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Investigation Report on the MGM Grand Hotel Fire: Abstract

A fire at the MGM Grand Hotel on November 21, 1980, resulted in the deaths of
85 guests and hotel employees. About 600 others were injured and approximately 35
fire fighters sought medical attention during and after the fire.

The high rise building, constructed in the early 1970’s, consisted of twenty-
stories of guest rooms situated above a large ground-level complex comprised o
casino, showrooms, convention facilities, jai alai fronton, and mercantile compl
hotel was partially sprinklered but major areas including the Main Casino and
the area of fire origin, were not sprinklered. About 3,400 registered guest§were
hotel at the time of the fire.

As reported by the Clark County Fire Department, the most proBgb se of the
fire was heat produced by an electrical ground-fault within a bustible concealed
space in a waitresses’ serving station of The Deli.

Following full involvement of The Deli, a flame fro hrough the Casino.
Smoke spread to the high-rise tower through stairway joints, elevator hoistways
and air handling systems. The means of egress fr -rise tower was impaired

due to smoke spread into stairways, exit pass ay§,and through corridors.

The high-rise tower evacuation alarm%ys apparently did not sound and most
guests in the high-rise were alerted to the flre hén they heard or saw fire apparatus,
knocking on doors. Many occupants

sought refuge in rooms. Many brok&ywind@ws to signal rescuers or to get fresh air. The

fire department confined the fige to t asino level in a little over one hour. It was
approximately four hours bg guests were evacuated

Of the 85 fataht lifms were located in the high-rise tower, and 18 were on
the Casino level. sgere moved before their locations were documented. The

the fire. Of the 61 victims found in the high-rise tower, 25
2 were in corridors, 9 in stairways and 5 were found in
died when she jumped or fell from the high-rise tower.

85th victim died we

were located i 00
elevators. e ¢

e maj@ factors that contributed to the loss of life that occurred as a result of
ig€ident are the following:

pid fire and smoke development on the Casino level due to available fuels,
b#ilding arrangement, and the lack of adequate fire barriers.

OLack of fire extinguishment in the incipient stage of fire.

eUnprotected vertical openings contributed to smoke spread to the high-rise
tower.



eSubstandard enclosure of interior stairs, smokeproof towers and exit
passageways contributed to heat and smoke spread and impaired the means of egress
from the high-rise tower. ‘

eDistribution of smoke throughout the high-rise tower through the heating
ventilating and air conditioning equipment.

eSmoke spread through elevators hoistways to the high-rise tower.



1976 TITLE 19 RETROFIT
Total Occupancies: 394
Staffing: 6 Insp. |l
Compliance time: 6 years

1. Enclose stairshafts
A. Partitions & Doors

2. Fire Warning Systems

A. Manual Pull Stations

B. Elevator Smoke Detectors-
Recall

C. Water flow devices

3. Certify Second exit

4. Openable Windows

Radio test
6. Evacuation Manuals Required
7. Key Box w/Keys
8. N/A

9. Battery powered lighting/Corridor.

stairwells E
12. N/A &

&

14. N/A

10. N/A

11. N/A

15. N/A

N/A

Scope of Work Comparisons

1988 RETROFIT ORDINANCE

Total Occupancies: 394

Staffing: 2 Insp. Il

Compliance Time: 3 years
(with extensions)

1. Elevator vestibules

A. Enclosures & Doors

B. Recall smoke detectors
C. Area Smoke Detectors

2. Fire Warning systems
A. Manual Pull Stations
B. Area Smoke Detectors
C. Duct Detectors

D. Water Flow Switches
E. Tamper Switches

F. Special Ext. Systems

3. Provide Unobstructed
Access to Secon

5. Radio Test

6. Evac Manuals

quired
Box W/Keys
ire Sprinkler Systems
9. Emergency Power

10. Fire Pump & Standpipes

11. Asbestos Abatement
Procedures

12. Life/Safety Maintenance &
Change Over Procedures

13. On Site Water Supply
14. Fuel Storage Tank
15. Fire Control Room

16. Smoke Control Systems
(Breakable Windows)

NEW CONSTRUCTION
Total Occupancies: 49
Staffing: 3 Insp.ll

Compliance Time: Pendi ompletion

1. Elevator Vestib
A. Enclosures & D

ter Flow Switches
mper Switches
pecial Extinguishing Systems

3. Provide 2 Exterior Exit Stairways

4. Pressurized Stair Shafts

5. Building Comm. System, F.D. Voice
Comm. System

6. Evacuation Manuals Required
7. Lock Box W/Keys

8. Fire Sprinkler System

9. Emergency Power

10. Fire Pumps & Standpipes

11. N/A

12. N/A

18. On Site Water Supply
14. Fuel Storage Tank
15. Fire Control Room

16. Emergency Smoke Control Systems



1988 RETROFIT ORDINANCE

Total Occupancies: 394

Staffing: 2 Insp. |l

Compliance time: 3 years (with Extensions)
75 to 100’ Exceptions

1. Existing risers may be used if in good condition

2. New, on site water supply not needed
(If existing may be integrated in sprinkler system)

3. 3" test drain provided in stairshafts where pressure regulator valves are used V

4. Single 750 GPM pump, 4 hour fuel supply for diesel pump

5. 750 GPM @ 65 PSiI at roof
6. New or existing standpipes/interconnected at base of riser w/mini . connection
7. Emergency standby electric power w/ 4 hour fuel supply for

A. Fire alarm systems

B. Emergency exit lighting

C. Directional Signs

D. Fire pumps 0



ICS HIGH-RISE BUILDING DESIGN AND FIRE PRO'TECTION SYSTEMS
Introduction:

Building design, fire protection systems, and construction practices havé§,c
significantly during the past century. One hundred years ago, structyral steelWwas
unknown and reinforced concrete was a material which had not yet b&gn d for
structural framing applications. '

Design professions have. also advanced significantly duripg t ast century.
Architecture has changed markedly, and techniques of analygi degign are available
to engineers today that were unknown a century, or even@r on ago. Building

design has become a very complex process, integrati anyyskills, products, and
technologies into its system.

Fire protection engineering has taken strides in |
those taken in other parts of the buildin At the turn of the century,
cenflagrations were a common occurrenceg . rlowever, increased knowledge of
fire behavior and building design enabled buihii to be constructed so that a fire could
be confined to the building of origin, n the block of origin or larger areas.
Today'’s building design is an attem afire to the room of origin or to an even
smaller area.

essiOnal development, similar to

The conscious integrated d
architectural design proce$
traditional building desj
for emergency fire ¢
objectives are es
effective and ec

or building fire safety must be achieved as’ part of the
to be effective and economical. All members of the
ould include, as an integral part of their work, design
. The earlier in the design process that fire safety
nd engineering design decisions are made, the more
e final results will be. '

The fire segllice t'recognize and identify those areas in which building designers
Create ecegsary hazards; then steps must be taken to ensure that appropriate
safegu@rdg are iicorporated to facilitate the rescue of occupants and control of any fire.

I rthegfecognized that some building designers are content, as are their clients, to

minimum safety standards of the local building code. Often both assume
inc@grectly that the codes provide completely adequate measures, rather than the
minimum. In other instances, building owners and occupants see fire as something that
will never happen to them. They will tolerate the risk because fire safety measures can
be costly, or adequately balance the risk by the provisions of a fire insurance policy.
These attitudes require fire departments to compensate accordingly and take appropriate
precautions. Fire Officers must make critical decisions relating to fire safety; they must
clearly identify the specific needs of the occupancy with regard to the functions of the
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building. Fire Officers must consciously ask pertinent questions and ascertain conditions
that are incorporated into a building.  Such questions must center around decisions
relating to the following three areas: -

1. Life Safety

2. Property Protection

3. Continuation of Operations

set of problems it has never faced before. The fire service is asked id€ life safety
and fire control capabilities for fires in aboveground areas which. are &kir mely difficult

to reach, difficult to communicate from, and operate in e n
intolerable. The potential for life and property loss is treméndou

With the advent of the modern high-rise building, the fire service is prw anew
|

which can be

Solving these problems requires an understanding o situations that can be
encountered during emergency operations in high-ri @ ures. Since these problems
are, to a great degree, directly related to the design ®fid construction features of high-
rise buildings, solutions must also be based o iliaMzation with these same features
and an awareness of their effect on fire conigo '

Life Safety

Adequate life safety design for a b"lding!is often related only to complying with the
requirements of local building regul@ess. This may or may not provide sufficient
occupant protection, depe on the particular building function and occupant
activities.

Alerting occupants to
design. A perfor

nce of a fire is only one part of the people protection
jective that could be used is to realize that an occupant
knowledge of the existence of a fire before the escape route

should have suffi

is blocked. | r'tg accomplish this, the designer must either ensure that the fire and
its productgNgf compustion will be slow enough to provide the time, or ensure that
provisiogs areYgcorporated into the building to achieve that objective..

Es i€, off€ourse, only one alternative to life safety. Life safety design for a building

i cult¥ It involves more than a provision for emergency egress. It requires
K edge of who will be using the building and what they will be doing most of the
timeN Consideration must be given to communication, the protection of escape routes,

and temporary areas of safe refuge for a period of time reasonable for the building
occupants to reach safety.



Property Protection

The identification of specific items of property which have a high monetary or other value
must be made in order to protect them adequately in case of fire. In some cases,
specially protected areas are needed. In other cases, a duplicate set of vital records
stored in another location may be adequate.

Continuation of Operations

Maintaining operational continuity after a fire is the third major design c@pcer@dl The
owner must identify the amount of "downtime" that can be tolerateé befordvenues
begin to be seriously affected. Often, certain functions or location W essential
to the continued operation of the building than are others. The i st recognize
those areas that are particularly sensitive to the vital operati ONthe Pusiness, so that
adequate protection is provided for that area of the buildiny. Ofter: th
special fire protection attention which is not required th\ou he entire building.

<

Definitions

A "High-Rise Building" is defined as a buildin
from ground level access to the floor level ofg¢h floor intended for occupant use:
NOT to the actual height of the building. ight-story buildings are high-rise by
definition, although some six and seveg-stoly buildings will fall into the high-rise

hi

ver 75 feet in height measured

category. ( :

According to the State Fire Marsha ice, there are approximately 1,700 high-rise
j A of these, Los Angeles has roughly 745. Most of the
onsist of commercial occupancies. About 20 to 25
otels, apartment building, and condos.

high-rise buildings in Lo
percent are habitation

High-rise buildin
The date of co determines which group, and the required fire protection
systems an nt a building will have. '

jse Buildings are ones which were constructed prior to July, 1974,

0 of the high-rise buildings in Los Angeles are in this category. For
cgf’existing high-rise buildings may be divided into two sub-groups: those
prior to 1960 and those constructed between 1960 and 1974.

A High-Rise Building is one which was constructed after July, 1974. Approximately
225 of the high-rise buildings in Los Angeles are new high-rise.




History of Existing High-Rise Construction, 1900 to 1960

As already mentioned, existing high-rise buildings can conveniently be subdivided into
two categories: those constructed before 1960 and those constructed after 1960.

Prior to 1957, all buildings in Los Angeles were limited to 150 feet in heig
earthquake safety. Several years passed after the repeal of this limitation b
buildings were constructed, so it is safe to state that most pre-1960, high-ri
are a maximum of 13 stories. The Los Angeles City Hall, with 27 stories.and
LA County General Hospital, with 19 stories are exceptions to this rule.

Al high-rise buildings, then and today, are of Type | C
noncombustible construction throughout. The pre-1960 hi
constructed with a reinforced concrete exterior as op togthe steel beam
construction seen commonly today. Buildings erected bdfore the 1960’s usually had
open stairways and exterior fire escape assemblies. A "ilighsRiselRetrofit Program" was
initiated by the LAFD and the state in 1976 to brin ings into conformance
with newer building codes. ‘

Fire protection equipment in pre-1960 high-ri Idirgs was initially limited to systems

not interconnected:
1. Dry (Class |) standpipes supplie@ department pumpers, if needed.

2. Wet (Class Il) standpipes with fire hose. The water for these is supplied by the
domestic system. These are ded for occupant use.

3. Automatic fire sprinf basements.

cted prior to 1960 have openable windows, so ventilation
usually presents no special problems. Fire alarm systems,
emergency powegaple ing systems, and building communication systems were NOT

REQUIRED j * these buildings at the time of construction.
Histo &q High-Rise Construction, Post-1960
d gf1957, more stringent earthquake standards had been adopted by the City;

restriction was repealed and building codes imposed no limit on the height
buildings.

Like the earlier existing high-rise buildings, the Post-1960 group are also of Type | (fire
resistive) construction. Type | (fire resistive) construction is that type of construction in
which the structural members, including walls, columns, beams, floors and roofs are of
noncombustible or limited combustible materials, and are required to have varying fire-

4
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resistive rating depending on their usage. The Type | building is designed to withstand
the most severe fire to be expected within the building for two or more hours without
structural failure. However, instead of reinforced concrete, they were generally built with
steel beams coated with a fire retardant material commonly known as Mono-Kote.
Floors and roof are of concrete slab or steel decking covered with concrete. The nly
combustible materials allowed are the interior partition walls and office furnishing.
height and floor areas are unlimited. .

By the 1960’'s, the codes required COMPARTMENTATION, that is, bdi
buildings into “fire areas." This was accomplished by providing two-hour, %
separations between floor levels and around vertical shafts. These separation
a "compartment" to control fire extension. Fire doors and o Wroteoﬁon
assemblies are installed to protect penetrations through these aratons.

Most high-rise buildings of this era are of the "Central Corf" typ e elevators and
stairshafts are in the center of the building, surrounded, bWa carridor and the outer
tenant areas. .

Buildings exceeding 150 feet in height after 196 required to install Combination
(Class Ill) standpipe systems. These provide 2 ifeh hose for occupant use, and
2 i/2 inch outlets for fire department use. ing"on the time of installation, some
2 1/2 inch outlets are equipped with 2 1/2Ngchyhoses, however, many are not so
equipped. A fire pump on the premises maintairis a working pressure within the system.

With a Class Ill standpipe system, @st common method of controlling working
pressure at the various floor levels iSWwiifl the installation of ORIFICE PLATES. This
washer-like device is installe
control the volume. This ar
flowing; however, if the fifefi
nozzle may make it im I

grat ag outlet to restrict the size of the opening and thereby
% ent effectively lowers nozzle pressure when water is

gfline is shut down, the increased static pressure at the
blgpto reopen.

A second syste mstallation of PRESSURE REDUCING VALVES (PRV’s) at the
outlets. Su are engineered to maintain a set pressure at varying floors.
Another sy, us@g in some buildings is a "Zone PRV" which controls the flow pressure

for standpipe tems.

Ot dip@s constructed during this era, which are less than 150 feet may have
Clags Il standpipe systems, but most often only the Class | and Il systems were

[ ed.

systéps

As in high-rise buildings constructed before 1960, automatic fire sprinkler
continued to be required only in basements.

At least two ‘approved means of egress (exit stairshafts) were required. Sometimes
scissor stairs were installed to better utilize these shafts.. ~



Smoke-Free Exitwavs and Firefighter Access

Smoke Towers on the periphery of some high-rise buildings were constructed to provide

'smoke-free" exiting and access. The term "smoke tower" causes much confusion. Such

exitways are not intended for smoke removal and canriot be used for such; a better
would be "smoke-proof enclosure". In a smoke tower, you travel through a vesti
where smoke can escape to the outside atmosphere as you move between the i
and the stairshaft.

The "mechanically ventilated smoke-proof enclosure" is a two-hour rate@yshait with
positive pressure which can go from the lowest level to the roof and

n be trolled
by the fire department. As in the pre-1960 buildings, the alarm syate ergency
power and lighting systems, and building communication systetgs w ot required.

New High-Rise Buildings

1.

High-rise buildingsconstructed since July 1974 e More elaborate and complex
fire protection systems and features than th gh-rise buildings already
discussed.

All new high-rise buildings (post 1 e fully equipped with automatic fire
sprinklers supplied by the same risers ag tfe 2 1/2 inch wet outlets provided for
st

fire department use. This typ is known as a combined standpipe
system, as opposed to thefClass combination) system formerly used in
éers ?w

existing high-rise buildings. d outlets will be found in stairshafts at each
floor level and on the sionally, they may also be found in other
portions of the buildi bined standpipe systems are engineered to deliver
specific amounts the sprinklers and standpipes in the building. In

§teet, and all buildings exceeding 275 feet, a looped
standpipe sy [ ired.

oof,

An on-site and a fire pump supplies water and pressure tovthe
combj pipe risers. Usually the water reservoir and fire pump will be
bottom level of the building.

s gtated before, at least two approved means of egress are required from each

r. new high-rise buildings, this is accomplished with enclosed stairshafts.

tairshafts and other vertical shafts must be of two-hour construction as are

floor separations. Horizontal exit corridors are required to be illuminated at all
times.

Each new high-rise is required to maintain a one-hour rated Fire Control Room
previously known as the building control station, in an approved location (usually
the ground floor). This room houses the fire warning system annunciation panel,
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smoke control panel, fire pump status panel, and emergency generator status
panel. A fire department lock box will be located in the Fire Control Room. A
lock box may also be located just inside the entrance to the building or at a
security desk.

The Fire Control Room shall be supervised at all times by either an on
responsible person, or by a Central Station Signaling System, such as l,
etc. Atelephone capable of accessing unrestricted outside lines must

in the room.

initiated by manual and/or automatic devices. Manual pull
on each floor adjacent to stairshafts and other locatio 8a detectors are
located in and adjacent to one-hour elevator vestibule JCts, and selected
equipment rooms. Waterflow switches are located ol eachfjoor adjacent to each
shut-off valve. Actuation of any of these devices Wl he floor of actuation,
and sometimes adjacent floors, in oW |0Ralized alarm will sound and

the Fire Control Room is

not staffed continuously, it is also requirg
The alarm mode will shut down the ai
and possible adjacent floors, or tur
areas. The alarm mode will agtivate
stairshafts. The alarm mode wij electric locks on stairshaft doors which
are normally locked from thed stair side, and will also unlock elevator lobby
doors which have electric lodks. THe alarm mode will also close all doors if they
are normally held ope magrtetic devices. Finally, if the smoke sensor located
within the elevator veé is actuated, the elevators in the bank will be recalled

e%powerful fans which pressurize the

All new highag ildihgs must have an emergency smoke control system, a.
austing smoke directly to the exterior of the building, or
must be openable or have breakable tempered glass in each
50 linear feet, or a combination of the above.

epfioval may also be used, providing they exhaust a minimum of six air changes
ur, and exhaust to the exterior of the building without recirculating to the
r sections of the building. Smoke control systems shall be provided for all
below grade levels. Controls for all smoke control and stairshaft systems must
be located in the Fire Control Room. All stairshafts must be pressurized to
maintain a positive air pressure at any time the building goes into an alarm mode.

A Building Communication System must be installed in each new high-rise
building. This is a one-way communication system capable of transmitting voice

7
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messages to all normally occupied areas of the building. The controls for the
one-way communication system are located in the Fire Control Room.

9. A Fire Department Communication System must be installed in each new hlgh- ,
rise building. This system consists of sound-powered telephones and jac
fire department use. The jacks are installed in the Fire Control Room and at
floor level in each stairshaft, including the roof and street level, int
exterior. They must also be installed in every elevator car, elevat
room, elevator lobby, outside the fire pump room, emergency g
and at every stairwell exiting to a public way. At least six telephone ts are
required to be on the premises for firefighter use. These W ed in the

Fire Control Room.

10.  Every new high-rise building must have Emergency Power Systems.
As firefighters, it is important to understand that e rgen and standby power
systems are supplied by the same power source generator ) and may
be in operation at the time of our arrival. stems operate the fire life
safety systems within a new high-rise buildi al power is lost.

The fire life safety system includes exi ), fire pumps, elevators, fire alarm
system, smoke control, voice com I8&tion systems, etc. This is provided by
an on-site generator which autorgatically pRevides electrical power in the event of
failure of normal power sourc is pbwer must be available for at least eight
hours at full demand.

11.  Most new high-rise buildings an Emergency Helicopter Landing Facility on
the roof. The nu ide the 50 foot by 50 foot pad identifies the load
capacity of the pagi ;

10,000 pound ‘
fire protecti ithg?or 2 Class H (Helispot) standpipe outlets.

gs are required to develop emergency procedures which

12.  All hig
incl & ion manuals, a fire warden system, drills, etc. These procedures
sh be Weitten in a manual and made available to all occupants.

In J 4, stringent state codes required new high-rise buildings to install more

tems and equipment. At the same time, it was also recognized that existing
uildings desperately needed upgrading. Implementation of the state-
ndated High-Rise Retrofit Program began in late 1976. The changes have
sigrifficantly increased occupant safety and upgraded firefighting capabilities in eXIStlng
high-rise buildings.
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The Basic Prdvision of the state mandated Retrofit Program for existing buildings include:

1. Construction of Stair Enclosures and Floor Separations was accepted as the
method to provide compartmentation. This also assured a better means of
egress. '

2. At least two approved means of egress were required to be provided f h

floor level. At least one was to be an enclosed, one-hour stairshaft
could be an existing fire escape if no other stairway was availabl

escapes which were accepted as approved means of egress were r to be
certified structurally sound by a Structural Engineer. Also, suctire esc pes were
required to have wired glass or equivalent protection for indlows on all
landings and within five feet on either side of the landingt IF"'windows are
closed, there would be some protection for persons ire floor.

3. A manually-operated Fire Alarm System utilizin pull stations located

adjacent to stairs was required. This syste
other approved location. This location b

nnunciate in the lobby or
definition, the "Building

Control Station", now referred to as a Fi ol Room.

4, Additional fire detecting devices we

(a)

A smoke detector in each |ORby serving automatic elevators which would
recall the elevators.

Smoke detector: exc ely long, dead-end corridors in a few of the

remove smoke and heat had to be provided. Older

buildings with.0 abjg'windows needed nothing more. The post-1960, sealed, -

high-rise b mally had breakable Tempered Glass around the perimeter
of the byildiné 50 linear feet, mechanical ventilation could be provided by
modi HVAC (heating, ventilation and air-conditioning) System.

& of communication systems were required in selected high-rise

ings. A Building Communication System was required in the public areas
ffidings over 150 feet in height. This system is a one-way communication

em to contact building occupants. A Fire Department Communication system

(sound-powered telephones) was required in existing high-rise buildings which
failed a radio rest conducted by the Los Angeles City Fire Department. This
system provides outlet jacks in each stairshaft at each floor level, roof exits,
stairwell exits, and the building control station. The building is required to provide
a minimum of six telephone handsets for the system.
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7. Effective emergency power was NOT REQUIRED by the state mandated Retrofit
Program. Also, electrically-operated fire pumps and elevators did not have to be
provided with a back-up system during power loss.

8. Elevators. In a separate state mandated retrofit program, automatic elevators
were required to be equipped with Fire Emergency Service. Refer to Chap
regarding the use of automatic elevators in fire emergency service mo

9. Another requirement of the state mandated High-Rise Retrofit Program he
so-called "Software" provision. This requires every high-rise buildin®xto ofovide
"Evacuation Maps" of their building on each floor level at %arious proved
locations. Emergency manuals must be provided for oc W building
warden and floor wardens must be appointed, and drills¢held occupants.

10.  Approximately 30 of the older existing high-rise bui ings ghose to not comply
with the requirements of the High-Rise Retrofit Pr prigharily because of the
problem of providing two approved means X hese buildings were
vacated and sealed. ‘

Retrofit Sprinkler Program (1988)

As a result of the First Interstate Bank Buil
Ordinance was passed in August of 19
existing high-rise office buildings. Tifis or
City of Los Angeles (Reference:

ire in May 1988, a Retrofit Sprinkler
requliring installation of fire sprinklers in all
ce effects 356 high-rise buildings in the
ilding Code, Section 8604 F).

In addition to requiring th ation of fire sprinklers, the ordinance requires the
following: '

1. Provision of on r rated elevator lobby vestibules.

2. Addition oQany power generating syétems.
Pro r\z

3. r o] 0 square foot, manually-operated ventilation opening in stairshafts
t accegs the top floor and does not penetrate the roof.

t

4, vig€ a three-inch drain in buildings which are equipped with PRV's. This

rovides a means to flow test PRV’s and return the water back into the tank
out running hose lines up the entire stairshaft.

Characteristics Common to All High-Rise Buildings

1. Each high-rise building is required to have a Fire Department Key Box.

10
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2. All high-rise buildings have some degree of COMPARTMENTATION. This
includes enclosed stairshafts, except in a few very old high-rise buildings.

3. All'high-rise buildings have a minimum of Two Approved Means of Eqress From
Each Floor. ‘

4. All high-rise buildings have some type of Standpipe for Fire Departme

(@)  These may be CLASS |, Il, Il or a combination thereof in exi ing
buildings less than 150 feet in height built between 1960 and\{974!

(b) CLASS lll standpipes are found in existing high-rise buil Veding 150
feet in height built between 1960 and 1974

(c) Combined Standpipes are found in new hi@ux dings built since
1974.

5. All high-rise buildings have Automatic Elevato
: except those few with only manually-ope

iRped with emergency service,

6. All high-rise buildings have some ty moke Control, such as:

(@  Openable windows, or;

(b) In sealed buildings, brediable fempered glass windows on the perimeter of
the building eve inear feet with 20 square foot opening.

sed to be identified by two-inch minimum luminous
Or reflective Decals in a lower corner which indicates

(1) These gre
@ they are "tempered glass," or;

e Removal System, or;

(c) Autog
(d) &Xation of the above.

7. ll ptgh-rise buildings have Floor Level Numbering Signs at each floor in each
Irspéft. These signs indicate the floor level, the stair number, the floors served
Qb‘ e stair, and whether the stair has roof access.
8. Every high-rise is required to maintain an occupant evacuation program with
evacuation manuals, building and floor wardens, and annual evacuation drills.

These drills may be done floor by floor. For the entire building, it is required that
all occupants have an annual exercise.

11



Special Extinquishing Systems (particularly Halon 1301 total flooding syétem)

1.

Many special extinguishing systems will be found in high-rise buildings; CO,
deluge systems, hood systems for kitchens, and Halon 1301 systems. The last
is of greatest concern to firefighters. -

Halon 1301 total flooding systems are usually used to protect comp
other high-value equipment.

(@)

(b)

()

Halon 1301 is a halogenated hydrocarbon gas which interrup®thefiormal
process of combustion, thereby effectively extinguishW hidden
areas. ,

A halon total flooding system will rapidly dump d halon gas inté
a sealed room upon either automatic or man al aciivation.

(1)  Five .percent or more of the \ e room will then be
composed of halon gas.

(2)  This is adequate to extin@\g fires. :

The long-term effect of ha@ ans is unknown, although industry

claims that it is completel ntoXic.

‘Halon will decomposeyinto tdxic gases, principally phosgene, if permitted

to heat to approximate degrees fahrenheit.

(1)  If per -@ st enter a Halon 1301 atmosphere for investigation
of e Use breathing apparatus throughout the investigation.

(2) k ry effort to contain the halon within the sealed room so far

ssible to maintain a concentration significant enough to
\ inguish the fire. »

dumped before entering the room, and begin the exhaust
process immediately. ‘

éersonnel determine for sure that the halon has been accidentaily

The exact building features and functional systems that are found in a particular high-rise
building will generally be determined by the age of the building and the various code
requirements that were in effect at the time it was built. Because all high-rise buildings
are not the same, and because familiarity with construction features and functional

A halon exhaust switch is provided outside these rooms.

12
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building sysfems is so vitally important to the decisions and actions that are taken during
high-rise fire control operations, the need for effective pre-incident planning cannot be
emphasized enough. ' v

13



PREFIRE PLANNING & DOCUMENTATION

INTRODUCTION:

"There | was looking at a twenty (20) story high-rise building with fire showing gut t
fifteenth (15) floor from three windows." The need to take immediate action
preplanning and training was needed. This was no time to gather the troops
"Well, gang, who wants to take the fire floor, and who wants to be Lobby?"§his iS)also
not the time to wonder about the building construction or its internal gompleXiii

"A battlefield is a very poor place to start making plans." . >
| am sure that you have all heard that statement before, but iffhas ne een more true

than as it applies to high-rise firefighting. If you wait until Klve high-rise fire before

you start to plan what you are going to do, to think abo roblems you might
encounter and to consider what solutions are availal haMges are you have already
lost the battle.

The answer to a big part of the high-rise firefi

emergency before it arrives. The only wa
evaluation of the potential fire problem lopment of a plan of action to cope
ctive Prefire Planning. Why is prefire

with the situation. Or, more simply e
planning so important in high-rise (buildings? Why is it different? To answer those

em is to prepare to handle the
an be done is by a comprehensive

questions, you have to consider th ohblems that are unique to high-rise firefighting:

e/Distance Factors
nveyance Methods

ntilation Complexities
Life Hazard Possibility
Dollar Loss Potential

Each one % ors can, in itself, pose significant problems to a Fire Officer and
each on able of compounding the others to turn a seemingly simple high-rise fire

into ag€al nightgare.

-rise buildings should be prefire planned on a periodic basis consistent with other
- priofities. But they should be at the top of your prefire planning list.
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Once a year is not too often to prefire plan a high-rise building and in many cases is
probably a minimum. During the course of a year, many changes can take place in a
high-rise building. Equipment is changed, occupancies can change, floor layouts can
change and certainly firefighting personnel assignments will change. :

Development of prefire plans should be the responsibility of the Company
assigned to the station that is first-due to the building and/or has the fire
responsibility for the building. If fire prevention of the building is not the resp
of the first-in company, the Inspector who is responsible for fire prevéigtion
building should be consulted and utilized for his knowledge of the structu

contact with Building Management. V

DEVELOPING A PREFIRE PLAN:

who are responsible for developing the prefire plan. T survey is used to
gather or verify information that will be used in form lan and in training other
members.

Prefire planning of a high-rise building should start with a pr@perty Survey by the officers
&h{o

The property survey of the building will req
Building Management. It is important that
purpose of the prefire planning survey a
is to help the Fire Department do a e

with, and the cooperation of
ildpg Management understand that the
subsSgqguent inspections or training exercises
b ¢ a fire should occur in that building.

Establishing a good relationship wi uilding Management is necessary for obtaining
complete building informatiogsagd scheduling later inspections or training exercises. It
also goes a long way towafd g building modifications or procedures that help to
make our operations mgfe eife

What information | redffrom the property survey? Generally stated, the survey
should be a co siVe evaluation of the entire building and should include any
useful and upX information that could assist the Fire Department in handling a fire

in that occupan
FIRE BROBL APPRAISAL:

cafisider under the Fire Problem Appraisal are:

\Building height - usually the higher the building, the greater the problem could be.
ith a fire on the upper floors the time/distance factor is increased. Even if the fire
is on a lower floor there could be a greater area for the smoke to spread to, more
people to worry about, etc.
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b. Construction methods - older buildings will usually absorb more heat than newer
buildings (masonry walls, thicker concrete) and do not present as many possibilities
of fire spread as newer buildings (all glass exterior, open plenum spaces, poke-
through construction, etc.). A terrific difference exists in potential fire areas between
buildings which are designed for "open-space" concept and those that are

"compartmented."

c. Fire loading - can vary tremendously from building to building and even fr r
to floor in the same building; and is usually much greater than most pégple think.
A compartmented office floor, with steel-frame furniture, minimal recqgd stor heet
rock walls and asphalt tile floors has much less total fire load th open-space
office floor with wooden furniture, paneled walls, carpeted flogrs, on the

windows and heavy record storage.

building. Office buildings are occupied mostly during ours only, are quite
often not supervised at all during nighttime houtg n ally hermetically sealed
and have air-handling systems that circulate air oer to floor.

d. Occupancy types - can make a big difference in the ovir fire pfoblem in a high-rise

Apartment buildings on the other hand ar
constantly, have openable windows and
possibilities of fire starting. (Smokingihcook

and supervised almost
ir-handling systems, but have more
, electrical, etc.)

e. Exposures - can be just as muadh, or éven more, of a problem in a high-rise fire as
in any other type of fire. Usually gh-rise fire, the building itself becomes the
exposure and there are ggeagions where a high-rise building can expose adjacent
onvection. A very definite problem exists

in the building are not properly protected or if the

s to consider when evaluating the particular features of the building are:

a. Access - to the building is important and can vary from simply walking through the
Lobby entrance doors when the building is open, to forcing entry when it is closed.
Can aerial ladder or elevated platforms apparatus be used to gain access to upper
floors? Are there keys available on the premises to provide access through stairshaft
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doors? Conditions such as falling glass or large numbers of people exiting the
building make it necessary to have more than one way of gaining access into the
building. '

b. Conveyance methods - can make a big difference in the strategy employed in fighti
the fire. Are the elevators provided with emergency service controls? Aret
vestibuled? Are there split elevator banks? Where is the freight elevator |

the roof? Does the building have a scissor stairshaft system?. |
equipped with smoke towers or fire escapes?

c. Alarm systems - can have a very definite effect on your @ locating and

It is important to know the location and types of stairshafts. Which % ugh
g, builgding

attacking a fire. What kind of alarm systems does the bdildingthave? Does it have
smoke detectors, manual pull boxes, water flow alarm e alarms connected
to a central annunciator panel? Do the alarm m iSMs cause activation of any
other fire protection devices such as closing da imsthe air-handling system,

deactivating door hold-open mechanisms, re g Slevators to ground level Lobbies?

d. Auxiliary firefighting equipment - is requ
and amount of that equipment will v. he size and age of the building and
requirements of local building andsfire @odeg. It is extremely important that
Firefighters are aware of the auxiliary firg protection equipment built into the building.

every high-rise building but the type

What type of water supply
standpipes located? Dgq

em the building have? Where are the interior wet
ave hose? Does the building have 2 1/2 inch dry

ere are the shut-offs? Where are the inlets to the
ow about the fire pump? Where is it located? What is
an emergency backup? What pressure would have to be

areas are sprinkler.
standpipes or spsi

pumped in\
e. Air-h syStems - also vary with the age and design of a high-rise building.
structyges and apartment buildings usually have openable windows and

ly sealed and feature sophisticated HVAC systems (heating, ventilation, and
itioning) which supply comforting air throughout the structure from
centrally located equipment which functions on recirculation concepts.

f. Utility controls - such as electrical, gas and domestic water shut-offs should be
located and identified to allow termination of these services as necessary under fire
conditions.
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g. Location of Fire Control Rooms - if these are located adjacent to the Lobby, Lobby
Command may operate from that position. If they are located on other floors or
remote locations, coordination/communication will be necessary.

h. Communications - What are the communications in the building? Sound-powere
telephone with jacks on all floors, P.A. Systems, public telephones, etc.

All of these factors need to be included in your version of a "Building Invent@gy" or #Pre-
fire Survey" system.
ASSESSMENT OF FIRE CONTROL RESOURCES: V

a. Adequacy of the assignment dispatched toa reported fire j
planned should be examined very carefully. Can the fier a
0

g being prefire
ignment effectively

handle the various functional activities that must b or even a moderate

fire? Can they contain a severe fire until additio p afjves? How much help is
available on a second alarm? What would the ti be before additional help
arrives?

Response routes of units responding fromditfgrent locations must be analyzed so

that problem intersections are identified an correct approach to a pre-selected
base location is possible.

b. Utilization of other agencies - to prayi upport assistance will ensure maximum use
of firefighting personnel. igities such as crowd and traffic control should be
handled by Police Offic hould also be capable of assisting in limited
evacuation operatio '

If sufficient firefi
municipal de
to assist wi

ergonnel are not readily available, can employees from other
e used, under the direction of Fire Department personnel,

ity tical functions which are not directly connected with firefighting

N be used to help in the operation of Base, or Lobby, or can they
elp stock equipment pools, thereby freeing Firefighters normally assigned

d Agreements - with neighboring Fire Departments that would possibly be
In to assist at a high-rise fire should be analyzed. Consideration should be
iven as to exactly what type or help they can furnish and how soon it can be

- expected. |s their communication and firefighting equipment compatible with yours?
Are they familiar with your high-rise operational plan?
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d. ltis important that any outside agencies or other municipal departments which might
be utilized for assistance at a high-rise fire, know how they fit into your operational
plan and are aware of exactly what is expected from them. This can only be
accomplished by discussions and agreements with representatives of those agen
and cross training their personnel where required.

e. Building personnel - such as Security Guards and Building Engineers shoule, b
utilized for assistance whenever possible. Are they always on the prenfiges of are
they on call? What help can they provide? Are they aware of the pgoper p ures
to follow in notifying the Fire Department of an emergency? Wh % do prior
to your arrival?

f. Response of utility companies - should be automatic on @ll multip¥€ alarm high-rise
fires. Problems related to natural gas, electrical, waterguRply ofldomestic telephone
service can be handled much more efficiently and u N degree of safety if

@ ice¥p request that an elevator
afdimg elevator problems that
d especially so at a high-rise fire.
re the main sizes and residual

for a major fire in the building?

these personnel are on the scene. Itis also good
service representative be dispatched to assist in
might develop.

g. Water supply - is critical in any fire situa
Is the water supply to the building sdfici
pressures adequate to supply e h

What about fire hydrants? Are t gse enough to the building Are they too
close? lIs your apparatus able of pumping at a high enough pressure and large
enough volume to supp ater that might be needed? Consideration must be

the | ea t0 determine the best location for Lobby Control functions.

i. O onal Plan - Hopefully your department has a pre-established operational plan.
19ktiNg a high-rise fire. Compare that plan to the building under construction. Go
each step of your high-rise operations. Do they fit that building? Are there
ny problems or adjustments that have to be made? Does this plan depend on
utual Aid, Initial Action Strike Teams, etc.

DOCUMENTATION:

The items that we have covered under Fire Problem Appraisal, Building Features
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Evaluation, and Fire Control Assessment are the ones that are most likely to have an
effect on your operations at a high-rise fire and are the subjects that should be covered
as a minimum during prefire planning of a high-rise building.

Once this information is obtained, what should be done with it?

It must be properly recorded, so that it can be utilized during prefire planning, t
sessions, disseminated to concerned parties, reviewed and updated on a perio is,
and used during emergency operations in the particular building.

This information can be recorded in a variety of ways, but however { Wﬁt should
be on standardized basis throughout the department. Probably one best ways
' urvey System with

to record the information is by a Building Inventory or Pre
copies of written information sheets and plan sheets carri paratus which
respond to the building on a first alarm assignment. Thgseitypesjof systems can also

be used as a basis for information covered during prefir N nd training sessions.
‘The following are samples of various "Building lnveQM "Prefire Survey" systems:

S




IRVING PARK, 1655 WEST
LAKE PLACE APARTMENTS
829-8200

1. ARRIVAL.: First Engine, Truck Company and B.C. to main enia
Second Engine and Truck to Pine Grove entrance.

2. HEIGHT-CONST.
& OCC. TYPE: 56 Floors, penthouse, 2-level basement, 'We

construction, concrete roof with tar and gr ,¥esidential
building.

3. LOCATING FIRE  24-hour guard, main Lobby e tr@st floor. All keys
ALARM INFO: available from Engineer whaliv mises (Room 4617).
No fire alarm system, & det@ctors in stairwells only.

Annunciator in first floor @ggter@ar corridor. Alarm system
not supervised.

4. SPECIAL Wet Standpipes - ese located on Northwest corner of

BUILDING building and 4/est omain entrance. Outlets in stairwells

FEATURES.: and at frejght e and at roof. Supplied from 2-750
G.P.M. Rump. ®umps on first basement, Northeast. Shutoff
and draing,in gompactor room. '

atic Sprinklers - Rubbish chute at freight elevator
i8d. Supplied from fire pumps in first basement,

rt ast. Shutoff and drains in compactor room.
eliport - None.
5. H k Pool water treatment room (dry Chlorine) first level in garage
% % South of pool.
6. OSURES: Large parking enclosure, 5-floor residential buildings on West

side, high-rise structure East of Frontier Avenue, 5-floor
residential buildings North side of Irving Park.

-7. ® VENTILATION: Manual throughout, smoke tower can be used on each floor.
Kitchen and bathroom vents can be used in apartments.
Garage has fans on East wall.




8. ELEVATORS:

9. ADDITIONAL
INFORMATION:

9-

Eight automatic elevators, freight elevators best for
Firefighters. Recall keys alongside elevators on first floor.
Elevator panel and shut-down in penthouse.

Electrical panels on odd number floors, main panel
Northeast wall, first basement. Gas Shutoff in boilergoo
North wall, second basement.
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WILSHIRE BLVD. 10551
THE REGENCY WILSHIRE

491-1851
1. ARRIVAL: All units approach from east and west directions on Wilshire B
No other vehicle access.
2. HEIGHT/ 17 floors/3 levels basement/concrete/habitual & assemblage {Rgeting

CONST: hall) occupancy.

3. LOCATING Alarm panel and keys located in fire control ro Wy on P-1
FIRE ALARM (floor 1). Building engineer in duty M-F. 0730 to
INFO:

4. SPECIAL No direct access to building stairways @ fire control room
BUILDING (must go outside then enter the buil oor 2). Building
INFO: stairways (2) are accessed on fl Paking stairways access P-1

to P-3.

ri

Each building stairway ha r shut-off and standpipe outlet
on each floor (both shut- closed to shut-off a floor). The
rinkl

parking levels have one er shut-off per level located near the
elevators.

Sprinkler and st IPg inlets are located at the front-center of the
building on Wilghire . Water tank (20,000 gal.) and water mains
located on soutfyendjof P-1 parking level

ments (3rd floor to penthouse). Large meeting hall,
on 2nd floor. Electrical main and switching room

Stairway manual pressure control located on roof.
Garage exhaust fan room located on P-2.

ORS:

3 located in the center of building access P-3 to penthouse.
Machinery and control room located on roof.

9. ADDITIONAL  Sump pump pits (2) with control room and fire pump located at
INFO: south/east corner of P-3.
Fire pump is diesel powered.
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- WILSHIRE BLVD. 10551
THE REGENCY WILSHIRE
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FIRE PRECLAN
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FOSTER CITY FIRE DEPARTMENT

ADDRESS METRO TOWER 950 TOWER LANE

DESCRIPTION OF BUILDING _23 STORY FIRE RESISTIVE CONSTRUCTION.
__STEEL. CONCRETE, AND GIASS CONRTRUCTION 393.000 sa. ft. 20,000 sq.ft.

P PER FLOOR CONSIDER LOWER AND UPPER FLONR
25w, 188 sgu 375 —

100% %
REQUIRED - % INVOLVED \! -
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CHIEFS __.&
STRATEGY :
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CS HIGH RISE PLAN. LOCATE, CONFINE, EXTINGU,
' RCH AND RESCUE,

FIRE

PREDICTION

VlOR FIRE _MAY 1 AP !Ip Fo0M &1 AOR TO S N0R

Y CONTRIRUTF TN HORTZONTA! SPOE3n ANQ HINNEN FTRET
TO SMOKE AND FIRE_SPREAD IN SUTLOING UNLESS CONTROLLZD.
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PLANO FIRE DEPARTMENT
TACTICAL PROPERTY SURVEY

SAYVZYH
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R A RO R R A A A = b b cod b b amh o oamd b
SsggggygmamwappmwmmAor\:-s,osn

.|Name of Company
.|Properly Owner

.| Bullding: Height

.|Flre Door: Type
.| Other:

@ NOUN A WN =

.| Roof: Type

.| Special Hazards:

Walls: Exterior

Interior

Floor: Type
Other:

- Address ____ e e e Siivey Ry Sta
— _Address e e Phone Number ( )
.| Occupancy: (Group) ABE H I MR (Divisions) 1 2 2.1 3 4 Other e e Use S
Area X Sq. Ft. Year built Construction __
Fire Rating Door Type - - Fire Nating
Fire Rating Door Type _. Fire Rating
Window Type
Supporls Attachments __.___
Supporls Attachments

.| Other: S
. Om.__:ﬂ" Type Supports Attachments e
.] Other: I
.|Flre Conlrol Room Loc Securlty: Type —
.|Knox Box Loc. Elect. Culoff Loc. -
.| Gas Culoff Loc. Walter Cutoff Loc. _
.|Primary Hydrant Loc. Size Main GPM
Secondary Hydrant Loc. Size Maln GPM o
Primary Staging Loc. Cross St. Near __ .
.|Secondary Staging Loc. Cross St. Near —
.|Ladder (Aerial) Loc. {Ground) N
.| Sprinkiers: Type FD Connecl. Loc. Dist. to Hydrant Riser Size .
.§0.8.8Y. Valve Loc. Waler ly Control Valve Loc.
Sprinkler Heads: Type Temp. Color Test Valve Loc. o
Standplpe: Type FD Connect. Loc. Dist. to Hydrant Riser Size -
Class Interlor Loc. Reducer Size HoseSlze
.|Fire Pump: Loc. Type paclly (GPM) Molor Type ..
.|Extingulshing System: Type Class/Size A ControlLoc.
.{No. of Occupants: bDays Evenings Nights No. of Days/Wk __
.| Esl. Buliding Cost Esl. Machinery Cost ngs Cost Esl. Total
.{Insurance Company: Name Address Phone Number ( )




HIGH RISE WATER SYSTEMS
This chapter covers high rise water systems énd their components.

The water system in a high rise structure is the most important fire protection system
provided to protect the structure and its occupants. Water systems have evolved over
the years and the type of system found in a building depends upon its age, height

the building codes in effect when it was constructed. It is. important to point gut t
there are slight variations in some systems due to differing interpretations of bayth

code requirements. There are three basic types of systems, depending upon ar
of construction; those constructed prior to 1960, those constructed betw 1969 and
1974, and those constructed after 1974.

STANDPIPE SYSTEMS V
A standpipe system is a wet or dry system of piping, véives, ts, and related
equipment designed to provide water at specified pressuges@nd ingtalled exclusively for
fire fighting. There are four types of standpipe systems: S ry standpipes, Class
Il - wet standpipes, Class lll - combinations and co d.
Pre-1960

Prior to 1960 there was a height limit on buil@ings of 150’, or approximately 13 stories.
This height limit was mainly due to the 4great 8f earthquakes.

Fire fighting water systems in pre-1860 buildings consisted of dry standpipes (Class | -
#

dry standpipe system), interior wet§tandpipes (Class Il - wet standpipe system), and
sprinklered basements (see figgre
CLASS | (DRY) STAND MS

s&re #6und in older (pre-1960) high rise buildings four or more
ildings built from 1960 to 1974, four or more stories in height and
in buildings built after 1974, four or more stories in height and
They consist of vertical risers with appropriate inlet and outlet

stories in height
not exceedin

ipe Risers

pipe risers are, depending on building height, 4" to 6" diameter pipe and must
500 gpm per riser. They will have two to four 2 1/2" inlets at the fire department
corthection (FDC), depending on building height and if the standpipes are
interconnected.
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The total water supply for the dry standpipe system must be delivered by the fire
department pumps through the inlet connections. Pressure in the system is controlled
by the fire department pumping apparatus and is based on the friction loss in the
standpipe system and hose lines, back pressure (head) to the fire floor, and the required
nozzle pressures. Since dry standpipes are not equipped with pressure control devices,
it is important that the pressure delivered to these systems by fire department operators
be proper to provide safe, effective hose streams.

Dry Standpipe Outlets

When dry standpipes are installed, outlets are provided at every floor léyel an® roof
landing of required enclosed stairways, fire escapes and smoke towers, exc first
floor. Outlets are located based on the requirement that every point in the, structure
must be reachable by a 30’ stream of water from a nozzle attached gof hose.

" In buildings built prior to 1960, the outlets of the dry and the st e systems are
straightway gate valves or globe valves. \

r more stories in height (four or
3 Water supply and equipped with
ie building occupants. Depending on
d to the wet standpipe system from

CLASS |l (WET) STANDPIPE SYSTEMS

Wet standpipe systems are required in buildings
more stories after 1983), and are directly conné
1 1/2" outlets, with hose and nozzle, for us

the age and height of the building, wateg is s

one of the following sources.
1. Domestic water syster

2. Gravity feed ¢ rized tanks and domestic water system

Wet Standpipe Risers

In building con d Wffor to 1960, wet standpipe risers are 1 1/2" or 2 1/2"
depending ongth of the building and year of construction. There are no inlets
for the fire to pump into these systems These risers are supplied off the city
mains.

The flowgequirements for wet standpipes at the roof outlets are:

Priér to 1948

8 psi flowing 20 gpm

48 to 1959 12 psi flowing 35 gpm
1960 to 1970 15 psi flowing 35 gpm
1970 on - 30 psi flowing 35 gpm

8/95 2



1960 to 1974

In 1960 height restrictions were removed from buildings constructed in the city of Los
Angeles and at the present time, there is no maximum height. Changes in these water
systems were necessary due to height, center core construction, and sealed buildings.
After 1960 standpipes were required in the stairshafts. If the height of the building
exceeded 150 feet, standpipes were charged with water and fire pumps were requi

in the building to provide pressure at the outlets.

The Code changes in 1960 were broken down into the requirements for RQuildin t
did not exceed 150’ in height, and those buildings that exceeded 150’ in MgightJ(high

rise). The building that did not exceed 150’ in height, and built after 1 , had same
requirements as those built prior to 1960. The exception was that ndpipes
were required to be in the stairshafts rather than on the exteriorqof thefpuitding.
Buildings built after 1960 that exceeded 150’ in height (highf rise) @re required to have
combination standpipe systems (see Figure #2). \

CLASS lll (COMBINATION) STANDPIPE SYSTEM

Combination standpipe systems are directly cg
with both 1 1/2" outlets, with hose and @o2g€ attached, for use by the building
occupants; and 2 1/2" outlets for use by theSiregdepartment. The 2 1/2" system may
have 100’ of single-jacketed, unlined 2 TI&" hosg with a 1" tip attached to 2 1/2" outlets

on each floor at the 5th floor and aﬁ)
Two separate sources of water suppl equired. The primary water supply is through

connections to the city wate 1s. This supply is most often connected directly to the
building fire pump or, i of some larger buildings, to internal tanks which
supply the fire pump rtment inlet connections to combination standpipe
systems are required, arg considered a secondary source of water.

e a water supply and equipped

As the water i ieg from the domestic system (street mains), two back flow
(clapper) va equired to keep the fire fighting water from flowing back into and
contamin thendomestic water system. Outside stem and yoke (OS & Y) valves will
be fou ch side of the back flow valves so that maintenance work can be done

evel of a building. OS & Y valves will also be found on the bottom level of a

, ding. OS & Y valves will also be found on each side of the fire pumps for
“maintenance purposes. To keep the water from flowing back down the standpipe when
the fire pump is shut off, a check valve is placed in the piping on the pressure side of
the fire pump, just ahead of the OS&Y valve.
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Jockey pumps are normally installed to make up minor leakage rates in system
pressure. They prevent the fire pump from continually starting and stopping due to
minor fluctuations in the system pressure.

Combination Standpipe Risers

Combination standpipe risers are 6" and must flow 1000 gpm per riser. They will h
four inlets at the FDC (250 gpm per inlet) of if three or more standpipe risers, l
have six inlets. A flow of 300 gpm is required at each 2 1/2" outlet.

After the water leaves the fire pump, the piping will split to supply the standPipe infeach
stairshaft. The standpipes located in each stairshaft will have an OS &Y at thé™ase of
the riser. If one riser were to break, the OS & Y valve can be shut Wiser and
water will still be available from the riser in the other stairshaft. Igsom ings risers
may also be cross-connected at the top. These will have OS es gt the top of the
riser as well as at the base of the riser to allow the entire risegfto be ghtit off and isolated.

o the building standpipe

liSruptions to the fire pump. Fire
ofdef ent connections or FDC’s) are
provided which allow the fire department to pu [ e system on the discharge side

A means must be provided for the fire department
system in case of fire pump failure, or water supp

flowing back out of the fire department | re is a check valve between the inlets

and the riser.
Test valves are required to provide f testing the fire pump(s). Test valve piping

test valves will not flo
during tests of the fir
water supply, if
flowing large q
water.

OS & Y valve, which is normally closed, is opened
. ol Ne test valve piping may be piped back into the on-site
igStead of going to test valves on the exterior. This eliminates
water into the street and saves the cost and waster of the

The sa

@pipes are utilized for supplying the 1 1/2 " wet standpipe system.

installed in buildings exceeding 150’ in height and built between 1960 and

requirements as those that do not exceed 150’ built prior to 1960, i.e., dry standpipes
(except they are in the stairshafts), wet standpipes off the domestic system and
sprinklered basements.
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Combination Standpipe Outlets

The standpipe outlets in buildings built between 1960 and 1974, that do not exceed 150’
(dry standpipe system), are gate or globe valves. On buildings exceeding 150’
(combination standpipe systems) the 2 1/2" and 1 1/2" outlets have glove valves with
orifice plates (see Figure #3). The 2 1/2" outlets must flow a minimum of 300 gpm.
Because building fire pumps must produce pressures that are sufficient to su
required flows to the top floors, provisions must be made to reduce outlet pres S
lower floors. As an example, the riser pressure at the second floor of a 62 sto

is 445 psi. If the residual pressure at the 2 1/2" outlet exceeds 135 psi, an a d
device must be provided to reduce the nozzle pressure to 45 psi. The sySem ulilized
in these buildings is orifice plates on the outlets. Orifice plates are a vy gal metal
washer-like device which restricts the flow by restricting the size of tf%g oPgnip8, thereby
reducing the pressure when flowing. They are calibrated to supply 2 m at 45 psi
through 100’ of 2 1/2" hose with a 1" tip. When not flowing cali gpin, the pressure
increases equal to the riser pressure, i.e., 455 psi.

Orifice plates are required to be securely installed inga, fi ition. They are most
often soldered to the outlet barrel or held in place '.@ adapter fitting. In some older
buildings, however, the orifice plates are inserted bety€en e outlet valve barrel or drip
fitting and the attached hose coupling of the gingle jaBket hose.

The obvious disadvantage of the orifice plate fgetfigd of regulating outlet pressure is that
it has no effect on static pressure. If th&flow @f water is shut off at the nozzle, the full
static pressure of the standpipe will e , possibly rupturing the hose, especially
if it is kinked.

At the 5th floor level and a
unlined, linen hose and
cabinet had to be loc

some 2 1/2" outlets were equipped with 100’ of 2 1/2"
t stream tip, hung in an approved hose cabinet. The
e a glass panel and marked "Fire Department Use

Only". There are no prgui or testing this hose and therefore it is not reliable for fire

tandpipe systems, if the static pressure on the 1 1/2" outlets exceeds 70 psi, an
apgproved device must be installed to reduce the nozzle pressure to 50 psi. To produce
50 psi nozzle pressure, through 100’ of 1 1/2" hose flowing 52 gpm, requires 68.5 psi
at the outlet.
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1974 to Present

In 1974 there was a major change in the requirements for fire fighting water systems in
high rise buildings. The 150’ requirement for high rise buildings was reduced to
buildings over 75’ in height, measured to the floor of the top floor level designed for
occupant use, from the lowest level of fire department access. (see Figure #4 and #5)

COMBINED SPRINKLER-STANDPIPE SYSTEMS

Buildings built after 1974, exceeding 150’ in height, will have a combined spginker
standpipe system which is directly connected to a water supply and is equifgped Wwith 2
1/2" outlets for use by the fire department. 1 1/2" outlets are not requirgd in a ined
system. The standpipe also supplies water to the sprinkler syste wi’ have fire
department inlet connections, an on-site water supply, and a firg pumBywHich supplies
water and pressure to the standpipes. The on-site water su the fire pump are
usually located at the bottom level of the building.

In 1974, the major change in the building code requij
sprinklered. The supply for the sprinklers is the ris
requires buildings exceeding 150’ in height to ha
those that do not exceed 150’ are only requir
stairshafts). Adding the requirement to fullg s uildings over 75’ in height onto
these two requirements, results in three differ@gt @gnfigurations (depending on building
height) of water systems in buildings buil afte§1974.

i s over 75’ to be fully
thestairshafts. The Code still
ion standpipe systems and
dry standpipe systems (in the

ha

Combined Sprinkler Standpipes

Since 1974, buildings that
standpipes to supply the
to flow 1000 gpm per @
risers, six inlets are r

150’ are fully sprinklered and use combination (wet)
5. Combined sprinkler standpipe risers are required
ave four inlets (250 gpm per inlet), or if three or more

Standpipe riser s will be found in required stairshafts at each floor level, and
occasionally found in other portions of the building as well. Combined
sprinkler- dpi stems are engineered to deliver specific amounts of water to the
sprinklegrS inthe building. For economic reasons (to use smaller piping), the water

fopeach¥loor may come from a looped system (except 1983 to 1988), that is, the
r shut-off valve at each riser will have to be closed in order to isolate and
me sprinkler on a particular floor. Signs at each riser should indicate which
additional valves need to be closed and the location of the drain valve.

The exception to the "Looping" of the sprinkler systems between 1983 and 1988 was due
to the city adopting the Uniform Building Code in 1983. It did not require two separate
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points of connection for sprinklers. The city and the fire department prefer two points
of connection (looped) because it makes the system more reliable and less susceptible
to failure or isolation. The Code was changed in 1988 to require two points of
connection. You will find buildings built between 1983 and 1988 that are not looped,
and the sprinklers are supplied by only one riser.

Combined Standoipe,OutIets

Another requirement resulted from the fire department’s dissatisfaction

performance of the orifice plates and the unlined 2 1/2" hose in the hose cabme y
did not perform effectively in fire situations. The solution was pressure re Ives
on the 2 1/2" outlets. The trade off was not requiring the installatian of 2 ose
attached to the standpipe outlets. OV

In buildings built after 1974 exceeding 75’, a pressure reduci ve (FRV) system is
utilized to reduce standpipe pressure to working pressure. ete V is a general

term used when referring to the complete system, i.e.,
valves. The purpose of the system is to maintain a sa
landlines and sprinklers. The term PRD, press
restricting device should be used when referrin
pressure.

sy§tem adf pressure reducing
essure to firefighting
device or pressure
hanism that reduces the

Pressure requlating devices are required to
static pressure exceeds 150 psi. With p
mechanism is built into the supply si

lating devices, the pressure control
e and is preset according to the static

). The upper floors with pressures
below 150 psi at the outlet may useNgrificg’ plates to restrict the flow.

and flow, the designe C
building fire pump(s),€r i#ftheytail, by fire department engines pumping the system
pressure into the s iggfTighting personnel cannot change the setting of pressure
regulating devic

Pre-set pre & ressure regulating devices are required to provide 80 to 125 psi
flowmg By policy, fire department inspectors are having the pressure
deviBg set at 100 psi at 300 gpm. Tests have shown pressure will vary only
ether using one or two lines off of the outlet. The pressure _regulating device
ure automatically, providing a constant nozzle pressure and providing a
re on wyed lines not found with the orifice plate system.

portant to note that for pressure _regulating devices to operate properly and to
provide rated flow, the valve must be fully opened.
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Wet Standpipe Systems

In building that are sprinklered (over 75’ in height), the wet standpipe system outlets,
with hose, are not required, provided that there are 2 1/2" to 1 1/2" reducers with cap
and chain on the 2 1/2" outlets.

Buildings 75’ to 150’, 1974 to Present

Buildings over 75’ that do not exceed 150’ in height are fully sprinklered and wili
dry standpipe systems to supply the sprinklers.

requirements for the fire pump and the on-site water supply ar u for the
sprinkler demand but MAY NOT provide an effective hose stream for t /2" outlets.
Where more than one standpipe is provided, the standpipes e int@rconnected at

the bottom.
i \ to regulate flow and.

In buildings with a constant water supply in the dry standpipes supplyiﬁ sprinkiers, the

2 1/2" outlets may have orifice plats of pressure restri
pressure. (see Figure #7)

Pressure restricting devices are found when s resSyires are between 135 and 150
psi. Pressure restricting devices work by rgs e flow, hence reducing the psi.
The pressure restricting device is mechani d limits how far the valve can be

opened, thereby reducing the flow and psi.

During fire fighting operations thesefyalvesimay be adjusted by removing the restricting
mechanism. After you have remove estricting mechanism, it will be necessary to

leave a member by the va manually regulate flow and pressure. In order to
effectively adjust these valyé emergencies, members must familiarize themselves
with the different bran f va

On-Site Water Su

Beginning in w high rise buildings in Los Angeles were required to have on on-
site water ply (%@nK) to supplement the main water supply system. This on-site water
supply acCts a safety valve for a building in the event of an earthquake or other
disas ere the water supply to the building is interrupted.

red buildings, over 75’ but not exceeding 150’ in height, the on-site water
ust supply the calculated sprinkler fire flow requirements of the most
anding rectangular area of the building for 30 minutes, plus an additional 100 gpm
“for the total standpipe.

An example of this is the new California Medical Center, a 10-story hospital which has
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an on-site water supply of 4,500 gallons.

For buildrings exceeding 150’ but not over 275’, the hydraulic calculations for on-site
water supplies are calculated on the standpipe demand and the sprinkler demand is
ignored. The standpipe requirements are 500 gpm for the first riser plus 250 gpm for
each additional riser, for 30 minutes.

For buildings exceeding 275’, the minimum amount of water in the on-site wate k
45,000 gallons. This increases as the area and or hazards of the building inc
can be up to a maximum of 105,000 gallons in a larger high rise. The gn-sit

supplies for high rise buildings will almost always be found at the bottom of i

The code requires these on-site water supplies to be maintaine Waﬂy and
requires two methods to fill the tank. One is a minimum 2" diameter pipe‘adequate to

fill the tank in not more than 12 hours from the main water su tem, or after 1983
a 6" pipe to fill it in 8 hours. The other method is unspecifiefl. No y there is a pipe
that comes off the piping between the fire department iYmd e standpipe. This
a
an

allows water pumped into the inlets to be used to fill the ept there is a valve in
this pipe between the fire department inlets and thg it is normally closed.

Buildings Less Than 75’, 1974 to Present

Buildings that do not exceed 75’, built after 1 , have the same requirements as those
not exceeding 150’ built from 1960 to 19¥4, i.€) dry standpipes in the stairshafts, wet
standpipes off the domestic syste d speimklered basements.

These are the descriptions of the typ stems, by age groups, and/or by height, that
normally will be found in th f Los Angeles.

FDC Signs

FDC'’s are requir h sign DRY STANDPIPE, COMBINATION STANDPIPE, OR
AUTO-SPRINKL ANDPIPE, and if interconnected the word ALL.

Buildings d&n truction

thg construction of a building and until the permanent fire extinguishment system
ingtalled and is in service, fire protection shall be provided as follows. Every
X or more stories in height shall be provided with not less than one standpipe

uring construction. Such standpipes shall be installed when the progress of
cOnstruction is not more than 50’ in height above grade. Such standpipes shall be
provided with a 2 1/2" outlet on each floor adjacent to usable stairs. Such standpipe
systems shall be extended as construction progresses to within one floor of the highest
point of construction having secure decking or flooring.
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Where construction height requires installation of a combination standpipe (exceeds 150’
in height), fire pumps and water main connections shall be provided to serve the
standpipe. This includes temporary inlets, normally 2 - 2 1/2". Up to 150’ in height this
system will be a dry standpipe. Once the standpipe exceeds 150’, a temporary manually
started fire pump shall be installed. There are no pressure control devices required on
the outlets. This condition will exist until the building is completed and the permanent
fire pump(s) and the pressure reducing valves (PRV’s) are installed on each outlet.

Fire Pumps

Fire pumps are required in buildings that have combination or combine@stanfipipe

systems. They provide a constant supply of water at the properqpress o the
standpipes. V

The primary water supply is from the city water mains, which f ectlyto the building

fire pump, or from internal tanks (on-site water supply), whiCh su s the fire pump.

Fire department connections (FDC's) to a combination orgofgbined sprinkler-standpipe
e

system are required, and may be considered a second .%$#fe FDC's are plumbed
into the discharge side of the fire pump. Shut-off vz t permitted between the
FDC'’s and their connections to the standpipe systé A"r€quired check valve in this
piping will prevent the fire pump pressure fr 0g the FDC’s. The FDC’s are
located at the base of the building and may with test outlet valves. In some
newer buildings the test valves are in a differ tion (sometimes in the pump room).
The purpose of the test valves is to per perigdic test of the building fire pump which

is required to pump 150% of its rate a he test valves can be identified by their
male threads. FDC’s will always have ferflale threads. |

Types of Fire Pumps

1. Horizontal Pum
postion.

ugal pump with the shaft normally in a horizontal

e Pump - A centrifugal pump with one or more impellers
to one or more bowls with a vertical eductor or column pipe used

owls to the discharge head. They are particularly suitable for fire
p$ervice when the water source is located below ground and where it would
to install any other type of pump below the minimum water level.

2. Vertical
dischar@i
to

¢

essure Maintenance Pumps (Jockey or Make-Up Pumps) - These types of
pumps are used to maintain a uniform, relatively high pressure on the fire
protection system. A jockey pump should be sized to make up the allowable
hourly leakage rate within 10 minutes, or 1 gpm, whichever is larger. A
centrifugal-type pressure maintenance pump is preferable. A check valve should
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be installed in the discharge pipe. The jockey pump should be set to operate at
a pressure of 5 to 10 psi higher than the main pumps starting pressure; which
means that the fire pumps starting pressure should be at least 5 psi less than the
jockey pumps starting pressure. The fire pump should not be used as a pressure
maintenance pump.

Fire Pumps - Required Fittings

Automatic Air Release Valve - To automatically release air from the pu

Circulation Relief Valve - Located between the pump and the pummydiscfiarge
check valve, to operate if the pressure exceeds the pressure for yhich t stem
components are rated. Water being discharged from the re Was to be
readily visible or easily detectable by the pump operator.

Pressure Gages - (1) A pressure gauge shall be conglecte the discharged
casting, and (2) a compound pressure and vacu augé shall be connected
to the suction pipe near the pump. (A compo & and vacuum gauge
is not required on a vertical shaft pump.)

Metering Device - A water measuring d haljbe provided to test the pump.
Fire pump installation must have th est the pump and the suction
supply at the maximum flow available e fire pump. It shall be capable of
water flow of not less than 150% &f rated pump capacity.

Types of Driving Motors ‘ ,

Fire pumps can be either p
1974, generally there was @

by an electric motor or by a diesel engine. Prior to
ire pump and it was electrical. Since 1974, buildings

over 275’ are required 46 hav@thsee fire pumps, one electrical and two diesel.

Electric Motor

Power shall upRlied to the electric motor by one or more of the following sources:
1. ity Service
2. glgrPower Station

ergency Generator

It should be noted that emergency power was not required in buildings built between
1960 and 1974. Some have voluntarily installed emergency power so that if power is
lost to the building, the fire protection systems, including the fire pumps, will still be
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operational.

Diesel Engine Drive

1.

3.

Instrumentation and controls

Governors
Diesel engines must be provided with a governor capable of regulai e

engine speed within a range of 10% between the shutoff affg m um
load condition of the pump.

Overspeed Shutdown Device _ V

Engines shall be provided with an overspee td device. It shall
shut down the engine at a speed approximatealy 20%) above rated engine

speed and must be manually reset.

- Tachometer

Oil Pressure Gage

Temperature Gage

engine at a suitable point.

All the above instrumentati@b placed on a panel and secured to the

Batteries

Each engine shéll provided with two storage battery units. Each battery unit
shall have cafacitf to maintain a cranking speed throughout a six-minute

cycle.

Exa l& conds of cranking and 15 seconds rest in 12 consecutive cycles.
el S

ly U.B.C Sec. 1807 I-1

must be a separate fuel line and a separate fuel supply tank (day tank) for
engine. There shall be a minimum 8-hour (new high rise) and 4-hour

(existing high rise) supply of fuel.

Engine Drive Controllers
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The basic function of a fire pump controller is to start the engine automatically upon a
drop in pressure in the riser, or allow manual startina in case of a problem with the
automatic system. , ~ The
controller provides automatic cycled cranking and alarm protection for various engine
failures when running. All controllers shall be marked "FIRE PUMP CONTROLLER".
Where multiple pumps are provided, serving different areas of portions of the building,
an appropriate sign shall be conspicuously attached to each controller indicating
area, zone, and portion of the system served by the pump or pump controll T
controller should be located as close as practical to the engine it controls a
within sight of the engine. A complete set of instructions covering the operati
controller shall be provided and conspicuously mounted on the controller

The controller will start the engine when there is a drop in the water 'Wre. This
is done by a mercoid pressure switch, which is independently adjuste@jto®’high (stop)
and low (start) setting. By policy in Los Angeles, the STOP pr is gkt 10 psi below
system pressure and the START pressure is set 50 psi belof the pressure. As
water is flowed from a hose line or a sprinkler(s) operatigg, ¥he prBssure in the system
will drop until it gets down to the START setting. Once K this setting, the fire
pump will automatically start, bringing the pressure ® theysystem pressure. As the
pressure increases and goes by the STOP sett 2 roller will shut off the fire
pump, except there is a run-out timer to kee a0 from constantly starting and
stopping. The run-out timer is normally se ten minutes for electric driven
fire pumps and 30 minutes for diesel drive s. These run-out timers can be set
manually.

1. Four-Position Selectofl Swit

The four posiij selector switch is labelled "TEST, AUTO, OFF, &
MANUAL".

are ready for operation.

2 - Manual

All automatic functions of the controller are bypassed when the
engine is started with the manual push buttons. There are two

@ Puts the controller in the standby mode. All the automatic functions
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manual start push buttons for manually cranking the engine from
either set of batteries. In the event of low battery condition, both
switches may be depressed simultaneously, increasing the battery
potential to the starter. All engine alarms are operative in the
manual mode.

- Off

Turns the controller off. In this position the fire pumps will@o

Wr switch
at caused

re switch, and

Manual Stop Push Button

Mounted on the outside of the controller. It bypasses
allowing the manual shutdown of the engine. Ift
the engine to start has returned to normal (mercgi

not, the englne will start up again. The w t this is to turn the

four-position selector switch to the "OFF" e pushing the manual
stop button.

Failure Alarm on the Controller

There are circuits to provide lo ts and alarm on the controller for the

following:
- Overcrank LarrO
If the e 1 fails to start at the end of the six crank attempts (six

k periods separated by five 15-second rest periods)
amp will be lit and the audible alarm will sound.

- il#ressure
his is an alarm only.
High Water Temperature
This is an alarm only.
Overspeed

This is an alarm and will also shut down the engine. Overspeed is
the only problem that will automatically shut down the engine.



- Loss of Battery Charger Output

The loss of 115 volts results in the loss of charger output.
4, Status Lights

There are three green lights on the controller that indicate battery power
is available from battery one and battery two.

The third lamp indicates that the control is in "AUTO" position.

5. Sequential Starting

The controller for each multiple pump unit shall mcor quential ‘
timing device to prevent any combination of starting
simultaneously. If water requirements call for m pumping unit
to operate, the units shall start at intervals of e to econds If the
pressure in the system stays at the START re sétting of the mercoid
pressure switch for four to six seconds ump will start, if the
pressure stays there for six to elght e third pump will start.
Failure of a leading engine to start nt the subsequent engine

from starting.

Electric Motor Fire Pump Controllers

An electric fire pump controller will include a single handle for
operating both the isolating switch nd cifcuit breaker in the proper sequence. It will
also include a starting contactor, a bull§zingdressure switch for automatic starting, manual
start and stop push buttons, ; 3 power available pilot light to indicate that primary and
control power are availablée ergency start lever will close the starting contactor
ol circuits.

This switch for the operation of electric fire pump motors from an alternate
source of the normal source fails. The switch is interlocked electrically and

i
mechani prevent both services from feeding the load at the same time. The
[ capable of manual operation. When the voltage of any phase falls
ppeset level, the transfer switch will automatically transfer to the alternate

s a visual indication of switch position. A test switch is also provided which
lates loss of normal power so that the transfer switch operation can be checked
without interrupting normal service to the fire pump controller.

Remote Alarm Panel
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The National Fire Protection Association requires that when the pump room is not
constantly attended, an audible or visual alarm, powered by a reliable source, be
provided at a point of constant attendance

Acceptance Test

Fire pump controllers shall perform not less than 10 automatic and 10 manual operati
during the acceptance test and shall be operated for a period of at least five mi S
full speed during each of the tests. The automatic operation sequence of the

shall start the pump from all provided starting features.

Annual Fire Pump Test y
An annual test of the fire pump assembly (pump, driver, and corgoltér) shall be

performed to determine its ability to continue to attain satisfa rfogmance at peak
loads. Fire pumps are required to pump 150% of rated cafacity at a pressure of
not less than 65% of its rated pressure for a minimum o\

Vane Type Water Flow Switch

In high rise structures they will be found in t Sfiafs where the sprinkler pipe comes
off the standpipe. The minimum flow rate arm is 4 to 10 gpm (equal to one

Flow adjustment is controlled by th@ smallficoil springs that hold the vane in the normal
position against the direction of t er flow. These uhits have an adjustable
pneumatic retard to preven 3 alarms due to water surge. The retard is adjustable
from O to approximately 9@
or closed circuit. It hasgwo
proprietary, or remotéigtatton transmitter, while the other contact is used to operate a

so cause the switch to operate.

tamper switches are wired electrically to the alarm panel and will transmit a trouble
signal when activated. The signal may also be transmitted to an alarm company.

You will also find tamper switches that utilize a cable looped through the valve handle
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and the ends of the cable inserted into an alarm box. If the valve is closed the cable is
pulled out of the alarm box, activating a trouble signal.

Retrofit Program

The Commercial High Rise Sprinkler Retrofit Program was created in 1988 to amend the
Los Angeles building code (Amending Ordinance #163836). Its purpose is direc
toward the upgrading of fire and life safety systems in "existing" NON RESIDENTIAL hi
rise buildings. The term "existing" high rise refers to structures over 75’ 4
constructed prior to July 1974. These occupancies are office, industrial, or co

type buildings.
Wbe fully
. Water to this

system MAY be provided directly from the city mains, or fro n-sife water supply
augmented by the city main. Also, the building must haye an ic fire pump to
maintain adequate pressure within the sprinkler system Y event that a sprinkler is

e

The ammending ordinance requires upgrades such as buildi
sprinklered and have a fire fighting water system to at least one gtai

activated.

ust be looped together
re MUMps are required to maintain
Filmstill be able to maintain correct

NOTE: The sprinkler and fire fighting water
making it a "COMBINED" type system. Also, 4
adequate pressures in the sprinkler syste
pressure once a fire fighting line is opened.
for hooking up to FDC’s to supplement
No. 64 of the manual of operation,

There are 356 buildings in the Ci s Angeles that were affected by this 1988
ordinance. Approximately e 356 building owners were granted a variance from
this ordinance due to vario conditions that existed in their respective buildings.
An example of a buildi ight be granted a variance is a building already
sprinklered at the timef§
standpipe system [

pbe looped together.

Selected buil hich are to remain vacant above the first floor may be exempt from
ordinance gomp and could be given extensions of up to 11 years from the date
of citatiorf'togomply.

With f these existing high rise buildings spread thoughout the city, there is a great
j at department members will encounter an emergency in one of these
For obvious reasons, it is important to know what type of water system
ighters will be dealing with throughout the entire process fo the buildings’ retrofit
program.

The types of buildings that firefighters will find can be placed into two categories:
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1. Buildings that have completed their retrofit program.

2. Buildings in the process of completing their retrofit program.
In completely retrofitted high rise buildings, as in new high rise buildings (built after July
1974), you will encounter different types of pressure reducing valves (PRV’s). There are
two types of PRV’s that firefighters will commonly come in contact with:

1. Pressure Regulating Devices

2. Pressure Restricting Devices

NOTE: Orifice plates may also be used. V

It is important to be able to identify each of the devices. Press ULATING devices

are mechanisms encased in LARGE cast metal housings (sg¢e Fig 6). Mechanical

pressure RESTRICTING devices will be smaller the -~ the p!&e REGULATING devices.
calipor

Mechanical pressure RESTRICTING devices will g mechanism as an
internal part of the unit, or have one attached to it Orifice plates will be
found in normal gate valves (globe valves or an es) (see Figure #3).

Members encounting incidents of buildings i s of the retro-fit program will be
faced with greater challenges. Members may akeshift water systems, one or more
floors of a building completely taken out @fservi@e while the system is being worked on,
temporary connections, and other thj t than a normal fire protection system.

The High Rise Unit of the Fire Prevelij ureau has required contractors working on
systems to assist the fire de ent by complying with the following:

- Place sig ith building stating that the building is in the process of

being retig-fifted
i

ofgervice (between four to six hours) and require that O.C.D. and the

rs ttalion commander be notified of the temporary condition.

L
4
@? t signs at any connection that has been taken out of service, and the

ion of time a portion of a fire protection system can be taken

roper parts to fix the system must be on scene close enough to the
system to allow the system to be put back into service in a short amount
of time.

- Attach a temporary connection to enable the fire department to bypass the

portion of the system disabled and still pump to the other parts of the
system.
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At times, requirements are violated. The situation encountered will be much different.
Members must have knowledge of buildings in their district to compensate for
inadequate or unexpected application of these codes. Recently, in a building
undergoing retro-fit, firefighters encountered only one very well hidden sign describing
the process. Also, floors were out of service without temporary connections and
notifications were not made. Additionally, there was storage in the stairwell that would
have hindered fire fighting operations.

To ensure safe and effective fire fighting operations, it is paramount that firg.s

develop a pre-incident plan on them, and share this information with the ¢ s of
the first alarm assignment. Remember, due to the fact that most of th buil were
ewith these

granted up to 11 years to complete their retro-fit, firefighters will betgde
buildings for a long time to come.

8/95 19
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PROCEDURES FOR SUPPLEMENTING HIGH RISE FIRE PUMPS

The purpose of this training bulletin is to outline the Departments high-rise pumpi g
procedures and to identify buildings where the procedures would be applied.
addition, safety considerations and obstacles that could be encountered @
discussed.

The high-rise pumping procedures will be implemented on buildings with a ifg fire
pump supplying the standpipe systems. These buildings are existin -risg buildings
(built between 1960 and 1974) higher than 150 feet, existing high rise hwiliads between
75 and 150 feet that have been retrofitted to include a fire pump, new high-rise (built

after 1974) buildings.
The procedure are designed as a back up to a building®&{i ynp. In the event that

the building’s fire pump fails, Fire Department appar IINge required to assume the
building fire pump’s function of maintaining the sy re. The system pressure
equals head pressure plus friction loss in the st inlets plus pressure required at
the highest outlet.

There are a variety of ways to identify the s pressure. The quickest and most
reliable way is to locate the Fire D enty Connection (FDC) design, a plaque
mounted near the fire department cénnecjoff inlets. Minimally, the FDC sign provides
the system pressure and may als

the building’s fire pump
be practical during a
inspection. At an
estimate of the buj

em pressure can be calculated by multiplying the number

of floors by fi adding the constant of 150 psi. The sum will be the

approximat & ssure. This constant of 150 psi is a figure derived by adding the

average ure Fequired at the roof outlet (125 psi) and the friction loss in the
inl

standpj et$g5 psi).
E story high-rise:
: 20 (number of floors)
4 x5 (amount of head per floor)
100
+ 150 (constant)
250 psi

For a 20 story high-rise, the approximate system pressure would be 250 psi.



PROCEDURES

RESPONSIBILITY

The member responsible for supplying the water system will be the first arriving 200
series engineer, or in the event that the first two arriving companies on scene are single
engines, the second arriving engineer will supply the system. The engineer suppl

the water system will:

Ex

& INITIAL PRESSURE TO PUMP
amle: 420 story building -
Q~ System Pressure 250 psi

1. Lay hydrant to fire.

2. Spot the apparatus at the Fire Department Connectlens (FDC’s) with
the pump panel away from the building. Spot so as%a.l 2%2" lines
as free form kinks and sharp bends as possiple, cially at the
discharge gates and 22" FDC inlets.

3. Remove all plugs from the 242" FDC inlet vepit back pressure from
leaking past the clapper calves and e' ing' them on.

4. Connect two 2%2" lines form t ratus to the FDC's, utilizing the
discharge gates on the buildi oMthe apparatus. Each line shall
be a maximum of 100 fee mping over 300 psi, strap the lines
together using ladder straps ol edeh side of each coupling and midway
between each coupli adthe 2'%" lines before strapping.

5. If the high rise in o@tories or the system pressure at the FDC is
over 250 psi, anothe aratus shall spot to the hydrant/4-way and
pump half em pressure to the apparatus supplying the FDC'’s.

mp in to the system 100 PS| BELOW THE SYSTEM
shown on FDC sign or on the calculated estimate. This
ow the ON/OFF pressure settings of the building fire pump.
low the building fire pump to perform its designed function
plying the system.

Less = 100 psi
Pump = 150 psi

If you are not flowing water, monitor the pump temperature. Use the pavement cooler
to alleviate water in the pump heating up.



7. Once the Engineer is hooked up and pumping, determine if the water
is flowing or not and notify the Incident Commander to this fact. An
expedient way to determine if water is flowing is to feather the discharge
gate. If the gate resists closing and/or there is a drop on the discharge
gauge, water is flowing. If the water is static, the closing of the gate is
easily accomplished and the pressure trapped in the discharge line will
register on the discharge gauge. Monitor gauges to determine if
when you start flowing water, this will be indicated by a
discharge pressure and verified by feathering the gate. On
flowing, throttle up the system pressure and notify Jhe

Commander.
leing the
FDC with one apparatus, or two apparatus pu series, request

additional engines from the Incident Co r @hd have them
duplicate the operation into the other two ifilets of the FDC utilizing a

separate source of water, if possible, ply lines. This will
provide additional GPM and increasedgeliaBilit

SAFETY CONSIDERATIONS:

nt

8. If there is an actual fire, whether the Engineer(s) is

At the scene of a high rise fire, danger fro ing glass and debris is a genuine
concern. Due to the engineer’'s ex d p@sition and proximity to the building,
precautions shall be taken to guard ns azards of falling debris. The engineer

can protect himself by one or morelpf theffollowing:

1. Donning all clothing.

2. Havingd'tryc pany spot their aerial so as to cover both panel and
the FDQ¢f Onge spotted, lay salvage covers, folded to a quarter of their
Wij rungs from the pedestal to the top of the aerial.

ing a second apparatus next to your engine and using a pike pole
salvage cover, create a roof over the panel.

. Creating a lean-to over the panel out of pike poles, rubbish hooks and
salvage covers.

S. Draping rubbish carriers, salvage covers or other such suitable barriers
over the offside running board to the ground to protect the legs from the
horizontal spread of flying glass shards.

Protection for the 24" can be accomplished by using ladders, salvage covers, seat
cushions, compartment or hose bed liners (wood slats). The means of protection is
limited only by the operators ingenuity and the materials on hand



OCCUPANT LIFE SAFETY

INA

HIGH-RISE

LIFE LOSS POTENTIAL:

At any emergency incident that the Fire Department respon V& primary
consideration should always be to provide life safety protectiqn for @erSons who are

threatened or placed in danger by the events that may occ

is probably greater than in any other type of situati counter. This fact has

Under fire conditions in a high-rise building the potenti&fe I@ss and serious injury
i
been proven repeatedly in many of the high-rise fir, haVe occurred in recent years.

The occupant loads in high-rise buildings wj
structure and can also fluctuate greatly atga es during the day (office building
vs. apartment building). However, the tota ber of people that could be present
in a high-rise building is usually much @keatefthan most people think.

ourse, vary with the size and type of

For example, in an average size @ffice Building or large apartment building, it is not
unusual to find fifty (50) persons gr when the building is fully occupied. If the

presents 1,000 people in the structure. Or consider a
large fifty (50) story office with an occupant load of 100 per floor, that translates
into 5,000 people. ork high-rise buildings have occupancy loads over
10,000 people. Th

al of the responsibility for life safety in high-rise buildings should rest with the
ho design them, maintain them, and use them. Relieving these people of their
onsibility shifts the entire burden of life safety to the Fire Department which is wrong
- but;"more often than not, is the case.

DESIGN FEATURE:

When analyzing life safety in high-rise buildings, it is unfortunate that, generally



speaking, only those buildings built within the last few years have the life safety features
incorporated into them that the Fire Service has been demanding for the past twenty (20)
years.

While it is true that most current building codes now dictate a relatively high degree of
fire and life safety requirements for high-rise buildings, it took a series of fire tragedies
to provide the momentum to have these laws enacted.

Of particular concern from a life safety design standpoint are the older low-ris
(generally pre-1974) which as a rule are sadly lacking in the protectional,feat
required for newly constructed high-rise buildings. In some cases, legisla ha8 been
passed requiring that older buildings be retrofitted with many of thedjfe safe

e& /

found in the newer buildings. (On a positive note, the Marriott rgf voluntarily
retrofitting most of their buildings.)

MAINTENANCE OF LIFE SAFETY FEATURES:

Regardless of what type or how many life safety or N ve features a high-rise
building has, they are worthless unless they functi ay they are supposed to when

an emergency situation develops.

In a modern high-rise building there are n individual items that are related to life
safety and/or fire protection. Under emerge ditions, failure or improper operation
of these items can have tremendous negative Impact on life safety or fire control efforts

checked during the construction phase.

within the building. These systemgs:ou
Maintenance of life safety systems e protection equipment in a high-rise building

is the responsibility of the b g owner and manager. Enforcement of a program that
will ensure that safety apd tection equipment are properly maintained is a prime
responsibility of the Fj afent. Such a program should require periodic testing
ith test results certified in writing to the concerned fire
ent have a certification system? Every three to five years?

life Safety in high-rise buildings, Fire Departments must be prepared to deal
lem during fire situations. In many cases, this presents more of a challenge
ifiguishing the fire.

normal approach of ensuring life safety by Fire Department evacuations of all
“occupants from an involved building is not practical during a high-rise fire. The two
biggest restrictions are the time and manpower required to do it safely.



Uncontrolled evacuations of high-rise buildings during actual fires have resulted in
serious injuries to building occupants and caused delays in the efforts of fire personnel
to reach the fire floor.

A high-rise fire in Van Nuys, California 1984, Fickett Towers involved a twelve (12) story
senior citizen occupancy, with 300 occupants, average age 90. In this fire, uncontrglled
evacuation was in progress upon the arrival of the first fire companies. Fifty perce
total resources (32 companies) were committed to search-rescue and evacu

Drills that have been conducted in 25-30 story buildings under nonemergegncy ¢ ns
have required 30-40 minutes to completely evacuate the buildings using all ilable stair
shafts and all fire personnel that would respond on first and second V ments.

the answer.
ing Sccupants is the

Delaying firefighting efforts while totally evacuating a high-rise buildin
The best way to ensure the safety of the largest number ¢
following three-step approach.

1. Aggressively attack the fire. \

2. Control the building environment.

3. Limit the movement of buildi S.

An aggressive attack on the fire will limif fire $pread, smoke and heat production and

help to minimize the danger to b g pants. It can also ensure that heat and
smoke are prevented from entefing sf@ir shafts which may be needed for limited

movement of building occupants.

smoke and heat bei
Permitting elev >p
building occu i anger by allowing the elevators to stop at the fire floor or
becoming the hoistways.

UnresgiCte ovement by occupants throughout the building can create a panic
[ onpthat €an result in serious injuries and also impede access to the fire area by
igm personnel. Coordinated movements of those persons who are in immediate

" SAFE REFUGE AREAS:

Safe refuge areas within a high-rise building can be defined as locations within the



building that are protected from exposure to fire conditions or effects (fire, heat, smoke)
by distance and/or building construction features.

The primary purpose of using safe refuge areas is to move occupants who may be
exposed to fire danger to a safe refuge location while fire extinguishing operations are
in progress. Limited relocation of occupants in this manner minimizes the number of fire
personnel that would be required for total building evacuation and helps to enSWe
unrestricted firefighter access to the fire area by clearing stair shaft routes.

Movements of building occupants to safe refuge areas by either firefighters raiped
building personnel must be by protected routes of travel that are not expgsed #® heat

or smoke from the fire. One of the best methods of accomplishing this is gh the
building’s Communication System. It is also essential that once Wre placed
in a safe refuge area, fire conditions be closely monitored for gny cRgn that could
endanger them. For this reason, occupants should never be i d frgin further means
of egress and either firefighters or trained building persongel sh emain with them
in the safe refuge area to maintain order and initiate evxtion required.

OCCUPANT EDUCATION AND TRAINING:

A large part of the life safety problem in high-p
education and training.

uildlings can be solved by occupant

It is a well-known fact that in a fire situafign thejfime period prior to the arrival of the Fire
Department is critical because oc n avior is self-determined. Lacking some
type of knowledge of the proper pfoceduges to follow during a high-rise fire, the actions
of building occupants is often un icfable. The panic that is created during these
situations results in irration avior at best.

Most high-rise fire fatalj
They use the conve
waiting for elevatg agg not working, enter elevators that can take them to the fire
floor or try to @ irways that may be filled with smoke and which often do not
permit exit

when occupants are trying to get out of the building.
and out" approach and remain in smoke filled hallways

ediate floors.

This p is Ndbw being addressed by provisions that have been written into most
buildifig .and Sire codes, that require building management to develop emergency
pre fop individual buildings and provide training for all building occupants. Many

require that in addition to general occupant training, specific building
| be designated and trained as fire brigade members and floor wardens with
ecific responsibilities regarding limited evacuation of occupants during a fire
" entergency.

Itis important that building emergency preplans or training programs that are developed



for high-rise buildings are approved by the local fire jurisdiction and that provisions are
made for periodic formal training of all building occupants. Ensuring that a well-
designed emergency preplan is in place and that the actions of building occupants will
be controlled and monitored can lessen the life safety burden on the Fire Department
and allow maximum use of fire personnel in other critical activities.

SEARCH AND RESCUE OPERATIONS:

Even with a comprehensive Building Emergency 'Preplan in éfféct, the Fire t
cannot afford to totally ignore life safety considerations during a high-rise fir re
may be conditions present that have caused occupants to be trapped My areas from

which they are unable or unwilling to move. y
For this reason, at every high-rise fire prompt consideration mugt be @ive#'to the safety

of building occupants by fire personnel who first enter the by orghe fire area. If it
is positively determined that occupants throughout the building ot in danger or a
limited evacuation is being effectively handled by buildin%on l, the situation should
h
0

be monitored to be sure that it remains the same. e slightest doubt that
occupants are in danger or their movement is not nielled, a Rescue/Evacuation
Group should be implemented immediately.

Initially, the Rescue/Evacuation Group m rised of only one company and
supplemented later with additional compaRiesNf needed. It is critical that a specific
company or companies be assigned to@grformsearch and rescue activities as indicated
and that they be given specific i cti Don’t assume that this function will be
handled by companies that have bgen gi¥en other assignments in the fire area. This has
actually happened in several high- S.

The primary responsibility

@ Rescue/Evacuation Group during a search operation
Wctighs before they become fatalities. This may require

covering a large are e building depending on the size and severity of the fire and
extension of he beyond the fire floor. It is important that this operation be
well-coordinat prompt and thorough coverage of all affected areas and that
the Comm be kept informed of progress and conditions.

se . oA pAmary search is a fast initial search of the immediate area in which
occ tsgnay be trapped or exposed to the effects of the fire. A secondary search is

ailed search that extends to a wider area of the building and is conducted
primary search is completed. Both primary and secondary searches should
rt with the areas most affected and extend outward and usually upward. Reports
~should be relayed to the Command Post regarding completion of search activities on
each floor or area. An "all clear" message is very helpful to all.



If the occupants are encountered during a search operation in a location that is
considered to be a safe refuge area, they should be reassured and told to stay there.
This may require leaving fire personnel with them to maintain calm and prevent any
subsequent panic. To reduce the number of fire personnel needed for this activity,
occupants can be grouped together. If occupants are found in a location that is, or may
be exposed to fire, heat, or smoke, they should be moved to a safe refuge area., As
stated earlier, whenever occupants are placed in a safe refuge area, they should r
be isolated from further means of egress in the event that conditions change

The worst situation that can be encountered during a search operatign is a

number of occupants who have been overcome by smoke. In most cases¥he tifie and

personnel required to move a large number of people in this conditiqn seve oors to
t&?

a safe refuge area is not available. This is especially true if availabl are being
used for suppression activities. Trying to move building occugants,ariicularly those
that are not fully ambulatory in stairways that are filled with fir s agd hose is almost

impossible.
& , and in March, 1984,
o illtstrate a search and rescue

equired to accomplish search

Research was completed in February, 1984, in Los
at Oklahoma State University, and a model develgge
problem and the resultant guidelines for determining@
and rescue.

A three story apartment building measuri 0 ft. x 40 ft. with a center hall, was
selected for the Los Angeles test. Encl@ged stairs were located at each end. The room
size was 20 ft. x 20 ft.

A search of this structure (one floo conducted by two crews of two firefighters in
full turnout gear including . Time required 5.5 minutes.

By covering the lens A, smoke was simulated and a second search was

conducted. The ti ired tripled to 16.5 minutes.
It is estimated @ IDle entry is required, the time to search the same floor would
double agaif 4e required 33 minutes.

s inCluding finding victims (the reason we went there) will increase the time

ch described above allows us to see the search and rescue problem on more
terms. Example: If the Incident Commander desires that the search described
ove be conducted in 16.5 minutes, he will have to provide two more search and
- rescue teams of two each.

What efforts have been made in your community to provide the Commanding Officer



with the data required to determine times and resources (staffing) to accomplish effective
search and rescue?

Consider doing your own research into this area.

Methods of marking room/open areas should be common and understood by all
involved. Some methods are:

Marking on door.

Tags on door indicating primary/secondary search completion
Chair in doorway with legs toward the door.

Tubes for locks, knobs.

Magnetic lock barriers. V

Other (use your imagination).

The next time you are assigned search and rescue, consi@ d resources.

In the aforementioned described situation, unless thegarea smoky to work in, help
should be brought to the victims. It may be possj @ moWe them to another location

on the same floor into a clear area to start worki
e victims or possible victims from

st have been physically checked and

o0k wND =

Under certain conditions, elevators can be us
danger areas within the building. The eleva
a determination made that they are sa The availability of a split-bank elevator
that does not serve the fire floor a notige® common shaft with those that do is ideal
for moving victims to the ground {evel di roof top for treatment and/or evacuation. If
there is any doubt about the safet elevators, don’t use them!

When necessary, helico @ be used to remove occupants and victims from roof-
top areas providing gbnditl@pgfare favorable. Getting them to the roof is the first
problem, especially e nonambulatory and on floors well below the roof level.
In this case, the @

be safely useds

moving them can be quite restrictive unless elevators can

Physical #Onditl@gs) such as lack of space or obstructions, can impede or seriously
restrict, Relicgpter landings on many roofs, or, as has happened on some occasions,
sm win@ conditions at the roof level prohibit the helicopter from making a safe
lan :

helicopters for rescue/evacuation functions at a high-rise fire usually requires a
siderable amount of lead time to get the helicopter on scene and a great deal of
- coordination once it is there. Formation of a Roof Group should be considered. Don't
wait until the need arises to find out that a helicopter is not available or cannot land on
the roof of the high-rise building that is on fire. These problems should be addressed



beforehand through effective prefire planning.
SUMMARY:

The best way to maximize the life safety of occupants in a high-rise building is to ensure
that the building is equipped with the required protectional features, and that the features
are maintained in proper working order.

Occupants of high-rise buildings must be educated and trained so that t
under emergency conditions do not complicate an already complex demand as
been placed on the Fire Department.

High-rise Rescue/Evacuation Procedures must be preplanned by Wﬁents and
initiated early.

Failure to place proper emphasis on any of the items mefition ove can result in
needless injuries or deaths in high-rise buildings that OW\av been prevented.



MAJOR STRUCTURE FIRE
MARCH 31, 1987
1280 VETERAN - REDWOOD CITY
LOW-RISE STRUCTURE
SENIOR CITIZEN HOUSING

This report is written for the purpose of examining the tactics and strategysed W this

incident.
Action Taken: Arrived on scene at 0420 hours. Repy Incident
Commander. Assigned ventilation eralions.

chetked each floor for
oors, smoke became
o firefighters performing
y back to Command Post
ixth floor.

Proceeded to south stairway_ a
smoke. Upon arrival at 4th, 5
worse. Discovered on si
CPR on acitizen. Went i
to report need for

Returned to south'S§aiMgay and checked ventilation tactics on
each floor. F@und elgctric blowers on 3rd, 4th, 5th, and 6th
floors, bl . These blowers were not producing

enough GFM t@ effectively evacuate the smoke.

evel blowing air into stairshaft. Atupper levels, found

Prg€®eded to north stairway and discovered larger blower at
"ﬁl ctric blowers blowing to the south.

E: Onthe third floor, was one gas powered blower doing
good job.

\ We moved blowers from lower floors (that were clear) and
double the CFM on upper floors. Also moved the larger
blower from ground level to sixth floor.

At the penthouse, one electric blower was used to evacuate

the smoke. There were no occupants at this level.

At approximately 0600 hours, all floors were clear of smoke.
Observations: The fire scene was well-organized. Each floor had a Division

Commander. These officers were found in the stairshafts at

either end. They seemed to have a good grasp of their area
of operation.




The Command Post was well organized, with Chief O'Brien
at a separate car away from the command car where sit-stat
and re-stat was located.

There was no "Ventilation" group established or "Ventilation
Chief" until | arrived on the scene.

The Base location was well-organized. The Lobby wag we
organized.

| did not observe any Logistics Chief assigned.

The coordination between County Wd Fire
Department seemed under control {persdgaly by Chief
O’Brien).

There were no "stingers" used@n%he dify standpipes in the

stairshafts (short2 1/2 by-pa I wye laying on floor.)
There was a wet standpj ed sixth floor to elevator
area.

] ws of two floors at end of north
f air.)

Screens were still i
hallway. (Restricts

Opposing @lower re creating a problem on upper floors.
Blowers wgre ndt producing adequate CFM for this size of

occupancy. large gas blower and the standard gas

aptains from all agencies were keeping their members
together and properly supervising the operations.

a Sgmay@hief Officers were not wearing SCBA in the building
ncleding myself).

1. Assign Chief Officers to key positions.
Ventilation Group
Search-Rescue-Evacuation-Group
Logistics

This would be done ASAP in a high or low-rise fire.

2. Budget for larger blowers. Gas powered. Produce more
CFM.



3. Consider use of "stingers" with hose packs for standpipe
operations.

4. Conduct additional training on ventilation in high and low-
rise buildings.

Consider - a. Cross ventilation
b. Positive pressure :
c. Stairway pressurization and veni®g Shec
for each floor

5. Operations Chief should operate in stairways, alking
directly to groups. (Relieve air traffic).

Periodic face-to-face with Incide at Command
Post.

6. Preplan photo video \atlon. Use in post fire
analysis.

Overall Conclusions:

| have seen several high and low-rise stryctureYire®in my career and this fire was very
typical. | anticipated the heat and sm avibr. Ventilation of the upper floors first
is a key factor and a priority tactic, doordigat®d with the evacuation and treatment of
occupants.

In my opinion, Chief O'Brien g6
various departments, and

hief Officers, Captains and all Firefighters from the
dicafpersonnel performed in an outstanding manner and
OWY occurring.

e commended for their calm actions and assistance. All
, Peninsula Buffs and law enforcement) contributed one
uccess of the suppression and emergency medical aspects of

other agencies
hundred percght
the incide

&

the



HIGH-RISE FIRE AT 1155 VETERAN BOULEVARD
0330 HOURS, MARCH 31, 1987

RESOURCES:
Engines to fire 13
Trucks - 4

MOVE-UPS TO R/C

Engines 2

Trucks ,

CHIEF OFFICERS Q 8
Nz

NOTE: See San Mateo High-Rise Plan od City

INJURIES AND FATALITIES:
2 Fatalities

180 people evacuated to Sequy h School
3 transported - smoke infgalatio

MEDICAL RESOURCES:

15 Ambulance
+ Supervis

&

&






INTRODUCTION

The High Rise Incident Command System (ICS) has evolved over a period of years apd
has been tested and refined through its application during’ numerous hngh. rise
emergencies. The system is compatible with the National Interagency Incident

Management System (NIIMS).

The days have long since passed when each company arriving on the s

incident simply rushed to what they believed was the location of the em rge d

independently committed to an uncoordinated effort. With the evolutiomof in ngly
anized

complex structures and the reduction of resource levels, our efforts mu

to be safe and base. V

The ICS is a management system. The system is designed téycontiol apd direct the
resources committed to an incident. In this manner de jectives can be

accomplished effectively and in priority order. The need isjidentified by the first arriving
officer and the system is established with the arrival of assignment and the
filling of the basic functions of Incident Commapé fire attack, lobby controli,

staging and base.

ICS allows the Incident Commander gre in deploying resources to the
maximum advantage. Beyond the basic fun e Incident Commander implements
- only those elements of the system n d in the priority that will result in the

greatest effectiveness. C) |
&

<</><3‘ _

Q.
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CHAPTER 1
HIGH RISE INCIDENT COMMAND SYSTEM

This chapter is devoted to a brief description of the components of the High Ris.e
Incident Command System. More detailed information for each of the components will

be offered in Chapter Ill Specific Operations.

ORGANIZATION
Incident
Commander
"( N .
Planning Section Operations Section
Chief Chiel
Resource Statys
Situation Status  |__ Base
Documentation Communications
Technical Specialist{__ ! Stairwell Support
Demobilization || Air Operations
- ~ Branch Director
. [} ‘ ﬁ’
L Helicopter Air Support
Coordinator Group Supervisor
] ] =1
Division Division Roof Ventilation Elevator Salvage
(Floor No) (Floor No) Division Group Group Group
|
Fire Attack
2 . T/F Review SFM
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HIGH RISE INCIDENT COMMAND SYSTEM

This section is devoted to a brief description of the components of the High Rise Incident
Command System. More detailed information for each of the components will be offered

in Section Il Specific Operations.

ORGANIZATION

Incident Commander

The Incxdent Commander is responsible for the management of all incid ions.
The Incident Commander plans and directs the overall strategy for We incident
and establishes the organizational elements necessary to deal ident.

The Incident Commander approves the ordering and rele e of rces and directs
and coordinates staff activities.

Planning Section Chief

The Planning Section Chief reports to the l mander. Normally, the first
arriving battalion chief assumes this positio re eved as Incident Commander by

a superior officer.

The Planning Section Chief assists t Commander in planning overall strategy
for containment of the incident. The'®lannjihg Section Chief supervises and coordinates
the activities of the Situation Ugit (SI and the Resource Unit (RESTAT).

Situation Unit (SITSTA

maintains a display of current situation status and
personnel.

The Situation Unit
maintains a rost

Resource &% T)
The Regburce URit creates and maintains a current roster of the resources assigned to

the in t and their status. As the Incident Commander is responsible for overall
countability for an incident, this unit shall initiate an accountability and
worksheet at the very beginning of operations and shall maintain that system

throtgh compiletion of the incident.

id
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DOCUMENTATION UNIT

The Documentation Unit shall be activated for major fires or unusual incidents to provide
a comprehensive, chronological record of the incident activities.

Technical Specialists

Large scale incidents may require the assignment of Technical Specialists to
the Planning Section Chief's staff. these individuals would have specific tec
of responsibility and may be fire department members, e.g. fire preventio

a

specialists not associated with the department such as building enginegrs ilding
management personnel.

Demobilization Unit Leader V

The Demobilization Unit Leader within the Planning S n sponsible for the

preparation of the Demobilization Plan, and assisting incident cdinmand in ensuring that

an orderly, safe, and cost effective movement o el and equipment is
accomplished from the incident. |n addition, thj mader may be assigned the
responsibility for re-entry of occupants to re essary personal items, i.e.,
medicine, clothing, and family pets, etc.

6/30/93 4 T/F Review SFM



COMMAND STAFF

The Command Staff consists of the following positions:

Information Officer

The Information Officer provides liaison between the media and thg Incident
Commander, consults with the Incident Commander regarding any constraints oRthe

release of information, and prepares press briefings.

Safety Officer

The Safety Officer is responsible for recon and assessment of
situations and developing measures for assuring personnel safety:
the Safety Officer maintains awareness of active and developin

the Incident Commander and incident personnel accordinaf€: cer investigates
injuries/accidents to identify causes. \

Liaison Officer

The Liaison Officer provides a point of con ing/cooperating agencies and
identifies current or potential interagency n

T/F Review SFM
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Operations Section Chief

The Operations Section Chief manages all primary tactical operations, i.e., suppressions,
rescues, and Emergency Medical Services (EMS) operations. The Operations Section
Chief reports to and consults with the Incident Commander regarding the overall strategy
and tactics to be employed. The Operations Section Chief assigns and supervises fire
attack, staging, branches/division and group supervisors, and air operations.

Fire Attack Team

The first corﬁpany on scene shall be the Fire Attack Team. The respansibi f this
team is to enter the building, determine a safe mean of access, e the
emergency. Once they have found the emergency they MUST MUDICATE THE

LOCATION, NATURE, AND EXTENT OF THE PROBLE INCIDENT
COMMANDER. If there is an active fire, the team can then this situation the
company officer will become the Division Supervisor. s identified by the

attacks the fire on the

relieved.

floor number on which that company is operated. If the c p
12th floor that company would be designated Divisi \

Division[Groug Supervisor

The Division Supervisor reports to the Ingj ander/Operations Section Chief
and is responsible for fire suppression an e activities within a geographic area,

usually a specific floor.

A Group Supervisor reports to the@t Commander/Operations Section Chief and
responsible for the performance of a ific function, and is not limited to a geographic
area. Typical functional nts would be Rescue/Evacuation Group, Ventilation

Group, and Salvage Group:

6/30/93
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Staqing Area Manager(s)

The Staging Area Manager reports to the Operations Section Chief. Staging is normally
located two floors below the fire. The Staging Area Manager maintains supplies of
equipment and reserve resources at a level specified by the Incident Commander. A
location may be established in staging to provide first treatment/rehab care for incident

personnel. |
Resources are dispatched from staging at the direction of th t
Commander/Operations Section Chief. Anytime resources fall below sg®ci el,
additional resources are requested by the Staging Area Manager from b ough
Incident Commander/Operations Section Chief. Necessary supplies and ®guiphent are

also requested from base through Logistics.

Air Operations Branch Director 0

The Air Operations Branch Director reports to the Operatidhs Section Chief and
supervises and coordinates air operations as dir% air Operations Branch
Director is normally located on the ground in the ﬁ of the helispot.

Helicopter Coordinator

The Helicopter Coordinator is responsi coordinating all helicopter tactical
- operations at the incident. The Helicoptgr CoBrdinator is normally airborne and will be

the senior pilot at the incident. Q
Air Support Group

% ions are anticipated, an Air Support Group will be
jil esgblish and maintain the helispot and coordinate overall
pters. This group will report to the Air Operations Branch

When extended helicop

3 ion Chief reports to the Incident Command and is a member of the
e aff, The Logistics Section Chief supervises and coordinates the activities of
, base, and the stairwell support.

munications at any incident are critical but especially at a high rise incident. The
ics Section Chief must ensure that incident communications are adequate and
dning properly. This includes portable radios, spare batteries, fire department

s, and the building sound powered system.

T/F Review SFM
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The operational location of the Logiéitcs Section chief will normally set-up in the vicinity
of the Command Post but can vary depending on which element of the command

requires attention at any given time. :

Lobby Control Unit Leader

The Lobby Control Unit Leader reports to the Logistics Section Chief. This leader is
responsible for controlling vertical access of personnel to known safe routes, o i
the elevators, controlling the air handling system, and coordinating the

supplies between base and staging.

Note: The location and position of the elevators will dictate whether an ®levator Group
is established by the Incident Commander. The Elevator Gro responsibility is to
locate unaccounted for elevators and search for occupants.

Stairwell Support Unit Leader Q
The Stairwell Support Unit Leader reports to the Logist n chief and coordinates
the transport of equipment through the stairwell
If an auxiliary water supply is required the S II"Sypport Unit Leader will coordinate i
and supervise this function.

. Base Manager 0

Base may be established by avaii@sonnel and the first alarm assignment. During
an incident they will be augment additional company(s). The Base Manager

t Commander and then to the Logistics Section Chief
when that position is ipple . Base shall be established a minimum of 200 fest

ns a reserve resource level as determined by the Incident

The Base Manc ai

Commander.\

(&
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CHAPTER i
SPECIFIC OPERATIONS

This chapter will discuss in specific detail the responsibilities of personnel assigned to
implement various elements of the Incident Command System at a high rise emergency.
In addition to the description of these responsibilities some of the consideratio s that
impact on the decisions of these individuals will be noted. This information is pr ted

in outline form for clarity.

INCIDENT COMMANDER
Incident
Commander
Pl . - (o) ions Section |
anan}?i Zecnon pera Chiot Lngmg;ifmm
Resource Status = Lobby Control
Situation Status Base

Documentation

Technical Specialist

Lt Stairwell Support

Communications

Demobilization Air Operations
’ Branch Director
T
Stagi | Helicopter Air Support
ging Coordinator Group Supervisor
{ i ] {
Division Roof Ventilation Elevator Saivage
(Floor No) Division Group Group Group
1
Fire Attack
9 T/F Review SFM
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l. RESPONSIBIUTIES

A. Management of total incident operations.

1.

Including inside and outside the building and the entire surrounding
area.

B. Establish command organization

1.

As the incident expands, the organization must expandg,i to
effectively manage the incident.

a For investigations or minor incidents complementafion of the
command organization might be limit alion Chief
at the Command post, a fire attack¢eam, lobby control.

b. For major incidents, the total ordani ns would normally be
implemented.

C.  Develop Preliminary Strategy

1.

&

6/30/93

Determine the scope of Q '

a Where is thepgmer located? Where is it going?

b. Is there immediate life hazard?

c. D the building inventory plan indicate any unusual
. ‘@ that will assist or complicate operational or logistical
Iannifg?

| a medical group be required?

&\ Will an Elevator Group be required?

Remember, the lead time necessary to get personnel and
equipment in position at their assignment is the single greatest
difference between controlling an incident in a high rise structure as
opposed to an incident at ground level. You MUST plan ahead.

At an actual working fire on the 21st floor of a high rise building 36
minutes elapsed from receipt of the alarm until water was applied to
the fire. This was a well-fought fire and this is considered a normal

time frame for a high rise incident. |
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D.  Determine level of resources needed to implement strategy. Some
important considerations are: :

1. Operations

Number of companies required on fire floor/floors. Plan for

* early relief (10 to 15 minutes) for fire control personnel4Plan
for rotation of three (3) companies on one (1) nozzle ev
to 15 minutes.
b. Rescue/Evacuation 0
c. Ventilation V
d. Salvage 0
e. Medical Q
2. Logistics \
a. gltt;mber of compani to staff base, stairwell support,
All reque ddiffonal resources for the incident shall be
made thrgugh cident Commander. ‘
b. Utilize buil engineer if availablé.
3. Outsj es

e services of police, utility companies, etc., be needed?
:ommand Officers

Number of chief officers needed to staff the organization,

1. Command Post Personnel

QA
Lo

a.

6/30/93

Planning Section (RESTAT, SITSTAT, Technical Specialists,
Documentation)

Command Staff (Information, Safety, Liaison)
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2. Operations

a Inform as to strategy, resources and overall responsibility.

3. Logistics |

a Inform as to strategy, resources and overall responsibility.
4, Perimeter Control
a The Incident Commander must assign the spo ibllity for
~ establishing and maintaining control 0 ty zone
around the incident building. This ons xhty may be

delegated to the law enforcement ers

Il ESTABLISH LOCATIONS

A. Command Post

1. At least 200 feet from th

2. Consider the locati es to observation of the involved
structure, control f r s entering the structure and effective
command of cident; e.g., an adjacent parking area or
structure, or by areas. _

3. Announ and post location to the dispatch center.

B. Base

1. t 0 feet from the building, not in proximity to the command

A onsider the location as it relates to a safe corridor for personnel
approaching and entering the building.
3. Announce the location of base to the dispatch center and direct that

Qg all companies report to that location. In some situations it may be

helpful or specify an approach route to base to avoid companies
responding directly past the building or through the incident
operations area.

C. Staging

6/30/93 12 T/F Review SFM



1. Consider input from fire attack who will have made an inital
assessment of the staging area.

2. When the location for staging is determined, normally two floors
below the fire, announce its location over the fireground radio

frequency.
D. Air Operations

1. Atleast one-half mile from invoived building.

2. Consider large open area where noise, rotor.,down , traffic
congestion and crowd control problems will W Be alert to
obstructions: trees, fences, power lines, gtc.

3. Normally, helicopters should remain roxi y 500 feet from the
involved building while in flight. \

M. Strategy

A. Consult with the Operations, P ics and Command Staff.
1. Evaluate effectivengss of'gréliminary strategy.
2. Modify prelimi y as necessary to develop overall strategy.

B. The Incident C ander must evaluate overall strategy on a continuing
basis throug duration of the incident. Conditions will certainly be
changing ghd hanges will impact strategic planning.

C.

Inve ti obilization
\ etermine fire cause
a Use trained, qualified investigators.

Develop and implement an overhaul plan

Q~ 3. Develop and implement a demobilization pian.
4.

6/30/93

Develop safe re-entry procedures for occupants to retrieve
necessary personal items.

13 T/F Review SFM



COMMAND STAFF

Incident
Commander
I RESPONSIBILITIES
A. Manage command staff function of safety, liaison, andNpfdrmation.

Reports to the Incident Commander.
1. The Incident Commander shall assign @CE&

a.

The safety officer will "R @incidem and assess,
identify, and report hazar onditions or unsafe activities

within the incident are

The safety officer rredt unsafe acts through the regular
line of authori pt the emergency authority may be
exercised to, stopNor'prevent unsafe acts when immediate
actionisr %

The s er investigates accidents occurring in the

incident .
c ommander designates a liaison officer*.

2. Th
liaison officer is the point of contact for agency
epresentatives.

&\ .-

The liaison officer will .assess and monitor active and
potential agency involvement, insure an adequate
communications capability is established, and that the
logistical needs of the assisting agencies are met.

Q~ 3. The Incident Commander designates an information officer*. The
information officer will be advised by the Incident Commander of
any constraints on method or content of news releases pertaining

to the Incident.

6/30/93
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a. The information officer will coordinate dissemination of
information to the news media, including interviews .with
incident personnel. This activity is normally performed by a
Public Information Officer (P.1.O.).

* At the direction of the Incident Commander these officers will establish work areas
accessible to, but removed from, the command post in order to minimize congesgion in

the command post area.

PLANNING SECTION CHIEF

—— \C)

Sinuation Sx:nxs

Deeum

echni

Demobilization |

emobilization. Reports to thg Incident Commander.

1. Supervises and coordinates the activities of the Situation Status Unit
(SITSTAT). This unit maintains a diagram of the incident on a fire
record sheet depicting the concerned structure, pertinent structure
components, the fire location and size and the current situation.

RESP l& TIE
A, er consultation with the Incident Commander, develops plans to support
@h Incident Commander’'s strategy, from initial implementation through
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B. Control resources, maintain r

1.

Il. LOCATION

The P i
Inci t

To assure accountability, the diagram should identify where specific
companies are assigned, divisional boundaries, command officers
and resources in reserve. .

Supervises and coordinates the activities of the Resource Status
Unit (RESTAT). This unit works closely with the SITSTAT Unit to
insure that the status of resources committed to the incidegt are
accurately recorded. Resource assignments should be recor
the resource status log (fire record sheet).

For major fires or unusual incidents, a Documentatian Unifshall be

activated to provide comprehensive, chronological
wministraﬁve

regarding the incident. Documentation
critiques and

needs and provides accurate information for p

analysis.
Supervises and coordinates the a 'v@nechnical specialist.

Eurces unit to assess overall

d solutions for existing or
ms,

a As necessary, activate
water supply and
potential water s

All resources réque or the incident shall be approved by the
Incident Commigndejyand ordered through the RESTAT Unit.

Record€ shall be maintained of ALL resources requested and/or
assignet e incident.

Section Chief manages the command post subordinate to the
ander. '

Planning Section Chief assigns working locations to the command
ost personnel. :

ESTIGATION

A. Coordinate with arson investigators in determining cause.

IV.  OVERHAUL

6/30/93
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A. Consult with the Incident Commander to determine overhaul responsibility
and method.

1. Extent of department involvement.

2. Building management responsibility.

V. DEMOBILIZATION
A.  Consult with Incident Commander to develop overall pian. :
1. All resources released from the incident shall be rel by the
Incident Commander through the RESTAT Unj

B. When incident command is transferred to an offiger, overhaul and
demobilization plans shall be clearly understéod.
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OPERATIONS SECTION CHIEF

Alr Operations
Branch Director
[]

=

Helicopter AirSlxppon:
Coordimator | | Group Supervisor
{ § {
Division Bevator Salvage
(Floor No) Group Group
I RESPON
A, e all suppression, rescue and EMS operations and maintains
& tability of resources. Reports to the Incident Commander.
. Fire attack
2. Staging
3. Rescue/evacuations
4, Air Operations
5. Medical group
6. Ventilation
7. Salvage
8. Overhaul
9. Roof ’
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I. COMMAND LOCATION
A The Operations Section Chief will normally be at the Command Post.

1. While the location will vary with conditions, it is essential that
effective communications be maintained.

2. The Incident Commander and the Division Supervisors sh be
informed of the Operations Section Chief's location.

. STRATEGY AND TACTICS
A, Consult with the Incident Commander regarding overall strategy.

1. Determine resource commitment, inclyding))relief, needed to
accomplish necessary tasks, e.g.,

a  Fire Attack \
b. Staging
C. Rescue/evacuatio
d. Ventilation
e. EMS
f. Salvage
a. Air Ops 0
h. OverhS: :
B. Communicate strat d assignments to subordinate officers.

es of subordinates

2 gonditions dictate, provide tactical direction to subordinates.

pread, lapping, etc.

&ommunicate with Logistics Section Chief

1. Establish reliable means of communication: Telephone, building
sound powered phone system, fire department field phone,
messengers, etc.

\ Keep subordinates informed of changing conditions, fire behavior,

2. The logistics function supports operation’s efforts. Operations must
anticipate needs for personnel and equipment with sufficient lead
time to permit logistics to deliver the needed resources to the area
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of need in a timely manner.

DIVISION/GROUP SUPERVISORS

1. RESPONSIBILITIES

A, Division supervisors manage a specific division under the Oper s
Section Chief. A division is a specific GEOGRAPHICAL ares,
_floor in a high rise incident.

B. Group Supervisors manage a specific FUNCTION under rations
Section Chief. This function may not be confined to ific,geographic
area, e.g., the ventilation group or medical group working on
several floors simultaneously or a medical gro uld Be working inside

and outside a building.

. COMMAND LOCATION \

A Division and group supervisors wil y D€ located in proximity to their
area of responsibility.

1.

.  STRATEGY

A with Operations Section Chief about:
Overall strategy
@. Specific responsibility
Q~ 3. Resources previously committed and tasks assigned.
4, Status of additional resources ordered.

B. Communicate strategy and assignments to subordinate officers.
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FIRE
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3.

4,

1

AC

Direct activities of subordinates.
Provide tactical direction to subordinates.
Establish communication methods.

Keep subordinates informed of changing conditions.

Organization
. Company officers must keep their personnel tog@d under
their control. Company effectiveness and pe nel ty will be

Tasks should be assigned on a comp d be specific as
to the area and limits of responsibiiityf.

a Who to report to. \
b. Where to report. Q

When tasks € ability of a single company, several
companies mgy begassigned under the command of a specific
officer, with cl

nne
greatly enhanced by adherence to this fund %le.
is

4

ision/group supervisors must coordinate the activities of their
ivision/group with those of related divisions/groups.

NSIBILITIES

The first company on the scene, by a safe route, shall proceed to the area
where the emergency exists, assess the scope of the emergency,
communicate this information to the Incident Commander and take
measures to mitigate the emergency.
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B. Supplying water to the building standpipe system is normally the
responsibility of the engineer of the second arriving engine company,

I. ACTIONS
A Upon arrival, give size-up and order additional resources if indicated.

B. Proceed to the lobby with ALL company personnel, appropriate ent
and the high rise operationaj packet.

1. Obtain from security/building Mmanagement 0
a  Whatis the nature of the emergency”V

b. Where is the emergency located?
C. Is there an alarm system ann@r panel in the building?

d. s the building equip@ontro! room for emergency

use?
e, What is the lob umber?
f. How many geopl in the building at this time?

2. Obtain items ffom logk ox, if provided.

a iD one copy of the building inventory sheet and ONE
KEYS. Remaining contents of lockbox are to he
the Lobby Control Unit Leader.

er determines means of ascent and relays stairwel|
ification to incoming companies. The company then begins
eir ascent. Normally the entire Company including the engineer
| proceed aloft. If the captain cannot communicate from inside
the building with the incoming companies the engineer will stay
outside with his apparatus to relay messages. When relieved he

reports to the Lobby Controj Unit Leader.

As the fire attack team ascends, the officer should periodically report

conditions in the building to the Incident Commander for information
and to assure adequate communications are maintained.
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Elevators SHALL NOT be used as a mean of ascent in a building
under investigation for a fire emergency until it is determined by fire
department personnel that the enter elevator shaft is not threatened
with fire. The exceptions to this rule are those buildings with spiit
banks of elevators. These elevators may be used if the highest floor
served is a minimum of five floors below the reported fire floor.

Fire attack team begins ascent and shall take the fol ing
equipment:

a Breathing apparatus 0
b.  Portable radio(s) V

c Rotary saw or forcible entry tools

d. High rise hose pack(s) Q

Where feasible, the following a<?n uipment should be taken:
e. Portable spotlight

f. Extra air boﬁQ

a. Portable glisher

The fire attack Qsor shall evaluate the area two floors below

the rep e floor for use as a staging area and communicates
this dent Commander. In addition, this officer should
d ine floor plan in the building.

attack team shall then locate the emergency, check for
extension and give a size-up. If it is a fire:

&\ What is burning?
b.

Are occupants endangered?

C. What is the potential for vertical extension; interior and
exterior?

d. What is the potential for horizontal extension?
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e. What is the best route for resources going to staging? What
is the best route for resources going from staging to the fire
floor and above?

7. This officer now assumes the role of division (floor number) and
attacks the fire.

a. If they cannot extinguish the fire they must engdeav
protect the vertical openings and contain the fi ip
arrives.

b. The Division Supervisor must keep the Ingident mander
informed as to progress and condition&\n e jite area.

STAGING
l. RESPONSIBILITIES Q
A. Verify the location of staging with th@m ommander.

B. Plan layout of staging area.

C. Manage all staging activiti
Control of reseiye ang rehab personnel, in separate area.
Maintain ate stockpiles of reserve énd expended equipment.

nt station for fire department personnel.

omplete accurate record of resource status to assure
ability. ‘

1
2
3
4
D. &F\ Area Manager is subordinate to the Incident
mander/Operations_ Section Chief.

AJON

I

The Staging Area Manager will be located in or adjacent to the staging
area to facilitate effective control of its activities,

B. Resources should arrive at staging via a common mute. Staging personnel
should be positioned to meet them, check them in and direct them to
appropriate area. All stairwell access to staging must be controlled to
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prevent companies from bypassing staging.

TACTICS

A

Consult with the Incident Commander or the Operations Section Chief to
determine resource levels to be maintained in staging.

As resources are dispatched from staging, the Staging Area M r
order additional resources from base through th ident
Commander/Operations Section Chief. Equipment and pliesywill be
ordered through Logistics Officer to Base.
Communications
1. When feasible, use an alternative to th r radio frequency
to access the logistics system. This willl impfove communications
and effectiveness overall. Consider: _.
a Separate portable radio frequency.
b. Building sound p ne system.
c. Buiding telepHgne em.

d. Messeng@

mmunications link must be maintained with the

2,

der/Operations Section Chief.
Stagin ly be located two floors below the fire, unless it is
unsui two floors below the fire may be a noisy cramped

.a, while the third floor below the fire may be vacant. (Note:
dings do not have a "13th" floor.)

m
N ’
D. If Operations Section Chief does not specify equipment, develop an

6/30/93

uipment inventory and order from base. When ordering from base
ecify quantities.

1. Equipment to consider:
a Airbottles

b. Hose with fittings
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c. Breathing apparatus
d. Smoke Detectors

e.  Forcible entry tools
f. Salvage Equipment

g Pike poles

h. Ladders 0

i. Resuscitator V

j- Medical supplies 0 :

. e@z:rdered and delivery
e ers.

Maintain a record of equipment orde
time to minimize duplication of

2. Separate equipment and stor ipment together, e.g., full
bottles, empty bottles an apparatus should be stored

apart from one another.
a.  Make signs a@o wall to identify different areas.

E. It is imperative that o@vaintain control of their companies when
assigned to rehabilitatio eserve areas.

F. Breathing ill be a critical need in a working high rise fire.
Provide degqualg’area to function as an air station.

e panies to perform tasks in staging, e.g., changing air
ating arriving equipment, etc.

bo\
G. &;n e and staff a medical treatment area.

signate specific personnel to maintain records, e.g., time and I.D. of
ompanies arriving at staging; assignment, time and |.D. of companies
when they leave staging. ’

AIR OPERATIONS BRANCH DIRECTOR
I RESPONSIBILITIES
A. Manage all helicopter activities.
T/F Review SFM
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B. The Air Operations Branch Director reports to the Operations Section Chief.

Il. LOCATION

A. The helispot location should be located at least one-half mile from the
incident site. This will result in minimum impact on incident operations
from the noise and rotor down wash from the aircraft.

B. Normally helicopters should remain approximately 500 fest
. involved building while in flight.

C. Air operations should be accessible to the helispot bu% om the

noise/rotor down wash to the extent feasibie.
.  STRATEGY 0

A.  Consult with the Operations Section Chij outy planned or potential
helicopter missions. h\

B. Develop a plan identifying the res ed for the expected duration
of the incident. Consider:

Specialized aircraft, night\suMy hoist, air ambulance.
Helicopter tender , lights, fuel, etc.
Helitac persom@

el

Relief pilots.

IV. TACTICS Q
A Order resfurgés thfough the Incident Commander.

ispot location to dispatch center and the Incident

B. An

\ der.
C. anize resources to support helicopter operations.
@oof operations.

Use helicopter personnel to remove any obstacles.

1.
2. Personnel may be deployed to the roof by landing a helicopter on
the roof with a firefrescue team/
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LOGISTICS SECTION CHIEF

I Logistics Secdon Chiefl

=] Lobby Control

e Base

= Communications ; 0

~ Sairwell Suppore OV
I RESPONSIBILITIES < ’

A. Manage the logistics function to résources necessary for the
control of the incident. The sy ] nsist of some or all of the

following components.

1. Base

2. Lobby control

3. Stairwell suppg
4

Communicatio

B. Reports to th@nt Commander.
Il. COMMAND LOEA

ection Chief serves as a troubleshooter whose attention will
wherever a bottleneck in the system develops. This officer will
et-up in the vicinity of the command post and monitor the various
mponents of the system beginning at base and following up at lobby
rof to insure that adequate resources reach staging.

B. Subordinate officers will normally be located with their personnel in or
adjacent to their area of responsibility.

M. STRATEGY AND TACTICS

A. Consult with the Incident Commander regarding overall incident strategy.
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B. Determine level of resources necessary for:

1. Operations activities

2. Logistics system activities

3. Reserves

C. Develop plan for implementing the logistics system..
D. Communicate incident strategy, logistics system pian, and assi 1
- subordinates officers.
1. Direct activities of subordinates.
E.  Coordinate with the Operations Section Chief to ins Ver logistics
system performance.
IV.  COMMUNICATIONS Q
A. Effective communications are critical @ 3 system performance.

1. When fejasiple use a s€pafateNradio frequency for logistics
communications. ' prove communications and
effectiveness overall
a Separate
b Building SoundJpowered phone system
c Building p system
d ers

B. Assess ingldept cOfimunications problems, implement solutions.

6/30/93

location of base with Incident Commander (normally 200 feet from
incident building).

Mangge all .operations at base. The Base Manager reports to the Logistics
Section Chief or coordinates with the Incident Commander if that position

has not been established.

Consult with the Logistics Section Chief, or the Incident Commander to
determine resource levels to be maintained at base and what priority
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equipment is to be moved to lobby control. Additional resources are to be
ordered through the Incident Commander. Normally, two companies
should be kept at base for each company held in staging. ‘

D.  Deliver equipment from base to lobby control.

E. Direct companies from base to lobby control.

F. When a water supply is established via the stairwell, Base sh
. supply line to the entrance of the stairwell.

il. COMMAND LOCATION

A The Base Manager should be in a situation to %Mrces as they

arrive at Base.

1. Arriving companies must be ed and given specific
instructions as to where and apparatus. Company
officers shall keep their persg tog@ther at their apparatus while
awaiting assignment.

B. The Base Manager is res establishing and maintaining a
security perimeter around Bas a safe corridor from Base to the Entry

point of the building.

.  APPARATUS

A.  Apparatus p@rea
c as necessary; use law enforcement personnel to

e department personnel.

ontrol apparatus parking. Park diagonally so apparatus can be

1.
«\ oved independently.
3.

Base personnel are responsible for apparatus security.
l MENT
A. The equipment pool should be located in a secure area.
1. Consider a traffic flow that will facilitate unioading of equipment and

transportation to lobby control.
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2. Equipment should be transported on a priority basis.

3.  Movement of equipment should be coordinated with lobby control.

V. PERSONNEL

A.  Companies in base shall be kept together at their apparatus undeg the
control of their officer.

B. . Companies may be utilized to accomplish necessary tasks at

IV.  RECORDS

A. Specific personnel shall be assigned to maintai recyacﬁvities at
base. Companies and equipment shall be ch i out by time and
assignment to which they are committed.

LOBBY CONTROL - \
l. RESPONSIBILITIES Q~
A. Manage lobby control activiti Q~

' . Elevators 0

Stairwell acces
Building engine&r coptact
Air handlipg,syste

O ;AP

7.
B. e Incident Commander of the number of floors within the building
d Whether the elevators have been recalled.
. M

age base until another officer assumes that responsibility.

. An officer shall be assigned to the building fire control room to coordinate
the information available from fire control equipment to the Lobby Control
Leader or the Incident Commander.
E

Reports to the Logistics Section Chief or the Incident Commander if that
position has not been established.

6/30/93 31 T/F Review SFM



F. Verify water supply is established into the Standpipe System.
Il. LOCATION
A. The Lobby Control Unit Leader will be located in or adjacent to the lobby
area.
.  TACTICS
A. . Control fire department personnel and civilians: 0
1. Entering the building.
2. Exiting the building; insure both civilian and meem traffic
exits through a safe corridor and moves djrect! from building
a minimum of 200 feet (use law enfor t personnel to control
civilians evacuated from the building
3. Ascending to upper floors.
a Designate a stairwell f e ent use.
b. Elevators SHALL NQ until they are determined to
‘be safe. When t @ are determined safe the Lobby
Control Unit leade designate specific elevators to be
used and ign department operators.
B. Obtain fire alarm infofmati m annunciator panel or fire control room.
Access lockbox for bulidingnventory pian, elevator and stairwell keys, etc.
C. In the event g agtual fire, shut down the building’s air handling system
(consult hufilding epgineer, if available).
D. Est ent stockpiling areas proximate to their anticipated route
of e companies enroute to staging to assist in the movement
ity equipment.
signate personnel to maintain records; checking personnel and
equipment in and out by times and destination.
F. Coordinate with staging and base to determine the priority of movement

for personnel and equipment.

V. MEANS OF ASCENT

6/30/93
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A. STAIRWELLS

Stairwells shall be used for the initial ascent and until the elevators can be
verified, by fire department personnel, as safe for use.

1. Designate stairwells for specific use. It may be desirable to
designate specific stairwells for fire department personnel use, and
a secondary stairwell for movement of equipment or possible §\glian

evacuation.

" 2. Locate stairwell ground floor openings:; open as essary.” Post
personnel to control entry and direct civilians exiti building
(consider using law enforcement personnel is puyrpose).

B. ELEVATORS

1. Elevators are the most effective means of sporting personnel
and equipment aloft in high rise LN owever improper use of
P

elevators in a fire situation oSe personnel to serious risk.
Elevators SHALL NOT be us is determined that the shaft
and terminus are not thr: d there will be no disruption of
electrical power.

2. Lobby control shal| calljall elevators to the lobby, using the
emergency sepfice c I and secure them there. Lobby controi
shall notify thelincidént Commander of the elevator status.

3. The judg t whether or not the elevators are safe for personnel
% savily on reports from the fire attack supervisor.

usewi
@ verify that elevator rooms for split bank elevators are free
m Water and smoke residue.

Transport equipment via a stairwell, on a priority basis, from ground level
to the staging floor.

B. When equipment s delivered to the roof by helicopter, transport equipment
via the stairwell to the staging floor.
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C.

If an auxiliary water supply is required, the Stairwell Support Unit Leaaer
will coordinate and supervise this effort. Request Base to provide a supply
line to the entrance of the stairwell. :

Reports to the Logistics Section Chief or coordinates with the Incident
Commander if that position has not been established.

I STRATEGY AND TACTICS

A.

- Consult with the Logistics Section Chief and the Lobby Contrd der

to determine which stairwell is to be used.

Determine the number of personnel necessary t Wsh the task.
offiegr \ger

Consider one member per two floors and o four or five

members.

1. Officers must remain mobile to s ise fhe operation. Stairwell
support is very demanding wg officers must insure a
smooth ﬂqw of equipment hat can be sustained. Officers
must monitor their personagl ®bsely for signs of undue fatigue or
distress.

2. If it is to bg an,exte operation arrange for timely relief.
Consider assigni 0 member teams alternating with one carrying
and one resti

lLobby control_will deliveF” equipment to the stairwell entrance at ground
evel.

Assign %
1. ly one member per two floors, e.g., one member picks

equipment up at ground floor entrance to stairwell and carries it to
\ e third floor landing. Member then returns to ground floor for
another load. Member at third floor carries the equipment to the
fifth floor landing then returns to the third floor for another load.
This process continues until the equipment contiues until the

equipment beyonu that point is the responsibility of the Staging

Qg equipment is delivared to the staging floor hallway. Moving the

6/30/93

Area Manager.

2. If the route involves unusual problems, long hallways etc.,
supervising officers will adjust assignments.
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E. Equipment

1. Stairwell support personnel shall have their personal séfety

equipment, turnouts, helmets, breathing apparatus and spot sights
available to them in the stairwell.

F. Communication
1. Officers will carry their portable radios. In addition, consi S
of required phones in stairways for communicating with ch

center or the Logistics Section.
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The following section is an outline of responsibilities of each position in the High Rise
Incident Command System.

The intent is that each Position Outline be on a separate sheet (legal size if necessary),
plasticized, and carried in a High Rise Work Packet with necessary forms, paper, pencils,

etc.

' iew SFM
6/30/93 36 T/F Revi



INCIDENT COMMANDER

l. RESPONSIBILITIES

QX

6/30/93

A Manage total incident operations
B. Establish command organization
C. Develop strategy
D. .Determine adequacy of resources 0
E.  Direct activities V
1. Command post personnel '
a Plans (RESTAT, SITSTAT\, teghnical specialists,
documentation, demobilizati
b. Command staff (info, s@' i; n)
2. Operations Q~
3. Logistics
| 4. Perimeter control 0
il LOCATIONS Q
A. Command Post |
B. Base, "Dispsitc mpanies to this location*
C.  Stagi
D. ions
. ST,

i
Y
onsult with Operations. Plans_, Logistics, and Command Staff

Investigation/Demobilization

Y
°

Determine fire cause
Overhaul
Demobilization

iew SFM
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OPERATIONS

l. RESPONSIBILITIES
A.  Manage all suppression, rescue and EMS Operations:

1. Fire attack
2. Staging
3. Rescue/Evacuation
4, Air operations

8. Medical
6. Ventilation
7. Salvage
8

. Overhaul V
. LOCATION 0

A.  Operations Section Chief - normally located atthe Cbmmand Post with the
Incident Commander.

B. Location must provide effective comQ!avns.
. STRATEGY AND TACTICS
: A. Consult with Incident Con@

B. Determine resource n€eds (fcluding relief)

1. Fire att

2. Stagi

3. Resgue tion
5.

6. e

\ Ops

C &municate strategy and tactics to subordinate officers.

ommunicate with Logistics Section Chief.

1. Communications methods.
2. Present and future needs:
a. Companies
b. Relief
C. Equipment
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FIRE ATTACK

RESPONSIBILITIES

A. First company on scene to fire floor

Determine safe route
Assess scope of the emergency

1.
2. ,
3. Inform the Incident Commander
. 4, Attack the fire :
B. The engineer of the second-in company is normally regponsi r water
supply. _ 0&%

ACTIONS
A. Initial size-up, orders additional companieﬁf\di .
n

B. Company proceeds to lobby with all @“ and equipment.
1. Information needed: QT
atio

Nature and | ergency

Location ncigtor panel or control room

Lobby phbne er ‘ .
Lock box%eys &nd building inventory plan (one set)

2. Compagy offiger determines safe route and informs incoming
companié 8s continuous size-up during ascent. If unable to
co icaté’” with incoming companies, engine relays from

usgfreports to lobby when received.

apop

' TE: ELEVATORS SHALL NOT BE USED UNTIL DETERMINED
BY FIRE DEPARTMENT PERSONNEL

§ Equipment to be taken aloft

a Breathing apparatus

b. Portable radio(s)

C. Rotary saw or forcible entry tools
d.

Hose packs.

ADDITIONAL EQUIPMENT IF FEASIBLE

6/30/93 39 T/F Review SFM



6/30/93

e. Portable spotlight
f. Extra air bottles
a. Portable extinguisher

Evaluate staging area and inform Incident Commander.

Fire floor, size-up of problem to Incident Commander.

Fire attack now becomes division (floor #), continuo as
needed.
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STAGING

RESPONSIBILITIES

A. Verify location of staging area with Operations Section Chief/incident
Commander.

B. Plan layout of staging area.

C. .Manage all staging area activities. :
1. Control of reserve and rehab personnel, in sep
2. Maintain separate stockpiles of reserve and uipment.
3. ° Medical treatment station for fire departm
4. Maintain complete, accurate record of r
D. Reports to the Operations Section Chieflln@mmander.
LOCATIONS

A. The Staging Area Manager will in the staging area.

B. Staging personnel must % irwell access to staging to prevent
an

companies bypassing to properly route arriving resources.
TACTICS

A. Consult with ident Commander or Operations Section Chief to
determine giini affing reserve.

When feasible, use an alternative to the fireground radio frequency

Q& to access the logistics system. Consider:

6/30/93

Separate portable radio frequency
Building sound powered phone system
Building telephone system

Messengers

apom
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2. An effective communications link must be maintained with the
Operations Section Chief.

Staging is normally located two floors below the fire.

Develop an equipment inventory and order specific quantities from base.
Consider: '

1. Air bottles
2. Hose with fittings
3. Breathing apparatus
4. Smoke detectors
5. Forcible entry tools V
6. Salvage equipment 0
7. Pike poles
8. Ladders
9. Resuscitator/medical supplies

dered and time delivered.

Maintain a record of equipment ord

Separate equipment and store @

areas with signs taped to %
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AIR OPERATIONS BRANCH DIRECTOR

l. RESPONSIBILITIES

A Manage all aircraft activities
B. Reports to the Operations Section Chief/incident Commander

. LOCATIONS
A. . Helispot, at least ~ 1/2 mile from fire building, noise/wing

B. Air operations accessible to helispot but removed

. STRATEGY & TACTICS V

A. Consult with Operations Section Chief as to , Potential helicopter

missions.
B. Assess resource needs:

Night, sun, hoist, air ambuls ’9
Helicopter tender (lights, , ete.

1.
2.
3. Helitac personnel
4, Relief pilots
C. Order resources throu iderit Commander
D. Announce helispot | o} ispatch center and incident responder
E. Organize resources {Q support helicopter operations
F. Roof operation
1. Usgshe personnel
2. sgnel¥nay be deployed to the roof by landing a helicopter with
reg€ue team

&\
&
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LOGISTICS

1. RESPONSIBILITIES

A.  Manage logistics activities

Base
Lobby

Stairwell support
Communications
Auxiliary water supply/water supply problems

B. Reports to the Incident Commander OV

Il. LOCATION

A Normally in the vicinity of the Command Q
.  TACTICS QS

A. Consult with Incident Comm

B. Determine resource level Q

1. Operations actiffities
2. Logistics activi :

3. Reserves
Develop p cs system
m i and assignments to subordinate officers.
&m Incident Commander/Operations Section Chief
l ‘

e

m o o
O
o]

v. ¢C CATIONS

ablish effective communications

Q~ 1. Staff Communications Unit Leader position if necessary. Provide
: appropriate frequency assignments.
Building sound powered phone system

Building telephone

2

3

4, Messengers

Assess and correct communications problems
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LOBBY CONTROL

l. RESPONSIBILITIES

A. Manage lobby activities

1. Elevators ‘
2. Stairwell access ,
3. Contract building engineer
. 4, Air handling system
5. Monitor fire control room or station
6. Priority movement of personnel and equipm bas staging
7. Initiate pressurization of stairwells. eV
B. Notify the Incident Commander of elevator number of floors

within the building
C. Manage base until staffed \ l
D. Assign personnel to fire controf %
E.  Reports to logistics or Incid %ander if logistics not established.
IL. LOCATION
A. In or adjacent to Iobo :

. TACTICS

A. Contro e artment personnel and civilians
. Ing or exiting building through safe corridor
> emove civilians a minimum of 200 feet from building
3. scending to upper floors via stairwell and/or elevators when
determined safe |
Obtain fire alarm and lock box information and keys
1. Control the issuing of keys to fire department personnel
C. If actual fire, shut down air handling system

D. Establish equipment pool
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BASE

RESPONSIBILITIES

A. Verify base location with Incident Commander (normally 200 feet from
structure)

B. Manage all operations at base, reports to Incident Commarder \URti

Logistics Section Chief is assigned
C. "Consult with Incident Commander or Logistics to deteng'ource

levels, normally two companies should be kept at base for ea pany

held in staging. ‘
D.  Deliver equipment from base to lobby 0

E. Direct companies from base to lobby :
N

F. When directed, provides a water sup trance of the stairwell for
use of stairwell support

LOCATION

ol

A Base manager located t iving resources
ies Sin and out

1. Control all com
eter around base and safe corridor to lobby

2. Establish rity

B. Apparatus

1. and control traffic
2. paratus parking diagonally
3 e law enforcement personnel for traffic contral, if possible

ated in secure area

1. Consider flow of equipment from base to lobby
2. Transport equipment from base to lobby by priority
3. Coordinate with lobby control

PERSONNEL
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A. Companies shall remain intact at their apparatus

B.  Use companies for tasks at base

V. RECORDS

A. Assign specific personnel to maintain records.
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HIGH-RISE OPERATIONS

"STRATEGY, TACTICS - GENERAL"

INTRODUCTION:

STRATEGY-
"A method, plan or stratagem to achieve some goal."

"The science and art of military command exercised to %’th emy in

combat."
TACTICS-
"Military science that deals with the positioning and ma ring of forces in a

battle area."

"The art and skill of employing available komplish and end."

The above quotations appropriately e Sipategy and tactics, as they apply
to most Department’s high-rise emegr rations. Briefly stated, strategy is
what will be done; tactics are how INpe done.

different? Are they differenfithan the strategy or tactics we employ in controlling

Why do we single out str; actics for high-rise operations? Are they
ory apartment building?

a large warehouse fire? A t

asic reason for the difference is that the ground rules
ate are not the same. Some of these dissimilar ground

The answer is Y
under which
rules are:
igtance from the structure.
systems within the structure.

2
3. i .
4 A s exterior/sealed windows.
. Sealed environment.
ajor fatigue factor.

s list could continue on. Suffice to say, many of our normal, conventional
operating procedures for structure fire control are not adaptable to high-rise
incidents. '

-y
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In this chapter, we will address strategy and tactics on a broad scale. The
purpose is to give us an overview of certain aspects of high-rise operations which
must be given consideration by fire personnel.

BUILDING DESIGN:

High-rise structures are becoming common in many communities. So@g, ar
modern design; many are of older design. Some have been erected u

"code" provisions; many were erected under less stringent code pgovisi Il of
these buildings are subject to fire emergencies. Let’s look at som esign
ildings.

As we look below at the listed building features, answer th tigf: Does the

features which may or may not be incorporated in the existingﬁigh—ris
existence or the absence of this feature affect strategy¢r tactics¥of emergency

operations?
. Automatic Fire Sprinkler System. Q

Building Communication System. \
Fire Department Communication Sy,

Emergency Elevator Control Syst

Fire Alarm System.

Emergency Smoke Control :

Emergency Power System.

Enclosed Stair Shaft Ventilation $ystem.

: Fire Control Station em;

0. Emergency Helicopigr Lanfling Facility.

1.

Vestibuled Elevators.

S20NOOOR~®N A

If you conclude
absence of a
valid and im

@ egy and tactics would be affected by the existence or
h&abfve-mentioned features, then the next statement is both

ing esponsibility falls upon all of us in the Fire Service to conduct an
ting campaign pursuant to the strategy and tactics outlined at the
ginnihg of this Section.

strategy and tactics we employ on the fire ground are directly related to those

e employ legislatively and code-wise with respect to required fire protection

features. And, we would add that this responsibility does not begin and end with

the legislative agency or the inspection agency. It encompasses every member

of the Fire Service with respect to input and voice regarding what is needed to
provide the ultimate in fire protection.



. BUILDING KNOWLEDGE:

The strategy and tactics employed during an emergency in a high-rise building
will be successful dependent on the knowledge possessed by officers and
members as to the design and construction features of that building.

There is a variety of information obtainable on a particular building
have a positive or negative effect on our emergency operations.
Location of stairwells; operations of elevators; building water supply sys .
etc. The building is there. Our knowledge must be there also riorfto the
emergency!

There are tools and methods available by which we can @ymowledge

prior to the emergency:

Prefire Plans. Q
Building Inventory. \

Information Sheets on premises.
Walk-through orientation training exe
Hypothetical fire training exerci

aroN -~

One more item should be given co

6. Current occupancy.
Our strategy and tac uld be far more effective if, by some means,
information wage"ayailable on the premises showing current occupancy of
the building @

oor is occupied by the Aged and Handicapped Society
ca.
th floor is vacant for remodeling.

A EN previously, the tools are there by which we can convert building
owledge'into effective emergency operations. To do this, high priority must be

given 1 the use of these tools and methods. Know the buildings in your district
dave "A PLAN OF ACTION!!"
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V. OCCUPANT PERFORMANCE:

People are our most important product. Panic causes people to become irrational
in both thought and actions.

Strategy and tactics will vary depending on the occupancy situation encouniered
at the high-rise emergency. Let us apply this to two hypothetical cases:

In each case we will assume a fire on the 20th floor of a forty(40) e
building. The building occupancy is approximately 100 people per flo

Case #1: v
Elevators and both stairwells are jammed with panic-stricken indlividtials and more
individuals in this same emotional state are trying to_gpteithesé conveyances.

Case #2:

Elevators are empty, on hold at the lobby,
moving in the east stairwell at floors 20
totally free and clear.

ors'®pen. Disciplined people are

. The west stairwell is almost

Would your strategy or tactics diffe Case #1, and Case #27?

The "Occupant Performanc a erring to here is "Occupant Education and
Training".

The Fire Departmeg t be active in the educational and training process for
occupants of hi ‘% dings. Such occupants should be knowledgeable and
geared to preplannedagtions provided in an "Emergency Evacuation Plan" that

tc
rogn the standpoint of firefighters at emergency incidents, it is perhaps secondary
to what the occupants can do for us - it is primary that such occupants be
involved in constructive, disciplined activity of some type. It is the best insurance

to avoid or curb panic.

Occupant performance, at an emergency, has a very direct and influential bearing
on the strategy and tactics to be employed in controlling the incident.
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RESCUE/EVACUATION:

The rescue of building occupants and their removal to a safe location, should
always receive first consideration at every fire or emergency incident.

A prompt aggressive attack on the fire and adequate ventilation procedures are
the best method of saving lives and preventing further extension of the fire!

There are two concepts that cover rescue/evacuation of building o
high-rise structures.

A. Total evacuation.

B. Establishment of safe refuge areas. V

Initially, you may not have the luxury of determining whi ategy you wish to

employ. The stairways may be full of "panic strigkeRpeople".
"N

ular structure or brush fire
- incident. If we face such a
in of our personnel to establish

We do not let civilians overrun the fire gro
and we cannot tolerate this situation at_a

control and give direction.

Total evacuation is not practical®
even 4,000 people would ive. If we were to adopt a strategy of
withholding attack on the fife whil@ assisting in a total evacuation effort, we would
be too late. We would be j zing lives and property beyond reason.

fe refuge areas is the answer. There are several

The establishme
usfbefiollowed if the safe refuge concept is to be successful.

procedures th

e to relocate when in an immediate dangerous area. With
s occupied by fire suppression forces and their equipment,
ants above the fires may have to be moved further up in the building.

\
Occupants must have fire personnel with them at all times. If left alone,
ey may reenter the stairways and the problem starts all over again.

Personnel assigned to control civilian occupants should have sufficient
equipment to handle any situation that occurs in their area of responsibility.
In addition, such personnel should engage civilians in responsible activities.
Make assignments, e.g.:



1. Lookouts
2. Monitors
3. Leaders
4.

Head counts

In short, any meaningful activities which will lend a calming effect.

D. If the occupants move to the roof and situation warrants, goof
evacuation should be started immediately. Evacuation of even e
from the roof will take time. Don’t wait until the conditions arge su fire

control is hopeless, before starting roof evacuation.

VI.  VENTILATION: V

Sophisticated and often times complex Smoke Rem@ are incorporated

into the design of certain high-rise buildings.
There are varying other factors the Ingj Xmander must take into

consideration with respect to ventilation i > Juilding:

A. Fire Conditions

B. Climatic Conditions
1 Humidity
2 Temperature
3. Wind
4 Stac stratification, etc.

With all of the€g v,
System,
such bui

ing*factors, plus the complexities of the building Air Handling
a0 bad luck attempting to remove smoke and heat through
°ms. The recommended simplified general rule is this:

\ hut down the building Air Handling System.
2. BREAK OUT THE WINDOWS.

Positive Pressure.

ould be pointed out, however, that while we may initially shut down the Air
andling System, we must evaluate and determine whether the system can be
reactivated for smoke removal purposes. If the Building Engineer is on the scene,
his expertise should be solicited, Also, we should not overlook the expertise of the
officers responsible for the prefires plan of the building.
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NOTE: This information is most important and should be reflected on the
Building Inventory.

With the possibility of falling glass at any time, the area around the building must
be cleared of people, civilians and fire personnel alike. With glass falling 200 feet
from the building, the sidewalk across the street isn’t any safer than the of&, in
front of the building.

ORGANIZATION AND ORGANIZATION COMMITMENT:

organizational structure, will one way or another handle the If nothing
more than placing companies on four sides, you will pr handle any

exposures and either put the structure fire out or co oungation.
| guess you might say the same thing about a highirise fife, but in high-rise, the
building itself is the exposure. We could losegpo ors and 4,000 people.
Needless to say, we must be in a posture ﬁ vertysuch a tragedy.

A. There may not be a perfect org ioror high-rise fire fighting - but there

must be an organization. In th e no absolutes when it comes to
high rise firefighting, that orgagizalion must be flexible.

With a normal structure fire, a Fire Department, regardlesg, of its rgency
Nenw.

B. What must a worka rgaizalional structure contain?
1. Clearly define lons and responsibilities.
2. Standgs@grminologies.
3 Wor @ ationship. Where to report and to whom to report.
C. Basic zatiGnal structure. There are two basic approaches that can be
e e

Commit all of your alarm assignment to the fire floor.

Use the first alarm assignment to initiate and establish basic
organization including:

a. Incident Command
b. Fire Attack/Investigation
C. Logistical Functions

The approach which has proven to be the most successful is the
second approach, to initiate a basic organization with the first alarm
assignment.
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Organizational commitments. Normally the congested value district of a
city gets the heaviest first alarm assignment. It is not common, however, to
find high-rise corridors being developed in outlying areas.

The question is: Does any area of the city have a large enough first
alarm assignment to handle the potential fire?, The
answer is NO!!

How does the Incident Commander evaluate his commitment sitga
arrive at a decision as to whether or not he has sufficient compahie

Commitment Evaluation Procedure: The basis fag a itment
Evaluation Procedure is the fire potential; the eme Manizational
structure; and the Operations Procedures.

1. Basic functional organization:
a. Fire Attack - 1 Comipany
b. Lobby Control - \ pany
C. Staging - ompany
d - Company

. Base
NOTE: Incident Com %vated with the arrival of the first
Company.
Basic functional org tio n: 4 Companies.
2. Additional coﬁnts: “

» hypothetical fire:

entilation problem
Limited salvage problem
ck to our basic functional organization:

Fire Attack - 1 Company
Lobby Control - 1 Company
Staging - 1 Company
Base - 1 Company
TOTAL 4 Companies



Continuing on:

Minimum fire attack - two companies per floor -
Add one company -

12th floor 1 Company
13th floor 2 Companies
- TOTAL 7 Companies

Stairwell Support

per each 10 floors 1 Company
TOTAL 8 Companies V

Rescue/Evaluation

TOTAL
Ventilation -

TOTAL
Salvage -

TOTA 13 Companies
Air Su - 1 Company

14 Companies

The above proce
Depending o "
augmentati Ofhers might be discontinued. The Fire Attack Companies and the
Stairwell Opp\ rce require early relief consideration. It is also obvious that, with
a worki in tRe upper floors of high-rise building, the potential and the uncertainties

involfed req that resource/reserves be activated at both the Base and Staging area

ely offered as a Basic Commitment Evaluation Procedure.
, certain of the above mentioned functions would require
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vil.  TIME FACTORS

At a regular fires it takes time to transform orders into actions. In a high-rise
incident, the time factor becomes much more critical due to various factors.

A. Distance:

1. Apparatus to the involved structure.

2. Lobby level to the fire floor.

3. Stairwell exit to the involved portion of the fire floor.
B. Fatigue:

1.
2. Climbing stairs.

3. Laying lines in confined stairway and flarro
4. ent

Firefighting in a hot and humid enyiro
Under normal ideal conditions, utilizing g€ it will take a company

approximately eight minutes to reach the & o8r of a building. Utilizing the
stairs, it takes approximately sixty ds per floor for fully loaded
Firefighters to reach floors.

Carry equipment from apparatus to LobbyQV

IX. RESOURCES

Operations at high-rise ergeficies may encompass the worst conditions
imaginable in that particula ilgng.

(Re tendency probably would be to throw up their hands
before beginnigg. Tr here the importance of all agencies understanding the
Incident Co Stem and sharing resources through mutual or automatic
-aid pays

Wh es are available and how can they help us?
A iCtpal Agencies

Police Department
a. Traffic Control

b. Crowd Control (falling glass).
cC. Crowd Control (people exiting the building).

2. Department of Water and Power
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a. Additional water supply.
b. Restore power to the building.

3. Department of Public Works

a. Barricades
b. Emergency power
C. Lighting

B. Private Corporations

1. Elevator Companies V
a. Restore elevator service. 0
b.  Assist in elevator rescue if neeG
2. Building Engineer \
Operate or shut down ndling System.
Provide extra stairy@Wke
Provide automati@alaf tem monitoring, updating.

Provide valuab Sight regarding buildings’ water system(s)

3. Structural Engjpeerspdrchitects
4, Contractors C

It doesn’t take a gg

oo0oTw

cal of imagination to see that, upon prompt call to these

ipline, the best thought-out and most comprehensive strategy will

job assignments are given, they must be acknowledged and specifically
ed out. Chief Officers and companies will be assigned duties that lack the
amour that firefighting possesses.

"Team Playing" is the name of the game. "Freelancing" or disobeying the orders

of the game plan because a Company or a Firefighter thinks he has a clear shot
at the fire only contributes to confusion and creates safety concerns.
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When companies are assigned to floors above the fire, they must hold their
position. Even though conditions may be favorable at that time; conditions do
change and in the absence of communication; otherwise, the officer who gave the
assignment assumes that the position is covered. .

Whenever there is excess personnel encountered, make them available for other
assignments.

There must be no "wanderers" (firefighters who may have lost their ¢

Officers must be strictly aware of the involvement and locationSy of\their
subordinates.

XI. OPERATIONAL LOCATIONS:

Strategy should include preplanned operational location
Numerous considerations are involved:
A. Falling glass. \
B. Access to the building. Q~
C.

a

Distances from the building:
1. Movement of personn equipment.
2. Helicopter noise.

D. View of the building‘ ,
E. Facilities:

XIl. R PLY:

at are the various water supply factors we should take into consideration when
lagining our overall strategy?

A. Is the water supply to the building sufficient?

B. Are the fire pumps capable of supplying the anticipated flow required to
handle this incident?
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C. If the water supply to the building or the pumps are not capable of
supplying our needs, what can be done to increase the supply?

D. Is the building sprinklered, and is the system operational?

E. If the standpipe system is inoperative, does our strategy include an
operational plan to cover this contingency?

All of these factors must be taken into consideration if we expect, t a
successful operation.

X, COMMUNICATIONS:

Communications related to strategy will not only inclu V)epartment
Communication System, but even more important, the hafjware®esigned into the

building.
A. Department Equipment. \
Department radios.
Fire Department voice pg jeld telephone.
Bull horns.
. Messengers.
B. Built-in Building Syst ;

rop o

1. Built-in voice Mgwergd telephone system.
2. Telephape
3. Speci gency Systems.
4. .
ay '
o-way Control Room
5 r Telephone System.

On N occasions when we encounter a major fire in a high-rise, we may
to utilize all the communication systems at our disposal.

Xl GISTICS:

e success of your overall operation at a high-rise emergency is going to be

directly related to your logistics organization.

E.g.. You have personnel and equipment in the street - you need them on the
floor above the fire - by the time they get from the street to the floor above
the fire - you may need them three floors above fire.
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There are several factors that should be considered:

A. How is equipment movement going to be handled?
1. Elevators
2. Stairwell Support
3. Carried by Companies entering the structure

B. How are fire personnel going to ascend in the building?

C. What is the minimum number of reserves required to maintai ensive

attack?

Don't forget the most important resource at your dispoSal, TIME!!! If you don't

use it wisely, it will destroy the effectiveness of you ra ration.
BASIC STRATEGY

of a fire, apply in a high-rise
re fire.

The basic strategic concept of controlling
incident just as much as they do in a

Our strategy would be to control th ides of the fire on the fire floor. The top
side would be the spread of firg upwagd $hrough the poke-through construction
and exterior lapping of the fikg. \Lhe Hottom side would be spread downward

through poke-through congtructi

There are certain locations we must maintain control. If we are unable to
erall strategy could be adversely affected. These areas

A. ElevatomN€Obby areas (affected floors).
djacent to the stairwells.

St ells themselves

)\m

thIS end, it is essential that the Fire Investigation Team ("Fire Attack") inform the
ent Commander of primary conditions.
Location of fire - amount.
Condition of hallways, elevator lobby area, stairways.
3. Evacuation, ventilation problem, if any. Each of these conditions will
materially aid the Incident Commander in his overall strategy and
development of resources.

14
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FIRE EXTINGUISHMENT

Main strategy in fire extinguishment is to locate fire and contain it at that point...
to prevent further spread both horizontally and vertically. To accomplish this
objective, it may take one hose line... or five...or more.

Immediate consideration should be given to providing backup lines
companies. When you have to abandon your hose lines... you will normally
all ground gained! You should also consider the tactical use of two
stairwells to attack the fire.

Consider using a "pinching effect' when positioning your hose | . NOT

opposing hose streams, but the use of an offensive/defensig tactic. It takes
coordination and extreme discipline.

Note: At Fire Interstate Fire, hose lines wer er ut of four to six
separate stairwells.

Additionally, you need to place additional c \and hose lines above the
(o)

fire floor ASAP to protect for extension. D e companies above the fire
floor without protection lines below!! Thj also hold true of companies out
on fire floor ... you must have contro ells at all times, to provide for

escape.
A major concern to all memb king the fire floor(s), should be open spaces
and the plenum area of eagh floo

Use hose streams or pike pol@$™o take out dropped ceilings.

If heat justifies,
of ventilating :
hallways, o i rs, etc. Think POSITIVE PRESSURE!!

Reali ions of your personnel, protective clothing and equipment.
La N ctive clothing results in heat build-up and eventual fatigue. Officers
sporsible for not overextending their personnel.

t, but certainly not least, when planning your strategy and tactics, thing of
TY FIRST!



CONCLUSION:

At the beginning of this Chapter, we quoted for Strategy and Tactics:

"Science and Art", "Plan or Method". In conclusion, then, it can be seen that there
are many areas of concern; areas of challenge, if we are to be successful in the
handling of high-rise incidents.

Our treatment of the subject has been broad and general -- an eye opener,
From this point, we must delve deeper into each area: construction
organization, fire extinguishment, and etc.

We must increase our knowledge; we must preplan individual uil@ingse We must
prepare ourselves -- for our strategy and tactics must be thought outWye advance of

the working fire in the upper floor of a high-rise building.
We must have a "PLAN OF ACTION"! Q

N\
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HIGH RISE OPERATIONS

PRIORITY OF ASSIGNMENT

l. DEPLOYMENT OF FIRST ALARM ASSIGNMENT

There are two basic concepts when it comes to the deployment of a firgt al
assignment at a high rise fire. The first is to throw the entire assignment into "R "
and go after the fire. The second approach is to establish a basic ORGANIZA it
your first alarm assignment and to initiate fire suppression efforts at the e time.

The second approach has been proven to be the way to go. If yo Wmediately
establish a "command structure", you will never catch up and_you Wil ‘@timately lose

track of resources...guaranteed! As a supervisor, you are ac bleffor all personnel
under your command and as the |.C. you are ultimately for all personnel
assigned to the incident. You must think ACCOUNTABILI

The difference between a successful emergency op€ ich is brought to an early
conclusion and one that becomes a protracted effo eavily taxing a department’s
resources, depends greatly on actions taken ling companies. Our experience
has shown that initial actions at a high-rise ust fall into a priority order if the
operation is to progress smoothly to a suc conclusion.

igh-rise structure is five companies and
ur agency’s configuration, the five companies may
e engine companies or any like combination

The normal first alarm for a report
a battalion chief. Depending on
consist of two truck companies a

®

When placing the fir
rise command styae
oFirst-| Oe .

Offj erg\s adio size-up, assumes responsibilities of Incident Commander and

dS\the Company as the Fire Attack Team into the building. The primary

respon8Sibility of this team is to locate and identify the emergency and determine
sgope.

Q~Second-ln Company
T

his company normally establishes Lobby Control. This is a critical assignment.
Lobby Control has a significant responsibility for personnel safety because they
control elevators and vertical access routes.
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Lobby Control also controls the air handling system and coordinates logistical
support between Base and Staging. In a working incident this responsibility will
probably require the assignment of an additional company.

Supplying water to the building standpipe will be the responsibility of the second
arriving engine company. In this case the Engineer of the second arriving
company has the responsibility for water supply.

eAdditional Companies of First Alarm

Staging will be established utilizing a company from the first alarmassighment
consistent with strategic considerations and priorities. Staging pers must
ascend by a safe route and set up Staging, normally two W the fire.
Staging is the assembly point where a reserve of persognel a ipment are
maintained awaiting assignment within the building.

Base may be established by available engineers fforfjthe fifst alarm assignment,
or by a greater alarm company. Once Bas b established it will be
augmented at the discretion of the Incident ander.

The basic requirements of the Incident amg System have been met with the
establishment of Fire Attack, Lobby ) ging and Base. Any Additional
resources will be assigned by the Inci@gnt8ommander to supplement the system
and implement incident strategys

R

I SECOND ALARM/GREATER PANIES

With the arrival of second alarm an ater alarm companies, consideration must be
given ASAP to placing cgogPgnies above the fire floor (2cos.min.). Additionally,
resources to back-up fire ‘% ompanies need to be given a high priority and be
considered early on ( N

The ultimate ope be to have two companies assigned to each hose line in
operation at all iding for constant relief at the nozzle). Another method of

nt relief, depending on the size and ability of your companies, would
our Persennel, but ONLY if you can maintain a minimum of two.

Oth osition®that will need to be addressed:

epgilation - 2 companies
arch/Rescue  ----- 2 companies*

Evacuation = - 2 companies

eSalvage @ = - 2 companies
e Stairwell Support ----- 2 companies*

10 companies
*more likely 8-15 companies assigned to these groups
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We've just absorbed 19 to 20 companies and we're just beginning. If your companies
have less than four personnel assigned, you will have to ask for that many more
resources.

ASSIGNMENT OF COMMAND OFFICERS

In a routine high-rise incident company priorities of assignment are implemente@Nas
described above. A command officer (Battalion Chief) arrives, relieves a subgrdin
officer as Incident Commander and deploys resources to control the incide

In a major high-rise incident involving greater alarm companies it is neceSgary t@ build
upon and augment the basic system established by the first alarm assignme more
resources are committed to the incident, command level resp w must be
h

assigned on a priority basis to insure a smooth and effective expan e system.

The first arriving Battalion Chief normally will be assigfled t ties of Incident
Commander.

The first arriving Assistant Chief will relieve the@ommander (first arriving

Battalion Chief) who will then become the Plannin

Additional command level personnel will be at the discretion of the Incident
Commander. Critical ICS positions to be corngj d in a high rise fire should include, but
not be limited to:

eDivision Supervisors - Flogr
o

e
F

ve Fire
el ogistics

%
and needs of the |.C. will determine when each of these positions is to be
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DEMOBILIZATION/OVERHAUL/RE-ENTRY

Introduction

After a high rise fire has been knocked down and the building searched, the
demobilization, overhaul, and re-entry phases of the incident can become a big
challenge than the actual fire. In order to effectively handle these phases of the ingide
an organized demobilization plan must be developed. Lost jobs, business inter

lost revenues and displaced persons will have a major impact upon the commu d
create hardships for those involved.

After a knockdown has been declared, the primary goals for an@Wmander
are:

- Develop Cause Determination

- Develop a Demobilization Plan \Q

- Develop an Overhaul Plan

- Develop a Re-entry/Re-housing Plan Q~
O

All of these goals can be accomplish roligh the continued use of the Incident

Command System. Q

Cause Determination

fo determination rests with the Incident Commander.
Due to the magnitude €I m@st high rise fires and the associated dollar loss, this function
is normally perfor pegDepartment policy, by A-Unit. It is the responsibility of the
Incident Commafidegiio preserve and guard the fire scene and evidence until the
building or p f the building are released for overhaul by the Arson Investigators.

The primary responsibilj

DemobiliZ&ati

nt Commander’s responsibility to release resources as soon as possible
building back to the owner/responsible party. In order to do so, the
ommander should consider holding a Plans Meeting with key members to
uss demobilization plans. The Incident Commander along with the Operations
~(when implemented), Logistics, and Planning Section Chiefs need to discuss how to
diffuse the incident in controlled stages. Considerations should include staffing for the
overhaul, re-entry and security. At this time, the Incident Commander should determine



the number of resources needed to handle these functions. One important issue to
remember is that all responders, especially first-in companies, may have been subject
to extreme working conditions. The Incident Commander should consider using fresh
or unused companies for extensive overhaul and re-housing of tenants. .

It is imperative that the Incident Command System continue to function during
demobilization.

Overhaul

The overhauling process is determined through an orderly examinationNef the fire
building and its contents to ensure that the fire is completely o The dent
Commander shall determine cause, extent of the fire, materials uWand the
structural stability of the building. ‘

The first priority for the Incident Commander is to ensure the puildi tructurally safe
for firefighters. Incident Commanders should considgr @onferfing with structural
engineers, representatives from Building and Safety, N ent staff regarding
structural stability. A plan needs to be established fo gafized overhaul procedure.
The building must also be thoroughly ventilated so t ters can work in comfort.
Additionally, hose lines must be charged and i e ¥ extinguish any remaining fire
and guard against any flare-ups or unknow

The Incident Commander will determine Where tRe overhaul will begin and give direction
as to the extent of the overhaul ope ns: en starting to overhaul in a room that
contains considerable stock or matgfials, iimay be necessary to provide a clear space
in which to work. Salvageable artic t be separated from burned materials and
placed in a safe location. If g¥eghauling above ground, it is imperative that the floor
below be checked for salva e@ls to prevent further water damage.

Depending on the loc f th€'fire, it might be unrealistic to carry out burned objects
to street level. ltis t e burned objects to the center of the room and provide
for thorough exti Officers should take time to observe conditions on the
overhaul floor, this process. Time taken during the overhaul stage will reduce
excessive e and ensure complete fire extinguishment.

If strucitiral integbity is in doubt, a fire watch should be considered and firefighters should
not b wed to enter the area.




The Incident Commander should consider turning the overhaul responsibilities to the
owner of the building when the following conditions are met:

1. The fire is completely extinguished and there is no possibility of rekindle.
2. No additional fire related damage to the building can occur.
3. Safety of civilian overhaul personnel can be assured.
4. Security of the premises is in place.
Re-Entry/Re-Housing V
During re-housing of occupants, it is important that fire depart ers@nnel establish
criteria for people to enter the building. This will be best acgompli by conducting

personnel. The fire department, in conjunction with input fr ilding management
personnel should determine who will be allowed to
how long they will be allowed to re-enter, who wi
access routes will be utilized for the building

a Plans Meeting with the general staff, command sta% bullding management

& building, when and for
RpOVId® tenant escorts, and what
an

During incidents requiring large-scale evacua building, Re-Entry/Re-Housing Unit
Leader position should be established. is p@sition reports to the Evacuation Group
Supervisor (if established) or the Inci ander. The officer in charge of a Re-
Entry/Re-Housing Unit shall formulate pl s and coordinate with other units in the
Evacuation Group and agenc:es reg he safe re-entry of evacuated areas and re-
housing of evacuees. This qf shall coordinate the release of pertinent information
to the evacuees under the of the Incident Commander.

Lan o

Responsibilities
1. Provide i ' egarding the incident as follows:

icate with incident personnel to gather appropnate re-entry/re-
housing information.

rlef Community Liaison Officer/PIO’s assigned to the Evacuation Group
(Shelter, Incident Commander, etc.)

Communicate information to evacuees under the direction of the Incident
Commander.

D. Communicate information to Mayor/Council offices.

3



2. Establish RE-entry Plan.

A Confirm safety of structure or evacuation area based on information from
responsible agencies (Building and Safety, Ultilities, fire department
supervisors, County Health, etc.)

B. Determine if re-entry will be of a temporary or permanent nature.
C. Formulate a plan for a safe/orderly re-entry.
1. Determine the safety of persons re-entering structuréjfevacugation

area.
2. Ensure that appropriate safety equipment is provi Vrsons re-
entering as needed (e.g. flashlights, boots§helmgts, etc.) The

Supply and Maintenance Division is g£apabl providing the
aforementioned supplies as needed

3. If temporary, determine duratio &y.

4. Provide supervision/guid sons temporarily re-entering
structure/evacuation area’

5. Consider using othegelem@nts of Evacuation Group ICS to ensure
orderly and coo teg regfentry.

6. Confer with buil nagement regarding the re-entry plan when
appropri

A. Coorging ithfall elements of Evacuation Group ICS in order to carry out
an ation of the evacuation plan.
B. Nﬁ at adequate resources are maintained in order to provide a safe
d cbordinated demobilization.
4. ate Evacuation Group Supervisor relative to

Media Contacts

- B. Mayor/Council Contacts

C. Evacuees



D. Confirm safety of structure/evacuation area.
E. Re-entry/re-housing plans.
5. Maintain records regarding
A All media contacts
B All Mayor/Council contacts
C. Document Re-entry/Re-housing Plan
D

Maintain accurate records of activities chronologicailQV

E. Use evacuation records to assist re-entry/re-housi

Once the fire department has released the incident, the sgcugity of Broperty must be left
with the owner or responsible party. \

Fire protection devices should be reset, if possib er systems restored and

elevators operational. Field officers should ¢ r @tilizing the expertise of the Fire
Prevention Bureau staff when restoring fir ty systems in these types of
occupancies. [f building management/dep personnel are unable to restore the
fire protection equipment, a fire watdlg not hall be issued and a fire watch
established.
Conclusion

The information provided i
that could occur during
It is intended to serv

"@pter is not intended to address all possible scenarios
ization, overhaul, and re-entry phases of an incident.
S to assist officers with these functions.

As previously sta 9 obilization, overhaul and re-entry phases of an incident can
prove to be a farg&f challenge and have far more impact than the actual fire itself. It is
imperative eN t Commander have a well thought out and orderly plan so that
these phdSeSycan De accomplished with the least amount of impact upon the building
manag€ment tenants.




HIGH-RISE OPERATIONS

COMMUNICATIONS

INTRODUCTION:

As we stand here alone at the Command Post in the street, wouldn. it be fige’to say:
"Cap, how are things going up there?" "What do you need?"

Cap is on the 23rd floor just moving into position with his crewdand says: "Chief,
we’re moving in right now. We have the fire cut off at the h y. levators are safe
and the west stairwell is clear. Give you a better report in\@ mindte."

Technically, we thought we had that with the adve e -way apparatus radio and
handi-talkie.
But in the high-rise building of today, we ha s in communications. The handi-

talkie works in one location and not in ano it works, it's difficult to get a message

through due to excessive air traffic.

The purpose of this lesson is to brjefly cayer the alternate means of communications we
may find at a high-rise emergencySYgcidgnt. Any one of them, if it works, might be most
important to the effectiven f our Operations.

D N the age and design of any particular high-rise building, various
e for* communicating both within and outside of the building may be

provi .

respect to Fire Department Emergency Operations in that building, each of
e communication means have their unique uses and constraints.

- Also, depending on the emergency situation in that building, one communication

means may be fine one time and not so good another. Example: If the
telephones in the building are connected to a switchboard and inactivated after
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hours, an after hours fire will pretty well eliminate the use of telephones. There
are, of course, a few exceptions to that example.

Since we've mentioned telephones, let's take a look at them as we will find them in a
high-rise building.

The telephone company péople tell us there are many types, combinations and S
of situations we may run into as far as telephone service. And they quickly a

They're working on a lot more.

We will just review a few of the most pertinent points with respect to our Qperatipns:

A. Telephones: OV

1. Power source:

As with the various types of service whi found in a high-rise

a. Building power source

b. Back-up battery powe

C. Outside power, r
2. Telephone InstrumerO
Again, with uments themselves, there are, of course, different
types:

2

a.

d. Call Director

@&C.\ Coin Operated

The use of the instruments, of course is basic. The exception might be the
call director type of instrument.

For some of our people, a five minute training program might be in order
to show them how to use the "hold" button and thereby use the one
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instrument for more than one call at a time.

As to whether the instrument can be used within the building and outside,
it is trial and error.

a. If no tone, "talk" - a switchboard operator may answer.
b. If a tone, "dial" - you may get the number you are trying tg,rea
C. With a "tone", you dial but don’t make a connection - dial%"%hen

use the telephone number.
Essentially, the above provisions will cover you whe Wn outside
line telephone or a switchboard (manual or automatic):
3. Operations QQ
Under high-rise emergency condition % arious points in the
o}

operation, it can be very advantageo, e a telephone, find that it
works, and use it. A few examples :
a. Lobby
(1)  Security Gué&d at 8pnsole
Fire re@n 4th floor - building occupied.
Pessibilities:

an the Security Guard call someone on Floor 14 for
a report of conditions?

(b)  Officer going up can get the number of the console
telephone to above ground floor, he may be able to
use a telephone to contact lobby.

(2) Lobby Telephone
Officer going up takes that number with him, provides a

possible avenue of communication back down

b.. Elevator:

If the elevators are not to be used, yet the telephone is operational:
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(1) Place elevator in manual operation, holding elevator at lobby,
with doors open.

(2) Above ground officers take telephone number with them.
c. Office Telephones:

Using an office telephone and finding it works is, of courge, g
You can call the Dispatch Office or the Lobby (if prearr

A few other conditions on the office telephones, in th@ge sitliations
where you want to establish and hold a means #cw cation.

(1)  Single Instrument: : Q
Try to get two telephones clos@ .
(a) Use one for incomi & r for outgoing, or

(b) Hold one in c@use, leave the other for
incoming. Q~

(2)  Call Director:

If you h , use a Call Director instrument. You can
use it ifl combination.

(3) itlghboard Service

If you are on an itchboard service, ask for the Supervisor and make
arrangements@s p€cesSary. Don'’t use switchboard operators to relay messages.

Summi lephone aspects, these instruments can be the avenue of
com iC&@tion that makes for a successful operation.

replanning in this area for each high-rise building, will give you a jump on
ications effectiveness.

ing Communication System (Public Address)

Current codes in our City provide requirements for a Building Communication
~ System in all high-rise buildings (over 75 feet).

In many cases however, existing buildings have already incorporated a
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Communication System of some type. That is the system that is normally used
to pipe the music to all floors.

The system transmits from one location and speakers are provided at various
locations on all floors. In existing buildings that have such a system, should you
wish to use it for emergency communication, preplanning is in order.

1. Can it be activated for voice communication to all floors?

2. How?

3. From what location in the building? .

4. Is it selective for given floors? V

It is not for our purpose in this lesson to get into code specifics bt perhaps it would be
well to briefly cover the requirements of such a buildi \ ication system of the

future.
1. It must be capable of warni ildigg occupants of fire or other
emergencies.
2. All areas of the building must bé&covered and it must be selective.
3. The controls for the sysiem must be located at the Fire Control
Room/Station.

NOTE: e Control Station is our term for an approved location

gin various controls and montitoring equipment are
ded for our emergency use.
' E : Va., Building Communication System
&\ b. Fire Department Communication System
C. Fire Detection and Alarm System Panels
d. Status indicators and controls for elevators and air
handling systems

e. Emergency Power Controls

f. Public Telephone
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f. Public Telephone

Back to the Building Communication System, there are a few problems or
cautions:

1. It is generally a one-way form of communication.

You can talk to one or all floors but on that instrument, thél cannbpt talk
back.

2. For emergency use, a great caution must be U%Manic. Any

message given over this system must:

a. Be calmly given < ’
b. Be definitive in instruction \

C. and must fit the overall g endy plan.

Let's look at a typical code require t YQr High-Rise Building Communications.

CENTRALIFIRE € ONTROL STATION:

A Fire Control Statiopssigall be provided in the building design and in a location
approved by the Fife Department. It shall contain the following:

A The Bullding CoMmunication System Panel and the controls.

B. T artment Communication System Panel controls telephones
and-held telephone sets. The number of telephone sets shall be
rivined by the Fire Department.

A\e Fire Detection and Alarm System panels, annunciator and controls
therefore.

The status indicators and controls for elevators and Air Handling Systems.

- E. A Public Telephone.

F. Sprinkler Valve Status Indicator and a Water Flow Indicator.
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G. Standby Power, Emergency Power Controls and Indicators.

A Public Communication System capable of warning the building occupants of
a fire or other emergency conditions shall be provided as follows:

A. Voice Communication or other system having similar capahijli
acceptable to the Fire Department.

B. All areas of the building shall be covered by the Comn% stem.

C. The Communication System shall be subject to control central fire

control station.

D. Installation, alteration and major repair of thejitemsHisted in Subsections
A, B, and C, of this Section shall be perfor er permit.

The Fire Department Communication S be a combination of the

following:

1. Radios

2. Sound powered telephp®me Ruilifin)
3. Face-to-face

We could spend
experienced in
buildings--bu

deal of time discussing the problems we have
ith respect to the use of handi-talkies in high-rise
ity, let's say. They were not dependable.

Well, if t

B&e& ing that question, we set down certain criteria:
1.

st be dependable.

t work, what would?

Must be two-way clear communication.

Must be communicative in all parts of the building and at the Command
Post.

4. Hopefully, it is not dependent on the building’s source of power,
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conventional or emergency.
Again, in the interest of time, suffice to say:
We borrowed a page from the military and settled on the old military standby, the sound-
power (or voice-power) telephone.
It pretty well meets the previously mentioned criteria:
Dependable

Two-way communication QV

Can be located in all parts of the building

Not dependent on building’s source of power. < ’

For the purpose of this lesson, we will cover th Déepartment’'s Communication
System as the code requires for all new buildin; Y

SYSTEM REQUIREMENTS: 0

A sound-powered Communication Systegl (2-wire conductor) capable of communication
between all floors and with ire Control Station as follows:

2

a. flgor landing (in each stairwell)

1. Telephong’ja ions

\ Each exterior stairwell exit (ground level)
C.

Each stairwell roof opening.
d. At Fire Control Station

Multi-stairwell connection

Interconnection between stairwells.

3. Sound-powered Telephone sets
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Minimum number of Sound-powered Telephone sets to be stored at Fire
Control Station.

At this point, with such a system, hopefully, we have communication throughout
the building.

We want communication throughout the building and to the Command Pgst.
now becomes relatively simple.

A 2-wire reel is run from the Command Post to the previou merttioned
telephone jack at the exterior of the stairwell entrance, and the Co Post
is in the circuit.

The last mentioned link from the building to the Comma ostland to the hose
e

location is equipment that could be carried by the D m ore dependable
than stored at the building).

A sample of code requirements is: \

A sound-powered Telephone Communj n System capable of communication
between all floors and with the Centr ion shall be provided as follows:

A. Telephone jacks shall bedgocate
1. At every floor [evel imgeach stair shaft.

2. At eve gerior I0cation where a stair shaft exists to a public way.

e

Fire Control Station and all other levels of the buildings, including
extefhal locations.

Sound-powered Telephone equipment, including communication panel,
telephone sets and location of telephone jacks are subject to Fire
Department approval.

of each stair shaft penthouse located on the roof.

A minimum number of hand-held telephone sets shall be made available
and stored at the Central Fire Control Station.
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NOTE: If you string your own hand-wire - practice is required regularly.
There are tactical methods in placing the wire in service such as:

1. Use duct tape to secure above floor levels.

2. In stair shafts, go up middle area not around stairs.

3. Outside, when possible, secure above ground (trees, poles, etc. If th
not possible, use area not in heavy traffic, such as personnel
building.)

4, Resources for manning telephones may not be geadil ilable.
Remember, a person has to have the receiver to his aWuously, or

use a head-set.

FIRE DEPARTMENT STANDARD EQUIPMENT: < ’

With respect to Fire Department standard e@ communications at high-

rise emergencies, we are talking primarily

Apparatus radios Q~

Handi-talkies (portable ragios)

We will make no attempt fat angexhaustive treatment of these two items of
equipment in this lesson, b rath€r we will just zero in on a few considerations

that seem worthy in g igh-riSe operation involving a lot of companies.

A Multi-juri ct

c@npatibility is not existent, Command Officers should consider:

erations:

Placing sedans close together so that both channels can be utilized.
djutants or Chiefs then can establish physical communication.

& Exchange handi-talkies at Command Post.

Each Officer can then be knowledgeable of the other’s radio activity
in addition to communication back and forth.

Greater Alarm Companies:

The frustrations of excessive radio traffic at a high-rise emergency are
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overwhelming. A little preplanning can eliminate some of that "traffic".

1. As soon as possible, Incident Commander should designate
location of base to:

a. Already dispatched companies.

b.  Dispatcher

All incoming companies should be dispatche hat
designated location.

These actions, alone, would eliminate fows standard
messages.

Command Post, what are your jfistruct ’

Company X - standby!

Company X - report to so an
Roger

2. As soon as companies r iNYQ base, turn off radios.

a. Eliminate feedb d noise at base.
b. Eliminat sible "stuck" transmitter from one of the
apparatUs at the base.

C. Multi-fr ncy ios:

If Iti ncy radios are available, Command Officers should
e gbmmiand channel where possible.

aiW; a little preplanning.
a Chief Officer is working inside a building, he probably needs his
handi-talkie on the "incident" frequency, but if he has "command"
message he can say,

"Meet me on 5"; Switch over and transmit.

Command Post can initiate such a call in reverse.

Handi-talkies
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For handi-talkie use in the building, it is trial and error.

1. Try it from your location.

2. Move and try it again.

a. Try near a window, out a window.
b. Try near an outside wall.
C. If near the roof, go to the roof.
3. If you find a location where it works, rem ye location.
A few feet one way or the other c ke the difference.

4, Don’t expect the same result\hou later or the following
|

day. Weather conditions euid an important part.
Bullhorns (portable PA SysterQ~ :
Bullhorns if available ready instrument to assist in
controlling people on und level area.

Until such a ti s ave assistance to establish barriers, this
may be your lBest m@ans of clearing the area for anticipated falling
glass. Bullhorn also been used somewhat by stairwell support
officersg mmunicating with their people.

NOTE: olume level should be controlled in stairwell due to
echo and distortion problems.

communications available to the Fire Service is the computer
terminal. This system is expensive, but the Phoenix Fire Department
ice agencies have installed systems, and they work.

eciaMcommand Vehicles with on-board computers will also enhance the High-

seLommunications. Included in these vehicles are also:

a
b.

C.

Cellular Telephones.
Copy Machines

Multi-frequency Radios
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d. Scanners
e. T.V. Monitors

NOTE: LAPD has a mobile camera mounted in a helicopter which
transmits a signal to the Command Unit. A directional
entrance is used. In a High-Rise fire with the helicdhter
making 360 turns around the building, the Jnci
Commander should have good visual of his fire.

We all know that "face-to-face" communications are the very bestN[his practice
should be priority whenever possible.

Officers reporting to the incident should park in base an reston to the
Incident Commander for assignment. These single resolgces @an be assigned
e ineiden

Command or Functional positions, receive briefing t and who they
are relieving, etc.

The Incident Commander should also de t ese officers the incident
objectives and strategy.

CONCLUSION:

In concluding the subject of communi®ations, we realize we have only touched
the surface due to peculiaritj ividual building design we would hope that
through our brief exploratigh, theke is some method or combination of methods
which will provide adequateycompiunications at a given high-rise emergency.

Rlanning.

instrumen i igt'us in the overall operation of controlling the emergency.

Q,}\

13



ALEXIS NIHON PLAZA FIRE

Investigation Report
High-Rise Office Building Fire

Montreal, Canada

October 26, 1986 Q
Prepared b2 ;

Michael S.9sn

Fire (roteci pecialist
Fire Investigations pplied Research Division

ire Protection Association



ABSTRACT

At approximately 5:15 p.m. on Sunday, October 26, 1986, security guards
discovered a fire on the tenth floor of a 15-story office tower at the Alexis Nihon
Plaza. The 13-hour blaze caused a portion of one floor (including at least one girder
and several beams) to collapse and resulted in heavy fire damage on the 10th, 11th
and 12th floors. The fire also spread to and gutted the entire top floor of the
building. The damage to the structure and contents has been estimated at 80 million
dollars (Canadian).

The fire resistive office tower was a non-sprinklered structure With h

detectors in the electrical rooms and smoke detectors in the elevator lobbie
w w

area

t
Originating in an unoccupied tenant area, the fire burned as
discovered after smoke had reached the top floor. The fire involved on

the 10th floor before fire fighters arrived.

floor and this reduced the effectiveness of their early fi In addition, low
pressure in the standpipe system further reduced ffeGiveness of interior fire
fighting operations.

The fire fighting crews could use only one stairw&gai ccess to the fire

Aerial equipment could be positione y three sides of the building
and could extend only as high as the nin r. So, similar to the interior fire
attack, the exterior attack against the €ire wafalSo hampered.

The fire spread horizontally on the 10th floor and breached the enclosure
walls for a stairway through non-fifgstopped penetrations for communication wiring.
This provided a path for fi ead to the 11th, 12th and top floors. In addition to
this spread mechanism, as able to reach the 11th and 12th floors through
damaged HVOC ductifig.

S

The fo considered significant factors which contributed to the
severity of \ :

&L k of automatic detection or suppression of the fire in the incipient
stage.

Inadequately protected openings in walls serving as fire barriers.

Vertical spread of fire through interior stairways and HVAC ducting.

4) Delayed fire location determination due to inaccessible annunciator
panels.



S5) Inadequate water supply for standpipe systems due to a partially closed
valve and improperly labeled fire department connections.

6) Limited interior and exterior access to the fire areas.



INTRODUCTION

The National Fire Protection Association (NFPA) investigated the Alexis
Nihon Plaza fire in order to document and analyze significant factors that resulted
in the loss of property. This investigation is part of the NFPA’s continuing effort
dedicated to the documentation of technically significant fires and to the reporting
of “lessons learned” data for loss prevention purposes.

The NFPA became aware of the Alexis Nihon Plaza fire on October 27
Michael S. Isner of Fire Investigations and Applied Research Division trave
Montreal, Canada to document the facts related to this fire. An initial three days
of on-site study and subsequent analysis of the event were the basis for this t.
Entry to the fire scene and data collection activities were made possi hroygh the
cooperation of the Montreal and Westmount Fire Departments. This resents
the findings of the NFPA data collection and analysis effort. é

This report is another of NFPA s studies of fire havifig parficularly important
educational or technical interest. The information pre igfbased on the best
data available during the on-site data collectioy aseNand during the report
development process. It is not NFPA’s intention that/fisweport pass judgment on,
or fix liability for, the loss of life or property ting from the Alexis Nihon Plaza
fire.

This report describes fire safeqg conditionis at the Alexis Nihon Plaza and
presents finding on contributing rSyto the loss of life or property based on
NFPA analysis of collected data gnd obsgrvations during the investigation. Current
codes and standards were used asSgritega for this analysis so that conditions at the
plaza on the day of the fire gauld be pared with current fire protection practices.
It is recognized that theg and standards may not have been in effect during
construction or oper Alexis Nihon Plaza. In addition, NFPA has not
analyzed the Alexi :
which were in exi wif€n the plaza was built or during its operation.

The4godp€ration and assistance of directeur adjoint, Raymond Therrien;
assistanfglire Alan Newbold; and Chef de division, Andre Bourdeau of the
Mont ire Department are greatly appreciated. In addition, the author
ackstowledg@g the assistance of Director of Fire, William Timmons of the Westmount

partment; Mr. David Yung, Ph.D. of the National Research Council, Canada;
ep€ Caskanetter, Office of the Fire Marshal in Ontario, Canada; Ms. Kathleen
of the American Iron and Steel Institute (AISI) and Mr. Delbert Boring,

This author also wishes to thank Laurie Ruszcyk, Division Secretary, for her
support during the preparation of this report.



BACKGROUND

The Plaza

The Alexis Nihon Plaza included several structures with different occupancy
classifications (see Figure 1). The largest part of the plaza was a five-story concrete
structure approximately 360 feet wide and 800 feet long that had two basement
levels. The lowest basement level was a utility area and was closed to the public.
The next higher basement level, ground floor, and second floor housed a threegs
shopping mall with atrium openings between levels; floors three through five Wer
an open-air parking garage.

Boulevard, and a ten-story office building facing Atwater . \gifice the three
high-rise towers were on top of the five-story concrete pla%a, they) were designated
as 32 story, 23-story, and 15-story buildings, respectively? gure 1)

The boundary line between the city of We d the city of Montreal
i Because the majority of the
nity had the responsibility for
construction approval and post-constructiomfir@inspections for the entire complex.

Building Construction that had b
on the National Building de
Westmount By-Law 187

._ In addition, a city drafted fire code, City of
dde was in affect.

Montreal. As e Montreal Fire Department accepted the primary
responsibility

The Offig€ T 1500 Atwater Avenue - General Information

The $ige occurred in the 15-story office tower. Because the tower was
spice. The highest occupied level in the structure was the 15th floor; there
designated 13th floor so the top floor in the building was the 16th floor.

Most of the tenant areas were dedicated to general office work and contained
office equipment, desks, other furnishings, and decorations. In addition, these areas
had many filing cabinets, shelves for books and supplies, boxes of paper and other
combustible materials. Several spaces were used strictly for records storage and
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contained a high concentration of cabinets and shelves. In general, few conference
rooms and lobbies were provided on each floor.

Most floors of the tower had two or more tenants; therefore, -the floors were
subdivided as necessary to meet the tenant’s needs. Even with the changes, each
floor had a central corridor which allowed occupants to access the six elevators,
Stairway C (the south stairway), and restrooms (see Figure3).

Fuel Load

The actual fuel load in this office tower was not known. A study p@gform

by Culver can provide some insight into the potential fuel load. In 1973, r
surveyed 23 office buildings and determined that the fuel loading i fice gower
ranged from 6.4 lbs/sq.ft. in the general areas to 16.8 Ibs/sq.ft. in ge/file
spaces. ' Most of the areas in the office tower were used for gefgral cl@rical work.
However, these areas had considerable amounts of storgfe’ in tion to the
materials stored in the spaces designated for that use. efore})it appeared that
the average fuel load in this office tower was likely to fa ddle of the range
sited by Culver.

Building Construction

The office tower had a protected s me and, in general, the columns
were spaced 30 ft. on center in both diregtionsYgec’Figure 3). The girder-to-column,
beam-to-column, and beam-to-girdesy cOgnegfions were made using double clip
angles. In the case of the girder (W24 to column connections, the clip angles
were welded to the column flanges@nd bgited to the girders. In the case of the floor
beams (W18 X 40), the cli gles Were welded to the beams and bolted to the
columns or girders.

Both girders gnd Jean®supported the floor construction which consisted of
a 2 1/2 inch minig ckp€ss concrete slab placed over light steel deck with 3-inch
deep channel pproxiifiately 1 1/4 inches of spray-on mineral fiber covered the
steel colum ich of the same material covered the girders, beams and the
¢l floor deck. By today’s standards, the spray-on material would
stimated 3-hour fire resistance rating for the beams, girders,, and
ion and an estimated 2 1/2 hour fire resistance rating for the columns.

exterior walls had seven-foot high glass windows and five-foot high

in*walls. The curtain walls were aluminum and were in contact with the

oncrete floor slab. Foamed plastic, 1/2 inch thick insulation with an aluminum
or barrier was attached to the inside of the curtain wall.

' Culver, Charles, G. 1978. “Characteristics of Fire Loads in Office Buildings.” Fire Technology.
Vol, 14, No. 1, pp51-60.
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Walls that enclosed the interior stairways and walls that provided separation
between tenant spaces (see Figure 3) had two layers of 1/2 inch thick, Type X, fire-
rated gypsumboard on each side of the metal studs. The Canadian National Building
Code required that such walls have a two-hour fire resistance rating. The wall design
appeared to be similar to a design listed by underwriters Laboratories, Canada
(ULC) and Underwriters Laboratories (UL) for a 1 1/2 hour fire resistance rating.
However, the unprotected penetration holes in the area of the communication
cabinet compromised the fire resistance rating of the stairway enclosure walls.

Other interior walls, which were not being used as enclosure or separ
walls, had one layer of 1/2 inch gypsumboard on each side of metal studs. wev

ing

the type of gypsumboard, the number of layers, and other details varied ac
to the intended use of the wall. For example, most of these walls t tedgat the
dropped ceiling but some walls, such as those between work statjons, ly four

to five feet high.

In addition, interior walls that enclosed the electrical roomis on each floor
- were hollow-core concrete block and ran slab-to-slab. \

The distance from floor slab to floor slab eet. A non-rated non-
combustible suspended ceiling was installed nj etabove the floor. The resulting
2 1/2 foot space above the suspended ceilin Wity space containing electrical
and communication wires, supply-air ducti other equipment. The space also
served as the return air plenum for e

Means of Egress

Stairways A and B
shaft and were separate
Stairway A had a flj
stairways A and B r
grade. The entrg
door assembligS egdli with door closing devices.

g SCiSSOIS stairs, i.e. they were enclosed in a common

dgpartition common to both stairs (see Figure 4).
Ofy staifs that went up to the office tower roof. Both

> 16th floor to the 6th floor where they discharged at

N ndings for both stairways A and B contained a communication
cabin ich rah slab to slab. These cabinets were the full width of the stairway
enclOsures algl were approximately two feet deep. The walls in the cabinet, like the
e re for the stairways, had two layers of 1/2 inch, Type X, fire rated
ard screwed to each side of metal studs. A set of nonrated bi-fold doors

the access opening to each cabinet.

The lower eight feet of the cabinets’ interior walls were lined with 3/4 inch
plywood. This served as a surface to which connections, wires, and other
communication equipment could be mounted. Wires were passed through the floor
slabs between cabinets and were passed through walls to the tenant space. The floor



penetrations contained a fire stopping material; however, wire penetrations through
the wall had no observed fire stopping.

Stairway C was continuous from the ground floor through the 16th floor and
provided access to the mechanical room on the roof. Like stairways A and B, the
enclosure walls for stairway C ran slab to slab and were gypsumboard on metal studs.
The door assemblies for this stairway were also 1 1/2 hour fire rated and equipped
with a door closing device. This stairway did not contain communication cabin

Lockable doors separated the central corridor from the tenant spaces.
layout of most floors placed the north stairways, stairways A and B, on thg tenait

side of the lockable doors (see Figure 5).
Fire Protection l VJ

Wet-pipe automatic sprinkler’ systems protected th€ low sement, the
three levels that comprised the shopping mall, and the 23- office building. Also
1di

dry sprinkler systems protected the three levels of o g. There was no
automatic sprinkler protection in the 15-story offi

unheated parking levels had
several dry standpipe systems. The dry stz 2es had a manual activation device
near each discharge connection. Thefg

valve and supply the standpipe sy I

A 10 inch fire main dedicat@g to #he fire protection systems looped the entire

complex and supplied wate e sprinkler systems in the lowest basement level and
in the three shopping le fire main also provided water to the wet and dry
standpipes up to the fifth owever, the fire department had been reportedly

told that all sprinkle§sysfems and standpipe systems were connected to the fire main.

s@ gse connections with two 2 1/2 inch inlets were installed around
llowed the fire department to pump into the fire main. All the
o

syste

niecti®ns around the building were identified as to the type of

, .e. sprinkler system or standpipe system that each supplied. The

owever, were not marked as to the location of the system such as the
the 15-story office building, or the 23-story office tower.

e 15-story office building had a standpipe riser located near each entrance
oor for the three stairways. The 2 1/2 inch and 1 1/2 inch hose connections to the
ndpipe risers were housed in a hose cabinet in the occupant space (see Figure 5)
and the cabinets contained 50 feet of 1 1/2 inch hose, an adjustable nozzle, and a 2
1/2 gallon air pressurized water (Class A) fire extinguisher.



Contrary to the information reportedly provided to the fire department,
standpipes in the 15-story office tower were not connected to the 10 inch fire main.
Instead, these standpipes were connected to the 6 inch domestic main which supplied
water to the officer tower. A booster fire pump having a capacity of 350 gpm at 160
psi supplemented the pressure from the domestic water supply. A separate fire
department connection for this system was located on Atwater Avenue.

Heat detectors were in the electrical rooms for all floors. . Smoke detecigrs
had been provided in the elevator lobbies and in the return air ducts for the
system. Manual pull stations were near each stairway.

on an annunciator panel in the boiler operator’s room. The boil atgrs had
been instructed to call the Montreal and Westmount Fire emS before
notifying security personnel who would investigate and_ini
evacuation. An alarm signal would also be displayed on anther

in a locked room on the fifth floor (3rd parking level)
The fire alarm system in the building w, &ipped with occupant

evacuation alarms, direct connection to the fire , or interlocks between
the heat/smoke detectors and the controls f ilation equipment.

Ventilation
Heating, cooling, and air li ipment were housed in a two-story

penthouse on the roof of the towgr. Cdhditioned air was supplied to the occupied

Activation of any of these devices initiated an alarm signal thatgwas displafed
o% gr

spaces through large vertical shaft res adjacent to the central corridor. The
enclosures for the verticalg/@ngilation shafts were two layers (one 1 inch layer and
one 1/2 layer) of Type X@ pd gypsumboard and were lined with rigid mineral

wool insulation two

otofized dampers installed between the vertical and horizontal supply air

d utgmatically regulated air flows during normal building operations. There
T bserved fire dampers at these locations nor were there any fire dampers
supply air ducts at the slab penetrations below the perimeter discharge
egisters. Similarly, there were no apparent fire dampers in the return-air duct work.



THE INCIDENT

Fire in the Office Tower

On Sunday, October 26, 1986, four security guards were on duty and in the
plaza. The office tower adjacent to Atwater Avenue was closed for normal busipgss
and the ventilation systems were not operating. Still, there were about 35
workers scattered throughout the building and five of these people were on the
floor.

desk to report that she smelled smoke in the corridor (a
Upon receiving the call, the desk guard sent two guar
investigate and then called Montreal Fire Departmentat 5°
the same time, the boiler operator also received a i

alarm signal to the security desk.
; y separated to begin their

investigation and to begin telling occupa eave the office tower. As they
completed their search on the 16th guard used the stairs to reach the

floors below in order to continue nvestigdtion. The other guard left the 16th
floor in an elevator. Keys for all t@nant sflaces were not available so the guards were

unable to enter some tenant areas, as the north side of the 10th floor.

W, At approximately
tion and reported the

Once the guards reached the 16

up to the 10th floor
the communication
of the fire locati

offifers took'an elevator to the 16th floor, where smoke had been first reported to
beginfthejp search.

hile ascending in elevator, the guard received a radio message indicating

at fire had been discovered in a ninth floor stairway. The elevator was stopped at

- the 14th floor. One officer and the guard stayed on the elevator and continued to

go to the 16th floor. The other fire officer left the elevator and used a stairway to
descend to the ninth floor.
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Once on the ninth floor, the officer was met by several fire fighters who had
just walked up to that floor. These men then met the guard who had discovered the
fire in stairway B. The fire fighters radioed the Montreal Fire Department dispatch
center at 5:24 p.m. and confirmed that the fire had been found.

The fire fighters carried a hoseline with them and connected this hose to a
standpipe on the ninth floor. Upon charging the hose, they found that the water
pressure was low. Despite this, they entered stairway B, attacked the fire inghe
communication cabinet, and were able to momentarily knock it down.

The door to the 10th floor was very hot and could not be open F
fighters forced it and discharged their hoseline into the 10th floog tenan a.
Despite the efforts of this attack crew, the fire prevented them fro W onto
the 10th floor.

Combustion products from the tenant area continu€d to the stairway
through holes at the top of the cabinet walls. The accumgla%ing smbke and hot gases
prevented fire fighters from going above the 10th fl \ tairway A and B.
Since the access door to the roof was in stairway e fighters were unable
to open the roof door and release the trapped co roducts.

Using stairway C, other fire fighter,
attack the fire on that floor. The fire figh
standpipe system was low. The fire f
approximately 5:25 p.m. They fou
length of the corridor and were
moved down the corridor as quic
through the locked doors a
flames, heat and smoke. €

e 10th floor and prepared to
found that water pressure in the

stairway C entered the 10th floor at

ames had extended halfway down the
the ldvel of the suspended ceiling. Fire fighters
hey could control the fire. They broke
e, 10th floor tenant separation and were met by intense
@ e their effort, they could not control the fire.

Early in the €re dttack’ fire fighters thought the dry standpipe system in the
parking levels might b ributing to the low pressure. As a result, they activated
the dry stan s and the air was exhausted from the piping. Water

pressure \ mproved.

n agother attempt to increase the pressure in the standpipe system, the on-
scgfle fire commander had several pumpers from the Montreal and the Westmount
fi paggments connect to the fire department connections provided around the

z ut this attempt, too, did not improve the pressure in the office tower
1pes.

. - The on-scene commander decided to use the ladder trucks that had been
brought into position around the building as a means to supply water to the hoselines
inside the building. Once the apparatus were in place, supply lines were brought
up the eighth floor and up stairway C. The handlines that were connected to the

11



standpipes were disconnected and attached to the new supply lines. The change to
the new water supply was completed about 1 1/2 hours into the incident.

In addition to supplying water to the interior attack crews, aerial apparatus
were also used to compliment the fire fighting crews inside the building in an
attempt to control this fire spread. The Montreal aerial ladders were a nominal 100
feet tall and could place ladder pipes only as high as the ninth floor. The wate
streams from ladder pipes easily reached the flames near the exterior of the 20th
floor and could even penetrate to areas 30 to 40 feet into that floor. As the sfge
were angled up to the 11th floor, the penetration into the building decreased.
hose streams directed at the 12th floor were only effective against fire cloge to the
exterior walls and no hose stream could reach the 16th floor.

Portable master stream appliances were put on the roof theyattack
the fire on the north side of the building. These streams just reaghed the 10th
floor with virtually no penetration into the building.

The interior work proceeded slowly and inten
crews from attacking the seat of the fire. At ab
the building noted that the fire had entered the
stairs and was beginning to spread horizont,
were able to see the fire on the 11th flo heast corner of the building.

Despite the efforts of fire fighter’s from e Montreal and Westmount Fire
Departments, flames began to sprea theW2th floor along the perimeter of the
building by 8:00 p.m.

c ued to prevent the

., fire fighters inside
the area of the scissors
:15 p.m.., observers outside

At sometime between 10:0 nd 10:30 p.m., a section of the 11th story

igfell onto the 10th floor. When this occurred, fire
e immediate area and the fire was allowed to burn
re appeared to be contained to the 10th, 11th and
hen fire was observed on the 16th floor. Fire fighters
ire and it spread across the entire floor in 45 minutes.

Af a%boccurred, no new fire fronts developed and the fire fighters
we
co

12th floors until 11¢
were 1_mable to

gradua to extinguish the fires on lower floors. The blaze consumed
mos bustible materials on the 16th floor. Once fire fighters gained
acg€ss to tho¥floor, they extinguished hot spots.

e fire was declared out at 6:44 a.m. Monday, October 27, 1986. This was
urs and 24 minutes after the first alarm.
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Casualties and Damage

There were no fatalities or injuries to civilians; however, several fire fighters
received injuries which were not considered to be serious.

Provincial authorities have estimated the direct property damage at 80 million
dollars (Canadian). This figure represented damage to the structure and contents
which included several computers and a 6 million dollar, private art collection,

The 16th floor was completely destroyed by fire and the contents of the ¥th
and 14th floors were heavily damaged by smoke and water. Some heat, s €, a
flame damage occurred on these floors in the plenum space near staingays A .
The most severe damage was observed on walls through which M the
communication cabinets had been passed.

The 12th, 11th and 10th floors were heavily dama by ®however, the
flame damage was predominantly limited to the norther@ half Jof these floors.

Smoke, heat, and water damage occurred in the remaini

Many materials on desks in the southern of the 10th floor also
sustained considerable heat damage from t tion products that were at
ceiling level and in the ceiling plenum spac water from the office tower

and broken pipes resulted in damage to teMgntgpaces as far down as the 1st level
(1st basement level) of the shopping fall.

The office tower was so s¢verelyflamaged that the northern section of the
tower from the 10th floor upward #And the entire roof was removed and
reconstructed. Even thougimhe fire damage was extensive in many areas of the
office tower, the equipmég de of all electrical rooms, including one adjacent to
the area of fire origi s ¥glagtvely undamaged.

&\
&
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ANALYSIS

Fire Development and Spread

The investigators from the Montreal Fire Department believe that the ignition
occurred on the 10th floor near the entrance doors to stairways A and B. Problems
with electrical equipment such as computers or appliances, careless smoking, and
intentional ignition were being considered as possible causes for the fire. Ho
the actual ignition scenario in this fire was not determined.

early in the fire growth could not be identified. Debris found in th&su area

of origin indicated that the contents in the area were similar tg thos@ob¥erved in

other spaces in the building. The materials would have j d gypical office

furnishings, office equipment, filling cabinets containingfcomb e materials,

shelves with books and other combustible materials, andw. It @ppeared that the
€

Since the actual point of fire origin was not established, the mar“ials invel¥ed
ct

large amount of stored materials increased the fuel lo which is normally
present in general business and clerical spaces.

i ocCypant on the 16th floor even
though there were smoke detectors in the € sbbies and a heat detector in
each electrical rooms. The fire burne ly because there were no people,
fire origin. The fire had penetrated
the contents of the communication
ount of fire spread clearly shows that the
as found. :

the enclosure wall to stairway B
cabinet before being discovered.

The first attack ¢ airway B found fire entering the stairway from the
t the fire in the suspected area of origin was large
entering the 10th floor. The first attack crew to enter
C was met be ceiling level flames that extended halfway

the tenth floor
down the mai
origin.

a
f N ival and strongly suggests that the fire involved several hundred
f the occupant space.

ontinued to enter and accumulate in the stairway enclosure. This observation
indicated that the burning communication cabinet contributed to, but was not the
-only cause of, the deteriorating conditions in the stairway. The fire fighters also
reported that they could not go above the 10th floor in stairway A or B and that they
could not open the roof door to ventilate the stairway A. These comments confirm
that extreme conditions existed in both stairways early in the fire.

14



The intensity of the fire in the northern sections of the 10th floor prevented
fire fighters from reaching the seat of the fire.  Flames spread horizontally,
consuming all the combustible materials in the area and filling the ceiling plenum
space with extremely hot combustion products that spread to the northern sections
of the 10th floor. Radiant heat from the combustion products significantly damaged
exposed materials. This damage shows that combustible materials were being
preheated in areas not involved with flame. The preheating of materials would have
contributed to an increasingly fast fire spread.

From the moment that the fire on the 10th floor penetrated the enclosurgt
stairway B, smoke and hot gases traveled upward and were trapped in the'§airw.

Damage to the occupant side of the scissors stairs enclosure walls o, the 1
15th floors revealed that heat and smoke escaped through the com M
openings which had not been fire-stopped. Q

This evidence strongly suggests the mechanism by whiéh fire o ally entered
stairway B. The suspected area of fire origin was outsi irway)B close to where
the communications wires penetrated the enclosure wa the fire was first
discovered in the communications cabinet, it is reagbnable t@conclude that the fire

in the tenant space may have entered the commurl pabinet through the non-
fire-stopped openings for the communicatio

d
wire

Later in the fire, the stairway enclos Is on the 16th floor failed, and the
enclosure began to function as a chimfgy thrGugh which combustion products from
the 10th,. 11th and 12th floors trav t th floor. Within an hour of the wall

failure at the top of the stairwaysf{fire c@mpletely engulfed the 16th floor.

In addition to the vg
B, fire near the exterior &
of fire origin. Smokeghe
discharge registers 1€ve
leaking through

and hot gases ‘@

for normal & ,
created yflien sidistorted and pulled away from the floor slab. In locations where
the duéts Were hcavily damaged by fire, the amount of vertical fire spread increased.

igal fire spread that occurred through stairways A and

v§ was observed spreading to floors above the floor

d'fire stains on ductwork and the enclosures for the
14t combustion products from the fire area below were
t pghetration holes in the floor slab (see Figure 6). Flames
d dataged ducts and spread to the floor above via the channels
“ombustion products also spread to floors above through holes

evgral dampers in the shaft enclosure walls were not closed and stains found
shafts indicate that some combustion products might have spread through
e vertical shafts located in the core of the building.

ith

: About 10:30 p.m., a 30 foot by 40 foot section of the slab for the 11th floor
slab near the area of fire origin collapsed and dropped down to the 10th floor. Even
though the 10th floor area directly below was gutted by the fire, combustible
materials on the collapsed slab and on the 11th floor around the collapsed area were
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not damaged by fire. The lack of fire damage clearly showed that fire did not
spread vertically through the large opening created as a result of the floor collapse.

Fire Suppression

Responding fire fighters did not have easy access to the annunciator panels
for the detection system because the panels had been installed in the boiler
operator’s room and in a locked room on the fifth floor. To determine the ageas
within the building that should be searched first, fire fighters had to rely
statements from occupants. Fire fighters were on the scene for about six min
before they confirmed the fire and its location. Had the information from this pangl

been made readily available to fire fighters, less time might havg been t
searching for the fire. ‘V

The fire fighters who attacked the fire in the commupnication cabinet found
that water was available in the standpipe but pressure was goor. OW pressure
water supply reduced the ability of fire fighters in stairgay@B to eéxtinguish the fire
in the communication cabinet and reduced the effe f‘% ire fighters when
attacking the fire on the 10th floor. The ability fighters to extinguish fire
improved only after the aerial ladders provided w attack crews.

treal and Westmount Fire
in the 15 story office tower and
ey also found that the Siamese

Following the fire, inspectors fro
Departments examined all the standpipe
found a partially closed valve in the s
connection was for an automatic

In reaction to the low presSyge iaf the officer tower standpipes, fire fighters
charged the dry pipe standy in the parking garage because they thought the air
in this system might be ig the office tower systems. In addition, several
pumpers from Mongfeal estmount connected supply lines to the fire
department connectign st ed around the building; but, this did not improve the
pressure.

fire, the building owner and security personnel had been
unknowij ing incorrect information regarding the water supply for the
stan mS. As a result, neither fire department realized that the standpipe
office tower and the 10-inch fire main for the plaza were not

partment connections pressurized the 10-inch fire main supplying suppression
stems that were in the areas not affected by fire.
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Building Performance

Two types of wall construction were used to limit horizontal fire spread.
These were the concrete block walls for the electrical rooms and the gypsumboard
on metal studs for the stairway enclosures, tenant separation walls, and vertical
ventilation ducts. Both types of wall construction happened to be in the area of fire
origin.

The gypsumboard wall assemblies were heavily damaged and in som
completely destroyed by the combined effects of fire and hose streams.
of fire stopping at cable penetrations apparently contributed to the horizon

of fire through the stairway enclosure walls. The hollow concrete bl%
inte

had fire stopping at penetration points on the other hand, withstoo e fire
and remained physically intact. These walls prevented fire fromWentéfing the

.

electrical rooms as was evidence by the minor damage to ecc t in @1l electrical
rooms.

e floor slab were
uc bending, elongation,

Girders and beams supporting the collapsed
virtually straight and did not have the typical disto
or twisting associated with steel frame members th c D€en exposed to excessive
heat and high temperatures. In locations wit e bWglding, welds that secured the
clip angles to the columns broke, resulti failure of girder-to-column
connections. Subsequently, the free ends Of s€§eral girders dropped down, and in
one area, a 30 foot by 40 foot section ‘@f the Wth floor fell onto the 10th floor.

EC

The cause of the failures was notfstablished, however, several factors might
have contributed to the failures amg, cold be considered during an analysis of the
failures. These are the st al adequacy of the connections (both as designed and
as built), the quality of@€he welds, the effect that the fire may have had on the
strength of the weldsg® pssible effects of secondary and thermal stresses.
DISCUSSION

The fi ]
was a maj sS{or tenants, owners, and insurers of the building. Undoubtedly, it
has re e&1 numerable critiques by the local fire departments, building
depagtinents, and city administrators. But above all, it serves as a reminder that the
abgfnce of Tecognized fire protection systems and other fire control provisions,
w r 1gquired by codes or not, can result in a large loss.

e existing detection system did not provide early warning because initiating
evices were not installed in the area of fire origin. Had detectors been installed
roughout the office tower, the guards would have received a fire warning much
earlier.

The early warning from detectors would have had a ripple effect. The guards
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would have begun their emergency response sooner and, in turn, the fire department
would have been notified sooner. With a response earlier in the scenario, the fire
fighters might have found a less severe fire, increasing their potential for containing
and extinguishing the fire.

Under ideal conditions, the ability of any fire department to contain or
extinguish a fire decreases as the size of the fire increases. Since the fire in the
Alexis Nihon Plaza was extremely large at the time of fire department arrival gthe
effectiveness of fire suppression operations was immediately challenged. The

annunciator panels, low pressure in the standpipes, and limited access tO\the fife
area. Because the fire departments were unable to control the fire, it conti
grow on the available fuel in the form of office supplies and furni We fire
became large enough to damage walls and ducts and to spread o mafi¥areas in the
building before being extinguished.

sprinkler system, the outcome of this incident wgul een dramatically
different. Like a detection system, a sprinkler s @ have provided early

ggstent” In addition, a properly
the capability of controlling

If the high-rise building had contained a propgrly§desigiied and installed

and possibly extinguishing a fire similar tQ th this incident.
The early detection and supprési ability of automatic systems makes
this form of protection especial Iu n unoccupied or partially occupied

buildings as in this incident.
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Postscript

One year after the Alexis Nihon Plaza fire, the reconstruction of the office
tower was continuing. In many areas, the exterior walls were removed and the
interior was gutted. The only materials left were the structural steel frame without
the spray-on fire resistant material and the concrete slabs. A temporary 40 foot x
25 foot wood-frame, office storage structure was built on the ninth floor.

At 7:08 p.m. on November 16, 1987, a fire was reported at the Alexis

involved in fire. Twenty-one apparatus were committed to this incident a
fire fighters from Montreal and Westmount approximately 45 minuteg to ext

the fire.
The cause of the fire was not determined and the prim Is wBre reported
to be materials used for the construction of the office/)@ ing and the

materials stored within the structure.

The fire occurred in an area that had r hittle damage during the
previous fire. It appears the strength of structural bers in the area of the
second fire was not diminished during the fi ire. 3 However, like the first fire,
welds for clip angles released and several gir ams in the area of fire origin
dropped down in this incident. These steel embers were straight and did not

show the typical distortion associated structural member exposed to excess
heat.
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VENTILATION

The migration of smoke and toxic combustion products throughout a high

building may often present a greater hazard to life and firefighting effogts e
spread of the fire itself. Smoke patterns within a high-rise building ally
characterized by the movement of air from lower to upper floors b y ofyertical

shafts, poke-through construction, Heating, Ventilation, an% joning
{

(HVAC) Systems, etc. During fires, the ability of air to migra ugha high-rise
building frequently results in the spread of smoke and toxic to areas far
removed from the actual fire, which may cause verti rizontal escape
routes to become impassable, and fire suppression g£fforts t hampered. Due
to the height of high-rise buildings, smoke moveme@nt "characteristics," such as
potential stratification of smoke on one or seye , present unique and
varied ventilation problems. A well planned oacly to ventilation with specific
plans for the effective use of personnel and t is essential. Additionally,
when ventilation operations are ne clear understanding of the
parameters (building and air mov cteristics) imposed by high-rise
buildings is necessary.
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BUILDING CHARACTERISTICS

The following characteristics are common to high-rise buildings and can affect the
travel of containments within a building and assist or hamper ventilation
operations:

A.

Stairshafts and Elevators

Stairshafts and elevators may be located in a central core (

. center core building), or can be randomly located within a buil . §hese

vertical passageways provide excellent channels for the tf@yel offsmoke,
and are also utilized by occupants and Fire Departmetp% to exit

or access the interior floors. Elevators and stairshaft begonstructed
as follows: 0

Elevators C
1. Elevators may service all flo ilding (service elevator).

ors_o
These elevator shafts run the h t of a building.
2. Elevators may service o ected floors of a building (P-4 through

1), or banked elevators and 15-30, etc.).
Stairshafts 0
1. Stairshafts mdy service all floors of a building.
2. Stairs ay service odd or even floors of a building (scissor

stai

may service selected floors of a building (P-4 through 1).

afts amy or may not terminate onto the roof.

tairshafts in high-rise buildings constructed after 1974 are required

are required to provide a uniform air velocity within each enclosed
stairshaft. The fans must provide not less than 509 cubic feet per
minute while maintaining a positive pressure of not over 25 pounds
on interior doors. The air is then vented to the exterior of the
building.

\
& to employ a Stairshaft Ventilation System. Pressurization fans that
@ function when the sprinkler or smoke detector system are activated,



B. HVAC Systems
Heating, ventilation, and air conditioning (HVAC) systems can form nathral
channels for the distribution of smoke within a building. These systems
may be operated by manual or automatic systems.

C. Unsealed Openings

Depending on various factors such as the type of construction

unsealed openings between the floors of a high-rise building ms,
elevators shafts, pipe and electrical alleys), a high-rise bullging Will "leak
into the

internally" (movement of air, smoke, etc.) between the floors
stairshafts. V

D. Sealed Buildings

glass panels are not openable). These s control their internal
environment (temperature, humidi ‘ HVAC Systems and are
capable of retaining smoke, heat, & cgases until they are manually
ventilated to the exterior of the in

Most high-rise buildings can be classiﬁe\“se d buildings" (external
)

I AIR MOVEMENT CHARACTERISTI

Air movement within a hi@f®ris ding can assist or hamper ventilation
operations. Therefore, an @ndersfanding of basic air movement characteristics is
essential in formulating effeBij ntilation operations. Smoke movement within
a high-rise buildin e affected by the following characteristics:

ioned various construction factors, high-rise buildings
n floors and from floors into stairshafts. Smoke can travel
due to different types of construction such as unsealed
i spaces or cracks between floors, and "poke through"
ruction (openings utilized for pipes, elevator shafts, electrical alleys,
.V Additionally, the pressure generated by a fire (up to three times
atmospheric pressure) will force smoke through these openings and may
ontaminate other floors or stairshafts within the building.

Mushrooming and Stratification

The formation of stratified smoke and fire gases on floors below the top
floor in multi-story buildings is enhanced in high-rise buildings due to their
height and open vertical passageways (such as stairshafts). Stratification
of smoke and fire gases occurs as heat and smoke travel vertically within

8/95 3



8/95

a building. These products of combustion will rise through any available
vertical openings, cooling as they rise, until their temperature is equal to
the temperature of the surrounding air. When stabilization of the
temperature occurs, smoke and fire gases will form layers or clouds within
the building (Figure 1). This stratification of smoke and fire gases generally
serves as a "lid" for other products of combustion which will tend to bank
down below the stratified smoke and horizontally spread to other po s
of a building. This process is common in vertical stairshafts.

- Mushrooming is a condition caused by smoke and fire gases thag cagnot

vertically escape a building. smoke and fire gases will rise"tg the Righest
level possible and then begin to bank down and fill all avail paces
(Figure 2). Mushrooming smoke and fire gases canc wthe upper
floors, or contaminate the floors below stratified sm stairshaft.
Smoke may bank down below the fire floor. In stafghafts) this may occur
all the way to the entrance level.



Figure #2
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C.

D.

Doors

Open passageways created by doors that have been opened or
inadvertently "left open" will allow smoke to travel horizontally and/or
vertically to additional areas within a building. It is essential that the status
of doors that may effect the travel of smoke from a contaminated area to

be monitored. Stairshaft doors must receive special consideration. rs
to stairshaft enclosures that are left open will allow smoke and hgat t
drawn into stairshafts, creating an exposure problem to persogn e

- stairshaft and/or upper levels of a building.

Windows

Openings created by windows that have been remov p ed will allow

smoke to travel horizontally to the exterior Panels or
windows in the exterior walls that are not pen ay need to be
removed/broken to create ventilation ope to th@ exterior of a high-rise
building.

walls that can be used for
d as follows:

In the city of Los Angeles, window:
the removal of heat and smoke

* Pre-1960 - OpenableWin®gws

* Post-1960 - T er ss on at least two sides of the building.
(&t corfers, and at 50 foot intervals or less)

* Post-1974 - Tempered glass on four sides of the building. (At
orners, and at 50 foot intervals or less.)

indows are identified by three inch luminous or reflective
er corner which indicates they are "For Fire Department
Openable windows or mechanical smoke removal systems

may be substituted for tempered glass.

Pnor to breaking windows, a radio notification shall be made delineating
the glass breaking and appropriate side of the building.

A reasonable attempt should be made to coordinate glass breaking with
personnel at street level to ensure that the area of fallout is clear of people.
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HVAC Systems can cause the spread of smoke throug e

HVAC systems

Heating, Ventilation, and Air Conditioning Systems (HVAC) are utilized to
control the internal environment of high-rise buildings. Many HVAC
Systems incorporate remote controlled dampers at the supply and return
ducts on each floor. These dampers can be closed to prevent heat loss
during periods when the building is unoccupied (conservation of en
and can be opened to supply "conditioned" air to floors within the buil
as necessary.

ilding.
However, a HVAC System within a high-rise building can also agsi€t in the
removal of smoke by utilizing the building system ww supply
and/or exhaust air from areas or floors within a buil . fortunately,
many variations are found in HVAC Systems. Systéms miany be manually
or automatically activated by smoke detectorgl” Somewsystems may use a
combination or manual or automatic activalion. Mnless personnel are
totally familiar with a HVAC System enc N an incident, the HVAC
System should be shut down until pr erggion has been verified. This
will wnable the effective and timely u

f a particular system and/or
prevent the accidental spread g oke, and other contaminants.

t,

Stairshafts

Stairshafts provide n I els for the flow of smoke and fire gases
within a high-rise builling. When openings are created (open doors) at the
top and bottom of sta fts, a natural upward flow of air will quickly
develop. Thi al upward flow of air can also be utilized to assist in the

removal of sfg and fire gases within the stairshaft or building.

Orposes, stairshafts can be placed in two categories as

STAIRSHAFTS THAT OPEN TO THE INTERIOR ONLY OF A
BUILDING AND PROVIDE ROOF ACCESS (Figure 3).

temperature or humidity, any natural movement of air is
almost always upward. However, natural air flow within these
stairshafts is virtually static in buildings up to 25 stories and
buildings over 25 stories will naturally flow minimal amounts
of air in an upward direction.

@& Tests have indicated that regardless of the atmospheric
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Therefore, ventilation efforts directed at removing
contaminants in these stairshafts must be augmented by
operations other than utilizing natural air flow to remove
contaminants.

STAIRSHAFTS THAT OPEN TO THE EXTERIOR OF A
BUILDING AND PROVIDE ROOF ACCESS (Figure 4).

Again, tests have indicated that regardless of the

almost always upward. However, natural air flo% withif§ these

stairshafts can be significant.

Natural vertical air currents of three to \Qﬂ, that flow

upward in stairshafts, can be create®jby ply opening a

door at the bottom and roof ley€ls of irshaft. these air

currents can be effectively w to Jremove contaminants
e

that have collected or ar stairshaft from a fire
within a building.

Additionally, the n veRlical air flow in a stairshaft ban be
created or aug e following:
a. tair Pressurization Fans

activating these fans within the stairshaft, an
ward flow of air will be created when an

flows for ventilation operations; however,

opening (door, etc.) is created. These fans are
Q normally capable of providing adequate air

excessive opening of stairshaft doors will

@ diminish effectiveness.
\ b. Positive Pressure

Positive pressure created by Fire Department
blowers can effectively create or augment the
natural flow of air in a stairshaft and result in the
discharge of contaminants within a stairshaft by
pressurizing the ground level entrance opening
to he stairshaft and removing the contaminants
through the smoke control dampers (if present)
at the top of the stairshaft and/or opening the
roof level door. Positive pressure cia also be
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used to augment stairshaft pressurization fans
for increased air flow and efficiency.

Emergency Smoke Control System
High-rise buildings constructed after 1974 are required to employ an

emergency smoke control system that is comprised of the follofdng
components:

1. Pressurized stairshaft

2. Mechanical Smoke Removal System, or

3. Tempered glass or openable windows OV









Operational Guidelines

Is there a fire or are there contaminants from a fire within the building? If so, what isl the
specific location and extent of the problem.

Remember that most high-rise buildings are "sealed" buildings and are capabi@of
containing extensive fire and smoke with "nothing showing" on the outsidg of
building. If there is a fire or contaminants in the building, lobby shall be res r
the following:

A. Building Control room
If the building is equipped with a building contgl royire control

station, the location of the system should be d ined J When the room
or station has been located, check the statusfof th wing:

N xtension of fire.

elevators for potential access to
f the elevators has been verified

1. Smoke indicators for potential lg

2. Designated "FIRE DEPART
and from the fire WHEN
by the attack team.

3. Building HVAC SySgem. ) If sufficient expertise is not available,
ensure the sys S off. This will limit the potential extension
of fire and/or c@ntamihants and may be used for potential ventilation

of contaminant:

shaft pressurization fans. Activation (manual or
| supply positive pressure to stairshaft(s) or assist in

d on the stairshafts used for evacuation or occupants
r access by the Fire Department personnel.

B@gh fts
termine the location of all stairshafts within the building, the configuration

@ of the stairshafts, the status of the stairshafts (are they clear, charged with

smoke, being used for evacuation, etc.), and the stairshafts that could be
used for ventilation operations, if necessary. Emphasis should be placed
on determining the stairshafts that open to the roof of the building. These
stairshafts can be easily cleared of contaminants, facilitating the use of the
stairshafts for evacuation, access, or ventilation operations.

8/95 12



C. Ventilation Considerations
Lobby shall be responsible for ensuring that stairshafts within the building
are pressurized. Primary emphasis shall be placed on the stairshaft utilized
by the attack team or stairshaft used to access staging.

1. Positive Pressure
When the preceding factors have been analyzed an

significant contaminants from a fire have been verified with
rise building, positive pressure can be utilized at the diSgretiof of the

Incident Commander as follows: y
NOTE: The following operations may gequi onnel on the

roof and ground for prope inaffon.

2. Vertical Ventilation \a .
By opening the bottom door i@ a gtairsRaft and placing blowers to

pressurize the door openigg

This op on Wilisfequire an opening (door, etc.) at eh top
of the sfairshaf} to exhaust the stairshaft contaminants to the
exterior building (Figure 4). Stairshaft pressurization
% ay be utilized "with or without' blowers for this

p _contaminants from entering the stairshaft from fire

' K
ifvolved floors.
&\ This operation is most effective with no openings at the top

of the stairshaft. However, when air is flowing upward
through and pressurizing a stairshaft, contaminants will not
be able to accumulate within the stairshaft.

Q& 3. Cross Ventilation

Cross ventilation of a contaminated floor in a high-rise building can
be effectively accomplished by utilizing blowers or a combination of
blowers and stairshaft pressurization fans to pressurize a stairshaft
and then directing the flow of pressurized air across the floor to be
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ventilated as follows:

a. To windows on the contaminated floor that have béen
opened/broken by personnel or a fire (Figure 6).

If windows must be opened/broken for ventilation purposes,
utilize the windows on the leeward side of the buildifag if
possible. Have hose lines in place for protection an
prevent fire lapping.

b. To _an opposing stairshaft that opens to t rootof the
building (Figure 7).

The exhausting contaminants from the eVrea will be
vertically exhausted from the opRosin@ unpressurized

stairshaft with the roof access déor op

Xto 25 floors in a high-rise

the 25th floor, it may be
ed stairshaft to supply additional
dditional pressurized air may be
aled openings, etc.) in stairshafts over

The preceding cross ventilation operations are e
building. If it is necessary to cross ventilate flo
necessary to utilize an additional blower in th
pressurized air to the floor to be ventilated
necessary due to the leakage (through ven
25 floors high.
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HIGH RISE OPERATIONS
COMMAND 2C

FIRE SIMULATION EXERCISE

OBJECTIVES:

Participants will demonstrate their understanding of the material presented in thigagou
by assuming various roles during a simulation exercise.

OVERVIEW:

This exercise places class participants in role-playing assignments a tical high-
rise fire incident. The purpose of the exercise is to apply informgtion Bresented during
the course to a simulated high-rise emergency.

The resources used are itemized below. Class parti a@ be assigned to the
various roles of Chief Officers, Company Officers a h8&g functional positions.

Response times are real times from time of disp er AM. or P.M.). Two students
will be assigned the dispatch duties.

Prior to each simulation, students will receiv -fire plan of the occupancy.
To facilitate interaction between thé'vario mmand functional positions that will be

used in the exercise, a common §ncideht management system and terminology a
presented during this course will be ired.

At the conclusion of e h
effectiveness of the str, S

organization.

&\
&

se a brief critique will be conducted to review the
ctics employed, utilization of resources and command



FIRE SIMULATION GROUND RULES:

Assignments:

Communication:
Time Factors:

Extinguishing Lines:

Equipment:

Building Descriptions:

Monitors: Q~

Two members per assignment. Wear identification
badges. Select one member to be in charge. The
second member is the assistant. this includes all
monitors except the three instructor assistants,
monitors and fire monitors.

All companies and Chief Officers will hav
radios. Check radios and frequencies bgfore ise
starts. We will use one frequency (2#).

Real time will be used, either A.M. Welays will
be indicated by the instructor&, Th ill be a one-

minute per floor delay. El r Il be simulated.
They will be drawn o r plan by an instructor.
Take enough hos ch the fire. SCBA time
factors are 10 mi ou run out of air without
relief, the hosedig ill be erased from the floor plan.

&/

staging.
Eq t cards will be issued to each company.
Carry o reasonable amount. ICS work packets

are available at the C.P.

Il exercises will be simulated in modern high rise
ildings. Base, Lobby, Staging and various floors will
e identified by signs.

Students not assigned to positions will be assigned as
monitors and instructor assistants.

There will be a change of command. Battalion Chiefs
and Assistant Chiefs will take charge upon arrival at
the scene.

AT THE CONCLUSION OF EACH EXERCISE.

@@ TURN IN ALL EQUIPMENT CARDS, RADIOS, AND NAME BADGES



SIMULATION EXERCISE

TOTAL RESOURCES FOR SIMULATIONS
Fire Department: Three platoons. Total on duty = 41

On-duty make up: 1 A/C (on-call)
3 B/C's - B/C-1, B/C-2, B/C-3.
7 engine companies E-1, 2, 3, 4, 5, 6, 7.
(E-Co. staffing 3 members)

4 truck companies T-1, 3, 5, 7.
(T-Co. staffing 4 members)

Recall of the 30 member - takes 30 minutes.
off-duty platoon: 30 member - takes 60 mmutes

No reserve apparatus.

2 county Mobile air Units ers each
Mutual Aid: Request resources d. Response time will be 15 to

30 minutes.
Other resources: Helicopter i is vail m the army - takes 30 minutes.

i€, Re Cross elevator repair, and any other
ulated.

CONCLUSION OF THE E
The exercise will contiffuegun chief officers and companies are in their functional
positions and the a atggfesources have been requested and committed or placed
in Base.” When 4 pagent that the strategy and tactics have been successful or
unsuccessful i olliffg the incident, the simulation will be concluded.
At the co ion Obeach simulation, a brief incident analysis will be conducted with the
entire gi&iss prégent. Discussion should center on command organization, strategy and
tacti ployed, and any problems encountered by the various functional and

c sitions.



SECTION 14: FIRE RECORD SHEET - -

FIRE RECORD SHEET
(RESOURCE AND SITUATION STATUS
RECORD)

Keeping track of your
resources and their status is a
basic prerequisite to maintaining
control of the scene of any
emergency incident and is
especially critical in high rise
operations. As an incident
commander (whether you’re the
first-in company, first-in
battalion chief or chief of the
department) you have to know
what you have, where they are and
what they are doing.

The following five pages are
examples of the Fire Record Sheet
This form is a tool to help you,

as incident commander, to keep
track of the situation and th
resources at hand or en ro

u
Most of the boxes and linesf are
self explanatory.

N\
&

\%



EXAMPLE #1

ENR

The first thing that is
listed is the first alarm
assignment by company (as
opposed to task force,
etc.). Listing by compa
keep track of assignme
total resource coun




EXAMPLE #1

Time/Alarm Addr;; - /2 §Tw Feoo 2 Und No. | Inc. No. Date ,
3| =2 9./V=§..//u.t. S‘T |l 6YO vef
[lime/Scene Occupancy - Ske/lype Dispatch Ch. | TAC. TAC. TAC. TAC.
22072 | 22 énzgg.g DEE c£ - sz
st Scene 108/\ / Occupoant lelephone | Property Loss Contents Loss
Agent Appl. Owner Telephone | Exposwre Loss Exposute Los

I’Knockdown

IOwner Address

Clv. Inj.

CO. ENR.|ON:

n

ASSIGNMENT AVi

£9

7/9

i
£

NINININININ]

IC (Location) Satety Officer
Stoging (Location) Medical Group/Branch TAC.
Base (Location) Tunnel Division/Branch TAC.
AQMD Gas Co. Operations Ventiation Group/Roof Division  TAC.
rson Unit Helicops/Alr Recon.
Bidg. Engineer HMRU/Comm. Unt ||~ Hazmat Group TAC.
Cal. 1 A. County Heaith
o LA C Logistics - Evacuation Gioup JAC.
Coast Guard PIO
Code 20/SigAlert Police/CHP/DOT Lobby Elovotor Gioup TAC.
DwWP, RAsS
Elovators Staff /Chief Officers || Recon Officer Rescue Group TAC.
Emergency Alr Stairwelis —
Liaison Satvage G TAC.
FAA./NISB. Telephone Co. g8 fstoup
Fish ond Game Vent./Al Cond. Public Information Officer
Food Srv./Med Cross Water Supr

N



EXAMPLE #2

ONS

A check in this box
indicates that the company is
on scene and if nothing is
indicated in the assignment
the company should be in bas®&.

ASSIGNMENT

As companies ar ivén
assignment it is iefl sted
in this space. A nter which
stairshift is be ed when

appropriate.

under
floor indicator

RESOURC i
diagram. ate the fire

flo e division box (in
thi 18

~—r
e

WitYile companies are going
, there is time to enter
information at the top of
he form, e.g: Time/Alarm,
ddress, Date, Incident No.,
Frequency Identification,
Identify Dispatch, and Tactical
Channels, etc.



RESOURCE and SITU, iECORD
Time/Alorm Address / ?7.,,- Eo 3%_':40. Inc. No. Date -
Q203 39/ S.A/cc S b SO i/
lime/Scene Occupancy - Ske/lype Dispatch Ch. TAC. TAC. TAC. TAC.
2207 | 22 STory(DFF/cE ¥3:
Ist Scene DBA / Occupant / elephone | Property Loss Contents Loss
r#~9 -
Agent Appl. Owner Telephone | Exposure Loss Exposute Loss
Knockdown Owner Address Chv. Inj.
RESQURGCES
CO. ENR.JONS ASSIGNMENT AV! “ DIV TAC
791 X| AoRARBY .
’ 7T &
ENX | FrreAmaik
TAC
70| X |V EnTIc AT IOV oV e
STAIRY
%/0 /Y IRE S 00R
3N Sracive OYo] 1A
B\ X\ £ c
Div C
C
DIV | TAC
L B
ik
S
IC (Location) Safety Officer
Staging (Location) Medical Group/Branch TAC.
Base (Location) Tunnel Division/Branch TAC.
AQMD Gas Co. Operations Ventiiation Group/Roof Division  TAC.
TAreon Unit Helicops/Alr Recon.
Bidg. Engineer HMRU/Corom. Untt || 7" Hazmat Group TAC.
Cal. Trans. L.A. County Health I Togiics Evocosion Gioup v
Coast Guard PIO
Code 20/5igAlert Police/CHP/DOT Lobby Elevator Group 1AC.
DW.P. RAsS
Elevators Staff /Chief Officers || Recon Officer Rescue Group TAC.
Emergency Alr Stairwelis o = S TR
FAA/NTSB. Telophone Co. age stoup :
Fish and Game Vent./Air Cond. Public Information Officer
Food Srv./Red Cross Water Supr.

=



EXAMPLE #3

When you call for help,
list the companies called for
by type only in the ENR column.
In this case, 3 truck
companies, 3 engine compan
and an additonal battalign
chief were called for.

Use the check-o boxes at
the bottom as a remimder /Jfor

special requestsqto in ate
what requests y e mpade (by
checking the  appiep te box)

and enter the %ime Jyou made the
request.




EXAMPLE #3

Tlime/Alarm Address /?7” Aeoon, UniNo. finc. No. Date
272073 39/ 5///¢L.§f & o \ufi
lime/Scene Occuponcy § 0 Dispatch Ch. | TAC. TAC. TAC. TAC.
1220 7 T orky ELC £ /2
1 ?,? ? DBA / Occupont elephone | Property Loss Contents Loss
Agent Appl. Oowner Telephone | Exposure Loss Exposute Lo
Knockdown iOwner Address Chv. In).
CO. ENR.JONS ASSIGNMENT
T3 |X | Lompy .
7~ THAIR
£ X \Firs A TACK
b’l o |X|\Ve N TICATIO »/
Alﬂ Y
E10\X |Fiek Fedae
E3 X WNST4GCING
Beil x| T
B
DV | TAC
B
D
_
i
—
IC (Location) Safety Officer
Staging (Location) Medical Group/Branch TAC.
Base (Location) Tunnel Division/Branch TAC.
AQMD Gas Co. Operations Ventliation Group/Roof Division  TAC.
- {VfAamsonunt 2229 Helicops/Air Recon. |
Bidg. Engineer HMRU/Comm. Untt_||7'o"® Hazmat Group TAC.
Cal. Trans. L.A. County Heatth Togisics Evacuciion Group The
Coast Guard O
YA Code 20/SigAIGh ™ O Police/CHPIOGL 5 |ITobny T———r—p v
D.W.P. RAS 22212
Elevators Staff /Chief Officers Recon Officer Rescue Group TAC.
Emergertey Al Stalrwaells e -
v AC.
FAA/NISB. Telephone Co. savage Group c
Fish and Game Vent./Air Cond. Public Information Officer
Food Srv./Red Cross Water Supg.

4



EXAMPLE #4

When the dispatcher gives
you the identification of the
companies being dispatched in
response to your request, list
them next to the company t
that you already entered in t
ENR column.




EXAMPLE #4

Time/Alarm Address | & T4 Fcobk. Unit No. [ Inc. No. Daie

2203 3 6vo \2/i
Time/Scene Occupancy - Suogpo Dispatch Ch. | TAC. TAC. TAC. TAC
1220 7 22 ‘TonyF//c/é = /22—

15t Scene DBA / Occupont ' elephone | Property Loss Contents Loss
79 ' '

Agent Appl. Owner Telephone | Exposwre Loss Exposwute Loss
Knockdown IOwner Address Clv. Ind. Clv, Fatal

CO. ENR.JONS

X ASg(_;INMEANI AV! II DIV | TAC
77 Loy

£3 | X|fnapmaZes?

770 | X \/ﬁ nTn-sfrnoﬂ

£/0 ,K //)(/Agonﬁﬁm 4

£3 St iwe

I

IC (Location) Safety Officer
Stoging (Location) Medical Group/Branch TAC.
\ Base (Location) Tunnel Division/Branch TAC.
AQMD Gas Co. Operations Ventiigtion Group/Roof Division  TAC.
Arson Unit 42220 Helicops/Air Recon.
Bidg. Engineer HMRU/Comm. Unit Pians Hazmat Group TAC.
1T X .A. County Health
Cal. Trans L.A. County Hea logistics Evocuation Group 1AC.
Coast Guard PIO
v Code 20/sigaish™® | | jPolice/CHP/DOT Lobby Elevator Group TAC.
D.WP. [RAS 3220
Elevators Staff /Chief Officers Recon Officer Rescue Group TAC.
| Emergency A 1 Stairwelis e y— =
ro .
FAA/NISB. Telephone Co. 99 trolp
Fish and Game Vent./Alr Cond. Public Information Officer
Food Srv./Red Cross Water Supr l

-~




EXAMPLE #5

As information becomes
available, make notes that will
be helpful to you in tracking
the situation and the resour
(and who, by name, in charge
them, where it is approp
e.g., on the fire floor
situation is one office
that is well involve ithWfour
companies on the ifew
under division 18.

Additon inforMmation at
the top will b@ filled in as it
becomes av#@ilabl

As ain of command
cha sure to know and
re o¥replaced whom,

Yy by drawing a single
rough the person’s name
S replaced and entering
ove or below, the name of the
son who replaced him).
Continually cross check the

situation and resource
information on the right
against the resource column on
the left. (It should agree.)

AVI

As demobilization takes
place and companies are made
available to the dispatcher,
the AVI box is checked. (A time
may be entered if helpful.)

-10-



EXAMPLE #5

Time/Alarm Addre - - - Unet No. | inc. No. Date
rrL:
2203 | 3 ?/ 5,4//“ S 18r#te C o i)
lime/Scene Occuponcy Ske Dispateh Ch. TAC. TAC. TAC. TAC
2207 rany Qprece i /(2. 1Y
st Scene DBA / Oceuy elephone | Property Loss Contents Loss
TF 9 é_Z 6—/ cLys ¥ C o :
Agent Appl. Telephone | Exposure Loss Exposute Loss
22357 I%é-rﬂo /Sa vk
Knockdown ‘Owner Address Chv. Inf. Civ. Fatal
Snan Fra veiscoly
RESOURCES = ||~ RESOURCES = || S =
CO.ENRJONS ASSIGNMENT AV “ DV |TAC | Mt et VaaT SmwerDeas”
1Yy 4D On b
T? /Y [ OAﬁy Vﬁ»\)'rlui:'\t‘:)s““r I
AM.
£9 X | LiredmdZi? L_
TAC
770 | X | VEnt sengyor’ >
SrAmY
£s0 |y ﬁ/czfﬁ-ou 11 - Dinese
TAC |®tricE U oanif 13C- -
E3 XN STacme | Rt ROW N € -phias
ﬁcl /‘ é‘—e‘/‘j‘—ﬂvs f- n-TwesT
7T -
7Y X | Base Sﬁ%’m
Z 4
£9 | X //mﬂomsr
rZ2o% o ot 32—
i/ X [;Kl/l’“&— TAC Ao v e—E3 (| G; éf/ i‘w\-‘-s
£/ XA STacive J
777 1\
£/7 1D i
Beu |\ X | Divie/s refeoe
Bec 72X | O péear v
_Pl vi|X _—
'
IC (Location) TTe /H'O y”. Safety Officer
W Mepeny
Stoging (Location) ’ Medical Group/Branch TAC.
G - E3Tromas
Base (Location) NP ryY; Tunnel Division/Branch TAC.
i T Barsan
AQMD Gas Co. Oporaﬂom Ventiiation Group/Roof Division  JaC,
A ArsonUnt 2220 Helicops/Alr Recon. || 73 7—- w1 S 7/0- Evérél
Hazmat Group TAC.
Bidg. Engin HMRU/Co 5
C':Iglr::; = LA (‘:):)un::o::: ﬁ / —9‘6 /50
- - e Logistics Evacuation Group TAC.
Coast Guard PIO
V] Code 20/Sig&rent © Police/CHP/DOT 1219 {ITobby Elevator Gioup TAC.
DWP. RAs %320 79~ a,n\ Y 1Y%
Elevators Staff /Chief Officers Recon Officer Rescue Group TAC.
Emergency Alr 2210 Stairwells o v e
FAA/NISB. Telephone Co. |
Fisn and Game Vent./Air Cond. |Pubic Information Officer
Food Srv./Red Cross Water Supr "




CONTROVERSIAL COMMUNICATIONS

High-rise deaths leave two cities questioning emergency services.

By HARVEY EISNER

One woman was killed and three fire- fighters were injured during a@m fire

in a high-rise office building in the downtown "Loop" section of Chicago ay 13,

1987. :

In the weeks following the fire, many serious questiong aro erning the

procedures, policies and effectiveness of the Chicago Fire rtmeént and the city
emergency 911 telephone system.

A lawyer representing the family of the late Nancy,Cl&y initidlly requested the city
turn over all tapes between Clay and the dispatchers_at of the fire.

Cook County Circuit Judge Odas Nicholson rdeged the city to turn over all
the rules and training information that 911 person .

The city had supplied attorney Rob iff with much of the requested
materials and has until the court-ordered dea gust 14 to supply the remainder.

Allegations were raised after the tapeWgc®ded phone calls from the victim to 911
were played for reporters by attorney Giifford.

Nancy Clay, 31, worked as a ' anager for Frankel and Company. She
was working overnight on a project in & twentieth-floor office in the building at One
lllinois Center, also known as 11 astpWacker Drive, when she discovered the fire
shortly after 3 A.M. on May 481987, and called 911 to report it.

Several minutes lat % help didn’t arrive, she called 911 again. The first call

e

was received via 911 e department communications center and was fast-
forwarded to one of o alarm offices of the fire department. In this case, it was
transferred to thegmginWire gllarm office located in city hall.

The initi cdll at 3:01:50 A.M. between Clay and the dispatcher follows:

N ello. I'm in a burning building."
11 dispatcher: "Hold on. I'll connect you to the fire department.”

ay: "Hello. I'm in a burning building at One lllinois Center."
Fire dispatcher aide to dispatcher: "One lllinois Center. Is that a good
[valid] address?"
Clay: "111 East Wacker."
Dispatcher aide to dispatcher: "111 East Wacker."
Clay: "I'm on the twentieth floor."
Dispatcher aide: "Twentieth floor."
Clay: "l need help. | don’t know how to get out."
Dispatcher aide: "Okay. We'll be there. You got a fire?"
Clay: "I'm on the twentieth floor. It's raging!"




Dispatcher aide: "All right. 111 East Wacker. On the twentieth floor. A fire."
Clay: "Yes!"

Dispatcher aide: "We’'ll be there."

Clay: "Thanks!"

At approximately 3:03 a.m. Engine 13 and Truck 12 were dispatched via voice
alarm from their station, located one-and-a-half-blocks away.

Two minutes and 30 seconds after the dispatch, Engine 13 and Truck 1garri
at the scene at 3:05 A.M. Engine 42, Truck 3 and the first battalion also we

Apparently, the dispatcher never told the first-arriving units there was an
trapped on the twentieth floor.

After calling 911, Ms. Clay telephoned her father while awaitigg the hters.
She told her father she had gotten as far away from the blaze as sh M then had
to get off the phone because the smoke was too thick.

At 3:06 a.m. Ms. Clay called 911 a second time, thre tes &nd 10 seconds
after she had hung up from the first call. Like the initial spoke to a 911

I, sh
operator, who fast-forwarded her call to the main fireQalarmy office. Her second
conversation, as reported by the Chicago Sun-Times, f

Clay: "Please help me. I'm gonna di
911 dispatcher: "What's the m f
Clay: "Smoke inhalation. I'm
911 dispatcher: "Where at?"
Clay: "One lllinois Centert
911 dispatcher: "So in ire?"

Clay: "Yes! I'm stucklin theffire on the twentieth floor."

911 dispatcher: "Hol M connect you to the fire department." (Gasping
and moaning 4e rd on the line.)

tieth floor."

Clay: "Help! na die! Twentieth floor!"
Fire Dis eman are there, ma’am."
Clay: " Center. Twentieth floor!"
Dis jde: "What's the address?"

inois Center. | can’t breathe." (gasping) "It's too smoky."
spatcher aide: "One lllinois Center."
Clay: exasperated) "111 East Wacker!"

ispatcher aide: "All right. 111 East Wacker. Twentieth floor. They're on

way up there."

Clay: "Somebody’s got to find me before | die!" (Collects herself, speaks
deliberately.) "I'm in an office, on the northwest corner of the floor in an
office."
Dispatcher: "Okay."
Clay: Trying to stay down. | can’t breathe/ I'm going to pass out."
Dispatcher aide: "All right. We'll send an ambulance."
Clay: "Hurry!"
Dispatcher Aide: "All right."




Seconds after Clay made her second call, the chief of the first battalion arrived on
the scene at 3:06 A.M. Forty seconds later, the fire dispatcher radioed Battalion One to
have someone check the northwest corner of the twentieth floor. But the dispatcher
never explicitly told them there was a woman trapped.

An ambulance was dispatched after Clay stated she was going to pass out and
couldn’t breathe. Main notified Ambulance 42 by radio on the EMS dispatch channel
at 3:11 A.M. that there was a woman trapped on the twentieth floor. When Ambul
42 arrived on the scene they had a conversation with the aide to Battalion Ong,in
street. They informed him of their recent radio message. This information
was not relayed to the first battalion chief.

Paramedic crews do not have firefighting training, equipment or magks afid are
usually sent to the support area. Initially, they were kept downstair

Erected in 1970, the building at One lllinois Center is 30-stories Wuring 270
feet long and 125 feet wide and built of fire-resistive constructi

The twentieth floor contains approximately 150 offices p
that do not extend to the ceiling. There are several inferior, ¢
hallways and offices around the entire periphery. It also
and keyline assembly unit. The twentieth floor is
elevators.

When the first engine and truck arrived, they to
rode an escalator up one flight to the mai

iclgs with partitions
ior and angular
ins aitheater, small kitchen

ur stairways and six

quipment into a lobby and
ey recalled the elevators and

investigation team, proceeded to the seve h floor, which was to be used as a
support and staging area, the doors q ly sputtered open approximately eight inches
and closed. Then the elevator pro o the twentieth floor. The fire system is
designed so that the doors will notlopen @nless the "open" button is pressed. However,
this time the doors flew open wh elevator stopped at the twentieth floor--right
where the most intense fireg®

The firefighters were prce the elevator doors closed and radioed for help.
The officer reported t ad malfunctioned, they were trapped on the twentieth

floor and had taken i
approximately 1 ' ntil the elevator rose to the twenty-first floor, where it
i five more minutes until Snorkel Squad 1 was dispatched to
extricate th ers of Truck 12. There were reports that a building employee was
reprimandéd r operating the elevator command panel.

The, €reWmy of Engine 13 had taken another elevator, successfully reaching the
sevegyfieepth fl@or. They were confronted with light smoke on that floor and proceeded
to a and up to the twentieth floor.

as a police officer in the same elevator that Engine 13 had used to reach the
nth floor. He told the firefighters sometime between 3:12 and 3:15 A.M. that
ugh police communications, he received a report there was supposed to be a
‘woman trapped in the northwest corner of the twentieth floor. There was some
confusion as to if all or only some firefighters knew this.
Engine 13 proceeded in the stairway to the twentieth floor and found smoke issuing
from around the warped and deformed door that had to be forced open. Subsequent
investigation revealed temperatures of at least 1000 degrees Fahrenheit were necessary




to warp the hollow metal door. Entering the floor, Engine 13 experienced tremendous
heat and smoke and poor visibility.

They didn’t hear the communication that the elevator containing Truck 12 had gone
up to the twenty-first floor. They hit fire near their position and then moved south. They
extinguished as much of the fire as they could and then turned around to find the
elevator bank. They advanced to the reception area that was partitioned by glass
windows in aluminum frames. The intense heat now was estimated to be at least
degrees Fahrenheit and had melted the aluminum frames and shattered the g
firefighters worked their hose-line on the elevator doors and extinguished thgfi
elevator lobby. When they learned Truck 12 was out of danger, they

Engine 42 had taken an elevator to the fourteenth floor a
twentieth. Alone, without a truck company, they attempted to

First Battalion Chief William Crawford, relieved from his pgsiti
for a box alarm as he made his way up to the fire floor.

the next set of stairs, they could hear pounding on one of the stair\ﬁy floorss

rce Qe door.

Truck 3 was searching behind Engines 13 and 42 @s vanced and knocked
down the heavy fire. The search was slow and N , considering the large
number of offices and maze-like layout of the twe oor®Units still had little visibility
due to the reluctance to vent the windows tha early 200 feet above the street.

Firefighters were now nearly 135 feet fro eylipe assembly room where the fire
originated. They were heading toward what eived to be the northwest corner.
Post-fire investigations reveal ceiling te res reached nearly 1500 degrees
Fahrenheit.

After Squad 1 extricated Truck o elevator, the units split up and each came
down to the twentieth floor via a differenfistairway. The hallways were filled with dense
smoke and a glow was visible. Th no hose-lines, so they opted to use the house-
lines attached to the sta pe system. As they extinguished the visible fire, they
initiated a primary sear ooms

the victim was loca ey never got to her specific office. The poor visibility,
' large floor area prevented the search of several offices in

ters were overcome by heat and were treated by Ambulance 42.
was requested when oxygen began to run low.
ound Clay unconscious in the third office off the northwest corner,
ne hour and 35 minutes after her initial call. Firefighters started CPR and
an air mask on the victim. The paramedics of Ambulance 11 were brought up
loor and started to work on the victim. They continued CPR and transported
ssNorthwestern Memorial Hospital where she was pronounced dead from smoke
halation at 5:36 A.M.
“The fire consumed approximately 40 percent of the twentieth floor. It took a second-
alarm assignment to extinguish the blaze.

The fire department has been unable to determine the cause of the fire. They have
determined that the area of origin was the keyline assembly room and theorized the fire
had to have been burning for at least 15 minutes prior to the victim’s call, because of the




temperatures the fire reached.

After the release of the victim/dispatcher recordings to the news media, severe
criticism and allegations were leveled at the Chicago Fire Department. Because of the
nature of these tapes, the account instantly became a front-page and top television news
story.

One of the many questions raised by city aldermen was: Did firefighters respon
to the high-rise fire know there was a woman trapped on the twentieth flogg, of
building? Other questions followed:

o Should civilians be replaced by sworn firefighters as fire-alarm dispatChgr

o Is the 911 emergency system, which handles more than three milliomgalls & year,
understaffed and underequipped for the volume of calls?

o Should there by a separate number such as 912 for fire e W?

o Should the use of vanity addresses such as One lllinoig Ce tead of 111
East Wacker Drive be eliminated?

The fire department refused to comment on the allegatighs or cuss procedures
while the fire was under investigation. Jerry Lawren department spokesman,
stated that while the department knew the "no comm N ould lead to one-sided
news coverage, it was felt that releasing only parii tion would be even more
misleading.

So far, Clifford has filed suit against Metr n Njanagement Company, manager
of the building for negligence in installing ctors in a ventilation system.

The family has decided to hold offSsu the fire department to give Fire
Commissioner Louis T. Galante a chHagce 1§ explain questions about the incident.
Through Commissioner Galante’s : bers of his staff were involved in making
a multi-pronged investigation ile c@mplying with the court order to produce
documents and records.

Because the fire trigge uch intense criticism of the city emergency response
capabilities, an investiga ordered by the police and fire committee of the
Chicago City Council.

On June 12 and
the city council i

ays after the fire, Commissioner Galante appeared before
ich were broadcast by a Chicago radio station. In his
id: "l have refrained up until now from saying anything because
| felt it be prudent to comment on an investigation that wasn’t
complete ..% of that, we've suffered some severe criticism...in the media. We
were qive andates by the courts to produce documents. Unfortunately, the

straight."
ugh several hours of testimony over a two-day period, some important points
re expressed adn others clarified. The commissioner gave an in-depth scenario of
‘the fire, explained firefighting procedures and high-rise tactics. He also described radio
communications adn EMS policy and responsibilities.

Some excerpts from the council hearings follows:

Alderman: "The first battalion driver is there as the communications man?



Galagnte: '"That's correct." :
Alderman: "And did the driver tell the chief that the ambulance
(personnel) had told them there was a woman trapped on the twentieth
floor?"

Galante: "We find no record of his communicating that information."
Alderman: 'Is there a breakdown then of communications?"

Galante: "Yes, we'd say that. | think there are several areas wherd\e
need to improve our performance."

Alderman: "Why was it that the initial dispatch did not notify Engi

the presence of a victim at 3:02 A.M.?"

Galante: '"That's something we're looking into...The fir@ycompanies
knowledge, whether given by the dispatch center-whichyl believesifshould

have been-or by a police officer, would not have4ghaggegdr what the
firefighters did in attacking the fire, given what we had onthet floor. They
nt

would not have been able to perform any differe y did given the
intensity of the fire."
Alderman: 'Is it the policy of the fire dep nt that the first priority in a

high-rise fire is assist any civilians?"
Galante: "Our first priority at all fir
confine the fire to its place of origin o
when we must reverse that proc
impossible to effect rescue,
rescue."

Alderman: So the polic this\nstance was to put out the fire first and
then conduct the s . missioner, you said you had some
dissatisfaction with §he digpatcher. Could you explain what those
dissatisfactions were” ‘

Galante: "Prirgafily, my dissatisfaction is that the information relative to the
d wasn'’t transmitted immediately."

r dispatchers’ manual mention anything about giving

ife. §Our second priority is to
hit. There are many times
this instance. If it's physically
xtinguish the fire to effect the

doesn’t deal with that subject specifically."
That seems to be a large oversight. Is this the first time

UNE problems getting information to firefighters in the field?"
% 2: "No. | think from time to time we've had that problem."

Ildefman: "And why hasn't it been addressed?"

lante: "...| feel the problem we had, we've been working on."

Alderman: "A compass costs $2 and isn't affected by heat. For a $2
compass, you could have found northwest from three floors below when
you were planning your attack."
Galante: "Alderman, if you think having firefighters carry a compass is a
valid idea, I'll certainly look into it. I've been around for 34 years and
(have) never used a compass. If you feel that’s valid with your experience,
I'm more than willing to consider that. I'll consider any suggestion that
helps us to do our job better."
Continued he: After viewing the building where the fire occurred, | went



over to the firefighters who worked the shift and complimented them on the
courage it took to go into that living hell. | think they did an exemplary job.
"My firefighters ...(feel) a deep sense of remorse that they weren'’t able to
save her(the woman’s) life. This is the reason why...| wanted an
investigation. We're concerned about the life and safety of the people in
this city."
During the coming months, this incident will continue to be scrutinized i
press and in the courts. One alderman summed up the hearings this way
hope that out of this hearing we do all that is necessary to prevent
of this incident. One life is too much to lose finding areas where
improve and didn’t."




~DEATH LEAP
Harlem, New York, high-rise claims seven lives.
By Harvey Eisner

Seven people were killed on March 22, 1987, three of whom were forced to ju
their deaths, during a two-alarm blaze in the worst high-rise fire ever to strike
City. Flames roared up a 35-story high compactor chute which had a sprin
that apparently was turned off. The New York City Fire Department has co
. special Board of Inquiry to probe the fire.

received an alarm for a compactor fire at 1295 Fifth Avenue. The fi
58 and Ladder 26, responded to Box 1335 from their station atgFifth
Street four blocks north of the fire.

Because compactor fires occurred frequently in the building, fir;
been preplanned. Responding first-alarm units were giv mputer printouts listing the
address and assigned units, which stated that in th K erious compactor fire
creating heavy smoke conditions on upper flog uSe of an additional ladder
company may be required. % ‘

As units approached, heavy smoke was . e octagonally shaped building
measured 100 feet long by 100 feet wid the adjacent, twin building, the
whole complex took up an entire city block, ed by Fifth and Madison Avenues and
East 110th and 111th Streets. Built bytge State of New York, the 15-year-old structure
had less stringent building codes t required by the City of New York. The
high-rise containing 270 apartmefits, ei@ht per floor, lettered A through H, was fully

occupied with sleeping residents.
Companies found their II!l o the basement and found someone already applying

water to the compactor t-due engine was preparing to operate on the floor
gfcompactor. A firefighter from first-due Ladder 26,

the roof. Then,
via radio there

d down to the top floors to check conditions and reported
n the thirty-fourth floor.

There embers of Ladder 26 took an elevator to the upper floors. Once on
the thirty-f€urth WeoF, they discovered there was fire on the thirty-third floor. Engine 58
took ap ‘elevgtor up to the thirty-second floor. The malfunctioning elevator opened on
ird¥oor, surprising firefighters who found smoke banked down to the floor.

tairs and shouted to the remaining members of Engine 58 to seek refuge in
ell.

Hooking up their hose to the standpipe system, the firefighters started searching for
“fire. "They found the metal door to 33H glowing cherry-red and warped from the heat.
Engine 53 and Rescue 1 operated with Ladder 26 on the thirty-fourth floor. On the floor
below, Engine 91 and Ladder 43 joined Engine 58 operating in the large apartment. On
the thirty-fourth floor, the fire was located in the same line of apartments, 34H. Officials
are investigating whether the fire had been burning in the basement compactor or in the



compactor shaft at various levels. Rubbish and discarded materials apparently had
clogged the chute, and the fire may have dropped down to the basement.

The compactor shaft was located next to the kitchens (to the right of the entrance
doors) in the H apartments, which were adjacent to the public hallways on each floor.
The fire, burning in the H apartments just inside the entrance doors, blocked any escape
through the public hallways. On the thirty-third floor, intense heat and flames forced the
Jenkins children -Dwana, 12, Robin, 16, and Stanley, 22 -to leap from their apart t
window to the courtyard below. Burned to death was their mother, found onghe
closest to the window.

Quickly, additional units were special called and a second alarm requestégd. '©ne
truck company was sent to investigate conditions on the top floor. After foreing the door
to apartment 35H, firefighters were hit with a tremendous blast of eat an@wj€t black

g r%
et

smoke that blew out into the hallway. An engine company urgen uested to
operate on the thirty-fifth floor, and Engine 36 responded. Flages hirty-third
and thirty-fourth floors were venting skyward.

Apparently, the fire auto exposed from the lower floors d@hd e the bedroom on
the top floor, with flames reportedly blowing 15 to 20 feefjabovg the roof. At least a
dozen excited civilians who made their way up to th g safety were advised
to remain on the roof away from where the fire ntiNg. Additional fires on the
twenty-third and twenty-ninth floors were report extremely busy fireground
radio frequency. Companies finding these fir uested engine companies to supply
hose-lines immediately.

Water from the hose streams operati the upper floors knocked out the
elevators, forcing units to walk. Upstéigs, cofnpanies were notified there would be a
delay in bringing lines.

The fires were confined to the Kitchenfareas in apartments 23H and 29H. During the

initial stages of the fire, units wer ered by low water pressure. The standpipe
connection was either defer had been vandalized. Additional supply-hose had to
() Cl

be stretched into the first d hooked up to supply the system via the standpipe
outlet.

The building co
reports of sprink
resident claim
smoke from

r ciiute was equipped with a sprinkler system. There were
every third floor, but the system had been shut off. One
ed smoke as early as 7 A.M. but went back to bed because
ctor fires was common in the building. Officials are checking reports
of a fire ningWgven earlier than 7 A.M.

O e Whirty-fourth floor, the firefighters found the bodies of Harriet Wynn, 45,
Clemg€ntipe shan, 46, and Charles Greshan, 28. They, too, died of burns.
A ntsp33H and 34H received extensive damage. While searching firefighters
e re than 200 residents to safety, most occupants escaped unassisted via

S.

The fire was placed under control by Chief of Department Robert Butler at 10:09 A.M.
“In addition to the seven fatalities, there were 28 injured civilians, including four police
officers. Eighteen firefighters suffered a variety of minor injuries.

A special Board of Inquiry was convened to clarify the outstanding questions
regarding the fire and the building. Five high-ranking members of the fire department
will have a subpoena powers and will be empowered to investigate all matters relating




to the building sprinklers and make recommendations regarding any criminal activity.
Additionally, they will make recommendations on compactor sprinkler systems and their
quality and building and fire codes.



FDNY Under Scrutiny

On March 22, 1987, seven people were killed and 46 people, including 18
firefighters, were injured during a high-rise fire at the Schomburg Plaza in Harlem, New
York. (See "Death Leap," June 1987.) Following the calamitous fire, FDNY Fire
Commissioner Joseph E. Spinnato appointed a board of inquiry. The five-member board
was charged with determining the causes of the fire, ascertaining any negligence o
part of the building owners or the fire department, and developing measures to grev
a repetition of the tragedy.

The interim fire report was released at a press conference at the conclusign'gf a
three-month investigation. The board spared no one. lts finding were hi critical of
the workings of the FDNY at the incident; of a fire department inspection of burg
Plaza weeks prior to the fire; the construction of the compactor sha wcondition
of the compactor sprinkler system. Said Commissioner Spinnato of ort: "While
| am troubled by the findings in the report, | am proud of the done by the board;
it has enabled the fire department to take a hard and detaifed lo itself and where
necessary, to take corrective actions."

N t the building at 7:57

ofg than 21 phone calls from

poMing large amounts of smoke
e relayed to the chief’s aide via

téna{nts on 'the fifteenth through the thirty-third floo
in hallways and apartments. Only two of thos
radio.

Despite heavy smoke conditions on the loors--believed by fireground officials
to be the result of the fire in the bas@&ment ®ompactor--it was not until a firefighter
dropped down from the roof to che loors and discovered a fire on the thirty-
fourth floor that the firefighters werglawarefof a working fire. Seconds later, three people
on the thirty-third floor jumped to thegi ths.

the arrival of the first unit & discovery of the fire on the upper floors. Evidence
showed that by 8:16 pg could have been done to limit the fire fatalities.
The board also ci
and firefighters whe
and didn’t relay: @ o {Ne battalion chief. Additionally, several dispatchers were said
to be rude a sitive to the many callers. According to the chief on the scene, the
we

The board of inquiry exp ” ed concern with the approximately 16 minutes between

tler the impression the fire was extinguished.
tchers were relieved of their duties while the investigation continues.
e construction of Schomburg Plaza, the board reached the following

e building plans for Schomburg Plaza required a three-inch shaft enclosure
ire safety purposes, but the shaft wall was only 2 5/8 inches thick.

o The compactor shaft had construction defects such as voids and improperly
“installed metal brackets, resulting from shoddy workmanship.

o The sprinkler system was inoperable and had been so for quite a while.
Additionally, the valve controlling the system water supply was shut off at the time of the
fire.

Commissioner Spinnato said shortcomings have been uncovered in department



operations and procedures regarding timely inspection of buildings, the performance of
fire-alarm dispatchers and fireground operations at the high-rise fire.
In response to the findings, Commissioner Spinnato ordered the following measures
be taken:
o All field units have been instructed to complete inspection checklists that provide
an inspection guide and record for the units.
o A compactor inspection program has been instituted.

o All probationary firefighters will be required to attend additional field ingpec
indoctrination during their initial training.

o Administrative districts will be reviewed to obtain a more manageable i ion
workload.

to complement field forces.
o Cooperation of fire unions will be sought to double the amo me devoted
to field unit inspections.

o The Bureau of Fire Communications will develop an£&nhan raining/sensitivity
n

o Building inspection teams will be established in the Bureaw ention

program for all dispatching personnel.

Said Spinnato: "Any department personnel who act ently or in violation of

this department’s rules or regulations will be held htabke through the department’s
disciplinary procedures."

Continued he: "The preliminary report ha ¢ arded to the Manhattan District
Attorney for pursuit of any and all possije mal violations disclosed by our
investigation." The Manhattan District Atto impaneling a grand jury. The probe

who may have been involved, lgadingfto a maximum charge of criminal negligent
homicide. '

Discussion has conce
numerous fires in the pas
about flaws in the builg AelripQ the three previous years. the final report should be
finalized in late Sept€

Q,}\




HIGH-RISE TRAINING

Now that we have a good understanding of high rise buildings, it's time to have a high-
rise training exercise. Training in the Fire Service has always been a.top priority subject.
In some of our special type incidents (hazardous materials, multi-casualty and wildland)
we develop specialized training to match the incident. A high-rise fire is no exception.
The demands on everyone, chief to firefighter, are maximum at a working high-riséfige.
Therefore, the energy level and planning for a training exercise should alsggbe
maximum.

The methods used in high-rise training can vary from classroom, simulators, ®n-site
simulation, to actual line placement in a building. INNOVATION is the key ective
h]NQVu

training. This information is from actual training methods use t the fire
service.

MAJOR COMPONENTS OF HIGH-RISE TRAINING:

There are a number of components to consider whe training exercise in a
high-rise building:
Your organization -
Terminology
Site selection 0

Walk-through orientation trainin

Full scale training exercise
Variations
Evaluations

Organization

Consider the size of $ougdrgamization. Can you develop maximum resources (15 to 30
companies) fro i oyf department or are you dependent on initial-action, mutual
aid, or a coun termined resource allocation plan? (High-Rise Strike Teams)

ies which are part of the High Rise Operations must be clearly defined. The
fire is not the time to discover the Stairwell Support Force moves equipment
the stairwell.

Confusion occurs when the terminologies are not prefire determined and standardized.
This is especially true when the incident requires mutual-aid resources. "Get the Buffalo



Gun and the Big Key," .... he said what??7?
NOTE: Buffalo Gun - Portable Monitor
Big Key - Hayward Tool, forcible entry tool
It is also important to clarify the communications used. What radio language doWgu
use? "CLEAR TEXT" is preferred. In short, any and all terminologies which arg.uni

to high-rise emergencies must be standardized and included in the
Procedures.

Site Selection
The selection of the actual site of the training can vary from singy)om to an
actual high-rise building. What is available in your area?

A single or group of classrooms can be used very effe ti\@
N

Example: Classroom 1 - Simulator and Comm
Classroom 2 - Base
Classroom 3 - Lobby Operatio
Classroom 4 - Staging
Classroom 5 - Fire Floors

You can also combine functional S:
Use of a two or three story Buildigig -
First Floor - C and Post, Simulator, Base and Lobby

Second Flo ing and Fire Floor

variety of locations to hold a training exercise, the use of an actual

Although gliere
i ilding is still the best training site. An actual high-rise under construction

high-r

Management is very important. Contact the responsible person and explain
epartment’s objectives. Discuss time of training. In an occupied office building,
ht-time training is better. Discuss minimum bother to occupants. Discuss media
lvement (a good selling point for hotels).

Most important, discuss possible damage to building and contents. Firefighters have



been known to break things.

Orientation/Walk-Through Training Exercise:

The orientation/walk through training exercise is planned to provide EVERYONE an
opportunity to view the entire high-rise operation plan as designed. lts purpose is to let
everyone know how given functions or operations fit into the big picture.

We recommend handling this exercise as follows:

A. Assemble - orientation
Assembling the group on site at a predesignated point affords,opport@gity for all
members to familiarize themselves with the building site an $Wing areas.
If this rendezvous point corresponds with a predesignated Bas tion for this

building, so much the better.

The Orientation for this gathering should include;

g
kexercise.

Procedures which will not

b

A hypothetical fire for the walk-throu

2. Pertinent points from the High-Rise
be covered during "walk throug of the exercise.

3. Pertinent points from the Buil ory which will not be covered

during "walk through" portion e exercise.

rti

B. Separate into groups - tour:

Separating into small grou t this point will afford informal discussion by the
orienting officers at tlwegyvarious functional stations. These functional stations
correspond t appra @ h-Rise Operation Procedures. '

1. C st
2. Control
3. %
Fire Attack

4
%roups then move from station to station for approximately 15 minutes
ientation by assigned officers.

Examples:




Such assigned officers may use general outline covering their particular function
or activity. They should cover the general outline as applicable to the involved
building.

Example:
The Lobby Control Officer should conduct the orientation in the Lobby if poss

Where the outline states, "Capture elevators", obtain key and show how t pt
elevator. If there is a lockbox in the Lobby, open it and show what is i

C. Assemble - questions
After all groups have completed orientation, reassemble the Wp for any
concluding remarks at this time and afford members opportu questions.
If appropriate, orientation can be given with respect t@'full s raining which will
follow later.

Full Scale Training Exercise - hypothetical fire \

Conducting a full scale high-rise training e , Ofycourse, can take on variations

beyond limit:

Assuming the building in pointis an o buil@ing, you can hold the drill on a Saturday
or Sunday and hopefully, it will be oS nt. Hold it on a weekday when it is full
and you have tenant participation,fwhettier you want it or not.

Regardless of the day (or nj at you hold it, you have to determine whether you are
going to block traffic or n do you need to include the police? Do you need to
obtain street barricadgg”

As mentioned, vapieij agg unlimited. With that, for the purpose of this lesson, we will
continue our di some basic considerations which are pertinent to this overall
lesson.

Overall, fro %pe of training program we want to ascertain:

regour Operations Procedures sound?
there areas for improvement?
s there anything that Building Management can do or provide to make our job
easier?
- or to afford the occupants of the building greater protection?

Unlike the drill tower, we get one chance this year, in this building, to get our answers.



So a good deal of preparation should be in order.

That preparation should lead us, on the day of the exercise to:

A Gathering of Forces - Comprehensive Orientation:
1. Ground rules
2. Description of fire problems
3. Monitoring procedures
4, Dispatch procedures
5. Etc.
B.  Conducting of Exercise: V
Once the exercise is under way, conditions should @ as realistic as
possible.

1. Smoke and heat conditions
a. Use signs or smoke machine j red¥y management

2. Falling glass

a. Use signs, chalk, etc.
3. Locked doors
a. Use chalk to show hovij s opened

4, Re-Stat/Sit-Stat

a. Equipment
b. Personnel
(o} Times

Ideally, a monitor
Company. Th

ms
Innovations

ecommendations

Q
Officerstin charge of functions should maintain their own log of the same type of

ormation.




C. Exercise wind-up
Upon conclusion of exercise and prior to dispersal, accomplish the following

1. Debriefing (companies)
a. Allow officers approximately 15 minutes to discuss their operatjons
with immediate subordinates

2. Debriefing (officers)
Gather all officers and monitors together for a quick debriefing angh&sing
of lessons learned. During this time, officers shoul irech their
subordinates to:

a. Return equipment to apparatus and "ready" f w
b. Return building to original condition.
3. Logs, critique sheets

a. Instruct officers and monitors to ogs @nd critique sheets -
submit later of Officer-In-Charge

4. Preliminary critique
a. Assemble entire comm dispersal for brief preliminary

, review of the overall o
5. Restoration of building
a. Assign comp final tour of building for equipment,

damage assegsmenty etc.

subsequently hold individual company critiques and
pertinent to the following

a. S ent of their operation
Problems

2) Innovations
) Recommendations/Solutions

Assessment of other operations (which affected their operation)
1) Problems

2) Innovations

3) Recommendations

C. Building features (pertinent to our operations)
1) Good
2) Poor



3) Recommendations/solutions
Variations
Variations to High-Rise training acknowledge the fact that the exercises just presented
are very complex and most difficult to accomplish with respect to coordination, priorities,
availability of personnel and equipment, time, etc.
The following variations would eliminate some of these complications.

A. Sectional Training Exercise

As an alternative to either of the full scale training exercises Wresented,

sectional training exercises, one or two companies at a time ca ry effective.
In this case, one or two companies can be schedule e rientation given
and:
1. Walk-through training exercise: \

a. Company(ies) ushered to ctional location (Lobby Control,

etc.) and given orientati

b. Upon completion, $gcondycompany(ies) brought in.
2. Training exercises (Hypothatical Fire)
a. Compan ) ordered to carry out a given function (Stairwell

Suppe @
bletion, second company(ies) brought in.

In , good orientation and recognition of problems, etc. can be
cafnplished. However, you obviously lose in the areas of coordination,
ti es, communications, etc.

ctual Rires

ave listed actual fires as a variation in our training inasmuch as we propose
ing our normal procedure of handling such actual fires.

¥ We normally handle a fire with dispatch! Put it out - clean up - pick up - and go
home.



We do not propose changing the first part - PUT THE FIRE OUT!
In other aspects, however, we do propose a subtle change.

Where possible, if you have a reported fire in an upper floor if a high-rise, go into
as full scale an operation as you feel you can on a practical basis.

The practical aspect is that with a high-rise sealed building, you could gctu
have a working fire in progress and not see a thing from the street. Tgis
justification then, to evaluate your Operational Procedures and to get yo le
used to those high-rise procedures.

Block the street! V
Set up your Command Post!
Start Additional companies on the way!

Establish Lobby Control, Base, etc.a

In short, get the maximum training application you ca N ited number of high-
rise emergency incidents that you have.

Building management can be sold on the s agd the need for such full scale
procedures.

And finally, through this particular incid@gt mayjbe a wastebasket fire - the next one amy
develop into a working fire! In the r , you will be glad your organization was
started immediately.

Evaluation:

Evaluation involves thg” ga together of all the documentation that has been
accumulated to this @oinif’i.e,,

rocedures
efie Plan/Building Inventory
% ritique Sheets, etc. (Prepared by Monitors, Company
OffiCers, etc. at full scale training exercises.)
mpany Critique Sheets (Written reports by Companies)
Assignment Assessment

ceipt of the above mentioned information, break it down and delegate additional
essment by responsible Officers.

Upon completion of officer assessment, it becomes decision or recommendation time.
A Recommendations for Alterations to Building



B. Building Inventory
C. Recommended Revisions to Department Operations Procedures

Upon completion of the above mentioned considerations, schedule:
A. Meeting with Building Management

B. Final Critique Session with Concerned Officers with respect to:
1. Full scale training exercise
2 Building alteration
3. Building inventory/prefire plan revisions
4 Recommended revisions to department operations procegiyr

CONCLUSION
In conclusion, we call attention to the fact that there are many, ppryo training,
and to high-rise training in particular

We could only emphasize that whatever the method, IX ground rules:

Who, What, When, Where, How and Why

S

Whenever possible, make your training exer ALISTIC as possible.

And finally, you will be able to measure th§ efgctiveness of your training program by
the amount of planning and preparatidg you fut into it.




HIGH RISE ELEVATORS

This chapter defines components and provides operational guidelines for the us
elevators in high rise buildings. Emphasis is placed on emergency operations unger fi
conditions.

Although elevators are necessary for moving large numbers of people th hotit the
building under normal circumstances, experience has proven that¢he op on of
elevators under fire conditions can be erratic and dangerous. Elev ijeo’c to
serious malfunction from the effects of heat, smoke and water on drive M@chinhery and/or
control equipment.

Successful use of elevators during emergency operati is dependent upon the
knowledge of elevator systems in general, knowledge of t ular system installed
in the building and hazards associated with elevato nder fire conditions. Title 24
of the California Administrative Code provides re for operation of elevators
under fire and emergency conditions. The ¢ quigs a building to have:

1. Designated Level - The floor tha§, el&yators will respond to upon recall. It
may be the main floor or@ny offier level that best serves the needs of
emergency personnel ireh g or rescue purposes. This floor will
contain the "Emergen@y Service" switch needed to recall the elevators and
will be referred to as L for the remainder of the chapter.

designated floors, may be required, due to smoke
placement and/or split banks of elevators.

S - There shall be a smoke detector installed adjacent to
t each landing, usually in a vestibule, on each floor except

srr;\e detector is actuated are the only cars automatically recalled.
levators in other banks continue to operate until smoke reaches their
s

sors or the lobby "Emergency Switch" is operated (turned to "on"
osition).

Vestibule doors, if held open by electromagnetic devices, require smoke
detectors on both sides of opening. The smoke detector located within the

S elevator vestibule must activate in order to recall the elevators securing that
vestibule.
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3.

Elevator Emergency Service - Recall or recall/override capability.

Phase | "Recall Phase" - Elevator recalled will respond non-stop to the
lobby and ignore all other call button requests. Automatic elevators having
a total travel of more than 50 feet (or more than 25 feet, if new after
October 6, 1975) may be recalled to the lobby by sensing devices (smoke
detectors) or by a three position key operated "Emergency Service" sw

in the lobby.

NOTE: A minimum of one switch per bank is required._ In th&§event
a Building Control Station is required and is the Bame
floor in the area of elevator bank, the "Emgrgenc rvice"
switch may be located in the station. Ift % remote,
it may have a second "Emergency Seryice" sSWitc, but it must
be labeled and identified in the s ann@r as the lobby

"Emergency Service" switch.
x spond as per Phase
yency use by firefighters. All

cetPor more above the lowest
smoke detectors or by a three
" switch in the lobby.

Phase Il "Override Phase" - Recalled eleya
|, but in addition can be placed in &
automatic elevators having a travel of%@

grade level may be recalled to thg
position key operated "Emer

A two position "Emergency®gervic@' switch is provided in each car. Thein-
car switches are opera by "Emergency Service switch" is in the
‘on" position. The in-adar switkh is key activated and shall only be operated
when the lobby "Emerg@ucyService Switch" is in the "on" position. Turning
both switches "on" position operates the "Override Phase."

ON - EMERGENCY SERVICE PHASE |

"Emergency Service" switch is normally in the "off"
sition. It operates in the following manner:

hen the lobby "Emergency Service" switch is turned to the "on"

doors open. The lobby "Emergency Service" switch shall be turned
to "on" even if the cars have already been returned to the lobby floor
in response to the activation of a smoke detector. After the key is
turned to the "on" position, remove the key from the switch. The
cars are then no longer subject to calls from other sources.

a.\
& (emergency) position, all elevators in the bank controlled by the
@ switch will be recalled to the lobby floor and remain there with their

b. The photo electric beam and other non-mechanical door retraction



safety devices are deactivated.

C. If the car is at a landing at the time the Recall Phase is activated,
the car will start moving to the lobby as soon as the doors close.

d. The "bypass" position is used during an incident to place the
elevator in operation on a temporary basis when the entire build
has been deemed safe for normal use, but there is still
residual smoke to actuate the detectors or the dete
malfunctioning. The key is not removable when the switch |
"bypass" position.

PHASE Il 0
The lobby level "Emergency Service" switch is n @ve "off" (automatic)
position. It operates in the following manner: K

1.

is turned to the "on"
k controlled by the switch will

When the lobby "Emergency Se
(emergency) position, all elevator
be recalled to the lobby floor a ere with their doors open. The
lobby "Emergency Service" swi ition shall be turned "on" even if the
cars have already been rérnedfito the lobby floor in response to the
activation of a smoke tor r the key is turned to the "on" position,
remove the key from the swiich. The cars are then no longer subject to
calls from other sourc ‘

g elevators in "Emergency Service" mode, the automatic
r@pen feature and photo electric device are rendered inoperable. The
destigation is selected by actuating a floor button in the normal manner.

OPening of the power operated doors is controlled by continuous pressure

n the "Door Open" button. |f the button is released prior to the doors
reaching the fully opened position, the doors will automatically reclose.
The only exception is that the doors may automatically open upon return
to the lobby.

Open doors are closed by continuous pressure on the "Door Close" button,
if provided. If no "Door Close" button is provided, continuous pressure ont

3



the desired floor button will serve to close the doors. If either of these
buttons are released before the doors reach the fully closed position, the
doors will automatically reopen.

4, If multiple floor buttons have been actuated, the car will stop at the first of
the selected floors that it reaches. At that time all other selections will be
canceled. The car doors will remain closed.

NOTE: Elevators installed after October 15, 1985, mu
separate call cancel butto r
use by emergency personnel.

5. The "bypass" position is used to place the elevator§ ergtion on a
temporary basis when the entire building has been deem for normal
use, but there is still enough residual smoke to a the Bletectors or the
detectors are malfunctioning. The key is not gemov hen the switch

is in the "bypass position."
NOTE: In either Phase | or Il thg kcar(s) may be equipped

with an Ind cwdent Service
Mode (with or withg otOkglectric devices). Do not use for
emergencies. ThiSyn@demis used by employees or service
personnel for routipeNgon-emergency operation.

Independent service ated by key (not compatible with in-car
fire service switch) or fogglegwitch. Usually the controls are found behind
a locked panel on th&gopfrol panel inside the elevator car. Keys are

available from ing personnel.
While theg€ operating in the "Independent Service" Mode, the
photo-efgcty open device is rendered inoperative, but the automatic

fre will continue to function. While the cars are being used
pendent Mode" they are not subject to recall by either the
1g device or the key operated switches. Under emergency
Nl s, depressing the "Door Close" button will cause the doors to
lose] but only after they have reached the fully opened position.
wever, if elevators are in recall phase, returning the elevator car to
automatic operation from Independent Service will place the car in the
recall phase.

E-SAVING EMERGENCY MEASURES

In either Phase | (Recall) or Phase Il (Override) Modes, if for any reason an emergency
occurs while you are in an elevator car and the sensing devices do not work or the

4



elevator reverts to the Automatic Mode, the following procedures may be used:

1.

Automatic Mode (Without Photo-Electric Devices) - Depress the "Door
Close" button to cause the doors to close, but only after they have reached
their fully-open position.

Automatic Mode (With Photo-Electric Devices) - It is possible that
smoke may be of sufficient density to block the photo beam and cause t
door to remain open. The photo-electric device can be
inoperable by depressing the switch marked: "TO BE USED IN C F
FIRE ONLY." This action will cause the doors to close.

The "Emergency Stop Switch" is operative during the ti W isin the
Automatic Mode, and upon activation will immediately ecar. In
most elevators, operation of this switch will cancéh anylprevious floor
selections.

NOTE: THESE PROCEDURES AR USED DURING OUR
NORMAL EMERGENCY ATIQNS

USE OF ELEVATORS DURING EMERGENCIE

1.

Restrict the use of elevators b building occupants and firefighting
personnel until the safety & the elevators is determined.

Obtain a key for the "Efnergeficy Service" switch from the required building
lock box or from build sonnel. ‘

groups of elevators not automatically recalled to the
the "Emergency Service" switch in the lobby area.

ca tly to the lobby level area and hold the car(s) at that location
ith doors open. Leave the switch in the "on" position and remove the
ke will eliminate the possibility of use by other than Fire Department

ersonnel and SHALL be done in all cases, regardless of whether fire

p&sonnel plan to use the elevators.
If elevator was installed under Phase Il provisions, insert key into in-car

"Emergency Service" switch and turn to "on" position. In addition, check
to determine if car is in "Independent Service." If so, remove from
"Independent Service" before using in "Emergency Service" mode.

At every high-rise incident, the use of elevators shall be delayed until Fire
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At every high-rise incident, the use of elevators shall be delayed until Fire
Department personnel determine they are safe to use. Only then will
elevators be considered for movement of emergency personnel. This
policy requires the initial Fire Attack Team(s) to use stairwells to reach
reported fire floors and make a visual assessment of actual conditions that
might affect elevator use.

Information received from this/these teams regarding the safety of elgyato
and actual floor conditions on the reported fire floor and precedi

should be relayed immediately to the Incident Commander, who Wi n
determine if the elevators are safe to use.

EXCEPTIONS: Early considerations of elevator usage isyble when
split bank elevators exist, in which the top of t ft ahd machinery
room is a minimum of five floors below thefreport ire floor. The
determination to use the elevator is ultimatel§ the desponsibility of Fire
Department personnel.

Initial Fire Attack Team personnel tra levator cars, even though
the cars maximum travel is five flg elow the reported fire floor, must be
equipped with donned breathin s and facepiece, a dry chemical

extinguisher and portable sp Breathing apparatus facepieces
should be connected to requlator§ and ready for immediate use.

A firefighter should assigned to keep dry chemical extinguisher in
readiness with the lockWgin rgmoved and the nozzle pointed at the elevator
door. The pogehle spotlight is to be used in case of lighting system
failure. 2 used to check the hoistway for smoke before use.
If even theglightest afmount of smoke is visible in the hoistway, the elevator
should At all times the elevator is in motion, fire fighting
pers be prepared to take immediate action that will cause the
do if the car responds to a floor where fire or smoke conditions
Nsent. That action will be dictated by the elevator control equipment
an

urrent operating mode.

n verification by Fire Department personnel that the elevators are safe
to use during emergency operations, a Fire Department member shall be
designated to control the operation. In addition to the aforementioned
safety equipment, the operator will have a portable radio to maintain
communications with lobby control. In addition, if phone jacks are
available in the cars, sound-powered phones should be placed in
operation.



CONCLUSION

Members must have a working knowledge of elevators and elevator operation in order
to function safely during high-rise operations. Members shall familiarize themselves with
the operation of individual elevator systems during pre-fire planning and routine fire
prevention activities.



FIREFIGHTER SAFETY AND SURVIVAL

IN

HIGH-RISE INCIDENTS

The fire is on the twentieth (20th) floor, there is fire showing as you arrive on
What safety and survival concerns should you be concerned with?

You should consider: V
h

1. Your physical strength and endurance to effectiv fig e'fire.

2. Your knowledge of the building construction.

&

u will use. What are its limits?

3. Your knowledge of physical hazards in

4. The protective clothing and equip t

5. The hazards of products or ¢ ion.

STATISTICS OF THE U.S. FIREFIG H AND INJURY:
(The Command, June, 1987) :

1986 STATISTICS:

Firefighters died in the line of duty. Sixty (60) were
ee (53) were volunteers.

-One hundred thj
career firefig

-More t e fatal injuries occurred while firefighters were involved in
nonfirggr ctivities.
&ck was the leading cause.

i even point eight percent (37.8%) of the deaths occurred in residential

-Apparatus/vehicle accidents accounted for twenty-seven (27) deaths.

-Twenty-three (23) firefighters were killed in incendiary and suspicious fires.



Firefighter death by type of duty:

Firefighting 39.8%
Responding or returning 34.5%
Other on-duty 14.2%
Training 6.2%
Nonfire Inc. 5.3%

Firefighter deaths by cause of injury:

Stress 52.2%
Struck by or contact with object 24.8%
Exposure to fire products 8.0%

Caught or trapped 7.1%

Falls 5.3%

Structural collapse 2.7% \
Firefighter deaths by nature of injury:

Heart attack Q'&% :

Internal trauma 3.90%

Asphyxiation 4%
Crushing ‘ 8.0%
Stroke 2.7%
Bleeding 0.9%
Electrocution 0.9%
Gunshot 0.9%

e in 1986 was the lowest since 1983. According to Fire
, f rom apparatus and heart attack are two areas of concern.
UMately offers an environment that will result in several type of

The high-rise fire g
injuries and fatalities.
RD

THE H A HIGH-RISE FIRE:

The number of firefig
Command, June 49

heghazards confronting Firefighters during a high-rise fire are built into the

M
et us examine some of these factors:

-Hidden fires in return air plenums. Always check the area ABOVE you
when entering a floor. Use a hose stream (knock out panels) or a pike

pole to open ceiling.

-Fires will also spread vertically through electrical and plumbing holes in
floors. Watch opening doors in these closed areas.



-Remember the six (6) sides of fire.
-Use of elevators. Never use elevators without the following knowledge:

1. Where is the fire?

2. How much fire?

3. Single shaft or double shaft elevators? High-ri®loWer|
system.

4, Knowledge (prefire) of elevator operatio "V

5. Smoke condition on upper floors?

The best advice - DON'T USE THE ELEVATORSI!!

-Open shafts - elevator shafts, dumb waiters, Ji S, rubbish shafts. In a
severe fire, these could be left exposed. W. ep after the fire.
-Floor to ceiling windows. In heavy s el'your way. After fire, secure or

rope off windows.

-Air cylinders and equipment fidor landings in the stairways. These
cylinders may become dislode Il down stairway.

-Falling glass. EXPECT GLA BE BROKEN. Glass will sail two hundred
(200) feet from the builG It will also fall straight down the side of the building.

Firefighters have b ly injured by falling glass. Water supply lines have

also been cut.

Now lets explore ty of hazards.
-The tS\Qf combustion (POC) Smoke, Carbon Monoxide, Acids, etc. are
alw, res@pt in any fire. In a high-rise building, the POC is trapped and
eads!

n giown stairways. In one fire in Los Angeles, firefighters found heavy smoke
t und level stair shaft with the fire on the 12th floor. What does that do to
your SCBA time frame? Your survival time is limited. Ventilation becomes a

. priority.

-The heat and humidity produced will have a dramatic effect on firefighters. Plan
for relief early in the fire.



-The medical aspects include:

Stress - emotional
Heart - cardiovascular
Muscular - skeletal

Lungs - respiration

Health Maintenance Programs (HMPS) are one of the answers to combating the
Physical Fitness is a priority.

THE SURVIVAL TRIANGLE:

The Firefighter’'s Survival Triangle is like the old fire triangle w, fuel). It

requires a coordinated effort at:

Physical Fitness
Protective Clothing \

Training

Each factor is important one cannot stand a Rd provide survival.

"Physical Fitness" is becoming a way ofylife a d the fire station. Many departments

have adopted mandatory programs.

In addition to the physical exercise With efnphasis on cardiovascular conditioning as a
part of the total HMP, stress_aware and intervention, diet, employee assistance
programs, and comprehens @‘ line medicals, make up the total HMP.

PROTECTIVE CLOTHING:

How much of yo ectiW€ clothing meets the NFPA Standard? Is your station uniform
fire resistive? Ro respond to all structure fires in full turnouts? Are you purchasing
& c

lothing? PBI shells, gortex liners? Attached wristlets?

state of the

All of th€se quegtions need to be asked and answers need to be positive. There is a
ieif offfystems across the U.S. Climatic conditions will sometimes decide on your
thing. High-rise fires demand full protective clothing and ALWAYS
CBA.

The essential element, always present and necessary, from rookie to Chief Officer -
TRAINING.

In high-rise fires the prefire training is going to play an important role in your survival.



Training methods start in the classroom, end in the simulation, and practiced everytime
you respond to that "reported fire" in the high-rise. Practice what you learn in every
response. Get into the buildings. Check out the systems. Study the high-rise under

construction. You will learn more than you thought was possible.

NFPA 1500:

The intent of this new standard is to provide a framework for a safety an
program. The document is also an "umbrella" document. A series of ¢
documents with more specific details to follow.

Let’s touch on those elements in NFPA 1500 that may be involved 'Wuse fire.

CHAPTER SIX (6) EMERGENCY OPERATIONS:

-An Incident Command System (ICS) shall be establighed. All members shall be
familiar with Incident Command System. \

-Safety responsibilities shall be assigned to
of the organization.

-The incident Commander shall be r ible for overall safety.

-A standard system shall be us
each member at the scene offan inci

isQry personnel at each level

ify and account for the assignment of

-At incidents or situations where'®pé€cial hazards exist, an Officer shall identify and

evaluate hazards.

-Members workia§ i dous areas shall work in teams of two (2) or more.
There shall be e member specifically assigned to remain outside the

shall be, & :
transp n'ghall be available.
Are you re, to apply the above items, with your resources, in a high-rise fire?

intain an awareness of the operations. Backup personnel
Standby qualified basic life support personnel with

The aloveds only a small portion of the NFPA 1500. We suggest you explore the entire

st ngfexamine your own operation.
In'gbnclusion, we offer you a series of "Safety Truths" (Courtesy of Alan Bruncini).

-THINK!!!

-Drive defensively!

-Drive slower rather than faster.
-If you cannot see, stop!
-Don’t run for a moving rig!



-Always wear your seat belt.

-Wear full turnouts and SCBA.

-Attach with a sensible level of aggression.

-Always work with Incident Command System, no free lancing.
-Don’t ever breathe smoke.

-Keep your crew intact.

-Maintain a communication link to command.

-Evaluate the hazard - know the risk.

-Follow SOP, know and be a part of the plan.

-Ventilate early and ventilate often.

-Use a line that is big enough and long enough.

-Do not ever go beyond your air supply.

-Always have an escape route. QV

-Provide lights for the work area.

-If it is heavy, get help.

-Always watch your firefighting position.

-Look and listen for signs of collapse.

-Rehab fatigued companies - assist stressed Ns.
-PAY ATTENTION ALL THE TIME!!

-Everybody looks out for everybody.
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. OBJECTIVE

The objective of this paper is to show how a smaller fire departmept lik ity
of Santa Monica, with 31 on-duty personnel, can successfully control a majer high-rise

emergency. V
Il. BODY ’

A smaller fire department has the ability to control -rise emergency
by using a variety of ready made techniques and The items to be
discussed in this paper include: utilizing the ICS Sys planning and building
inventories, proper training, and good mutual aid

Of most importance is utilizing the IC
especially a high-rise fire. The system creates
all contingencies that is required for anys nre“department. With a small fire
department the system is an absolute must. &gy firefighter has an assignment and

each member must be utilized to the fullest extént. When you only have 32 people at
the scene in the fires initial stages y@ rd to be inefficient or forget to cover an

r control of emergencies,
of personnel and planning for

important function. Additionally, yosneedfio all be talking the same language when the
fire grows in intensity and mutual ai jVes to assist.

In the city of Santa M
High-Rise firefighting mode
most evident in the pri
What we don't have in
basic skeleton of

QfiCaNye have taken some liberties with the Los Angeles City
@ n be utilized on a smaller scale. These liberties are
aggignment and deployment of the first alarm assignment.
nugmbers of personnel we try to make up for by covering the
igMments, while trying to put as much firefighting capability to
work on the seat as possible in the hopes that we can stop it while it is small.
The theory i ore companies arrive we can flesh out the entire ICS system in
preparatiopfgr arrigng mutual aid companies.
firstglarm assignment is three engines (four firefighters each), one truck (five
one’squad (two firefighters), one B/C. Our first-in company is Fire Attack
embers aloft via the stairs. Second-in assumes lobby, and in addition to
obby functions also establishes staging with one man (see Appendix #1).
ets the command post and base locations, but the base remains unmanned
un e arrival of mutual aid companies. The IC also retains the responsibility of water
supply. He then has the flexibility of utilizing the built in fire pump system in the initial
stages of the emergency or he will have the third-in engineer pump to a dry system (see
Appendix #2). Under normal conditions we can usually put our third and fourth-in
companies and our squad right in behind Fire Attack. As you can see we now have a
company as Fire Attack with two companies and a squad right behind them. We have
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a company in lobby taking care of elevator control, fire control room, stairwell access
and HVAC system control. They have sent one firefighter to control staging two floors
below the fire. We have a B/C as the IC taking his own sit/stat and re/stat and having
the responsibility of water supply and an unmanned base (see Appendix #3). At this
point we are stretched to the limit, but we have the system in place, it's working and no
one can get lost.

As our second alarm assignment arrives we start filling in with companies in
positions that are needed most. Don't worry about the B/C, just about the i i
are starting to come off ground our second squad arrives and goes to sit/stat t.

Prefire planning and a good building inventory system is O of Olr most
important assets. The Santa Monica Fire Department prefire plang a var typical

hazard occupancies within the city creating building inventory arried on all our
apparatus. High rise buildings are of special interest to us dugto tN&} re. Eachfire
companies first-in district is divided into an inspection distgi t th@y are responsible
for. Any high rise building is required to be prefire plannefl at le ice ayear and onée
of those inspections must include the entire platoon. ih kee

5 al

rise building each year
@ only 30 high rise buildings

os Angeles City Fire Department
= on a Macintosh computer, SO it

the building inventory
sheet current and each of the platoons gets throug#

as a refresher. Being a small city of 8% squarg
does have its advantages at times. We u
building inventory model and our actual
can be easily changed or altered.

Proper training in high rise firefighti is®lso very important to us. Each company
library has a high rise training m thatlls a copy of the Los Angeles City manual
altered to reflect our changes i assignment. Each company officer utilizes
this manual to train their crew. :
where a good deal of traigiRg ta lace, each platoon conducts a minimum of one
high rise drill a year ung@sr e watchful eye of their Platoon Commander. The training
division also cond ; high rise drills and includes mutual aid companies to
help polish the ¢ tioWbetween the agencies.

Last bu e the good neighbors involved in a good mutual aid contract.
We have be oNlnate in the past and have been able to keep the high rise fires
ed in the city of Santa Monica relatively small in size. We have been

t to the room or origin or original apartment and only one that had

t out into a corridor and start a run. We know, however, that it is only
ime before a delayed alarm or untimely attack on the seat of the fire will
our limited resources. We have been more restrictive in our code adoption
ost cities, building in better fire protection, but even that will not prevent the
M&vitable. Our best hope for that event is mutual aid. We work closely with the cities
of Beverly Hills and Culver City with which we form a strike team when called by the
Area "A" coordinator. Thoseare however, limited resources including probably one truck
company and at the most three engine companies. Los Angeles County will send help,
but they have limited numbers of equipment in our vicinity. Our biggest and most
immediate help is the Los Angeles City Fire Department, who is our Area "A" coordinator
and has come to our rescue on more than one occasion.




Ill. Conclusion
There is now way to control the major campaign high rise fire with out large
numbers of firefighters and equipment. The best we can hope for is that through
restrictive codes and ordinances requiring built in fire control systems, good training of
both occupants and firefighters, good prefire planning, an aggressive attack at the seat
of the fire, that we can keep the fire small. If any of this fails we will need large nu
of mutual aid firefighters and equipment to do the job. When it happens, hopefull
will have done our homework well and have an ICS system in place that
firefighters can relate to and work with. The only other options that | can see
up with the fire on the downward side of the GPM curve when it is startina to b
out. That kind of scenario doesn’t do a lot for you ego and as my Chief oRge

"When the fire is starting to burn down to lower floors and you canstop it,
looking foolish." 6




, ' SPECIFIC OPERATIONS
LOBBY CONTROL

I. RESPONSIBILITIES

A. Manage A1l Lobby Control Activities: E'Ievators Awr Hand1
Systems; Stairwell Access;. _Priority_Equipment Movement Buil
ing Engineer Contact

II.  ESTABLISH LOCATIONS

A. Elevators

B. Stairwells : '
C. Equipment Area ‘
IIT. STRATEGY .
|
’ A. Obtain Lock Box Keys Q
B. Check Elevators \

1. Safety

2. Designate Elevators For

(a) Personnel

(b) Equipment- Only.

C. Designate Stairwell Use
1.  Direct Incomi

D. Air Handling Syst
E. Move Priority Equi

1.  Coordyp ith Base And Staging

F. Maintd&in fecords

SS Specific Personnel

G. \ ination
&. With Base
. With Staging

ANIZATION, COMMUNICATIONS

-COMMAND STAFF CHIEF PLANNING CHIEF
INFORMATION OFFICER e INCIDENT 4 SIT/STAT - RE/STAT
SAFETY OFFICER - COMMANDER : WATER R‘ECOURCES
LIAISON OFFICER . DOCUMEHTATION
- 7
{ |
SUPPRESSION & RESCUE LOGISTICS
DIVISiON (FUNCTIONAL) BASE
TASK FORCE : " LOBBY CONTROL
COMPANY STAGING
DIVISION (AREA) ATR SUPPORT




|  SPECIFIC-OPERATIONS
COMMAND POST - INCIDENT COMMANDER

I.  RESPONSIBILITIES

A.  Manage A1l On Scene Operations ) o
B. Establish Command And Functional Organization
C.. DNeatermine Adequacy of Resources

. Commana Post Personne]

gag Plans (Water, Documentation)

- (b) Command Staff (Info, Safety, Liaison)
2.  Suppression And Rescue ‘

3. Logistics
4.  Special Assignments (Helicopters, Multip piry -
Disaster, Etc.)
.II.. ESTABLISH LOCATIONS Q -
A. Command Post - \
0

B. Base - "Dispatch A1l Units To icdion”

b

~-C.  Staging
.D. Air Support
E. Others.

III. STRATEGY : |
A.  Consult With Supp i Rescue, Plans, Logistics,

Overall Strategy
1. Fire AttackQ
2. ua
2. i ’ehaWor-Spread, Lapping Fire Load, Etc.
5.
6. : Relief, RA/Medical, Special Companies, Etc.

teflance of Reserve:

ase
- Staging '
\ ommunications Methods - Radio, Field Phone, Etc.
Wrap-Up '
1. Investigation - Probable Cause
Demobilization

3. Overhaul

R TION, COMM
GANIZATION, COMMUNICATIONS _,

_ COMMAND STAFF CHIEF : A SI;&Q#%%NG gg}giAT
INFORMATION OFFICER |- INCIDENT L -
SAFETY OFFICER - COMMANDER WATER RECOURCES .
LIAISON OFFICER _ DOCUMENTATIOf
| :
SUPPRESSION & RESCUE , LOGISTICS
DIVISION (FUMCTIONAL) | " BASE
TﬁiﬁﬂigﬁFE , LOBBY CONTROL
L STAGING
DIVIEr{Bi‘M(;éREA) ATR "SHIPDNRT




~_HIGH-RISE OPERATIONS
P R'°@|TY°FA§5|GNMEN T

562 il Mo

~ STAGING, ASsIST

- FIREATTACK

"ASSIGNED AT DISCRETION ~
OF‘ ‘_lNCl.DENT COMMANDER_ e

~ E.G. - EMERGENCY FUNCTIONS
LOGISTIC FUNCTIONS
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