


age occurred (partly due to opening of the doors) so
that conditions on the protected side became unpleas-
ant, although tenable. Because smoke was entering the
rest of the hospital, total evacuation was performed.

The windows to patient rooms in the north wing
were broken and nine victims were brought out, two
of whom were revived. All of the victims were found
in their beds except the patient from the room of origin
(204 ), who was found in Room 210. It is not known
why he was in this room. There are several reasons that
may have contributed to the survival of the two pa-
tients in Room 203. First, both of these patients were
found under the sheets. The sheets filtered out the
thick smoke. Second, the beds were not elevated, as
were many other patient beds. The smoke damage in
this room indicated that the smoke remained closer to
the ceiling than in most of the other rooms. In addition,
the second hose line used by the Fire Department
was put into this room through the window, bringing
in fresh air.

The Fire Department rapidly knocked down the
fire. which was confined to Room 204, The suspended
ceiling in that room had collapsed, and the steel roof
members had weakened and deformed. When the ceil-
ing svstem collapsed, the pressed board roof deck was
exposed to the intense heat. (See TESTS later in this
article.) Tt did not, however. contribute to the spread
of the fire outside the area of origin. The limited in-
volvement of the roof deck occurred after the initial
smoke exposure to the corridor and other patient
rooms in the north wing from the burning contents in
Room 204, There was no significant fire spread bevond
the room of origin. The doors to Rooms 209 (opposite
the room of origin) and 203 (adjacent to the room of
origin) were burned, and heat damage to plaster in
this end of the corridor was evident. Since all patient
room doors on this corridor were left open, all of the
rooms suffered extensive smoke damage. Although ex-
tensive cleanup was necessary, smoke damage was
light on the protected side of the smoke-stop parti-
tions.

During the fire, a solder joint melted in the oxvgen
line above the ceiling of Room 204. The contribution
of any escaping oxvgen to the fire is unknown, since
the main valve to the system was shut off during the
fire. The daily oxygen consumption record showed no
abnormal quantity used.

TESTS

The National Bureau of Standards fire test facilities
were utilized in order to determine the fire burning
performance characteristics of an SBR (Styrene Buta-
diene Rubber)-type mattress in a full-scale test, The
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mattress cover, sheets, bedspread, pillow, pillow case,
and trash can were all identical to those involved in
the actual fire. In fact, all of the fire test items were
obtained from the hospital fire scene.

Table 1. Sequence of Fire Test Events
Time

0:00 Ignition

0:23 Smoke detector operated. Only edge of bed above
trash can involved at this time.

1:20 Trash basket collapsed; no flame contact from trash
basket. All burning is bedding material.

Ecent

1:40 Smoke level 4 feet above floor.

1:46 Flames 2 feet above bed.

2:17 Sheets and pillow involved.

4:10 Pillow actively burning.

4:27 Flames reach middle of bed (under ceiling thermo-
couple ).

5:05 Pillow fire developing rapidly.

5:37 Quick response sprinkler 135°F operated.

5:50 Smoke in room getting very black. Indicates involve-

ment of mattress cover and core.
G:11 Bed fully involved, but no curtain involvement.
6 Link and Lever 165°F sprinkler operated.
6:25 Smoke 3% feet over floor. Very thick and black.
6

40 Smoke heavy at the 5 foot level in doorway.
7:07 Full involvement of bed and mattress core.
T:53 Smoke down to 26 inches above floor.

8:07 Flames out door at 5 foot level.
§:40 Room sprinklers on.?
8:45 Room sprinklers off,

! Note: At this time the ceiling temperature in the room was
1,920°F,

Photo 6. Test room with mattress in place prior to ignition, Note
thermocouple tree in center of room.




Photo 7. The fire development at approximately 1 min. 45 sec.
after time of ignition.

Photo 8. Heavy fire involvement of mattress has occurred, with
liquid rubber fire visible spreading across floor. Time is ap-
proximately 7 min. 40 sec. after ignition.

Photo 9. Flames are flowing freely out of room. Smoke density
meter was destroyed.

Photo 10. Aftermath of fire: room damage looks very similar to
that occurring in the actual fire. Note damage to gypsumboard
walls.
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Figure 3.

The items were arranged as much as possible to
match the actual geometric room configuration that
existed in the hospital at the time of the fire. Instru-
mentation was provided for the measurement of tem-
perature, smoke obscuration, carbon monoxide, carbon
dioxide, and oxygen. Figure 3 shows the room dimen-
sions, furniture arrangement, and location of the in-
strumentation sensors. All internal surfaces of the fire-
test room were composed of fire-resistive materials,

Figure 4.
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The walls were faced with gypsum wallboard and the
suspended ceiling had a three-hour-rated fire-resist-
ance rating,

The trash can (full of crumpled tissues) was ignited
by a lighted match. The trash can was in close prox-
imity to the bed and allowed flames to impinge upon
the bed covers. Of particular interest is the fact that
when water was supplied to the two ¥%-inch sprinkler
heads, the ceiling temperature in the room was
1.920°F (see Figure 4). Although the sprinklers re-
mained on for only five seconds, they effected imme-
diate fire control and reduced the voluminous smoke
production. Only two gallons of water were utilized.
See Figures 4 and 5 for thermocouple and smoke ob-

(Continued on page 91)
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In Osceola, A Matter of Contents (continued from page 26)

scuration curves. The test fire was terminated prior to
complete consumption of the mattress material due to
concern over damage to the facility. Approximately 21
pounds of the 46 pounds of foam latex had been con-
sumed, At this time the steel channels of the three-
hour-rated suspended ceiling were warped and the
ceiling tiles were close to the point of dropping out.
The average heat-release rate for the last two minutes
of the test was approximately 80,000 BTUs per minute.

DISCUSSION

Although the staff had had eleven fire drills in the
last year, they were not prepared for, nor did they ex-
pect, the heavy smoke conditions rapidly generated by
this fire. The registered nurse in charge of the shift had
not attended these drills. This lack of leadership re-
sulted time. The licensed
practical nurse who was second in command was work-

in confusion at a critical
ing only her second shift since joining the hospital staft
after obtaining her license. The hospital’s safety man-
ual discussed the importance of closing doors, calling
the Fire Department, evacnation, etc., and these were
practiced in the drills. However, this did not and could

not prepare the staff for the actual conditions that oc-
curred during the fire. More intensive fire emergency
training is necessary.

The rapid development of this fire is evidenced by
the fact that a nurse’s aid had checked the room of ori-
gin three times between midnight and approximately
12:20 am. At 12:30, the corridor was untenable due to
smoke. This is well substantiated by the NBS tests.

All of the combustible contents of Room 204 were in-
volved and consumed. The essential fire problem in
this case concerns the heavy smoke exposure to other
patient rooms from a fire developing in combustible
contents in the room of origin. B

This investigation was a cooperative effort by the National
Bureau of Standards and the NFPA Fire Analysis Department,
The authors gratefully acknowledge the assistance of the Mis-
souri State Fire Marshals Office, especially Richard A. Dyer,
Chief Deputy, and Tom Behrendsen, Investigator, and the St
Clair County Sheriff's Office. The cooperation of ]J. P. Russel,
MD, and Charles Gillilan, MPH, beth of the Missouri Divi-
sion of Health, is acknowledged. The complete cooperation of
Mr. John Brack, the hospital administrator, and his stall is espe-
cially acknowledged.

All photos are by the NFPA except those on page 25, which
are from the National Bureau of Standards.

MAINTENANCE PERSONNEL
AND FIRE DEPARTMENTS:

ANNOUNCING

A new device to help prevent freeze-ups
of operating stems on fire hydrants
and post indicator valves.

FOR INFORMATION:

WIGMA CORP., P.0. BOX 975, ROYAL OAK, MICH. 48068
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New Mexico State Hospital Fire

ERNEST E. JUILLERAT

Manager. Fire Record Department
National Fire Protection Association

A TRAGIC combination of laxity, inadequate help.
abundance of combustible interior finish and contents,
faulty building design, and lack of proper emergency
procedures led to the death of six patients at the
New Mexico State Hospital in Las Vegas, New Mex-
ico, shortly after midnight on Thursday, September
21, 1967.

Investigators suspect that a patient set the fire, Since
the fire was confined to a wooden cabinet in a first-
story day room when it was discovered, two questions
are of uppermost importance: Why was the fire not
controlled or extinguished in its incipiency? And why
did six patients die in the second story? The an-
swers to these questions were obvious after the fire,
and the circumstances had been pointed out before the
fire by inspectors from the State Fire Marshal’s Office
and from the Contractors Licensing Board of the state.

THE HOSPITAL

AvraoucH the buildings of the mental hospital were
for the most part in sound condition and well kept, in-
spectors from the aforementioned state agencies had
pointed out several shortcomings from the fire protec-
tion standpoint. The inspectors had pointed out, among
other things, the need for automatic sprinklers' and
had recommended that combustible fiberboard ceiling
tiles be removed and replaced with noncombustible

This report is based on information ohtained by the author,
who visited the scene at the request of the New Mexico State
Fire Marshal. The courtesy extended by the Fire Marshal is
gratefully acknowledged.

" In previous years they had managed to persuade the hospital
to install automatic sprinklers in one older building, but that
building was later torn down.

materials. They had also recommended tightening up
of the smoking regulations and better employee train-
ing for firc emergencies.

At the time of the fire, none of the several buildings
comprising the hospital had automatic sprinklers, fire
detection systems, or local alarms. Some of the build-
ings had standpipes and hoses, but the building in
which the fire occurred had only soda-acid portable
extinguishers.

Little had been done to instruct employees in fire-
fighting and evacuation procedures. On some bulletin
boards there were floor plans of the buildings showing
evacuation routes. Employees had been told to report
fires first to the superintendent and then to the tele-
phone operator, who would call the fire department.

THE RECEIVING WARD BUILDING

Tue building in which the fire was started was
L-shaped, with two stories and a basement con-
structed of brick-faced concrete-block walls, concrete
floors, and a terra-cotta-tile-on-wood-plank-on-wood-
rafter roof (see the drawing, next page). All the stair-
ways were enclosed. The arrangement of rooms was
the same in hoth the first and second stories. The parti-
tions were part concrete block and part metal lath and
plaster on wood studs.

The ceilings in the corridors, sleeping areas, and day
rooms were of combustible fiberboard acoustical tile
nailed to gypsumboard on metal channels suspended
by wires from the concrete floor above (some of the
combustible tiles had been removed in the entrance
corridor in compliance with the recommendations of
the Contractors Licensing Board). The floors were
covered with vinyl tile. Heat was provided from a re-
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mote boiler house to steam radiators, recessed beneath
windows, having metal flush covers louvered at the
top and bottom. The windows — four-section awning
type, with ordinary glass in metal frames — were cov-
ered inside with heavy-gage security screens in metal
frames. Both the screens and the windows were opened
by means of cranks that were kept inside the various
offices in the building. The fire-resistive integrity of
the concrete floors had been nullified by holes cut in
them for pipes, electrical conduit, and ventilating ducts
(see the lower photo, page 8).

The undivided attic also had a concrete floor. Two-
inch-thick combustible fiberboard insulation was laid
on top of the attic floor. The attic was not used except
that the fan on the ventilating duct system exhausted
through the roof,

The sleeping areas within each ward were separated
from each other by floor-to-ceiling partitions, but they
were separated from day rooms and corridors only by
four-foot-high partitions, which allowed the attendants
to see what was going on in all the sleeping areas. The
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bathrooms, storage closets, intensive-care rooms, offi-
ces, and entrance corridors were enclosed by floor-to-
ceiling partitions with solid-core wooden doors. Some
of the doors had wired glass lights, and some had or-
dinary glass. _

All the day rooms had television sets, chairs, and ta-
bles, and some of them had cabinet-type sinks. The
sleeping rooms had metal beds with cotton mattresses;
some of the mattresses were covered with fire-resistive
waterproof covers. Nine portable wooden storage cab-
inets — used primarily for bed linens — occupied one
corner of the day room in which the fire started. The
cabinets, which had been made in the hospital’s main-
tenance shop of #%-inch plywood, were four feet wide
by six feet high by two feet deep, with a hinged door
to each of the two compartments in each cabinet. They
were reportedly painted with fire-retardant paint, al-
though their performance in the fire did not reflect
this.

Small electrical appliances — including coffee mak-
ers, hot plates, irons, and radios — were used in the

The numbers on the drawing indicate 1) the west office; 2) the east office; 3) the intensive-care rooms; and 4) the enclosed passage-
way to the next building. The fire spread from the day room across the combustible fiberboard ceiling throughout the east ward of the
east wing, except the rest room, the intensive-care rooms, and the office, which were enclosed by floor-to-ceiling partitions. No exit
directly to the outside was provided from the intensive-care rooms. The only exit at the east end of the wing was from the day room,
and fire cut off that exit. The six victims were in the intensive-care rooms in the second story. The arrangement of rooms was the same

in the first and second stories.
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Left: The arrow points to the corner cabinet where the fire started in the row of plywood cabinets in the first-story day room. The
%-inch plywood reportedly was painted with fire-retardant paint, but the results of the fire do not reflect this.

Right: A fireman wets down the remains of a wooden storage closet in another corner of the first-story day room (the portable wooden
cabinets in which the fire started were to the left, out of the picture). The floor is strewn with the remains of the combustible fiber-

board ceiling tiles that dropped during the fire.

wards by the attendants. Inspectors had found some
of the appliances to be defective. When not in use,
the heat-producing appliances were reportedly kept
locked up, either in storage cabinets or in the offices.

Smoking was allowed in the day rooms but was not
supposed to be permitted in any other areas. Patients
were allowed to keep cigarettes, but they were sup-
posed to get their lights from the attendants. The at-
tendants were to decide whether a patient was reliable
enough to be allowed to smoke. Actually, the patients
smoked in almost all areas. The cotton mattresses were
pockmarked with holes, and the fire-retardant covers,
where they were present, showed small brown spots
indicating smoking in bed. Ash trays and several books
of matches were found beneath beds. Possibly patients
obtained matches from visitors.

The doors enclosing the various wards were nor-
mally kept locked, as were the closet doors and office
doors. The doors to the intensive-care rooms opened
only from the corridor side (the intensive-care rooms
occupied a dead end of one wing; inspectors had rec-
ommended that those rooms either be provided with
adequate exits or be left unused).

There were 158 patients in the building — 74 women
in the south wing and 84 men in the east wing. At the
time of the fire there was only one attendant to care
for the 43 patients in the two wards in the first story of
the east wing, where the fire started. The other attend-
ant who normally would have been on duty in the first
story was on leave and had not been replaced. There
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were two attendants on duty in the second story of the
east wing.

It was customary to turn lights out in the sleeping
areas at 9:30 pm and to dim the lights in the corridors.
Patients outside the intensive-care rooms might be up
and around at all hours of the night if they happened
to be restless or could not sleep.

The fire started just inside the right-hand window in the
first story. Heat broke the first-story windows and flames
extended up the outside of the building to the eaves,
breaking second-story windows and igniting the combus-
tible J'i."ar‘r."mr.'!'u’ insulation just inside an eave vent in the
attic. Two of the second-story windows ( off the picture to
the left) were open at the time of the fire, allowing
smoke to enter the second story.
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Top: This photograph was taken in the attic looking down the
rafter channel to the eaves. The fire in the attic started at this
point when a tongue of flame or heat came up the outside of
the building from the day-room windows and through a small
air vent out of sight just below the attic floor line (arrow), and
ignited the combustible fiberboard insulation on the floor.

Above: A ventilating duct and a soil pipe pierce the concrete
floor and the two-inch-thick combustible fiberboard insulation
on the floor of the attic without benefit of firestopping around
the openings. These openings are typical of many that pierced
all the concrete floors, allowing smoke to spread from the first
story to the second story and the attic. The heavy deposits of
soot can be seen on top of the insulation in this unburned area
of the attic. About 200 rafters and roof braces were heavily
charred by the attic fire. NEW MEXICO STATE FIRE MARSHAL

THE FIRE

A sHORT time after the midnight shift had started to
work, the lone attendant in the first story of the east
wing was in the office at the west end of the wing
working on medical records. How long he was there is
uncertain — probably about 10 to 15 minutes. When
he left the office, he looked down the corridor and saw
the glow of fire in the day room at the opposite end of

the corridor. One of the double doors at the center of
the wing between the two wards was open; the other
was closed. The attendant found a fire burning at one
of the wooden storage cabinets in the comer of the
day room. He immediately attempted to call the su-
perintendent, but the superintendent’s line was busy,
so he dialed the switchboard operator and asked her
to call the fire department. He then ran down the cor-
ridor, waking his patients and unlocking the doors to
the intensive-care rooms.

The attendant picked up a portable soda-acid fire
extinguisher at the east office. Not having been trained
to use it, he thought the top was to be unscrewed to
operate it. When he could not loosen the top, he
turned the extinguisher upside down to bump the top
on the floor in an attempt to loosen it. When he did
that, the extinguisher started to operate, and he di-
rected the stream toward the fire, with some success.
When the extinguisher had been emptied, the attend-
ant started to move his patients out the door at the
west end of the wing. The exit from the east end,
which opened from the day room, was blocked by fire.

On his way back down the corridor, the attendant
picked up the portable extinguisher at the west office,
returned to the fire, and discharged it, too, but by that
time the fire was beyond control by portable extin-
guishers.

It cannot be ascertained just how long an interval
there was between the time the attendant in the first
story discovered the fire and the time the two attend-
ants in the second story became aware of it. At any
rate, the second story quickly filled with smoke, and
the attendants had difficulty rescuing their men pa-
tients. Although they managed to unlock and open the
doors to the intensive-care rooms, they could not reach
all the men because of the smoke. When the fire de-
partment arrived, five patients were rescued from the
second story, but it was too late to help six of the men
in the second-story intensive-care rooms. Four of them
had perished in their beds, and the other two had col-
lapsed and died in the adjoining lavatories. The
women patients in the south wing were evacuated
without incident.

The fire completely consumed the cabinet in which
it had started, and the other cabinets were severely
damaged. Flames ignited the combustible ceiling tiles
and spread along the ceiling into the corridor and the
sleeping areas throughout the east ward. Most of the
furniture in the day room, along with some in the ad-
joining sleeping area, was consumed.

Heat broke out the windows of the day room, and
flames and smoke rolled up the outside brick wall.
Smoke entered the second-story day room through
two open windows, but no fire entered the second
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story. Smoke also spread upward to the second story
and the attic through the nonfirestopped openings
around steam pipes, electrical conduit, and ventilating
ducts. Smoke coming from around the outside of the
ventilating ducts where they terminated at registers in
the walls blackened the two lavatories in the inten-
sive-care section of the second story where the six men
died. The floors throughout the second-story east
ward were covered with soot, but the walls and ceil-
ings in the day room and the sleeping arcas showed
remarkably little smoke stain.

FIRE DEPARTMENT ACTION

Las Vecas is divided into two separate municipali-
ties, a town and a city, each having its own separate
government. Fire alarms go only into the city station,
but both the town and city fire departments respond.
The call from the hospital was received at about 12:50
am. The two men on duty drove the town’s two pump-
ers to the fire from three miles away. An instructor
from the State Fire Marshal's Office who had been
drilling the town fire department during the previous
evening accompanicd the town’s two pumpers. When
the apparatus arrived at the hospital, flames were com-
ing from the windows of the first-floor day room and
extending to the caves of the building. Although they
were carrying a key to the gate in the chain link fence
to the southeast of the building, the firemen did not
take time to use it but rammed a pumper through the
gate. The first volunteers, who arrived simultaneously
with the apparatus, started to lay lines and began res-
cue. The eity’s two pumpers and rescue truck arrived
shortly after the town’s pumpers. having traveled two
miles farther. Some of the firemen pulled four hooster
lines from pumpers and directed streams through the
first-story  day-room windows as others laid 2%-inch
lines into the building. By the time the fire apparatus
arrived, attendants had unlocked outside doors. The
firemen knocked the fire down in about ten minutes.

The patients were moved into another building tem-
porarily, and an investigator from the State Fire Mar-
shal's office, who was later joined by State Police,
started inquiry into the cause of the fire and the sur-
rounding circumstances.

THE SECOND FIRE

Uxknown to anyone, the flames licking up the side
of the building had reached a small air vent in the
bhoxed-in eaves above and had ignited the combusti-
ble fiberboard insulation on top of the attic floor,
which started to smolder (see the top photo, page
§). During the afternoon following the fire in the first
story, firemen and investigators noticed a buildup of
smoke in the attic, but they thought the smoke had
accumulated there from the fire downstairs. Firemen
brought in an exhaust fan and set it in the attic beside
the access hatchway near the junction of the two
wings. At about 5:00 pm they discovered that after
the fan had been set up, fire had spread almost the
length of the cast wing in the attic, charring the insu-
lation and the roof braces and rafters. The second fire
was quickly extinguished, but hose lines were left in
the attic and the first story in case of a rekindle,

CONCLUSIONS

QuesTioNiNG of patients and employees by the State
Fire Marshal’s investigator and by State Police led the
authorities to believe that the fire probably had been
set by ane of the patients. All other canses were roled
out. The most important lesson, however, lay in the
lack of fire protection for the patients. There was no
automatic sprinkler system to provide quick detection
and control of the fire and to warn employees and
transmit an alarm. Nor was there a manual alarm sys-
tem. Moreover, the employees were not trained even
to use the portable extinguishers that were available.

The open design of the wards, although highly prac-
tical for patient care, allowed the fire to spread over a
wide area of the combustible ceiling, which had not
vet been removed in the wards. The openings left
around pipes, conduit, and ducting that pierced the
concrete floors allowed smoke to spread into the in-
tensive-care section of the second story and kill six
patients, The single attendant caring for two wards in
the first story could not possibly have kept track of
everything that was going on in the entire first story of
the cast wing. Vil





