This document reflects the official findings by the Clark County Fire Depart-
ment of the Fire that occurred at the MGM Grand Hotel in Las Vegas, Nevada
on November 21, 1980. This report cannot be reproduced or copied without the
express written permission of the Chief of the Clark County Fire Department.
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PREFACE

The second largest life-loss hotel fire in United States history devastated the MGM Grand Hotel/Casino, Las
Vegas, Nevada, On November 21, 1980. Eighty-five lives were lost as smoke filled the 26-story high rise.

The blaze occurred in Clark County, Nevada; first-in units were form the Clark County Fire Department, with
immediate assistance being rendered by five other local fire departments through established mutual aid
agreements. A brief outline of the Clark County Fire Department structure is presented in Section |1, Clark
County Fire Department.

An extensive, cooperative investigation effort ensued. Upon request, the National Fire Protection Association
and the United States Fire Administration worked closely with the Clark County Fire Department to determine
the cause of thisfire; invaluable assistance was offered by the National Bureau of Standards and the Bureau of
Alcohol, Tobacco and Firearms (a Division of the United States Treasury Department), as well as the staff of the
Clark County District Attorney’s Office and individuals of the Las Vegas Metropolitan Police Department.
Agency acknowledgements are listed in Section |11, Assisting and Support Agencies.

Section 1V isastructural description of the MGM Grand Hotel/Casino, which gives the reader a general, overall
picture of the size and shape of the hotel. More detailed information can be found in Section VI, Diagrams and
Drawings. Numerous floor plans and detailed sketches are presented in that section to provide the reader with a
better understanding of the items and areas discussed in Section V, Fire Scene Examination.

The Fire Scene Examination includes initial response information, a preliminary investigation report, informa-
tion relative to area and point of origin, fire cause, flame and smoke spread.

A synopsis of Emergency Medical Services comprises Section VIII. Included in this section is a brief outline of
rescue units and personnel that responded to the fire scene, alist of entities providing helicopter services, and a
detailed report submitted by the Clark County Medical Examiner.

Section IX consists of statements obtained from eye witnesses. The final section, Section X, contains a
preliminary report written by the National Fire Protection Association, briefly describing the hotd and sum-
marizing the conditions surrounding and the factors contributing to the fire.

The National Fire Protection Association, the United States Fire Administration and the National Bureau of
Standards are cooperatively documenting and analyzing this tragic incident. An in-depth report is expected to be
available by June, 1981. The pressing time factor mandates release of this report prior to receipt of the pending
documentation. The patience of the reader is requested; information made available by these agencies will be
released at the earliest possible date.
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SECTION 11
CLARK COUNTY FIRE DEPARTMENT

A. STATISTICS

1.

The Clark County Fire Department is a fully paid professional fire department, currently rated as a Class
I1I Fire Department by the Insurance Services Office (ISO).

The Administration Offices of the Clark County Fire Department are located at 707 East Desert Inn Road,
Las Vegas, County of Clark, Nevada, 89109.

Telephone services are as follows:

a. Emergency Alarm System (24-hour). . ........ . i e 382-3000
b.  Administrative Offices (0800 to 1700 hours). . ....... . it 732-1916
c.  Fire Prevention Bureau (0800 to 1700 hours). ...ttt 733-8882
d.  Fire Investigations Division (24-hour). ........ ... i e e 876-2698

B. GOVERNMENT

1.

The Clark County Fire Department is a uniformed, semi-military oriented fire prevention and suppression
organization. The Fire Chief is appointed by the Board of County Commissioners, whose members are
elected officials. Roy L. Parrish now holds the position of Fire Chief.

Second in command is the Deputy Fire Chief. This position is held by John Pappageorge.

There are three Assistant Fire Chiefs in charge of suppression activities, supplies and logistics, and fire
prevention and investigation activities. They are:

a. Robert G. Atkinson (Fire Suppression)
b. Robert A. Keating (Supplies-Logistics)
c. James A. Barrett (Fire Prevention & Fire Investigation)

There are eight Battalion Chiefs: six handle structural fire suppression; one is assigned crash fire rescue ac-
tivities; and one is assigned training duties.

The geographical jurisdiction of the Clark County Fire Department is divided into three areas (one encom-
passing McCarran International Airport). Fire Suppression personnel are divided into three 24-hour shifts
(platoons). Each geographical area has one Battalion Chief assigned to each shift, totaling six structural
fire suppression Battalion Chiefs:
a. “‘A” Platoon

1. Alfred Hurtado, Battalion Chief; Battalion 2

2. Paul O. Hicks, Battalion Chief; Battalion 3
b. “B’ Platoon

1. Joseph D. Way, Battalion Chief; Battalion 2

2. Garry E. Hunt, Battalion Chief; Battalion 3
C. “C”” Platton

1. Byron W. Snider, Battalion Chief; Battalion 2

2. Charles Seigel, Battalion Chief, Battalion 3

The third geographical division of the Clark County Fire Department encompasses McCarran Interna-
tional Airport. One Battalion Chief is assigned on a 40-hour week to handle crash fire rescue activities for
all three platoons at this location:

d. Thomas Alexander, Battalion Chief; Battalion 6/Platoons A,B,C
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C.

D.

Training activities for the entire department are coordinated by one Battalion Chief on a 40-hour schedule:

e. Kenneth F. Steele, Battalion Chief; Training Officer

PERSONNEL ORGANIZATION

Administrative Officers 5
2.  Fire Suppression:
a. Battalion Chiefs 8
b. Captains 50
¢.  Engineers 80
d. Firefighters 146
3.  Support:
a.  Fire Prevention Bureau 15
b.  Fire Investigations Division 9
¢.  Hydrant Division 2
d. Maintenance Division 9
e.  Training Division 3
f. Administrative 4
331

4.  Duty Assignments
a.  During each shift, there are usually 43 men on duty in Battalion 2, and 37 men on duty in Battalion 3.
b.  There are a total of twelve fire stations in Clark County:

Station 11 - 88 East Flamingo Road
Station 12 - 3001 Industrial Road
Station 13 - McCarran International Airport
Station 14 - 3875 East Desert Inn Road
Station 15 - 3480 Valley View Boulevard
Station 16 - 150 North Nellis Boulevard
Station 17 - 5702 Missouri Street
Station 18 - 707 East Desert Inn Road
Station 19 - 5710 Spencer & Russell

10. Station 20 - 5710 Judson & Linn

11. Station 21 - 4950 Valley View Boulevard
12. Station 22 - 6685 West Flamingo Road

EQUIPMENT

The Clark County Fire Department owns and operates the following equipment (not listed are automobiles
utilized by the department):

Engines 1
Tanker

Ladders

Rescues

Hose Wagons

CFR (Crash Fire Rescue)
Portable Light Unit

Air Cascade Unit

Bus

Van

Fuel Tanker

Wrecker

CRETTTOR e 00 o
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PERSONNEL CHART — ASSISTING AGENCIES

TEAM COORDINATOR

WM “MIKE” PATTERSON

FEDERAL COORDINATOR
U.S.F.A.

TOM WRIGHT

C.C.F.D. INVESTIGATION A.T.F.
TEAM
LORNE LOMPREY JOHN RICE
WAYNE BURNS DOUGLAS COOMBS
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WILLIAM KOLAR
VERGUS PORTER
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LLOYD JOHNSON
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JOHN WAWERNA

DAVE BELZ
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BEECHER AVANTS

RAY LYONS
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SGT. L. MARTIN
DAN CONNELL
ROBERT RODREICK
ALAN CABRALES
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NANCY KINGSBURY
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| I I
1 | |
i ! 1
N.F.P.A. U.S.F.A, N.B.S.
RICHARD BEST THOMAS KLEM DICK CUSTER
DAVID DEMERS MIKE OLSEN (EMS) JOHN KLOTE
JAMES BELL GARY MORRIS
JOHN CALOGGERO DAN BOWKER

JAMES LATHROP
JOHN KELLY




SECTION II1
ASSISTING AND SUPPORT AGENCIES

A. FIRE INVESTIGATION TASK FORCE

1.

Clark County Fire Department (C.C.F.D.) Fire Investigation Division.

On November 21, 1980 at 0717 hours, the Clark County Fire Investigation Division responded to a firein a
structure at the MGM Grand Hotel and Casino, 3645 Las Vegas Boulevard South, County of Clark, Las
Vegas, Nevada. Upon arrival at 0720 hours, the Fire Investigation Team observed visible fire and smoke
emitting from the structure. The Fire Investigation Team joined the fire suppression forces to assist with
the extinguishment of the fire and evacuation of the building’s occupants. Extinguishment of the fire and
evacuation of the occupants ended at approximately 1500 hours.

The Clark County Fire Investigation Team consisted of:

Captain William Mike Patterson, Supervisor

Captain Lorne Lomprey, Investigator
Captain Wayne Burns, Investigator

Robert James, Investigator
William Kolar, Investigator
Vergus Porter, Jr., Investigator
Lloyd Johnson, Investigator
Lance Ryness, Investigator
Larry Boucher, Investigator

B. ASSISTING AGENCIES

1.

Bureau of Alcohol, Tobacco and Firearms (A.T.F.), a Division of the United States Treasury Department.

At approximately 1000 hours on November 21, 1980, A.T.F. assisted the Clark County Fire Department in
obtaining and taking written statements from witnesses who had observed the fire in its inception and/or
progressive stages. A.T.F. is a recognized department within the Fire Investigation Task Force structure.

A.T.F. personnel are:

John Rice, Acting Resident Agent in Charge

Douglas W. Coombs, Special Agent
James D. Deal, Special Agent
Richard W. Haynes, Special Agent

City of Las Vegas Fire Department (L.V.F.D.)

At approximately 1400 hours on November 21, 1980, Steve Hampton (Fire Investigator for the City of Las
Vegas Fire Department) assisted in the preliminary fire scene examination as an observer. He further
assisted Mickey Pedrol (Audio-Visual Communications Specialist for the City of Las Vegas Fire Depart-
ment) in taking video photographs of the area of origin.

The city of Las Vegas Fire Department is a recognized department of the Fire Investigation Task Force.
North Las Vegas Fire Department (N.L.V.F.D.)

On November 21, 1980 at approximately 1600 hours, the North Las Vegas Fire Department assisted the
Clark County Fire Department in preliminary observation of the fire scene examination. As an observer,
the North Las Vegas Fire Department furnished lighting during the fire scene examination.

The North Las Vegas Fire Department is a recognized department of the Fire Investigation Task Force.
Personnel of the team are:

James Weber, Fire Inspector
Melvin Wilburn, Fire Inspector
Steve Szostek, Fire Inspector
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Las Vegas Metropolitan Police Department (L.V.M.P.D.), Traffic and Patrol Division.

At approximately 0720 hours on November 21, 1980, the Traffic Division assisted the Clark County Fire
Department in traffic control on the streets adjacent to the MGM Hotel.

The K-9 Division maintained crowd control. The Jeep Posse assisted in rescue evacuation.

Las Vegas Metropolitan Police Department, Criminalistics Bureau Crime Lab.

From November 21, 1980 through November 30, 1980, this division was temporarily assigned to the Clark
County Fire Department for photographing the fire scene area of origin, fire progression, casualty loca-
tions, and evidence.

Under the supervision of Sgt. Lemuel Martin, personnel of this team handled the following photography
assignments:

a. Dan Connell, Identification Specialist III
Robert Rodreick, Identification Specialist 111

Entire Fire Scene - November 21, 1980 through November 30, 1980

1) Victim location and removal;

2) Fire damage in casino and restaurant areas, elevator and ground floor hallways;
3) Possible building code violations;

4) Fire point of origin, evidence and collection;

5) Assisted Public Administrator in documenting removal of property belonging to victims;
6) Aerial photography (exterior condition of building).

b.  Gary Jacobsen, Identification Specialist II
From November 21, 1980 through November 22, 1980

Identification of victims following removal from building.

C. Alan Cabrales, Identification Specialist 1
November 21, 1980 only

1) Condition of restaurant area within the delicatessen and the New Orleans Coffee Shop;
2) Area surrounding point of origin.

The following Criminalistics Bureau personnel also assisted with photography assignments:

d. Kimberly Groover, Identification Specialist I
November 25, 1980

Assisted Public Administrator in documenting removal of property belonging to victims.

e.  Nancy Kingsbury, Identification Specialist 1
December 12, 1980

Photographed compressor at Station 18, 707 East Desert Inn Road, Las Vegas, Nevada.

Clark County District Attorney (C.C.D.A.).
At approximately 0900 hours on November 21, 1980, this division assisted the Clark County Fire Depart-

ment in obtaining and taking written statements from witnesses who observed the fire in its inception
and/or progressive stages.
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The Clark County District Attorney’s Office is a recognized division within the Fire Investigation struc-
ture. Personnel are:

Robert Miller, Clark County District Attorney

John Wawerna, Clark County Deputy District Attorney; assigned to Fire Investigation Task Force
Dave Belz, Clark County Investigator; assigned to Fire Investigation Task Force

Doug McCarthy, Clark County Deputy District Attorney; assigned to Fire Investigation Task Force
Beecher Avants, Clark County Chief Investigator

Ray Lyons, Clark County Deputy Chief Investigator

National Fire Protection Association (N.F.P.A.).

On November 21, 1980 at approximately 1800 hours, Captain Mike Patterson, Clark County Fire Depart-
ment Fire Investigation Division, requested the assistance of the National Fire Protection Association in
the overall fire scene examination. The N.F.P.A. accepted and deployed the following personnel:

a. David P. Demers, P.E.; Manager, Fire Investigations Division
November 21, 1980 through November 30, 1980

Fire alarm, photographs, heating, ventilation and air conditioning (HVAC)

b. Richard L. Best, Senior Fire Analysis Specialist
James R. Bell, Technical Assistant/Government Affairs - Legislative Specialist

November 21, 1980 through November 30, 1980

Samples, victim location, sketch and code stairwells

c. John M. Caloggero, Assistant Electrical Field Specialist/Engineering Division
November 21, 1980 through November 30, 1980

Fire cause and spread

d. James K. Lathrop, Life Safety Code Specialist
November 21, 1980 through November 30, 1980

Exits
United States Fire Administration (U.S.F.A.).

On November 21, 1980 at approximately 1800 hours, the Clark County Fire Department requested the
assistance of the United States Fire Administration in the overall fire scene examination. U.S.F.A. ac-
cepted and deployed the following personnel:

a. Tom Wright, Fire Data System Director
November 22, 1980 through November 30, 1980

Team Coordinator

b. Tom Klem, Fire Investigator
November 22, 1980 through November 30, 1980

Fire Cause and spread

c.  Mike Olsen, Emergency Medical Service (E.M.S.) and Disaster Planner
November 21, 1980 through November 24, 1980

Victim cause of death, location and identification

d. Gary Morris, Disaster Plan Coordinator
November 22, 1980 through November 30, 1980

Disaster operation
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e. Dan Bowker, Fire Cause Consultant (Private); hired by United States Fire Administration
November 21, 1980 through November 23, 1980

Assistance in determining cause and origin
9.  National Bureau of Standards (N.B.S.).
At approximately 0900 hours on November 25, 1980, the Clark County Fire Department requested
assistance from the National Bureau of Standards in the overall fire scene examination. N.B.S. accepted

and deployed the following personnel:

a. Dick Custer, National Bureau of Standards
November 25, 1980 through November 26, 1980

Alarm systems, samples

b. John Klote, National Bureau of Standards
November 25, 1980 through November 26, 1980

Mechanical, high volume air conditioning

Fire Chief Roy L. Parrish, of the Clark County Fire Department, wishes to extend his gratitude and personal ap-
preciation for the combined efforts of each and every department and individual who willingly participated in the
MGM fire operations and subsequent follow-up investigation. Without their assistance, positive results could not have
been realized.

This fire was of such magnitude that a tremendous team effort was necessary. Words alone cannot convey our feelings

of gratitude to those involved. Hopefully, we have all acquired knowledge from this experience which will enable use
to be better public servants.

C. SUPPORT AGENCIES

1. Non-Suppression Personnel

a. State of Nevada Governor’s Office;
Governor Robert List

b.  State of Nevada Fire Marshal’s Office;
- State Fire Marshal Tom Huddleston

C. Clark County Commissioner’s Office;
Robert Broadbent, Commissioner

Thalia Dondero, Commissioner
Jack Petitti, Commissioner

Bruce Spaulding, County Manager
d. Barbary Coast Hotel and Casino, Las Vegas, Nevada
e. Burger King Restaurants, Las Vegas, Nevada

f. Clark County School District, Las Vegas, Nevada
1) Buses

g. Clark County Building Department, Las Vegas, Nevada
h.  Civil Defense Chapter, Las Vegas, Nevada

i Clark County Health District, Las Vegas, Nevada
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j. Church’s Fried Chicken, Inc., Las Vegas, Nevada
k. - The Caterer’s, Las Vegas, Nevada
1. Construction Personnel; Contracted by Del E. Webb Corporation, Las Vegas, Nevada:
1) Structural steel;
2) Reinforcing steel;
3) Concrete workers;
4) Carpenters;
5) Electricians;
6) Mechanical;
7) Plumbing;
8) Fire Sprinklers;
9) Excavation.

m. City of Las Vegas
1) Lighting Unit

n. Hospitals, Las Vegas, Nevada
1) Sunrise Hospital
2) Southern Nevada Memorial Hospital
3) Valley Hospital
4) Desert Springs Hospital
o. Las Vegas Convention Visitors Authority, Las Vegas, Nevada

p. McCarran International Airport, Las Vegas, Nevada
1) Lighting Unit

gq. Nevada Power Company, Las Vegas, Nevada

r. Neptune Mobile Wash, Las Vegas, Nevada

S. Nellis Air Force Base, Las Vegas, Nevada

t. Imperial Palace, Las Vegas, Nevada

u. American Red Cross, Clark County Chapter, Las Vegas, Nevada

v.  The Salvation Army, Las Vegas, Nevada

w. Department of Occupational Safety and Health, Las Vegas, Nevada
x.  Central Telephone Company, Las Vegas, Nevada

y.  McDonald’s Las Vegas District, Las Vegas, Nevada

Z. E.G. & G., Las Vegas, Nevada

1) Helicopter support
2) Photographs

The Clark County Fire Department realizes that the names of numerous entities and individuals who offered support
services to the firefighters on November 21, 1980, do not appear here. We offer our sincere apology for these inadver-
tent omissions, and extend our heartfelt appreciation for the invaluable services we received.
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SECTION IV
STRUCTURAL DESCRIPTION OF MGM

The following description of the MGM Grand Hotel/Casino is intended to give the reader an idea of the size and
shape of the hotel; it is not meant to be an exact scale representation.

The MGM Grand Hotel/Casino was located at 3645 Las Vegas Boulevard South, City of Las Vegas, County of Clark,
Nevada (southeast corner of the intersection of East Flamingo Road and Las Veags Boulevard South). Classified as
Type 1 congtruction, it is a 26-story high rise hotel and casino complex. Construction of the hotel beganin 1972, and
the complex opened for business in December, 1973.

The high rise section was laid out in a“ T" formation, the top of which ran lengthwise from east to west on the north
end of the building, facing Flamingo Road. The leg of the “ T” ran south from the center of the north end of the
building, forming the ¢“T*’ shape of the high rise. The high rise had an east wing, a west wing and a south wing.

The main high rise elevators were located in the center area of the north end of the high rise, between the east and west
wings. The service elevators were located at the north end of the south wing.

There were six stairwells.  three interior stairwells to the high rise; and three smokeproof towers, which were located
at the outer end of each of the wings. Because the doors of the interior stairwells were locked, persons entering the
stairwell enclosures could not gain access to other floors. Only the topmost floor and bottommost floor had doors
which could be opened from the inside.

The casino and showroom were located on the west side of the south wing of the hotel, and encompassed an open area
larger than a football field. An underground parking area, as well as the employees’ kitchen and room service prepara-
tion area, was located in the basement below the casino level. A large attic areawith the “ eye to the sky” catwalk was
located above the casino ceiling. Executive and accounting offices were also situated above the casino area in the west
end of this portion of the building. Five restaurants were incorporated into the east end of the casino level almost
directly below the south wing of the high rise.

There were basically two floor levels located on the east side of the south wing of this hotel. The lower level was a shop
and arcade area with a movie theater and health club. The main east-west hallway in the shop and arcade area was
located below the east wing of the high rise. An escalator and a stairway leading up to the casino area were located at
the west end of this hallway. The east end of this hallway merged with a north-south hallway that exited to the north
side of the building on Flamingo Road; the south end exited to the pool area.

The casino level was utilized as a convention hall and meeting room, and encompassed a number of offices. A large
Jai Alai fronton was located at the far east end of the hotel. The main front entrance to this complex was located at the
far west end of the casino. Another large entry area was located on the casino level, north side, approximate center,
with access gained from Flamingo Road.

The approximate footage of the hotel/casino was 2,000,000 sguare feet. The gross dimensions of the casino and ar-
cade levels were approximately 380 feet by 1,200 feet. The casino itself was approximately 175 feet by 480 feet. Each
wing of the hotel was approximately 350 feet long by 75 feet wide. There were approximately 2,076 guest rooms. (An
additional 780 guest rooms were under construction on the west side of the building at the time of the fire.)

There were approximately 5,000 persons, including both guest and staff, occupying the hotdl at the time of the fire.

The building was partially sprinklered. Those areas protected by sprinklers included portions of the 26th floor, the
showroom, arcade, Barrymore Room (restaurant), and convention areas.

A manual alarm system, with bells and public address system, existed in the MGM. It was alocal system only, and was
designed to be sounded by security personnel located in the security office, casino leved; five minutes after signalling
the security station, a general alarm would sound (no alarm was sounded during the fire).

The heating, ventilation and air conditioning (HVAC) system supplied cool or warm air through common duct works.

All of the return air to the HVAC system flowed through a large return air plenum and the common attic above the
casino, restaurant, showroom, and arcade areas. This was one large, undivided or uncompartmentalized area.
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In the intersection of the *“T”’, seismic joints had been constructed from the air plenum continuously to the 26th floor,
thereby creating vertical shafts which were approximately 12 inches wide. The bottom seismic joints had been con-
nected directly into the air plenum above the ceiling, thus incorporating the shafts as a part of the plenum, with no
separation to retard air flow through the shafts.

EMERGENCY EVACUATION PLANS

It should be noted that five pieces of printed information were observed in the hotel relating to emergency procedures
in case of fire and/or bomb threat.

The information sheet entitled, ‘‘Only the Outside Stairways Will Be Used to Evacuate the Hotel’’, shows an overhead
view of the high rise, depicting locations of the elevators and stairwells. The wording on this sheet states that none of
the elevators or inside stairwells were to be used for evacuation of the hotel; only outside stairs were designated on the
map to be used by employees.

This information was found by fire investigators on a bulletin board located next to the head of housekeeping door.

To the best of the investigators’ knowledge, these documents were not posted for public view, nor were they part of an
overall public evacuation program.

The following information in this Section IV, pages IV-2, IV-3, IV-4, IV-5, IV-6, IV-8, and IV-9, are merely copies of
the actual information received in this investigation. Original documents are on file with the Clark County Fire
Department.

ONLY THE OUT SIDE STAIRWAYSe WILL BE USED ToO
EVACUATE TUE HOTEL

P AR
\ r

|NSIDE STAIRWAYS
SERVICE EL@VATORS

/ PASSENGAL ELevaTDRS
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January 15, 1980

MGM GRAND HOTEL
SAFETY RULES

In the interest of the safety of all employees, the following rules shall be followed. Any infraction of these rules may
result in disciplinary action. Ignorance of any Safety Rule is no excuse.

GENERAL SAFETY RULES

L.

2.

*9.

10.

11.

12.

It is mandatory that ALL ACCIDENTS, however slight, be reported immediately to your supervisor.
Listen carefully to your supervisor’s instructions. Understand a job clearly and thoroughly before starting.

When working with another employee, be positive that each person knows exactly what the other is doing or
is going to do at all times.

Notify all persons who may be endangered by the work you are doing.

Report any unsafe condition to your supervisor immediately, also at five-minute safety talk.
Never use improper or broken tools; obtain the correct tool for each job.

Always get help in lifting or moving heavy objects.

Stay clear of any moving vehicle.

Except during emergency, do not run in any area, always walk.

Do not obstruct aisles with material or electrical cords.

Horseplay and scuffling at any time while on Hotel property will not be tolerated.

All repair work must be reported to Maintenance Control.

*Valet parking excepted.

MACHINERY and EQUIPMENT SAFETY RULES

1.

w

Use all safeguards provided. These safety devices are designed for your protection.
Work only on equipment that has been assigned to you.

Inspect your equipment thoroughly and be sure that it is clear of all unsafe parts before placing it in
operation.

Do not operate any machine which you think is in unsafe operating condition. Report such a machine to
your supervisor immediately.

Never leave equipment unattended while it is in operation.
Never oil or repair any machinery unless specifically instructed.
Do not attempt to make any electrical repairs. Qualified personnel are assigned to perform these tasks.

Never talk to any employee who is operating a machine.
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January 15, 1980

MGM GRAND HOTEL SAFETY RULES

Page 2

PERSONAL SAFETY RULES

1.

2.

Safety glasses must be worn in specified areas in accordance with the Hotel’s safety policy for eye protection.
Wear safety gloves and/or proper shoes for any work requiring this added protection.

The wearing of moccasins, tennis shoes, open-toed shoes, any soft shoes, or shoes with high heels is not
permitted.

Do not wear loose clothing or flowing ties while operating equipment which could catch them.
Employees operating any machinery must have hair longer than collar-length properly covered or tied.

Where safety equipment is prescribed for your area, you are required to wear or use safety equipment as
prescribed.

HOUSEKEEPING RULES

1.

2.

Keep all material out of aisles; do not throw any article on the floor where another person may slip or fall
over it.

Keep the Hotel clean as your own home. You spend more awake hours in the hotel than in your house.

FIRE PROTECTION RULES

1.

Take every precaution to prevent fire. Throw all cigarette butts, matches, oily rags, and any other rubbish in
properly provided receptacles.

In case of fire, the first consideration is the safety of all guests and employees; then attention can be given to
fighting the fire, and the protection of Hotel property.

REMEMBER - ALERTNESS AND SAFETY Prevent accidents!
The injury or ACCIDENT YOU PREVENT MAY BE YOUR OWN!

ALWAYS BE CAREFUL
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MGM GRAND HOTEL

HOUSEKEEPING

SUBJECT: Evacuation in case of bomb threat or fire; Housekeeping administrative offices.

MGM Security will advise Housekeeping to evacuate. The Executive Housekeeper or person in charge will order all
administrative personnel to evacuate. In the absence of the above supervisors, employees will take the order directly
from MGM Security. The supervisors who gives the order to evacuate will ensure that all personnel:

a. Place loose papers and records in the file cabinets.

b. Close all drawers and cabinets.

c. Turn off all electrical appliances, (fans, coffee makers, typewriters, raidos, etc.), or unplug if possible.
The schedule/status clerks will take the Daily Schedule Sheet, and the inspector beeper list.

The payroll clerk will carry the current payroll book with her.

Personnel will assemble in the rear of the Hotel between the tennis courts and Personnel where the supervisor will take
roll, to insure that all personnel have evacuated safely.

S/Ben F. Witsell
Executive Housekeeper

Revised 09-24-80
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MGM GRAND HOTEL

HOUSEKEEPING

14 September 1974

SUBJECT:

TO:

Evacuation In Case of Bomb Threat Or Fire;
Linen Lockers, Guest Room Area & Houseman’s Office

All Housekeeping Personnel In The Guest Room Areas

1.

2.

S/Ben Witsell
Executive Housekeeper

BW/rah

MGM Security will advise all personnel working on the floors to evacuate.

Inspectresses and Head Houseman will secure Linen Lockers and Houseman’s Office immediately
upon notification of evacuation.

Maids and Houseman will place their equipment in the nearest open guest room in order to leave the
hallways, and other areas free of obstacles. They then will proceed to the nearest exit,
(STAIRWAY), (elevators will NOT be in operation) and proceed to the bottom, and assemble in the
rear of the hotel opposite Taylor Construction were the Inspectresses will take roll to insure that all
personnel have evacuated.

All employees will wait in this area until they receive further orders from Security personnel or the
Department Head.
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FIRE SCENE SECURITY

At approximately 0955 hours on November 22, 1980, Captain Wm. Mike Patterson, Calrk County Fire Department
Fire Investigation Division, received written permission from Bernard Segelin, Executive Vice President of the MGM
Grand Hotel/Casino, Las Vegas, Nevada, to enter said premises for the purpose of determining the cause, origin, and
circumstances of this fire, which occurred on November 21, 1980 at approximately 0717 hours.

Mr. Segelin also signed a Fire Scene Release Form, relieving the Fire Department of responsibility for the security of

the building upon completion of their scene examination. This allowed the owners to hire private investigators to
determine the cause, origin and circumstances of the fire.
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CLARK COUNTY FIRE DEPARTMENT
LAS VEGAS, NEVADA

DATE 22A' . -5 TIME 045’&‘/7‘@ CASE # BA3& | DR »8(;—(\5"7 3(1'

TO WHOM IT MAY CONCERN:

I, Bovnams gu; ¢t . , BEING AN OWNER, OR HAVING LEGAL CONTROL
OF THE PROPERTY LOCATED AT 3¢ 4§ Lis Uong B¢ Se i pt Gy
IN THE COUNTY OF CLARK, STATE OF NEVADA, HEREBY GIVE PERMISSION TO THE

CLARK COUNTY FIRE DEPARTMENT AND/OR IT'S AGENTS TO ENTER THE PROPERTY

LOCATED AT % COUNTY OF
CLARK, STATE OF NEVADA, AT ANY TIME OF THE DAY OR NIGHT FOR THE PURPOSE
OF DETERMINING THE CAUSE AND/OR ORIGIN OF A FIRE THAT OCCURRED ON

‘21 Ao.. (i€¢. . ANY EVIDENCE THAT MAY BE FOUND MAY BE USED AGAINST

PERSON OR PERSONS IN A COURT OF LAW WHO MAY BE RESPONSIBLE FOR SAID
FIRE.

.7 ‘\, \ L /' :
PERSON GIVING PERMISSION FOR ENTRANCE N s Sy du~t< QJ‘L‘\F-tA‘*

J

DATE/TIME 22 M. 198 &Gss Mas.

WITNESS Lé«'(;ﬂ)/ /Q\y /,4%(;44‘

F-38A
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CLARK COUNTY FIRE DEPARTMENT

FIRE SCENE RELEASE

: .I'
DATE: _[I V¥ ¥y~

NOTICE

l% « RANYRY S*— el | A is advised by Investigators

of the Clark County Fire Department who are conducting this investigation
that the Fire Department completed their fire scene examination and are
releasing the structure to the custody of the occupants or owner. You
are advised that you may obtain an attorney and or private fire
investigator to assist you in determining the cause and origin of this
fire. The Clark County Fire Department is no longer responsible for

maintaining this property in its present condition. .
N O R T o = S RS
’ OCCUPANT OR OWNER  \y

N o e

DATE OF FIRE: 2 Nearonpoe [GC
appRESs OF FIRE: _ 3L Y S e [wens [Xap e MNCn G 14

DR # o ;47-5(/5/

W

7 §

e LY A e

VSIGNATURE OF INVESTIGATOR
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SECTION V
FIRE SCENE EXAMINATION



SECTION V
FIRE SCENE EXAMINATION

The following scenario is a chronological report of the MGM Grand Hotel fire which occurred on November 21, 1980,
from the initial time of alarm through the preliminary conclusion of the Clark County Fire Department (C.C.F.D.)
Fire Investigation Team.

For the purposes of this report, the term O/R or O/Rs designates the officer or officers reporting, terminology which
isin fact applied to Clark County Fire Department Fire Investigators in all written communications.

A. INITIAL RESPONSE

On Friday, November 21, 1980, at 0717 hours, the Clark County Fire Department responded to a reported firein a
building at the MGM Grand Hotel, 3645 Las Vegas Boulevard South, Las Vegas, County of Clark, Nevada.

The initia report from the MGM Grand stated the fire was in the Deli, a restaurant located at the east end of the
casino floor level. The first in engine company and rescue (paramedic) unit were from Station 11, located at 88 East
Flamingo Road, which is across the street from the north entrance of the MGM Grand Hotel/Casino. Engine 11, with
atotal crew of four men, arrived at 0719 hours, parked the 1,500 GPM fire engine at the north entrance, Flamingo
Road side, and implemented the High Rise Preplan.

Upon entering the casino, Captain Rex Smith and his crew observed black smoke, stratifying in the east portion of the
casino, emitting from the Dedli. The crew walked inside toward the casino pit, a distance of approximately 36 ft. to
40 ft., and observed heavy black smoke lying motionless in the atmosphere. They looked toward the Deli, stopped,
and observed a fireball rolling out of the area. It spread back into the casino, and the crew began to evacuate. The
smoke had now dropped down, on an angle, within 8 ft. of the floor. Firefighter Bert Sweeney later stated, “ When we
turned to walk back to the north entrance, it only took us approximately 12 seconds, the smoke was now down within
approximately 4 ft. of the floor. We walked through the doors to the engine, a tota time lapse of 25 seconds. | looked
west, or towards the main entrance, and observed a fireball exiting the canopy and front entrance.”

NOTE: The distance involved in this observation is approximately 336 ft. (blueprint measurement). The total length
of the casino, not including the foyer in the Ddli, is approximately 448 ft. (see Diagram B, Section V1).

B. PRE-FIRE WITNESSES

1 On November 21, 1980, at approximately 0705 hours, a supervisor of the marble and tile setting crew, Mr. Tim

Connor (an employee of the MGM for seven years), was reporting for his normal workday. Mr. Connor
entered the west set of double doors, the main entrance of the Ddli. He knew the Deli was closed and he could walk
through the kitchen on the Déli’ s east side to ascertain if any tiles were broken. As he entered the Deli, he heard what
he thought to be a crackling sound in the southeast of the center column, which is a main structural support of the
building. Mr. Connor smelled no unusual odors. He did, however, observe the reflection of a flickering light at side
stand #2, located on the south wall, center of the Ddli. Mr. Connor proceeded to that area and, not entering side stand
#2 entirely but remaining in the entrance, he observed awall of flame on the east wall, with flame traveling from the
counter top to the ceiling. Mr. Connor immediately contacted MGM Security by telephone, apprised them of the
situation, then proceeded back through the Ddli, intending to secure a hose line near the south exit, when he was
knocked backward into a booth by pressure and smoke. He exited through the double main entrance doors, still pur-
suing the house line. The house line was placed in position by an unknown security guard, and Mr. Connor attempted
to reenter the Ddli via the south service entrance with a hand extinguisher when he was knocked down again by the
smoke and pressure buildup. Realizing the gravity of the situation, Mr. Connor left the area.

2. While Mr. Connor was engaged in his ordeal, unknown to him, a female employee, Ms. Velma Turner, observ-

ed afire near the Keno board located above side stand #'s entrance in the Deli. She immediately advised the
chef, Mr. Kent Oborn, of the situation; she then |eft the area. Mr. Oborn approached the east entrance of the Deli and
observed fire in and around the Keno board area. He immediately notified the operator that a fire was in progressin
the Deli; he went back into the kitchen, secured a 1 2 inch occupant fire hose, and returned to the Deli. Upon observ-
ing the area he believed to be the area of origin, that area being the Keno board, he heard someone state not to put
water on the electrical fire. He then discarded the hose line and began evacuation of the kitchen personndl.

NOTE: The reader should be reminded that neither Mr. Connor nor Mr. Oborn had observed the other, nor did
either know of the other’s actions.



C. PRELIMINARY INVESTIGATION

At approximately 1145 hours on November 21, 1980, an investigation into the cause, origin and circumstances of this
fire began. Because of the rapid rate of smoke and flame spread, investigation could not begin immediately. Destruc-
tion due to fire decomposition, and the removal of those persons suffering injury or death, delayed the actual in-
vestigation several hours. Personnel assigned to the Fire Investigation Division of the Clark County Fire Department
were all placed in fire suppression and/or rescue operations. As the heat began to subside, Captain Wm. Mike Patter-
son entered the suspected area of origin for his initial observations. It was through his initial observations that the
following procedures were implemented.

First, security was established around the accessible areas that had ingress and egress pathways to the Deli;
Second, the Task Force concept was implemented;

Third, assignments were given to individual Investigators for purposes of correlation, preservation and in-
vestigation. Their findings would ultimately be compiled into a single report.

First observations were directed to the total fire decomposition of the southeast and northeast portion of the Deli.
This was due to partial structure collapse, fire decomposition of virtually all combustible materials, fire and char pat-
terns, and heat distortion of metal framing and metal furnishings.

It was noted that the wall which separates the north portion of the Deli and south portion of the coffee shop was void
of any coverings. It was obvious this had been a wall, but the only identifiable remains were metal studs. Fire decom-
position was severe in this area, but not as total as the south wall of the Deli. By observing the interior of the coffee
shop from the Deli, it initially appeared that unusual fire and char patterns were visible in the southeast corner of the
coffee shop (see Diagram C, Section VI). Attention was given to this area.

Unlike the Deli, where virtually every piece of furniture had been consumed by the progress of the fire, the coffee shop
sustained heavy fire decomposition primarily to the counter and, in general, the southeast portion or corner. A large
worktable, constructed of stainless steel, ran the length of the south wall, turned and ran north on the east wall, form-
ing an ‘L’ shape. This table was, prior to the fire, affixed to the south and east walls. Under this table, the remaining
portions of a wooden secondary shelf were observed; this shelf had sustained heavy to severe fire decomposition. At
the east end of this shelf a fire pattern was observed at the second shelf level, where the shelf terminated into a cub-
board or storage area. Concentrated efforts revealed no electrical source or mechanical source of heat in this area; it
was later determined that a fire load consisting of napkins and other common combustibles normally found in a
restaurant were stored in this area. The wall of the cupboard was constructed of wood or equivalent cellulose material
believed to be plywood. This explained why the fire patterns appeared as they did.

A second fire pattern became obvious to the O/Rs. This fire pattern was located on the east wall, floor level of that
area north of the Orleans Room counter, next to the passageway opening to the kitchen. Upon close observation and
consultation, it was determined there had been a linen disposal bag containing cloth materials, which had been
suspended from a metal wire cable fastened to the wall. Upon attaining that required amount of heat necessary to sus-
tain combustion, the bag and its contents fell, and the ensuing fire consumed these articles. This lowered the fire and
char patterns to floor level, which initially appeared to indicate an unknown area of origin.

It is now clear that neither of the areas described above were areas of origin, but were simply extended fire patterns
from the path of the ensuing fire propagation, which extended from the Deli to the Orleans Coffee Shop. It was later
determined, based upon witness interviews and the normal business routine of the MGM Grand Hotel/Casino, that
the Orleans Coffee Shop had indeed been open for business, and that there had been approximately 50 guests sitting
around tables and at the coffee counter. The fire did not propagate from the Orleans Room; however, it did propagate
from the Deli into the Orleans Room through its south wall and ceiling area. Concentrated investigation efforts were
then returned to the area of the Deli (see Diagram D, Section VI).

D. DESCRIPTION OF THE DELI

The room of origin was that room identified as the Deli (see Diagram A, Section VI). The Deli was one of five
restaurants located on the casino level, and was situated in the center of the three restaurants on the east end of the
casino. The design of the restaurant was basically rectangular, with the main entrance located on the west end of the
restaurant. The measurements were approximately 44 ft. wide and 82 ft. long. The ceiling varied in height: the center
portion was approximately 11 ft. high; the booth areas (soffits) were approximately 9 ft. high. The Deli construction



D. DESCRIPTION OF THE DELI (Continued)

was protected non-combustible and unprotected non-combustible, with 2 in. X 4 in. metal frame wall studs, and
5/8 in. gypsum wallboard, which had been covered with assorted wall coverings and ornamental trim consisting of
plastics, wood, cloth, tile, veneers and wall-to-wall carpet. This restaurant would be classified as a ‘‘luxurious at-
mosphere’’ restaurant.

The Deli was not sprinklered; heat and smoke detectors were not present. At the incipient stage of this fire, the Deli
was prepared for regular business hours, which would have commenced at 0800 hours on November 21, 1980. This
was not a 24-hour restaurant, as was the Orleans Coffee Shop directly to the north.

NOTE: The Orleans Coffee Shop was not sprinklered; however, the Barrymore Room (the restaurant immediately
to the south of the Deli) was sprinklered.

The normal hours of business for the Deli were from 0800 to 0100 hours, a total of 17 hours of each 24 hours. Typical-
ly, the restaurant was cleaned and prepared for its next day of business upon closing time. To the knowledge of the
O/Rs, no person(s) were in this room between the hours of 0100 and 0630, except Mr. John Dodge (see statement,
Section IX).

E. AREA OF ORIGIN

Based on initial reports from witnesses and observations by the O/Rs, followed by interviews with firefighters, it was
determined that the area of origin was that portion of the MGM Grand Hotel/Casino known as the Deli.

The O/Rs entered the Deli through the west main entrance. Available information was sketchy; witnesses who could
offer firsthand accounts had not yet been located. No witnesses could be found who could convey the vital informa-
tion required to begin this investigation accurately. Rumors were heard everywhere. To complicate matters further,
firefighting activities were, in fact, still in operation at the west end of the casino, and rescue efforts continued.
Smoke, the threat of building collapse, and related dangers were constantly present.

The first information Captain Patterson was able te discern indicated the Deli had been vacant and closed for
business; initial reports also alleged that the adjoining restaurant to the north (the Orleans Coffee Shop), as well as the
adjoining restaurant to the south (the Barrymore Room), had been closed for business.

The kitchen was located east of and adjacent to the Deli restaurant. For service purposes, an entryway was located on
the east wall of the Deli, opening into the kitchen. A wall constructed of metal studs with 5/8 in. gypsum wallboard
and covered with assorted wall coverings and ornamental wood/plastic trim, separated both the north wall (the coffee
shop side) and south wall (the Barrymore Room) of the Deli. There were, in fact, three separate restaurants, each hav-
ing its own decor representing a different era, and each with its own passageways for purposes of egress and ingress. It
was further observed that the Barrymore Room was sprinklered; the coffee shop and deli were not.

The north wall, which separated the Deli from the south wall of the Orleans Room, sustained heavy to severe fire
decomposition. Examination of the wall studs, fire and char patterns, and direction of fire travel revealed that neither
side of this wall was the area of origin. Mechanical or electrical sources of heat were not responsible for the fire con-
suming this wall. It was concluded that the fire decomposition was a result of the fire’s path of progress, which
preheated and consumed those common combustible materials located in and around this wall.

Concentrated efforts were then directed to the east wall of the Deli. Although the east wall of the Deli sustained severe
fire decomposition, it was obvious the greatest concentration of heat was located at ceiling height, from the southeast
corner of the Deli to the center of the south wall, where side stand #2 was located. The fire and char patterns observed
on the east wall were consistent with that of flame spread downward, not upward. The typical fire ““V’’ or cone pat-
terns were not there. Booths, designed in semi-circular style, were the primary source of combustible material along
the east wall, and those fire patterns observed were not consistent with those patterns common to a fire originating
from chair (booth) height. The east wall and the north wall were elminated as areas of origin.

The south wall was then established as the next area of concentration, particularly that cubicle commonly known as
side stand #2 (hereinafter referred to as the side stand) of the Deli.
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E. AREA OF ORIGIN (Continued)

The side stand, an appendage that protruded approximately 6 ft. to 8 ft. into the restaurant area, was rectangular in
design with a single passageway on the north wall, west corner. The passageway did not have a door affixed to it. The
side stand was enclosed, with its center obstructed from public view by a large built-in pastry display case. The side
stand was simply a waitress station, supplemental to the primary kitchen facilities which were located in the extreme
northeast corner of the Deli. It was constructed of metal studs covered with wall covering and assorted wallboards.
(For details on this area, see Diagram D, Seciton VI, and related information compiled by Investigators Tom Klem of
the United States Fire Administration, and John Caloggero of the National Fire Protection Association.)

F. POINT OF ORIGIN

By directing their full attention to that area known as the side stand in the Deli, the O/Rs arrived at the following
preliminary conclusions. Additional information was revealed during the subsequent investigation (which lasted ap-
proximately nine days) in the area of origin. During the course of this investigation, numerous photographic negatives
were exposed not only by the O/Rs, but by the Las Vegas Metropolitan Police Department Criminalistics Identifica-
tion Bureau and E. G. & G., Inc., of Las Vegas, Nevada.

In the side stand area, the O/Rs observed burn and char patterns which, similar to those observed in the Orleans Cof-
fee Shop, at first were unexplained, particularly that area on the inside of the east wall midway from the floor area,
and the area under the stainless shelf on the east wall. No depth of char indicating an area of origin was observed.
Burn and char patterns appeared where unknown quantities of paper goods and other material common to a waitress
station would be located. Upon close examination by the O/Rs, this area was eliminated as the area of origin, and the
char patterns were attributed to fire burning and extending from and around the north wall of this side stand. The fuel
load under the shelf and the coverings on the walls were not sufficient to propagate the spread of fire in this area.

There were no other visible or explainable patterns that would, in effect, indicate an area of origin in this side station,
except that pattern in the northwest area of the side station. Wood panelling 1/16 in. thick, laminated plastic panelling
3/32 in. thick, vinyl wall coverings, and tile adorned the walls of the southeast section of the side stand. These thin
materials did sustain fire decomposition; however, consumption was light to moderate. Burn and char patterns did
not emanate from the southeast corner, or from under the shelf in that corner. It should be emphasized that plywood
shelving and heavier panelling in the northeast corner of the side stand (later described as the point of origin) were
observed to have sustained severe fire decomposition to the point of actually being totally consumed (vaporized) by
the progress of the fire. The fact that the 5/8 in. plywood in the northwest corner was totally consumed, while the 1/16
in. wood veneer in the southeast corner was virtually unburned, both being approximately the same height from the
floor, unquestionably indicated a point of origin in the northwest corner of the side stand.

The O/Rs observed a distinct char pattern emanating from the metal splash pan located on the inside of the side
stand’s west partition, north corner. This partition, in conjunction with the west wall of the side stand, formed an en-
tryway and restricted the interior view of the side stand from the guests of the restaurant (see Diagram E, Section VI).
The char pattern, approximately 18 in. in height above the pan, extended approximately 13 in. in width at its base, and
was located adjacent to that area of a shelf which sustained severe fire decomposition. The char and fire patterns in-
dicated fire emanating from that separation wall or partition.

In the passageway to the side stand, on the west partition approximately 45 in. from floor level, the O/Rs observed
another char pattern directly in line with the pattern described above the splash pan. This pattern was also similar to
that of a partition fire; no explained fire load or other contributing factor would account for its presence. The O/Rs,
by the slightest touch of the hand, caused this wall to crumble in the fire pattern described on the west partition, leav-
ing a gaping 12 in. X 18 in. hole through which one could easily view the interior. By observing in an easterly direction
the interior side of the east wall at the partition, the O/Rs could see a fire pattern coinciding with the two previously
explained fire patterns. All three patterns were of the same height and location of this partition. In this void or wall
opening, no electrical or mechanical heat sources were observed. By removing the eastern portion of this partition, the
O/Rs could observe the remains of the soffit which had been built to restrict the electrical and plumbing equipment
from view. This soffit was constructed of plywood and gypsum, with wood trim for decorative purposes only.
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F. POINT OF ORIGIN (Continued)

In the soffit, two copper like tubes were observed; one approximately 1/4 in. in diameter, the other 3/8 in. in
diameter. These tubes extended from a hole in the cupboard housing the compressor, approximately 6 in. to 12 in.
from the floor area, upward through the void between the wall and cupboard. The hole, approximately 6 in. long and
2 in. wide, led into and faced that particular space. The O/Rs observed these two copper tubes to be encased in insula-
tion up to a point approximately 40 in. from the floor; from that point to the termination point (which was the pastry
display case), the tubing lacked insulation. This condition was not due to fire decomposition; the tubing had been in-
stalled without insulation.

As stated earlier, the copper tubing extended upward toward the ceiling. It was, in fact, angled and curved around in
the soffit space upward toward the bottom portion of the pastry display case. The 1/4 in. copper tubing supplied the
liquid coolant from the condenser to the pastry display case; the 3/8 in. copper tubing was the return refrigerant. (This
refrigerant is commonly known as “‘Freon 12”°.) There were no visible holes or punctures in either copper tubing;
however, the 1/4 in. line had affixed to it a small silver colored meited globule of an unknown metal type which ap-
peared to be aluminum or similar metal. This melted globule or bead was approximately 45 in. from floor level, in line
with the fire patterns described earlier on the partition and soffit (see Diagram F, Section VI).

The O/Rs observed a 3/4 in. flexible metallic (aluminum) raceway containing two No. 12 A.W.G. copper conductors
with an unknown type of electrical insulation. The raceway extended from that same hole described above, which
allowed the copper tubing to extend from that same hole described above, which allowed the copper tubing to extend
into the refrigeration compressor area and follow the same basic path upward toward the display case (see pastry
display case, Diagrams M and N, Section VI). It was observed that this aluminum raceway was turned into and around
the copper tubing, and actually made contact with it. It was at this same intersection that the above described melted
globule or bead was observed. The raceway then extended upward, following the general path of the copper tube into
the pastry display case.

Returning their observation to that intersection of the raceway and the copper tubing, the O/Rs noted that a section of
the raceway was missing. Also missing was one single section of copper wire. The raceway had sustained heat applica-
tion or chemical change to such a degree that the missing section of the raceway had vaporized or was totally destroyed
for a length of approximately 36 in., beginning at a point about 42 in. above floor level. The missing copper wire
within the raceway had sustained decomposition to the degree of actually vaporizing or being totally destroyed for ap-
proximately 2% in. The copper wire was void of any insulating material. It should be noted that a total of two, not
three, wires were in the raceway. As with the bead observed earlier, this area was in the vicinity of the east partition of
the entry of the side stand (see Diagram G, Section VI).

As stated previously, the raceway extended into the general vicinity of the pastry display case, and the copper tube ex-
tended to the bottom area of the pastry display case. At a height of approximately 58 in., the copper tube made a right
angle through the soffit and extended in an easterly direction for 5 in.; it then extended upward into the pastry display
case. The copper tube was completely enclosed in a wood soffit constructed of plywood with gypsum wallboard on
two sides, and the entire chase was hidden from view. The shelf to which the metal splash pan was affixed was attach-
ed to the inside left soffit area (west wall of side stand), which is the probable reason why the raceway and tube chase
were installed as they were.

The raceway did not turn sharply and extend eastward, but continued upward through the wall cavity of the soffit.
Upon reaching that portion of the top plate, or ceiling area, above the pastry display case, it angled toward the center
area in the plenum above the side stand. It terminated at a metal 4 in. X 4 in. junction box (see Diagram H, Section
VI). Where the raceway turned above the pastry display case, the O/Rs observed that the flexible aluminum raceway
was not melted. No globular or beaded copper was observed in the area, although the copper wire was void of insula-
tion. (This raceway is clearly marked ‘‘AL-F1-11"’ on Diagram J, Section VI.)

Two 3/4 in. flexible aluminum raceways were observed originating from this junction box, in addition to the raceway
that entered it. One raceway extended westward, the other eastward, both in the plenum above the side stand. The first
raceway extended in the same direction (west), and was of the same construction as the raceway previously described.
This raceway veered in a northwesterly direction and extended from the plenum downward over a wall top plate. It
passed through the top of the pastry display case and into an off-on switch box located in the northwest corner of the
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F. POINT OF ORIGIN (Continued)

pastry display case. The O/Rs believe that this switch only controlled a light within the pastry case. Where the raceway
curved over to the top plate, severe decomposition had occurred. The two visible copper wires were void of insulation,
thus the bare wires were exposed.

The second raceway which was attached to the junction box traversed in an easterly direction and turned downward at
a sharp angle on the center of the top plate of the east wall. The raceway was inserted into a hole cut or punched (not
drilled) into this metal plate (see Diagram K, Section VI). Severe heat application had occurred at this bend, causing
melted metal to build up and flow. Two copper wires were exposed, void of insulation, where the raceway crossed
down and came in contact with a 1/2 in. E.M.T. conduit chase. At this point of contact, the O/Rs observed that the
raceway had suffered heavy decomposition to the extent that it had melted and flowed onto the 1/2 in. E.M.T. Fur-
ther observation of the raceway showed that it extended down through the interior of the east wall of the side station
to a point at which it was attached to a 4 in. X 4 in. junction box that was located approximately 51 in. from floor
level (see Diagram L, Section VI).

The E.M.T. conduit was a separate electrical source, not connected with the raceway. It did not have as its electrical
source any junction in or near the side station. It had two copper wires which in turn supplied electrical current for two
ceiling or high hat recessed lights in the center ceiling area of the side station. This E.M.T. conduit was eliminated by
the O/Rs as a source of ignition or electrical fault, and no other electrical sources observed in the ceiling area or
plenum could have been a contributing factor to this fire. Raceways were followed and traced to great distances, as
was any electrical source located in the plenum. It is the opinion of the O/Rs that the electrical equipment involved
from that point of the junction box on the east wall of the side station, and that aluminum flexible raceway which ex-
tended from that box to another 4 in. X 4 in. junction box in the plenum overhead center of the side station, and, in
particular, that raceway which extended to the refrigeration compressor’s outlet, is the only electrical equipment
which is a contributing factor to this fire. In the opinion of the O/Rs, the raceway that extended into the pastry display
case did assist somewhat in the propagation and application of heat spread; however, this heat spread occurred only
after the initial ground fault occurred in the area near the west side of the splash pan in the soffit adjacent to the west
end of the pastry display case.

As previously indicated, the copper tube and electrical raceway extended into a 6 in. X 2 in. hole approximately 6 in.
from floor level in the east partition of the passageway entrance to the side stand. The copper tubing was attached to
two fittings in the refrigeration compressor, while the raceway was attached to and terminated at a 4 in. X 4 in. metal
junction box containing a duplex female receptacle. Inserted into this receptacle outlet was a male plug which extend-
ed into a paragon timer. The timer was connected with a pigtail approximately 12 in. long, which had a female end in-
to which a male plug had been inserted. The male plug was attached to an undetermined size electrical cord, which in
turn was connected to the electrical components of the refrigeration compressor itself. The paragon timer was used for
the defrost cycle of the refrigeration unit, which was actuated for a period of approximately 15 minutes per 24-hour
cycle. More specifically, the refrigeration unit operated approximately 23 hours, 45 minutes each 24-hour day, seven
days a week.

This refrigeration unit was positioned on a level plane constructed of cellulose material (believed to be particle board)
in that area described as the north portion of the side stand, approximately 4 in. from floor level, under the worktable
or counter top, west side. It should be noted that this cellulose material to which the refrigeration unit was affixed was
not attached to the shelf itself; but remained in a free position. It could be freely moved in or out of its location by
pulling the unit toward the center of the side stand. It is the opinion of the O/Rs that this free standing refrigeration
unit could be moved in any direction.

Above the refrigeration unit was a tub-like fixture with a lid. This non-refrigerated tub was filled with ice and used to
cool those articles normally cooled in a restaurant area. In addition, a warming apparatus was observed on the
stainless steel counter top, near the northeast corner of the side stand. It is believed that this warmer was simply used
to warm water for tea or other drinks for the patrons of the restaurant. This area was eliminated as an area of origin.
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G. FIRE CAUSE

The following scenario describes the condition of materials and fuel load in and around the immediate area of origin.
Although several factors contributed to the cause of this fire, the primary condition was related directly to an electrical
fault. It is the opinion of the O/Rs that the following conditions were responsible for the fire in the MGM Grand
Hotel/Casino, and the resultant 85 (as of February 7, 1981) fire deaths, as well as injury to approximately 700 human
beings.

It should be noted that the order in which the scenario is transcribed does not necessarily reflect the actual sequence of
the incipient fire. However, the descriptions of galvanic action and the heat buildup in the soffit area reflect occur-
rences which did induce and aid the actual electrical ignition which, in the opinion of the O/Rs, did in fact initiate this
tragedy.

Because all practical conductors of electricity exhibit some resistance to the flow of electrical current, the production
of heat within an electrical system is an inescapable result. If the heat developed within the system is allowed to build
up to the point where it causes damage to some portion of the electrical system, that damage may result in failure of
the system and ignition of the system itself and/or the building or its contents.

According to the Fire Investigation Handbook #134 (National Bureau of Standards) 8-80, electrical fires can be divid-
ed into two major classifications. They are:

1)  ‘Fires originating within the electrical distribution system. The electrical distribution system consists of all
of the permanently-installed electrical equipment from the point where the power company’s wires first
terminate in or on the building (usually at an electric meter) up to and including receptacles, switches, and
junction (splice) boxes to which ‘‘Utilization Equipment’’ is connected. ¢‘Utilization Equipment”’ is defin-
ed in the National Electrical Code (NEC) (1)' as: ‘““Equipment which utilizes electrical energy for

A

mechanical, chemical, heating, lighting, or similar purposes’’.

2)  ‘Fires originating within the electrical utilization equipment. Electrical utilization equipment includes ap-
pliance and fixtures attached to the electrical distribution system. Such equipment may be permanently
connected (hard-wired) or cord-connected with a plug to a receptacle.’

The only electrical utilization equipment visible from within the side stand’s confines was a refrigeration compressor
unit. This compressor, brand name Tecumseh, was identified by the metal identification tag attached to the metal
housing of the unit. The tag bore the following sequence of numbers and letters: #8327-17 (E-F0773C 710068) CAT
#34 #LRA 32.5 (amp rating); V115 H,60;; V.100 H,50 PH1.

It should be noted that on December 8, 1980, at 0800 hours, Investigator Vergus Porter of the Clark County Fire
Department did, with permission of MGM representative Mr. Pete Jasich, obtain this unit. Investigator Porter remov-
ed the tag that was attached to the unit and affixed a standard evidence tag issued by the Clark County Fire Depart-
ment, which he signed and dated. The unit was transported to Clark County Fire Department Station 18, where it re-
mained in custody of the O/Rs until the testing procedure took place on December 12, 1980. After the test, the unit
was returned to the O/Rs for safekeeping until December 16, 1980, at which time it was returned to Mr. Jasich.

No other electrical sources of heat were observed in the side stand except that wiring normally located in the ceiling
and walls, which the O/Rs could observe due to the decomposition of those combustible materials customarily used to
cover wiring. It is the opinion of the O/Rs that no ignition occurred in or around the immediate area of the Tecumseh
unit. No fire or char patterns were found in that area which would indicate any malfunction of the unit. The unit was
impounded, as stated above, as a precautionary measure only. The compressor was eliminated as a source of ignition.
However, because of the warm air flow over its condenser and the vibrations created by the operation of the unit,
which were then transmitted by the copper wires attached to the unit, it is the opinion of the O/Rs that the compressor
was, nevertheless, a contributing factor due to poor location.

At approximately 1300 hours on December 12, 1980, an electrical, hydraulic and mechanical inspection was made of
the compressor unit. Mr. Phil Murphy, representing PM Mechanical, Inc. of 5216 South Pecos Road, Las Vegas,
Nevada (702) 451-1743, was present at Clark County Fire Department Station 18 (located at 707 East Desert Inn
Road, Las Vegas, Nevada) to conduct the examination on behalf of the Clark County Fire Department Fire Investiga-
tion Division. Present at the inspection were Roy L. Parrish, Fire Chief; Lorne L. Lomprey, Captain; Wayne M.
Burns, Captain; and Wm. Mike Patterson, Captain.
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Mr. Murphy is an expert on refrigeration compressors, and has in excess of 28 years experience in this field; he is a
licensed contractor in the State of Nevada. Under the observation of the O/Rs, Mr. Murphy disassembled the unit and
stated that, in his opinion, there was no electrical fault emitting from the unit, nor was there any hydraulic or
mechanical fault that caused any malfunction of the unit. The unit was in good operating order prior to the fire.

During this examination, interested persons also viewed additional evidence seized by the Clark County Fire Depart-
ment Investigators. Photographs were taken in chronological order during the inspection by Identification Specialist
Nancy Kingsbury, P#1107, Las Vegas Metropolitan Police Department. Persons in attendance were (note: illegibility
of portions of the original registration sheet may have resulted in inadvertent errors or omissions in the following list):

EXAMINATION OF REFRIGERATION UNIT

PERSONS PRESENT

NAME FIRM CLIENT
Nancy Kingsbury L.V.M.P.D. N/A
George M. Martinsen, Jr. I.T.S.C. Wendell Gauthier
Will Kemp J.J.B.C. & B. Miscellaneous
Cal Potter Bailey & Broder Bailey
James E. Guesman Bailey & Broder Bailey
Carl L. Duncan Plaintiffs Committee --
Art Rabourn Waiar, Schmeider, Bayless, Kellers
Chesley
John Shuff Robins, Zelle, Larson, & Kaplan Tassen
B. Armstrong Galatz, Earl, Biggar Tassen
Wendell Gauthier Wendell Gauthier (illegible)
Ira Sternberg Cal Potter Bailey
Michael Becker F. Lee Bailey (Cal Potter) Velone
S. Stewart Farnet (illegible), Architect Wendell Gauthier
John Primrose Galatz, Robins, Zelle, Larson & Tassen
Kaplan
G. Crawford Wiestling Galatz, Robins, Zelle, Larson & Tassen
Kaplan

Wayne E. Ault
Richard A. Daniels

Rolf Jensen & Assoc., Inc.
Rolf Jensen & Assoc., Inc.

Peter Jones
Peter Jones

Ed Hanford R.L. Gresham --
Tom Alfrey Hall & Evans MGM
D. Jon C. Fulfs Galatz, Robins, Zelle, Larson & Tassen

Kaplan

At 1000 hours on December 19, 1980, evidence was again viewed at Clark County Fire Department Station 15 (located
at 3480 Valley View Boulevard, Las Vegas, Nevada). In attendance were investigators and attorneys representing the
MGM Grand Hotel/Casino, who had been unable to attend the viewing held on December 12, 1980.

NAME FIRM CLIENT

Rex Wilson Firepro Kemper

J. Drake Firepro Kemper

R. Tambley Firepro Kemper

Pete Jasich A.P. Jasich MGM

W.F. Schultheis A.P. Jasich MGM

Anthony Shapton BKS & M Property Damage (Armor)

Floyd Hale

Edwards, Hart, Pearson & Hale
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NAME
Randy Patton
Doug Bennett
Robert Lowe
Ed Hanford

FIRM

Edwards, Hart, Pearson & Hale
Electrical Engineer

Fire Investigator

R.L. Gresham Co.

CLIENT

Property Damage (Armor)
Property Damage (Armor)
Property Damage (Armor)

GROUND FAULT (IMPEDANCE FAULT)

Portions of the following text are quoted from the Fire Investigation Handbook #134 (National Bureau of Stan-
dards) 8-80. All such portions are set apart from the text by single quotation marks.

‘Modern residential electrical distribution systems make use of three or more wires to provide power to electrical
utilization equipment. The wires are the ‘‘grounding’’ conductor; the ‘‘grounded”’, ‘‘identified’’, or ‘‘neutral”’
conductor; and one or more hot or unidentified conductors. The terms ‘‘grounding’’, ‘‘grounded”’,
“‘identified’’, and ‘‘neutral’’ are defined in the NEC since these terms describe wires used in very specific ways in
the system; all other conductors are simply described by common names such as, ‘‘hot’’, “‘lineside’’, and so on.
The NEC also requires that those conductors given a defined name in the Code be marked but these same con-
ductors cannot have a color which could cause them to be mistaken for the ‘‘grounding’’ and ‘‘grounded’’ con-
ductors. To summarize these Code rules:’

a) ‘“‘Grounding”’ Conductor - This is a safety wire which is intended to carry the current which might escape
due to a failure in the insulation of the hot wire (or failure of the insulation within an appliance) back to
the source of the current. This wire is required to have green-colored markings (if it happens to be in-
sulated) or it can be left bare (no insulation).’

b) ‘Some electrical wires are encased in a metal jacket (type AC armored cable, also known as BX cable) or
are installed in metal conduit or tubing (rigid conduit or electrical metallic tubing, type EMT). The metal
armor, conduit, or tubing can serve the same purpose as the ‘‘grounding’’ conductors and, under these
conditions, the bare or green-colored conductor can be ¢liminated.’

In the case of the conductors in the side stand, both principles ‘‘a’’ and ‘‘b’’ were applied. However, in the soffit area
(point of origin), only ‘‘b’’ applied.

‘The “‘grounding’’ conductor (or metal jacket, armor, conduit or tubing) does not carry any current in a proper-
ly functioning electrical system. The ‘‘grounding’’ conductor carries current only if there is a breakdown of the
insulation of the other conductors, or a failure within the utilization equipment which would accidentally
energize metal parts of the system, the utilization equipment, or the building. The ‘‘grounding’’ conductor is in-
tended to eliminate such a potential shock hazard by giving the current an alternate path to return to its supply.
Since the ‘‘grounding’’ conductor is intended to be a low resistance path for the current to follow, and since a
fault within the system or equipment to ground usually presents a lower resistance path than that through a pro-
perly operating appliance, the over-current protective device serving the hot conductor in the circuit should
open, shutting off the faulted circuit when the current flows in the ‘‘grounding’’ conductor.’

¢) ¢ ““Grounded’’, ‘‘Identified”’, or ‘‘Neutral Conductor’’ - This is a wire which is intentionally connected to
the ‘“‘grounding’’ wires at one, and only one, point in the electrical distribution system -- the point at which
the electric cables first enter the building (inside the ‘‘service entrance equipment’’). It can be thought of as
the wire which usually returns the current to the supply by completing the circuit after the current has pass-
ed through the appliance from the hot wire. The ‘‘grounded’’, “‘identified’’, or ‘‘neutral’’ conductor must
always be identified by a white or natural gray color.’

d) ¢ ““Hot Conductor (any wire not a ‘‘grounding”’, or ‘‘grounded/identified/neutral’’ wire - This is the wire
which can be thought of as supplying the current to the appliance. A hot conductor must always be provid-
ed with ““overcurrent protection’’ (a fuse or circuit breaker) where it receives its supply of electricity. Ex-
cept in very special cases, not likely to be found in residential construction, a ‘‘grounding’’ or
“‘grounded/identified/neutral’’ wire must never be connected through a fuse or circuit breaker. A hot con-
ductor must always be insulated and may be any color other than green, white, or natural gray. In residen-
tial construction, the hot wire is usually black or red.’
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1. GROUND FAULT (IMPEDANCE FAULT) (Continued)

There are exceptions to these general, summarized code rules, one of which states:

‘When the equipment is supplied by an armored cable or by wires in conduit or tubing, the ‘‘grounding”’
conductor need not be used. In such cases, the metallic sheath of the armor, conduit, or tubing serves as
the ‘‘grounding’’ conductor.’

The metal raceway (tubing) acted as the ‘‘grounding’’ conductor in the side stand. Through examination of the
raceway in and over the side stand, it was determined that a ground fault condition did exist prior to the fire. The
O/Rs observed several loose connections between the junction box connectors and the flexible aluminum raceway.
Portions of the raceway were unwound and unconnected. Arcing was observed where the raceway and E.M.T. chase
came in contact with each other and where the raceway came in contact with the metal studs.

Box connectors and the flexible raceway did not have a good contact, if any, in certain areas. Poor construction
techniques, in the opinion of the O/Rs, contributed greatly to the electrical conditions observed. It was further noted
that the paragon timer had stopped at 12:00 midnight. (The O.Rs observed Mr. John Caloggero, National Fire Protec-
tion Association, perform a continuity test on the timer contacts; the results indicated the contacts were in an ‘“‘on”’
position.) The O/Rs further observed that the extension of the existing raceway was connected to circuit #24 located in
panel #1 x KO in the Barrymore kitchen (according to blueprint #E-257), and circuit #24 was protected by a 20 ampere
circuit breaker.

‘A short circuit is an unintentional connection between a hot conductor and either a ‘‘grounding’ or
““grounded’’ conductor which results in current by-passing the utilization equipment (appliances, lighting,
heating, and so on). If the hot (black or red) conductor contacts the ‘‘grounded/identified/neutral’’ con-
ductor (white or natural gray), a line-to-neutral short circuit occurs. If the hot conductor contacts a
““grounding’’ conductor (bare or green wire), the armor of a BX cable, a metal conduit, a metal water pipe
or the frame of a washing machine, a line-to-ground short circuit occurs.

If there is little resistance at the point of the short circuit, the resulting current flow will be very large, pro-
bably far in excess of the setting of the Overcurrent Protection (fuses or breakers). Though fuses and cir-
cuit breakers open quickly under short circuit conditions, they cannot open instantaneously. As a conse-
quernce, there may be some momentary sparking due to the high current flow through poor and/or
unintentional connection points in the system. Such sparking may be sufficient to ignite nearby com-
bustibles. Sometimes the short circuit connection will be poor or the ‘‘grounding’’ path connections will be
loose. Thus there may be enough resistance in the circuit to limit the short circuit current to a value below
the rating of the fuses or breakers, in which case they will not open. Or, the short circuit current may be
just at the rating of the fuses or breakers, in which case they may take a relatively long time to open. In
either case, the current flow within the system will be much higher than ‘‘normal’’. The fault will continue
until either it clears itself or gets worse and causes an ignition.

If the overcurrent protection is set too high for the size of the wiring protected, it is even more likely that
the wiring system could become hot enough to cause ignition before the fuse or breaker operates. Occa-
sionally, fuses or circuit breakers fail to perform (are defective) or have been defeated (a penny under a
fuse). Under such conditions, the short circuit current will continue until something else opens the circuit,
such as the melting of one of the wires or operation of the ‘‘main’’ breaker or fuse, if one is installed.’

It should be noted that information obtained by the O/Rs indicated the raceway in question was added after initial

construction was instituted. This raceway does not appear on the original blueprint, and therefore does not reflect the
original blueprint or architectural design.
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1. GROUND FAULT (IMPEDANCE FAULT) (Continued)

In the opinion of the O/Rs, there is no question that a ground fault occurred. Improper installation and exposure to
the warm atmosphere surrounding the raceway caused the insulation surrounding the copper conductors to loosen and
deteriorate, exposing the bare copper conductors. Short circuiting occurred in the exposed copper conductors because
only two conductors existed (no ground). Installation of the raceway to the junction boxes was faulty, and the ground
could not function the way it was intended. The delayed action caused the electrical current to attempt to seek a
ground; when it could not find a ground, it caused the copper conductor to become warm and eventually hot. This in
turn caused the raceway to overheat to the point of glowing metal. This caused additional heat build up in the area ap-
proximately 45 in. from floor level in the soffit area. The lack of proper ground equipment for the conductors to pro-
vide a low impedance rate to carry the fault current to trip the breaker allowed a longer period of time for arcing to oc-
cur. This arcing produced that amount of heat needed for ignition temperature. Electrical fires can occur even when
properly operating circuit protection is installed. As an example, loose connections at termination points can cause
this effect.
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1. GROUND FAULT (IMPEDANCE FAULT) (Continued)

As stated earlier, a ground fault did occur. As workmen were pulling the copper wires through the aluminum raceway,
the wire was stretched minutely. Breaks in the form of ‘“nicks’’ could have occurred during this pulling process; this
small abrasive effect would cause a high impedance over a period of time. As the copper wires would cool, re-heat,
cool and re-heat, deterioration would occur, which would induce an unintentional path seeking to complete a circuit,
and the entire circuit would become energized.

In most cases, the only way wire can be inserted through a tubular body is by pulling. It is, therefore, common practice
for workmen to pull wires through E.M.T. or metal raceways. This, in the opinion of the O/Rs, would certainly cause
a minute stretching effect. Pulling the wire over jagged metal, such as those inserts in the metal framing which were
not cut by saw, but simply smashed through by a blunt instrument (leaving sharp, jagged edges), would not only
damage the plastic insulation on the wire (conductor), but would also pit, chip or scrape the conductor itself.

The pit in the E.M.T. or metallic flow is indicative of an unintentional electrical path.

‘Overheating, which is not sufficient to melt the wire or operate the fuses or breakers, may cause
breakdown of the wires’ insulation. The gases given off by the decomposition of the insulation may be
flammable and, if ignited and not concealed, may be the source of the colorful description of “‘fire racing

)

along the electrical wires”’.

As the heat generated by the fault occurred, not only was the raceway ‘‘glowing”’, but arcing and sparking at that
point 45 in. from floor level was occurring. Within minutes, open flame appeared.

During the course of this investigation, the O/Rs did observe the raceway in its entirety, except for that portion which
had vaporized. No nails, electrical clips or other driven fasteners were observed in or through the raceway. (Metal con-
tact was made, however; details on this contact are put forth in that section below entitled, ‘‘Galvanic Action’’.)
The National Electric Code states that #14 A.W.G. type wire with T/W type insulation should not exceed 140°F. for
normal operating temperatures. At higher temperatures, expansion and contraction will cause the insulation to
deteriorate (i.e. crack, chip, etc.) and loosen, eventually failing to insulate the conductor. The National Fire Protec-
tion Association Handbook, Chapter 2, Page 6, third paragraph states:
“In summary, the science of fire protection rests upon the following principles:
1) An oxidizing agent, a combustible material, and an ignition source are essential for combustion.
2) The combustible material must be heated to its ignition temperature before it will burn.
3) Combustion will continue until:
a. The combustible material is consumed or removed;
b. The oxidizing agent concentration is lowered to below the concentration necessary to support
combustion.
¢. The combustible material is cooled to below its ignition temperature.
d. Flames are chemically inhibited.
All of the material presented in this handbook for the prevention, control, or extinguishment of fire is bas-
ed on these principles.”’

2. GALVANIC ACTION

NOTE: The refrigeration compressor unit normally functions with a thermostat; however, it is unknown to the
O/Rs whether a thermostat was actually installed or was functioning prior to the start of the fire.
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2. GALVANIC ACTION (Continued)

As previously stated, the refrigeration compressor unit was not permanently secured in its compartment under the
counter of the side stand. By virtue of its constant operation (excluding the daily 15 minute defrost cycle), certain
vibrations occurred. These vibrations were transmitted through the copper tubing which was affixed to the unit.
Although minute, the vibrations were present for a period of approximately six years. Where the copper tubing cross-
ed or came in contact with the aluminum raceway, at that intersection approximately 45 in. from floor level, these
vibrations would, over a long period of time, cause chafing or scraping of the two metals concerned. The constant mo-
tion of the fluid would add credence to the O/Rs’ opinion.

Continual contact between the two metals would cause what is known as ‘‘galvanic action’’. The fourteenth edition of
the Fire Protection Handbook, published by the National Fire Protection Association, explains the term as follows
(Pages 3-127):

‘“‘Self-generated electric currents due to galvanic action between different metals in an electrically conduct-
ing medium, such as water containing salts, are responsible for corrosion of metal piping, tanks, etc.
Whenever dissimilar metals are in contact in the presence of moisture, an effect is produced like an electric
battery. The direction of the current depends upon the relative position of the metals in the electromotive
series.

The metal higher in the series is gradually dissolved where electrolysis occurs (see table 3-9 B). Galvanic ac-
tion may occur between different compounds as well as between metals and even between different parts of
the same piece of metal or between different forms of the same metal.”’

Table 3-9 B states, in part:
¢...aluminum (AL) carries + 1.70 volts, and copper (CU) carries —0.34 volts.”’

Utilizing the quoted information, the O/Rs concluded the aluminum would corrode or dissolve prior to the copper
tubing, exposing the contents of the raceway (those contents being the two copper electrical wires). The void thus
caused in the raceway would expose the insulation to its immediate atmospheric temperature. Qutside air and heat (at-
mospheric temperature) not common to the interior of the tubular raceway would be allowed to enter through the
hole.

As previously indicated, hot air generated from the constant air movement over the condenser of the Tecumseh
refrigeration unit was blown (forced) into a 2 in. X 6 in. hole which was cut into the wall soffit to allow the two copper
tubes to penetrate the soffit for return and supply to the pastry cooler. This additional heat, which was constant except
for that 15 minute defrost cycle each 24 hours, did add to the heat application into that wall soffit and affected those
materials in the soffit, including the conductors, their insulation and the surrounding cellulose materials.

3. OPINION OF FIRE CAUSE

It is the opinion of the O/Rs that not one, but several factors were present which contributed to the cause of the
fire, and that the primary cause was electrical.

The area of origin was determined to be the northwest interior corner of the side stand, approximately 45 in. from
floor level, in the soffit of the west interior partition, or, in general, below and to the west of the pastry display case.
Hot air flowing over the condenser as a result of the fan blowing across the c