare fires ignited by government agencies under less dangerous weather

conditions. Vegetation may be burned periodically to maintain high species diversity, and

frequent burning of surface fuels limits fuel accumulation, thereby reducing the risk of crown

fires. Using strategic cuts of trees, fuels may also be removed by hand crews in order to clean

and clear the forest, prevent fuel build-up, and create access into forested areas. Chain saws

and large equipment can be used to thin out ladders fuels and shred trees and vegetation to a

mulch. Multiple fuel treatments are often needed to influence future fire risks, and wildfire

models may be used to predict and compare the benefits of different fuel treatments on future

wildfire spread. However, controlled burns are reportedly "the most effective treatment for

reducing a fires rate of spread, fireline intensity, flame length, and heat per unit of area."

Additionally, while fuel treatments are typically limited to smaller areas, effective fuel

management requires the administration of fuels across large landscapes in order to reduce

future fire size and severity.

Building codes in fire-prone areas typically require that structures be built of flame-resistant

materials and a defensible space be maintained by clearing flammable materials within a

prescribed distance from the edifice. Communities in the Phillipines also maintain fire lines
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5-10 metres (16-32 feet) wide between the forest and their village, and patrol these lines

during summer months or seasons of dry weather.

13. Detection

Fast and effective detection is a key factor in wildfire fighting. Early detection efforts were

focused on early response, accurate day and nighttime use, the ability to prioritize fire danger,

and fire size and location in relation to topography. Fire lookout towers were used in the early

1900s, and fires were reported using telephones, carrier pigeons, and heliographs. Aerial and

land photography using instant cameras were used in the 1950s until infrared scanning was

developed for fire detection in the 1960s. However, information analysis and delivery was

often delayed by limitations in communication technology. Early satellite-derived fire

analyses were hand-drawn on maps at a remote site and sent via overnight mail to the fire

manager. During the Yellowstone fires of 1988, a data station was established in West

Yellowstone, permitting fire information delivery in approximately four hours.

Currently, public hotlines, fire lookouts in towers, and ground and aerial patrols can be used

as a means of early detection of forest fires. However, accurate human observation may be

limited by operator fatigue (see Asthenopia), time of day, time of year, and geographic

location. Electronic systems have gained popularity in recent years as a possible resolution to

human operator error. These systems may be semi- or fully-automated and employ systems

based on the risk area and degree of human presence, as suggested by GIS data analyses. An

integrated approach of multiple systems can be used to merge satellite data, aerial imagery,

and personnel position via GPS into a collective whole for near-realtime use by wireless

Incident Command Centers.

A small, high risk area (thick vegetation, strong human presence or close to critical urban

area) can be monitored using a local sensor network. Detection systems may include wireless

sensor networks that act as automated weather systems: detecting temperature, humidity, and

smoke. These may be battery-powered, solar-powered, or tree-rechargeable: able to recharge

their battery systems using the small electrical currents in plant material. Larger, medium-risk
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areas could be monitored by scanning towers that incorporate fixed cameras and sensors to

detect smoke or additional factors such as the "infrared signature of carbon dioxide produced

by fires." Brightness and color change detection as well as night vision capabilities may be

incorporated also into sensor arrays.

Satellite and aerial monitoring can provide a wider view and may be sufficient to monitor

very large, low risk areas. These more sophisticated systems employ GPS and aircraft-

mounted infrared or high-resolution visible cameras to identify and target wildfires. Satellite-

mounted sensors such as Envisat's AATSR and ERS-2's ATSR can measure infrared

radiation emitted by fires, identifying hot spots greater than 39 C (102 F). The NOAA's

Hazard Mapping System combines remote-sensing data from satellite sources such as GOES,

MODIS, and AVHRR for detection of fire and smoke plume locations. However, satellite

detection is prone to offset errors, anywhere from 2-3 km (1-2 mi) for MODIS and AVHRR

data and up to 12 km (7.5 mi) for GOES data. Satellites in geostationary orbits may become

disabled, and satellites in polar orbits are often limited by their short window of observation

time. Cloud cover and image resolution and may also limit the effectiveness of satellite

imagery.

14. Modeling

Wildfire modeling involves the statistical analysis of past fire events to predict spotting risks

and front behavior. Various wildfire propagation models have been proposed in the past,

including simple ellipses, egg-shaped, and fan-shaped. Early attempts to determine wildfire

behavior assumed terrain and vegetation uniformity. However, the exact behavior of a

wildfire's front is dependent on a variety of factors, including windspeed and slope steepness.

Modern growth models utilize a combination of past ellipsoidal descriptions and Huygens'

Principle to simulate fire growth as a continuously expanding polygon. However, large fires

that exceed suppression capabilities are often regarded as statistical outliers in these analyses

(see Extreme value theory), even though catastrophic wildfires greatly influence fire policies.

15. Suppression

Wildfire suppression many include a variety of tools and technologies, from throwing sand

and beating fires with sticks and palm fronds in rural Thailand, to full-scale aerial assaults by
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planes and helicopters using drops of water and fire retardants. Complete fire suppression is

no longer an expectation, but the majority of wildfires are often extinguished before they

grow out of control. While more than 99% of the 10,000 new wildfires each year are

contained, escaped wildfires can cause extensive damage. Wildfires in the United Statesare

responsible for "about 95% of the total acres burned and close to 85% of all suppression

costs," as suppression efforts and damage caused can exceed billions of US dollars

annually.Yearly fires in Canadaconsume an average of 6,200,000 acres (25,000 km2) and in

the USan average of 7,320,000 acres (29,600 km2).

Fuel buildup can result in costly, devastating fires as more new houses and ranches are built

adjacent to wilderness areas. Continued growth in fire-prone areas and rebuilding structures

destroyed by fires has been met with criticism. However, the population growth along the

wildland-urban interface discourages the use of current fuel management techniques. Smoke

is an irritant and attempts to thin out the fuel load is met with opposition due to desirability of

forested areas, in addition to other wilderness goals such as endangered species protection

and habitat preservation. The ecological benefits of fire is often overridden by the economic

benefits of protecting structures and lives. Additionally, government policies that cover the

wilderness usually differs from local and state policies that govern urban lands

Topic Objective:

At the end of this topic student will able to learn:

 Plan

 Planning

 What should a plan be?

 Purpose of Plan

 Importance of the planning Process

 Preparing a Plan

 Applications In organizations

 In public policy
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Definition/Overview:

Planning: Planning in organizations and public policy is both the organizational process of

creating and maintaining a plan; and the psychological process of thinking about the activities

required to create a desired future on some scale. As such, it is a fundamental property of

intelligent behavior. This thought process is essential to the creation and refinement of a plan,

or integration of it with other plans, that is, it combines forecasting of developments with the

preparation of scenarios of how to react to them.

Procedure: A procedure is a specification of series of actions, acts or operations which have

to be executed in the same manner in order to always obtain the same result in the same

circumstances (for example, emergency procedures). Less precisely speaking, this word can

indicate a sequence of activities, tasks, steps, decisions, calculations and processes, that when

undertaken in the sequence laid down produces the described result, product or outcome. A

procedure usually induces a change.

Key Points:

1. Plan

A plan is typically any procedure used to achieve an objective. It is a set of intended actions,

through which one expects to achieve a goal. Plans can be formal or informal:

 Structured and formal plans, used by multiple people, are more likely to occur in projects,

diplomacy, careers, economic development, military campaigns, combat, or in the conduct of

other business.

 Informal or ad-hoc plans are created by individuals in all of their pursuits.

The most popular ways to describe plans are by their breadth, time frame, and specificity;

however, these planning classifications are not independent of one another. For instance,

there is a close relationship between the short-and long-term categories and the strategic and

operational categories. It is common for less formal plans to be created as abstract ideas, and

remain in that form as they are maintained and put to use. More formal plans as used for

business and military purposes, while initially created with and as an abstract thought, are

likely to be written down, drawn up or otherwise stored in a form that is accessible to
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multiple people across time and space. This allows more reliable collaboration in the

execution of the plan

2. Planning

The term is also used to describe the formal procedures used in such an endeavor, such as the

creation of documents, diagrams, or meetings to discuss the important issues to be addressed,

the objectives to be met, and the strategy to be followed. Beyond this, planning has a

different meaning depending on the political or economic context in which it is used.

3. What should a plan be?

A plan should be a realistic view of the expectations. Depending upon the activities, a plan

can be long range, intermediate range or short range. It is the framework within which it must

operate. For management seeking external support, the plan is the most important document

and key to growth. Preparation of a comprehensive plan will not guarantee success, but lack

of a sound plan will almost certainly ensure failure.

4. Purpose of Plan

Just as no two organizations are alike, so also their plans. It is therefore important to prepare

a plan keeping in view the necessities of the enterprise. A plan is an important aspect of

business. It serves the following three critical functions: Helps management to clarify, focus,

and research their business's or project's development and prospects. Provides a considered

and logical framework within which a business can develop and pursue business strategies

over the next three to five years. Offers a benchmark against which actual performance can

be measured and reviewed.

5. Importance of the planning Process

A plan can play a vital role in helping to avoid mistakes or recognize hidden opportunities.

Preparing a satisfactory plan of the organization is essential. The planning process enables

management to understand more clearly what they want to achieve, and how and when they

can do it. A well-prepared business plan demonstrates that the managers know the business

and that they have thought through its development in terms of products, management,

finances, and most importantly, markets and competition. Planning helps in forecasting the
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future, makes the future visible to some extent. It bridges between where we are and where

we want to go. Planning is looking ahead.

6. Preparing a Plan

Planning is not done off hand. It is prepared after careful and extensive research. For a

comprehensive business plan, management has to

 Clearly define the target / goal in writing.

 It should be set by a person having authority.

 The goal should be realistic.

 It should be specific.

 Acceptability

 Easily measurable

 Identify all the main issues which need to be addressed.

 Review past performance.

 Decide budgetary requirement.

 Focus on matters of strategic importance.

 What are requirements and how will they be met?

 What will be the likely length of the plan and its structure?

 Identify shortcomings in the concept and gaps.

 Strategies for implementation.

 Review periodically.

7. Applications In organizations

Planning is also a management function, concerned with defining goals for future

organizational performance and deciding on the tasks and resources to be used in order to

attain those goals. To meet the goals, managers may develop plans such as a business plan or

a marketing plan. Planning always has a purpose. The purpose may be achievement of certain

goals or targets. The planning helps to achieve these goals or target by using the available

time and resources. To minimize the timing and resources also require proper planning.
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8. In public policy

Planning refers to the practice and the profession associated with the idea of planning an idea

yourself, (land use planning, urban planning or spatial planning). In many countries, the

operation of a town and country planning system is often referred to as 'planning' and the

professionals which operate the system are known as 'planners'....... Planning: Planning is a

process for accomplishing purpose. It is blue print of business growth and a road map of

development. It helps in deciding objectives both in quantitative and qualitative terms. It is

setting of goals on the basis of objectives and keeping in view the resources.

It is a conscious as well as sub-conscious activity. It is an anticipatory decision making

process that helps in coping with complexities. It is deciding future course of action from

amongst alternatives. It is a process that involves making and evaluating each set of

interrelated decisions. It is selection of missions, objectives and translation of knowledge into

action.

A planned performance brings better results compared to unplanned one. A Managers job is

planning, monitoring and controlling. Planning and goal setting are important traits of an

organization. It is done at all levels of the organization. Planning includes the plan, the

thought process, action, and implementation. Planning gives more power over the future.

Planning is deciding in advance what to do, how to do it, when to do it, and who should do it.

It bridges the gap from where the organization is to where it wants to be. The planning

function involves establishing goals and arranging them in logical order

In Section 5 of this course you will cover these topics:
Assisting Special Rescue Teams

Terrorism Awareness

Fire Detection, Protection Suppression Systems

Fire Cause Determination

Fire Brigade Leader
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Topic Objective:

At the end of this topic student will able to learn:

 Rescue

 Rescue tools

 Incident commanders

 Rescue operations

 Communication and command structure

Definition/Overview:

Rescue: Rescue operations consist of searching for and removing trapped occupants of

hazardous conditions. Animals may also be recovered, if resources and conditions permit.

Generally triage and first aid are performed outside, as removal from the hazardous

atmosphere is the primary goal in preserving life. Search patterns include movement against

room walls (to prevent rescuers from becoming lost or disoriented) and methodical searches

of specific areas by designated teams. Unlike a fire control team, a rescue team typically

moves faster, but has no hose to follow out to safety through the smoky darkness. A rescue

rope may be needed for tethering a team involved in exceptionally dangerous conditions.

Key Points:

1. Rescue tools

Rescue refers to operations that usually involve the saving of life, or prevention of injury. A

rescue squad is an organization that provides emergency medical care to both trauma and

medical patients at either the basic life support or advanced life support levels. The staff of

such agencies can possess any number of certifications including first responder, emergency

medical technician, and paramedic.

Typically, the term rescue squad is synonymous with first aid squad, emergency squad, safety

squad, ambulance squad, ambulance corps., and EMS. However, the term "rescue squad" can

also be associated with a fire department rescue team or other type of fire-related function.
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Tools used might include search dogs, search and rescue horses, helicopters, and the "Jaws of

Life" and other hydraulic cutting and spreading tools used to extricate individuals from

wrecked vehicles. Rescue operations are sometimes supported by special vehicles such as fire

department's or EMS Heavy rescue vehicle. Rescue operations require a high degree of

training and are performed by Rescue Squads, either independent or part of larger

organizations like a fire, police, military, first aid squad, or ambulance services. In The U.S.,

they are usually staffed by medically trained personnel as NFPA regulations require it.

Typically, a rescue squad has equipment such as ambulances, light and heavy-duty rescue

vehicles, such as squad trucks or crash-trucks, and possibly boats.

Initially, rescue squads performed both medical services and what are now considered

technical rescue operations. Such operations include, but are not limited to: confined space

rescue, cave rescue, vehicle extrication, search and rescue, rope rescue, building collapse,

underwater dive rescue, and swiftwater rescue. Advancements in technology have led to the

occurrence of fewer fires, and have thus caused many fire departments, both paid and

volunteer, to incorporate both EMSand technical rescue operations into their role. As a result,

many rescue squads that used to function as "true rescue squads" have recently begun to

provide only basic EMS ambulance services or have dissolved completely.

2. Incident commanders

Incident commanders also arrange for standby search and rescue teams to assist if firefighters

become lost, trapped, or injured. Such teams are commonly, and often interchangeably,

known as Rapid Intervention Teams (RIT), or Firefighter Assist and Search Teams (FAST).

According to "two-in, two-out", the only time it is permissible for a team of firefighters to

enter a burning structure without backup in place outside is when they are operating in what

is known as "Rescue Mode". Rescue Mode occurs when firefighters have arrived at the scene,

and it is readily apparent that there are occupants trapped inside who need immediate rescue.

At such a time, properly equipped firefighters (exercising good judgment tempered by

training and experience) may enter the structure and proceed directly to victims in need of

rescue, RIT will then be put in place when resources permit. The Worcester Cold Storage

Warehouse fire provides a stark example of disoriented rescuers perishing when their air

supply was exhausted during a fruitless primary search and subsequent RIT searches.
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Searches for trapped victims are exhaustively detailed, often including searches of cupboards,

closets, and under beds. The search is divided into two stages, the primary and secondary.

The primary search is conducted quickly and thoroughly, typically beginning in the area

closest to the fire as it is subjected to the highest risk of exposure. The secondary search only

begins once the fire is under control, and is always (resources and personnel permitting)

performed by a different team from that which did the primary search.

3. Rescue operations

Rescue operations may also involve the extrication of victims of motor vehicle crashes

(abbreviated MVC). Here firefighters use spreaders, cutters, and hydraulic rams, collectively

called hydraulic rescue toolsknown better to the public as Jaws of Lifeto remove metal from

the patient, followed by actually removing the patient, usually on a backboard with collar,

and transferring to a waiting ambulance crew in the cold zone. More technical forms of

rescue include subsets such as rope rescue, swiftwater rescue, confined space rescue, and

trench rescue. These types of rescue are often extremely hazardous and physically

demanding. They also require extensive technical training. NFPA regulation 1006 and 1670

state that a "rescuer" must have medical training to perform any technical rescue operation.

Accordingly, firefighters involved in rescue operations have some kind of medical training as

first responders, emergency medical technicians, paramedics or nurses.

Searching a building is normally a two to three man team. The most common way to search a

building that is filled with smoke is to crawl on hands and knees with an axe (or any other

tool) in the firefighter's left hand. The firefighter will keep one hand on the wall, or a foot in

contact at all times with the wall. And scoot himself forward, swinging the handle of the axe

back and forth, searching for any objects in his way. If the object moves when touched, it

might be a person. Depending on the sound/feel it gives back, he can check what ever the

object was. If it's not a person, he will continue down along the wall.

Meanwhile his buddy/buddies have their right hand in contact with the lead firefighter's left

ankle and scooting with them. This way they cover a far larger spread of ground. Once the

person(s) is found, they will drag, carry, push, any way possible really, they will move the

victim back the way they came because they know the way they went was safe.
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It is also important to remember that the Firefighter needs to check the floor before he moves

into the room. Once going into the room, he will go right, and follow the right wall.

ALWAYS. Next, when in a group of 3, the 2nd in the search line will go into most rooms,

check it over, and then return out. (This is when doing a very detailed search because location

of the victim is unknown)

4. Communication and command structure

The expedient and accurate handling of fire alarms or calls are significant factors in the

successful outcome of any incident. Fire department communications play a critical role in

that successful outcome. Fire department communications include the methods by which the

public can notify the communications center of an emergency, the methods by which the

center can notify the proper fire fighting forces, and the methods by which information is

exchanged at the scene. A telecommunicator (often referred to as a dispatcher) has a role

different but just as important as other emergency personnel. The telecommunicator must

process calls from unknown and unseen individuals, usually calling under stressful

conditions. He/she must be able to obtain complete, reliable information from the caller and

prioritize requests for assistance. It is the dispatcher's responsibility to bring order to chaos.

While some fire departments are large enough to utilize their own telecommunication

dispatcher, most rural and small areas rely on a central dispatcher to provide handling of fire,

rescue and police services. Firefighters are trained to use communications equipment to

receive alarms, give and receive commands, request assistance, and report on conditions.

Since firefighters from different agencies routinely provide mutual aid to each other, and

routinely operate at incidents where other emergency services are present, it is essential to

have structures in place to establish a unified chain of command, and share information

between agencies. The U.S. Federal Emergency Management Agency has established a

National Incident Management System. One component of this system is the Incident

Command System.

All radio communication in the United Statesis under authorization from the Federal

Communications Commission (FCC); as such, fire departments that operate radio equipment

must hold radio licenses from the FCC. Ten codes were popular in the early days of radio

equipment because of poor transmission and reception. Advances in modern radio technology

have reduced the need for ten-codes and many departments have converted to simple English
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(clear text). A New York Cityfireman calls for ten more rescue workers to make their way

into the rubble of the World Trade Center

Topic Objective:

At the end of this topic student will able to learn:

 Terrorism

 Types of terrorism

 Politics and terrorism

 Democracy and domestic terrorism

 Perpetrators

 Terrorist groups

 Causes

 Factors that May Contribute to Terrorism

 Responses to terrorism

 Mass media

Definition/Overview:

Terrorism: Terrorism is "the systematic use of terror especially as a means of coercion."

There is no internationally agreed legal definition. In one modern definition of terrorism, it is

violence against civilians to achieve political or ideological objectives by creating fear. Most

common definitions of terrorism include only those acts which are intended to create fear

(terror), are perpetrated for an ideological goal (as opposed to a lone attack), and deliberately

target or disregard the safety of non-combatants. Some definitions also include acts of

unlawful violence and war.

Key Points:

1. Terrorism

Terrorism is also a form of unconventional warfare and psychological warfare. The word is

politically and emotionally charged, and this greatly compounds the difficulty of providing a
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precise definition. One 1988 study by the US Army found that over 100 definitions of the

word "terrorism" have been used. A person who practices terrorism is a terrorist.

Terrorism has been used by a broad array of political organizations in furthering their

objectives; both right-wing and left-wing political parties, nationalistic, and religious groups,

revolutionaries and ruling governments. The presence of non-state actors in widespread

armed conflict has created controversy regarding the application of the laws of war.

An International Round Table on Constructing Peace, Deconstructing Terror (2004) hosted

by Strategic Foresight Group recommended that a distinction should be made between

terrorism and acts of terror. While acts of terrorism are criminal acts as per the United

Nations Security Council Resolution 1373 and domestic jurisprudence of almost all countries

in the world, terrorism refers to a phenomenon including the actual acts, the perpetrators of

acts of terrorism themselves and their motives. There is disagreement on definitions of

terrorism. However, there is an intellectual consensus globally, that acts of terrorism should

not be accepted under any circumstances. This is reflected in all important conventions

including the United Nations counter terrorism strategy, the decisions of the Madrid

Conference on terrorism, the Strategic Foresight Group and ALDE Round Tables at the

European Parliament.

2. Types of terrorism

In the spring of 1975, the Law Enforcement Assistant Administration in the United States

formed the National Advisory Committee on Criminal Justice Standards and Goals. One of

the five volumes that the committee was entitled Disorders and Terrorism, produced by the

Task Force on Disorders and Terrorism under the direction H.H.A. Cooper, Director of the

Task Force staff. The Task Force classified terrorism into six categories.

 Civil Disorders A form of collective violence interfering with the peace, security, and normal

functioning of the community.

 Political Terrorism Violent criminal behaviour designed primarily to generate fear in the

community, or substantial segment of it, for political purposes.

 Non-Political Terrorism Terrorism that is not aimed at political purposes but which exhibits

conscious design to create and maintain high degree of fear for coercive purposes, but the end

is individual or collective gain rather than the achievement of a political objective.
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 Quasi-Terrorism The activities incidental to the commission of crimes of violence that are

similar in form and method to genuine terrorism but which nevertheless lack its essential

ingredient. It is not the main purpose of the quasi-terrorists to induce terror in the immediate

victim as in the case of genuine terrorism, but the quasi-terrorist uses the modalities and

techniques of the genuine terrorist and produces similar consequences and reaction. For

example, the fleeing felon who takes hostages is a quasi-terrorist, whose methods are similar

to those of the genuine terrorist but whose purposes are quite different.

 Limited Political Terrorism Genuine political terrorism is characterized by a revolutionary

approach; limited political terrorism refers to acts of terrorism which are committed for

ideological or political motives but which are not part of a concerted campaign to capture

control of the State.

 Official or State Terrorism "referring to nations whose rule is based upon fear and oppression

that reach similar to terrorism or such proportions. It may also be referred to as Structural

Terrorism defined broadly as terrorist acts carried out by governments in pursuit of political

objectives, often as part of their foreign policy.

In an analysis prepared for U.S. Intelligence four typologies are mentioned.

 Nationalist-Separatist

 Religious Fundamentalist

 New Religious

 Social Revolutionary

3. Politics and terrorism

Terrorism is currently, and has been historically, an important issue in politics around the

world. Terrorism can be both and advantage and a disadvantage, depending on the political

climate and the political party in question. Politics has been the most significant issue in

various elections in recent history. In the 2008 United States presidential election, Charlie

Black, a senior adviser to the USpresidential hopeful John McCain said a terrorist attack on

American soil would be a "big advantage" to his campaign.
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4. Democracy and domestic terrorism

The relationship between domestic terrorism and democracy is complex. Research shows that

such terrorism is most common in nations with intermediate political freedom and that the

nations with the least terrorism are the most democratic nations. However, one study suggests

that suicide terrorism may be an exception to this general rule. Evidence regarding this

particular method of terrorism reveals that every modern suicide campaign has targeted a

democracy- a state with a considerable degree of political freedom. The study suggests that

concessions awarded to terrorists during the 80s and 90s for suicide attacks increased their

frequency.

Some examples of "terrorism" in non-democracies include ETA in Spain under Francisco

Franco, the Shining Path in Peru under Alberto Fujimori, the Kurdistan Workers Party when

Turkeywas ruled by military leaders and the ANC in South Africa. Democracies such as the

United States, Israel, and the Philippines also have experienced domestic terrorism.

While a democratic nation espousing civil liberties may claim a sense of higher moral ground

than other regimes, an act of terrorism within such a state may cause a perceived dilemma:

whether to maintain its civil liberties and thus risk being perceived as ineffective in dealing

with the problem; or alternatively to restrict its civil liberties and thus risk delegitimizing its

claim of supporting civil liberties. This dilemma, some social theorists would conclude, may

very well play into the initial plans of the acting terrorist(s); namely, to delegitimize the state.

5. Perpetrators

Acts of terrorism can be carried out by individuals, groups, or states. According to some

definitions, clandestine or semi-clandestine state actors may also carry out terrorist acts

outside the framework of a state of war. However, the most common image of terrorism is

that it is carried out by small and secretive cells, highly motivated to serve a particular cause

and many of the most deadly operations in recent times, such as 9/11, the London

underground bombing, and the 2002 Bali bombing were planned and carried out by a close

clique, composed of close friends, family members and other strong social networks. These

groups benefited from the free flow of information and efficient Telecommunications to

succeed where others had failed. Over the years, many people have attempted to come up

with a terrorist profile to attempt to explain these individuals' actions through their
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psychology and social circumstances. Others, like Roderick Hindery, have sought to discern

profiles in the propaganda tactics used by terrorists.

6. Terrorist groups

6.1. State sponsors

A state can sponsor terrorism by funding or harboring a terrorist organization. Opinions

as to which acts of violence by states consist of state-sponsored terrorism or not vary

widely. When states provide funding for groups considered by some to be terrorist, they

rarely acknowledge them as such.

6.2.State terrorism

The concept of state terrorism is controversial . Military actions by states during war are

usually not considered terrorism, even when they involve significant civilian casualties.

The Chairman of the United Nations Counter-Terrorism Committee has stated that the

Committee was conscious of the 12 international Conventions on the subject, and none of

them referred to State terrorism, which was not an international legal concept. If States

abused their power, they should be judged against international conventions dealing with

war crimes, international human rights and international humanitarian law. Former United

Nations Secretary-General Kofi Annan has said that it is "time to set aside debates on so-

called 'state terrorism'. The use of force by states is already thoroughly regulated under

international law" However, he also made clear that, "...regardless of the differences

between governments on the question of definition of terrorism, what is clear and what

we can all agree on is any deliberate attack on innocent civilians, regardless of one's

cause, is unacceptable and fits into the definition of terrorism."

State terrorism has been used to refer to terrorist acts by governmental agents or forces.

This involve the use of state resources employed by a state's foreign policies, such as the

using its military to directly perform acts of considered to be state terrorism. Professor of

Political Science, Michael Stohl cites the examples that include Germanys bombing of

London and the U.S. atomic destruction of Hiroshima during World War II. He argues

that the use of terror tactics is common in international relations and the state has been

and remains a more likely employer of terrorism within the international system than
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insurgents." They also cite the First strike option as an example of the "terror of coercive

dipolomacy" as a form of this, which holds the world "hostage,' with the implied threat of

using nuclear weapons in "crisis management." They argue that the institutionalized form

of terrorism has occurred as a result of changes that took place following World War ll. In

this analysis, state terrorism exhibited as a form of foreign policy was shaped by the

presence and use of weapons of mass destruction, and that the legitimizing of such violent

behavior led to an increasingly accepted form of this state behavior.

State terrorism is has also been used to describe peace time actions by governmental

agents or forces, such as the bombing of Pan Am Flight 103 flight. The concept is also

used to describe political repressions by governments against their own civilian

population with the purpose to incite fear. For example, taking and executing civilian

hostages or extrjuducial elimination campaigns are commonly considered "terror" or

terrorism, for example during Red Terror or Great Terror . Such actions are often also

described as democide which has been argued to be equivalent to state terrorism

Empirical studies on this have found that democracies have little democide.

6.3.Tactics

Terrorism is a form of asymmetric warfare, and is more common when direct

conventional warfare either cannot be (due to differentials in available forces) or is not

being used to resolve the underlying conflict. The context in which terrorist tactics are

used is often a large-scale, unresolved political conflict. The type of conflict varies

widely; historical examples include:

o Secession of a territory to form a new sovereign state

o Dominance of territory or resources by various ethnic groups

o Imposition of a particular form of government, such as democracy, theocracy, or anarchy

o Economic deprivation of a population

o Opposition to a domestic government or occupying army

Terrorist attacks are often targeted to maximize fear and publicity. They usually use

explosives or poison, but there is also concern about terrorist attacks using weapons of mass

destruction. Terrorist organizations usually methodically plan attacks in advance, and may

train participants, plant "undercover" agents, and raise money from supporters or through
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organized crime. Communication may occur through modern telecommunications, or through

old-fashioned methods such as couriers.

7. Causes

Many opinions exist concerning the causes of terrorism. They range from demographic to

socioeconomic to political factors. Demographic factors may include congestion and high

growth rates. Socioeconomic factors may include poverty, unemployment, and land tenure

problems. Political factors may include disenfranchisement, ethnic conflict, religious conflict,

territorial conflict, access to resources, or even revenge.

8. Factors that May Contribute to Terrorism

 Political disenfranchisement

 Polilical, social and economic inequality

 High Unemployment

 Lagging economies

 Extremism

 Ethnic conflict

 Religious conflict

 Territorial conflict

 High population growth rates (so-called youth bulges)

In some cases, the rationale for a terrorist attack may be uncertain (as in the many attacks for

which no group or individual claims responsibility) or unrelated to any large-scale social

conflict (such as the Sarin gas attack on the Tokyo subway by Aum Shinrikyo).

A global research report An Inclusive World prepared by an international team of researchers

from all continents has analysed causes of present day terrorism. It has reached the

conclusions that terrorism all over the world functions like an economic market. There is

demand for terrorists placed by greed or grievances. Supply is driven by relative deprivation

resulting in triple deficits - developmental deficit, democratic deficit and dignity deficit. Acts

of terrorism take place at the point of intersection between supply and demand. Those placing

the demand use religion and other denominators as vehicles to establish links with those on
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the supply side. This pattern can be observed in all situations ranging from Colombia to

Colombo and the Philippinesto the Palestine.

Responses to terrorism

9. Responses to terrorism

Responses to terrorism are broad in scope. They can include re-alignments of the political

spectrum and reassessments of fundamental values. The term counter-terrorism has a

narrower connotation, implying that it is directed at terrorist actors. Specific types of

responses include:

 Targeted laws, criminal procedures, deportations, and enhanced police powers

 Target hardening, such as locking doors or adding traffic barriers

 Pre-emptive or reactive military action

 Increased intelligence and surveillance activities

 Pre-emptive humanitarian activities

 More permissive interrogation and detention policies

 Official acceptance of torture as a valid tool

10. Mass media

Media exposure may be a primary goal of those carrying out terrorism, to expose issues that

would otherwise be ignored by the media. Some consider this to be manipulation and

exploitation of the media. Others consider terrorism itself to be a symptom of a highly

controlled mass media, which does not otherwise give voice to alternative viewpoints, a view

expressed by Paul Watson who has stated that controlled media is responsible for terrorism,

because "you cannot get your information across any other way". Paul Watson's organization

SeaShepherd has itself been branded "eco-terrorist", although it claims to have not caused

any casualties.

The mass media will often censor organizations involved in terrorism (through self-restraint

or regulation) to discourage further terrorism. However, this may encourage organisations to

perform more extreme acts of terrorism to be shown in the mass media.
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There is always a point at which the terrorist ceases to manipulate the media gestalt. A point

at which the violence may well escalate, but beyond which the terrorist has become

symptomatic of the media gestalt itself. Terrorism as we ordinarily understand it is innately

media-related.

The Weather Underground was a militant USorganization which, while causing no casualties,

performed terrorist acts to bring media attention to various world political issues. Many of the

issues were given brief mentions by news services only in relation to the terrorist acts

Topic Objective:

At the end of his topic student will able to learn:

 Fire suppression systems

 Experimental fire

 Causes

 Extremes

 Ecology

 Atmospheric effects

 Prevention

 Detection

 Suppression

 Modeling

Definition/Overview:

Fire suppression systems: Fire suppression systems have a proven record for controlling and

extinguishing unwanted fires. Many fire officials recommend that every building, including

residences, have fire sprinkler systems. Correctly working sprinklers in a residence greatly

reduce the risk of death from a fire. With the small rooms typical of a residence, one or two

sprinklers can cover most rooms. In addition, a major duty of fire services is the regular

inspection of buildings to ensure they are up to the current building fire codes, which are

enforced so that a building can sufficiently resist fire spread, potential hazards are located,

and to ensure that occupants can be safely evacuated, commensurate with the risks involved.
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Key Points:

16. Wildfire

A wildfire is any uncontrolled, non-structure fire that occurs in the wilderness, wildland, or

bush. Synonyms such as wildland fire, forest fire, brush fire,vegetation fire, grass fire, peat

fire, bushfire(in Australasia), and hill fire are commonly used. The name wildfire was once a

synonym for Greek fire as well as a word for any furious or destructive conflagration.

Wildfires are common in various parts of the world, occurring in cycles. They are often

considered beneficial to the wilderness, as many plant species are dependent on the effects of

fire for growth and reproduction. However, large wildfires often have detrimental

atmospheric consequences. Nine out of ten wildfires are reportedly caused by some human

interaction.

Prevention, detection, and suppression strategies have varied over the years, but now

incorporate techniques that permit and even encourage fires in some regions. However, with

extensive urbanization of wilderness, wildfires often involve the destruction of homes and

other property located in the wildland-urban interface, a zone of transition between developed

areas and undeveloped wilderness.

17. Causes

Causes are numerous and include lightning, arson, volcanic activity, pyroclastic clouds, and

underground coal fires. Human activity plays a major role in wildfires, as fire is often

considered the least expensive way to clear and prepare land for future use (see Slash-and-

burn farming). Forested areas cleared by logging encourages the dominance of flammable

grasses, and abandoned logging roads overgrown by vegetation may act as fire corridors.

Additionally, annual grassland fires in South Vietnam can be attributed in part to the

destruction of forested areas by herbicides, explosives, and mechanical land clearing and

burning operations during the Vietnam War.

18. Extremes

Fires in forested areas can move at speeds of 10.8 kilometres per hour (7 mph), while grass

fires have been recorded at up to 22 kilometres per hour (14 mph). Wildfires can advance

tangential to the main front to form a flanking front or burn opposite the direction of the main
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front by backing. Wildfires may also spread by jumpingor spotting, as winds and vertical

convection columns carry hot wood embers (firebrands) and other burning materials through

the air over roads, rivers, and other natural barriers or firebreaks. Torching and crown fires

are prone to spotting, and dry ground fuels that surround a wildfire are especially vulnerable

to ignition from firebrands. In Australian bushfires, spot fires have been documented "up to

10 kilometres (6 mi) ahead of the fire front." Air rises as it is heated, and large wildfires

create powerful updrafts that will draw in new air from surrounding areas (see Thermal

column, Stack effect). Great vertical differences in temperature and humidity encourage

pyrocumulus clouds and intense winds, which are often 10 times faster than ambient wind

(more than 50 miles per hour (80 km/h) ). Extreme fire behavior includes wide rates of

spread, prolific crowning and/or spotting, the presence of fire whirls, and a strong convection

column.

19. Ecology

Wildfires are common in climates that are sufficiently moist to allow the growth of trees but

feature extended dry, hot periods. Such places include the vegetated areas of Australia and

south east Asia, the veld in the interior and the fynbos in the Western Cape of South Africa,

and the forested areas of the United Statesand Canada. Fires can be particularly intense

during days of strong winds and periods of drought. Fire prevalence is also high during the

summer and autumn months, when fallen branches, leaves, grasses, and scrub dry out and

become more flammable. Global warming may increase the intensity and frequency of

droughts in many areas, creating more intense and frequent wildfires.

Wildfires are considered a natural part of the ecosystem of numerous wildlands, where some

plants have evolved to survive fires by a variety of strategies, such as fire-resistant seeds and

reserve shoots that sprout after a fire (see Pioneer species). Smoke, charred wood, and heat

are common fire cues that stimulate the germination of seeds. Exposure to smoke from

burning plants promotes germination in other types of plants by inducing the production of

the orange butenolide. Grasslands in Western Sabah, Malaysian pine forests, and Indonesian

Casuarinaforests are believed to have resulted from previous periods of fire. Plants of the

genus Eucalyptus contain flammable oils that can encourage fire, and hard sclerophyll leaves

to resist heat and drought, ensuring their dominance over less fire-tolerant species.

However, many ecosystems are suffering from too much fire, such as the chaparral in

southern California and lower elevation deserts in the American Southwest. The increased
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fire frequency in these areas has caused the elimination of native plant communities and have

replaced them with non-native weeds. Invading species such as Lygodium microphyllum and

Bromus tectorum may create a positive feedback loop, increasing fire frequency even more.

Wildfires generate ash, destroy available organic nutrients, and cause an increase in water

runoff, eroding away other nutrients and creating flash flood conditions. Also, wildfires can

have an effect on climate change, increasing the amount of carbon released into the

atmosphere and inhibiting vegetation growth, which affects overall carbon uptake by plants.

20. Atmospheric effects

Most of the Earth's weather and air pollution reside in the troposphere, the part of the

atmosphere that extends from the surface of the planet to a height of between 8 and 13

kilometers. A severe thunderstorm or pyrocumulonimbus in the area of a large wildfire can

have its vertical lift enhanced to boost smoke, soot and other particulate matter as high as the

lower stratosphere. Previously, it was thought that most particles in the stratosphere came

from volcanoes, but smoke and other wildfire emissions have been detected from the lower

stratosphere. Pyrocumulus clouds can reach 20,000 feet (6,100 m) over wildfires. With an

increase in fire byproducts in the stratosphere, ozone concentration was three times more

likely to exceed health standards. Satellite observation of smoke plumes from wildfires

revealed that the plumes could be traced intact for distances exceeding 1,000 miles (1,600

km). Computer-aided models (e.g. CALPUFF) may help predict the size and direction of

wildfire-generated smoke plumes (see Atmospheric dispersion modeling).

Wildfires can affect climate and weather and have major impacts on regional and global

pollution. Wildfire emissions contain greenhouse gases and a number of criteria pollutants

which can have a substantial impact on human health and welfare. Forest fires in Indonesiain

1997 were estimated to have released between 0.81 and 2.57 gigatonnes of CO2into the

atmosphere, which is between 13-40% of the annual carbon dioxide emissions from burning

fossil fuels. Atmospheric models suggest that these concentrations of sooty particles could

increase absorption of incoming solar radiation during winter months by as much as 15%.

21. Prevention

Wildfire prevention "involves all measures that impede the outbreak of fire or reduce its

severity and spread." Effective prevention techniques allow supervising agencies to manage

air quality, maintain ecological balances, protect resources, as well as limiting the effects of
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future uncontrolled fires. Many wilderness areas are now considered fire-dependent, and

previous policies of complete suppression are believed to have upset natural cycles and

increased fuel loads and the amount of fire intolerant vegetation. Current policies often

permit fires to burn to maintain their ecological role, so long as the risks of escape onto high-

value areas are mitigated. However, prevention policies must consider the role that humans

play in wildfires, since, for example, only 5% of forest fires in Europe are not related to

human involvement. Sources of human-caused fire may include arson, accidental ignition, or

the uncontrolled use of fire in land-clearing and agriculture (for example, slash-and-burn

farming in Southeast Asia).

In the mid-1800s, explorers from the HMS Beagle observed Australian Aborigines using fire

for ground clearing, hunting, and regeneration of plant food (see Fire-stick farming) Such

careful use of fire has been employed for centuries in the Kakadu National Park to encourage

biodiversity. In 1937, US President Franklin D. Roosevelt initiated a nationwide fire

prevention campaign, highlighting the role of human carelessness in forest fires. Later posters

of the program featured Uncle Sam, leaders of the Axis powers of World War II, characters

from the Disney movie Bambi, and lastly Smokey Bear.

While wildfires are a combination of factors such as topology, fuels, and weather, only fuels

may be altered to affect future fire risk and behavior. Current wildfire prevention programs

may employ techniques such as wildland fire use and prescribed burns (controlled burns).

Wildland fire use refers to any fire of natural causes that is monitored but allowed to burn.

Controlled burnsare fires ignited by government agencies under less dangerous weather

conditions. Vegetation may be burned periodically to maintain high species diversity, and

frequent burning of surface fuels limits fuel accumulation, thereby reducing the risk of crown

fires. Using strategic cuts of trees, fuels may also be removed by hand crews in order to clean

and clear the forest, prevent fuel build-up, and create access into forested areas. Chain saws

and large equipment can be used to thin out ladders fuels and shred trees and vegetation to a

mulch. Multiple fuel treatments are often needed to influence future fire risks, and wildfire

models may be used to predict and compare the benefits of different fuel treatments on future

wildfire spread. However, controlled burns are reportedly "the most effective treatment for

reducing a fires rate of spread, fireline intensity, flame length, and heat per unit of area."

Additionally, while fuel treatments are typically limited to smaller areas, effective fuel
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management requires the administration of fuels across large landscapes in order to reduce

future fire size and severity.

Building codes in fire-prone areas typically require that structures be built of flame-resistant

materials and a defensible space be maintained by clearing flammable materials within a

prescribed distance from the edifice. Communities in the Phillipines also maintain fire lines

5-10 metres (16-32 feet) wide between the forest and their village, and patrol these lines

during summer months or seasons of dry weather.

22. Detection

Fast and effective detection is a key factor in wildfire fighting. Early detection efforts were

focused on early response, accurate day and nighttime use, the ability to prioritize fire danger,

and fire size and location in relation to topography. Fire lookout towers were used in the early

1900s, and fires were reported using telephones, carrier pigeons, and heliographs. Aerial and

land photography using instant cameras were used in the 1950s until infrared scanning was

developed for fire detection in the 1960s. However, information analysis and delivery was

often delayed by limitations in communication technology. Early satellite-derived fire

analyses were hand-drawn on maps at a remote site and sent via overnight mail to the fire

manager. During the Yellowstone fires of 1988, a data station was established in West

Yellowstone, permitting fire information delivery in approximately four hours.

Currently, public hotlines, fire lookouts in towers, and ground and aerial patrols can be used

as a means of early detection of forest fires. However, accurate human observation may be

limited by operator fatigue (see Asthenopia), time of day, time of year, and geographic

location. Electronic systems have gained popularity in recent years as a possible resolution to

human operator error. These systems may be semi- or fully-automated and employ systems

based on the risk area and degree of human presence, as suggested by GIS data analyses. An

integrated approach of multiple systems can be used to merge satellite data, aerial imagery,

and personnel position via GPS into a collective whole for near-realtime use by wireless

Incident Command Centers.

A small, high risk area (thick vegetation, strong human presence or close to critical urban

area) can be monitored using a local sensor network. Detection systems may include wireless

sensor networks that act as automated weather systems: detecting temperature, humidity, and

smoke. These may be battery-powered, solar-powered, or tree-rechargeable: able to recharge

their battery systems using the small electrical currents in plant material. Larger, medium-risk
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areas could be monitored by scanning towers that incorporate fixed cameras and sensors to

detect smoke or additional factors such as the "infrared signature of carbon dioxide produced

by fires." Brightness and color change detection as well as night vision capabilities may be

incorporated also into sensor arrays.

Satellite and aerial monitoring can provide a wider view and may be sufficient to monitor

very large, low risk areas. These more sophisticated systems employ GPS and aircraft-

mounted infrared or high-resolution visible cameras to identify and target wildfires. Satellite-

mounted sensors such as Envisat's AATSR and ERS-2's ATSR can measure infrared

radiation emitted by fires, identifying hot spots greater than 39 C (102 F). The NOAA's

Hazard Mapping System combines remote-sensing data from satellite sources such as GOES,

MODIS, and AVHRR for detection of fire and smoke plume locations. However, satellite

detection is prone to offset errors, anywhere from 2-3 km (1-2 mi) for MODIS and AVHRR

data and up to 12 km (7.5 mi) for GOES data. Satellites in geostationary orbits may become

disabled, and satellites in polar orbits are often limited by their short window of observation

time. Cloud cover and image resolution and may also limit the effectiveness of satellite

imagery.

23. Modeling

Wildfire modeling involves the statistical analysis of past fire events to predict spotting risks

and front behavior. Various wildfire propagation models have been proposed in the past,

including simple ellipses, egg-shaped, and fan-shaped. Early attempts to determine wildfire

behavior assumed terrain and vegetation uniformity. However, the exact behavior of a

wildfire's front is dependent on a variety of factors, including windspeed and slope steepness.

Modern growth models utilize a combination of past ellipsoidal descriptions and Huygens'

Principle to simulate fire growth as a continuously expanding polygon. However, large fires

that exceed suppression capabilities are often regarded as statistical outliers in these analyses

(see Extreme value theory), even though catastrophic wildfires greatly influence fire policies.

24. Suppression

Wildfire suppression many include a variety of tools and technologies, from throwing sand

and beating fires with sticks and palm fronds in rural Thailand, to full-scale aerial assaults by

planes and helicopters using drops of water and fire retardants. Complete fire suppression is

no longer an expectation, but the majority of wildfires are often extinguished before they
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grow out of control. While more than 99% of the 10,000 new wildfires each year are

contained, escaped wildfires can cause extensive damage. Wildfires in the United Statesare

responsible for "about 95% of the total acres burned and close to 85% of all suppression

costs," as suppression efforts and damage caused can exceed billions of US dollars

annually.Yearly fires in Canadaconsume an average of 6,200,000 acres (25,000 km2) and in

the USan average of 7,320,000 acres (29,600 km2).

Fuel buildup can result in costly, devastating fires as more new houses and ranches are built

adjacent to wilderness areas. Continued growth in fire-prone areas and rebuilding structures

destroyed by fires has been met with criticism. However, the population growth along the

wildland-urban interface discourages the use of current fuel management techniques. Smoke

is an irritant and attempts to thin out the fuel load is met with opposition due to desirability of

forested areas, in addition to other wilderness goals such as endangered species protection

and habitat preservation. The ecological benefits of fire is often overridden by the economic

benefits of protecting structures and lives. Additionally, government policies that cover the

wilderness usually differs from local and state policies that govern urban lands

Topic Objective:

At the end of this topic student will able to learn:

At the end of his topic student will able to learn:

 Investigating fires

 Recommended practices

 Conducting investigations

 Licensure

 National Association of Fire Investigators

 Forensic electrical engineering

 Goals

 Applications

 Liability
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Definition/Overview:

Fire investigation: sometimes referred to as origin and cause investigation, is the analysis of

fire-related incidents. After firefighters extinguish a fire, an investigation is launched to

determine the origin and cause of the fire or explosion. Investigations of such incidents are

done using a systematic approach and knowledge of basic fire science.

Key Points:

1. Investigating fires

Fire investigation is one of the most difficult of the forensic sciences to practice. In most

forensic disciplines, even the basic question of whether a crime has been committed is

normally obvious. During a fire investigation, an entire process must be undertaken just to

determine if the case involves arson or not. The difficulty of determining whether an arson

fire has occurred or not arises because fires destroy evidence. A fire investigator looks at

what is left behind after a fire and obtains information to piece together the events that

occurred in the moments leading up to the fire.

One of the challenging aspects of fire investigation is the multi-disciplinary base of the

investigator's job. Fires can be caused by or involve most things people see or use. For this

reason, fire investigators need to know not only basic science of fire behavior, but knowledge

of many different areas of study (including construction, electricity, human behaviour,

vehicles etc) is helpful. If the fire origin has, for example, a gas appliance, an investigator

should know enough about appliances to either include or exclude it as a possible cause of the

fire. Fire investigators must also know their own limitations and call upon experts to assist

when needed. Accordingly, fire investigators sometimes work with forensic electrical

engineers (when examining electrical appliances, household wiring, etc.) or others skilled in

forensic engineering (gas-powered appliances, air handling equipment, gas delivery systems,

etc.).

2. Recommended practices

In the United States, one of the guides fire investigators may refer to is published by the

National Fire Protection Association (NFPA) for codes, standards, and suggested practices

about conducting fire investigations. The most recent edition of this guide, titled NFPA 921:

Guide for Fire and Explosion Investigations, was published in 2008. The information,

standards, and practices discussed below are those which appear in NFPA 921.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

159
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



3. Conducting investigations

Fire investigators conduct their investigations using a systematic approach. The approach

endorsed by the NFPA is that of the scientific method (for a more detailed discussion, see the

article on NFPA 921). There are five components that create a methodology with which fires

are investigated using a systematic approach:

 The assignment is received and the investigator is notified of his/her responsibilities

 The investigator plans the investigation and assembles tools, equipment, and personnel

 The scene is examined and data is collected

 Physical evidence is collected, documented, tested, and evaluated

 The scientific method is used to analyze the information obtained

4. Licensure

 The International Association of Arson Investigators (IAAI), a professional group of fire

investigators, grants a National Board Certified fire investigation certification called the

"Certified Fire Investigator" (IAAI-CFI).

 For more information, please visit their website at http://www.firearson.com

5. National Association of Fire Investigators

The National Association of Fire Investigators (NAFI), a professional association of fire and

explosion investigators, offer several National Board Certified fire investigation

certifications, including:

 Certified Fire and Explosion Investigatior (CFEI),

 Certified Vehicle Fire Investigator (CVFI), and

 Certified Fire Investigation Instructor (CFII).

6. Forensic electrical engineering

Forensic electrical engineering is a branch of forensic engineering, and is concerned with

investigating electrical failures and accidents in a legal context. Many forensic electrical

engineering investigations apply to fires suspected to be caused by electrical failures.

Forensic electrical engineers are most commonly retained by insurance companies or

attorneys representing insurance companies, or by manufacturers or contractors defending
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themselves against subrogation by insurance companies. Other areas of investigation include

accident investigation involving electrocution, and intellectual property disputes such as

patent actions. Additionally, since electrical fires are most often cited as the cause for

"suspect" fires an electrical engineer is often employed to evaluate the electrical equipment

and systems to determine whether the cause of the fire was electrical in nature.

7. Goals

The ultimate goal of these investigations is often to determine the legal liability for a fire or

other accident for purposes of insurance subrogation or an injury lawsuit. Some examples

include:

7.1.Defective appliances

If a property fire was caused by an appliance which had a manufacturing or design defect

(for example, a coffee maker overheating and igniting), making it unreasonably

hazardous, the insurance company might attempt to collect the cost of the fire damage

("subrogate") from the manufacturer; if the fire caused personal injury or death, the

injured party might also attempt an injury lawsuit against the manufacturer, in addition to

the carrier of health or life insurance attempting subrogation.

7.2.Improper workmanship

If, for example, an electrician made an improper installation in a house, leading to an

electrical fault and fire, he or she could likewise be the target of subrogation or an injury

lawsuit (for this reason, electricians are required to carry liability insurance).

7.3.Electrical injury

If an electrical fault or unreasonably hazardous electrical system causes an electrical

injury ("electrocution" if the injury is fatal), the party responsible for the electrical

accident can be the target of insurance subrogation or an injury lawsuit.

7.4.Equipment failure

If electrical equipment stops functioning, it can cause a loss of income (such as a factory

losing productivity due to inoperative equipment) or additional damage (such as food
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products spoiling due to loss of refrigeration), and again be the subject of a subrogation or

liability case. Liability in such a case can also include the cost of repairing or replacing

the equipment, which can be substantial.

8. Applications

Forensic electrical engineers are also involved in some arson and set-fire investigations;

while it is not common for arsonists to cause electrical failures to ignite fires, the presence of

electrical appliances and systems in many fires scenes often requires them to be evaluated as

possible accidental causes of the fire. Some electrical means of ignition, when discovered, are

fairly obvious to an origin and cause investigator and most likely do not require consulting

with a forensic electrical engineer. (Note that "arson" refers specifically to a criminal act,

subject to criminal prosecution; a more general term is a "set fire". A homeowner setting a

fire deliberately in order to defraud an insurance company might be prosecuted for arson by a

government body; however, the insurance company would concern itself only with denying

the insurance claim, possibly leading to a civil lawsuit.) Patent disputes may also require the

expert opinion of an electrical engineer to advise a court. Issues in conflict may include the

precise meaning of technical terms (especially in the patent claims, the prior art in a particular

product field and the obviousness of various patents.

9. Liability

Most states have a statute of ultimate repose (similar to, but not to be confused with, a statute

of limitations) that limits the length of time after which a party can legally be held liable for

their negligent act or defective product. Many states have a "useful life" statute of ultimate

repose. Therefore, a determination of the length of time the product would normally be

expected to be used before wearing out needs to made. For example, a refrigerator might

have a longer "useful life" than an eletric fan; an airplane might have a longer useful life than

a car. Some states pick an arbitrary number of years for the statute of ulitimate repose. It may

be short (six or seven years) or longer 15 or 25 years. If a coffee maker starts on fire after the

statute of ultimate repose has expired, the manufacturer can no longer be held liable for

manufacturing or design defects. The statute of ultimate repose is different from the statute of

limitations. In a state with a short statute of ultimate repose, it is common that a person's right

to bring a claim in court expires before their injury ever occurs. Thus, if a defective product

(for example a car) caused a collision when the steering failed, but the collision occurred after
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the expiration of a staute of ultimate repose, no claim could be brought against the

manufacturer for selling a defective product. The right to bring the claim expired before the

claim even occurred

Topic Objective:

At the end of this topic student will able to learn:

 Fire Brigade Leader

 Worldwide leaders

 Change of Title

 Responsibilities

 Her Majesty's Fire Service Inspectorate

Definition/Overview:

Fire Brigade Leader: Firefighters are rescuers extensively trained primarily to put out

hazardous fires that threaten civilian populations and property, to rescue people from car

accidents, collapsed and burning buildings and other such situations. The increasing

complexity of modern industrialized life with an increase in the scale of hazards has

stimulated both advances in firefighting technology and a broadening of the firefighter-

rescuer's remit. They sometimes provide emergency medical services. The fire service, or fire

and rescue service also known in some countries as the fire brigade or fire department, are

some of the emergency services. Firefighting and firefighters have become ubiquitous around

the world, from wildland areas to urban areas, and on board ships.

Key Points:

1. Worldwide leaders

In some countries, including Australia, Canada,Finland, Germany, New Zealandand the

United States, there are often paid, or professional career firefighters working. Additionally,

there are volunteer firefighters (who are theoretically unpaid) and retained firefighters (who

are paid for the specific time they are on duty, i.e. permanent part-time career firefighters) on

call 24 hours a day, 7 days a week. In such countries as the United Kingdomand Ireland, the
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use of additional retained firefighters is standard. In Portugal, the use of volunteer firefighters

is standard, along with career firefighters.

2. Change of Title

The name of the rank is being changed by some UK fire services to 'Brigade manager' as part

of an on-going modernisation of the fire service in the UK. However the title is largely

unpopular with most Chief Fire Officers who prefer to retain their traditional titles. CFOs do

occasionally attend major incidents, in December 2005, the CFO of Hertfordshire Fire and

Rescue Service, Roy Wilsher, spent a great deal of time at the Buncefield oil storage depot.

He also hosted press conferences and was part of the major incident gold command team. The

use of the title 'Chief Executive' or "brigade Manager" is deprecated by some firefighters who

believe that it creates the false impression that the post is a non-uniformed civilian role.

Although the title has been adopted to reflect the modern "business approach" of many fire

brigades, almost all Chief Fire Officers have progressed from frontline roles through the rank

structure

3. Responsibilities

A CFO is responsible for the day-to-day command of the fire service in all areas. Ultimately

however major policies and procedures have to be agreed and passed by the Fire authority to

whom the CFO reports. The Fire Authority is a committee of locally elected councilors. The

committee's prime responsibility is to ensure that the fire service is run properly and

responsibly. In simple terms the Chief Officer is directly answerable to someone who

represents the interests of the general public. The collective voice for CFOs on policy,

planning and strategy in the UK is CFOA Chief Fire Officers Association, previously known

as CACFOA (Chief and Assistant Chief Fire Officers Association).

4. Her Majesty's Fire Service Inspectorate

Historically, many CFOs went on to join Her Majesty's Fire Service Inspectorate, or HMFSI.

It used to be known as Her Majest'y Inspector of Fire Services and was a government agency

directly under the control of the Department for Communities and Local Government. The

rank of appointment is known as HMFSI - separate arrangements exist in Scotland.
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Inspectors are uniformed and seen to be superior to that of a Chief Fire Officer, however they

have no power to directly command front line fire crews. In 2007, the role of HMFSI was

replaced by the role of Chief Fire and Rescue Adviser whose responsibilities extend to

Englandand Wales. The role of HMFSI Scotland, will continue its role and functions. A

Chief Fire Officer is assisted by one Deputy Chief Fire Officer and a number of Assistant

Chief Fire Officers each of whom will be delegated with commanding one or multiple areas

of fire and rescue operations such as training, vehicles and equipment, information

technology or human resources
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