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On April 15, 1994, the Division of Safety Research (DSR)
recelived a request fromthe International Association of
Fire Fighters (I AFF) for technical assistance in investiga-
ting the circunmstances of the deaths of two fire fighters in
Menphi s, Tennessee, on April 11, 1994. The | AFF requested
techni cal assistance in determining if the self-contained
breat hi ng apparatus (SCBA) failed or contributed to the fire
fighters' deaths, assessing the accountability of personnel
utilizing SCBA in the hazard area, and evaluating the

trai ning of command and suppression personnel. This request
was handl ed as a National Institute for Cccupational Safety
and Health (NI OSH) Health Hazard Eval uation

From April 19 to 23, 1994, NICSH investigators fromthe

Di vision of Safety Research travelled to Menphis, Tennessee,
to conduct an investigation of this incident. The

i nvestigation was coordi nated through the Menphis Fire
Departnent, and consisted of four phases: (1) the interview
of several fire fighters, fire chiefs, union representa-
tives, safety personnel, fire investigators, and the
director of fire services; (2) a site visit to the el even-
story high rise apartment building involved in the fire;

(3) the review of respirator mai ntenance records of the fire
departnent; (4) and the evaluation of breathing apparatus
(4 units) worn by the first respondents to the fire. Based
on the results of this investigation, N OSH investigators
identified several contributing factors to this incident:
(1) adherence to established departnental policies and
procedures at the fire scene; (2) inple-nentation of an
adequat e respirator maintenance program (3) fire fighter
accountability at the fire scene; and (4) use of Persona
Alert Safety System (PASS) devices at the fire scene.

On the basis of the information obtained during this

i nvestigation, the NIOSH i nvestigators concl uded t hat
there were four contributing factors to this incident:
(1) Adherence to established departnental policies and
procedures at the fire scene; (2) inplenentation of an
adequat e respirator mai ntenance program (3) fire
fighter accountability at the fire scene; and (4) the
use of Personal Alert Safety System (PASS) devices at
the fire scene. Recomendations for command and safety
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1. [ NTRODUCTI ON

On April 15, 1994, the Division of Safety Research (DSR)
received a request fromthe International Association of
Fire Fighters (1 AFF) for technical assistance in

i nvestigating the circunstances of the deaths of two fire
fighters in Menphis, Tennessee, on April 11, 1994. The | AFF
requested technical assistance in determining if the self-
cont ai ned breathing apparatus (SCBA) failed or contributed
to the fire fighters' deaths, assessing the accountability
of personnel wutilizing SCBA in the hazard area, and

eval uating the training of command and suppression
personnel. This request was handl ed as a NI OSH Heal t h
Hazard Eval uati on.

From April 19 to 23, 1994, NICSH i nvestigators fromthe
Division of Safety Research travelled to Menphis, Tennessee,
to conduct an investigation of this incident. The

I nvestigation was coordi nated through the Menphis Fire
Departnment, and consisted of four phases: (1) the interview
of several fire fighters, fire chiefs, union representa-
tives, safety personnel, fire investigators, and the
director of fire services; (2) a site visit to the el even-
story high rise apartment building involved in the fire;

(3) the review of respirator naintenance records of the fire
departnent; (4) and the evaluation of breathing apparatus
(4 units) worn by the first respondents to the fire. A copy
of the Menphis Fire Departnent procedures for high rise
fires was obtained during the investigation. A copy of
respirator mai ntenance calibration records and procedures
for respirator maintenance was not available during the

i nvestigation. These procedures and records were requested
fromthe Menphis Fire Departnent in a |letter dated April 28,
1994, to the Director of Fire Services. On May 11, 1994,

Nl OSH received a letter fromthe Menphis Fire Departnent
dated May 6, 1994, along with several docunents. These

I ncl uded copi es of the Menphis Fire Departnent Training
Manual , Fire Station No. 5/9, Book No. 13; two training
bul l etins; a one page docunent titled Airmask Policy rev
10/88; an Air Mask Repair and Maintenance Fornm an NMSA

Regul ator Repair Personnel certificate; an Inspection &

Mai nt enance Check List for SCBA; and a copy of the MSA

| nspecti on and Maintenance Procedures for the Utralite 11
and Custom 4500 Pressure Demand Air Masks. The cover letter
stated that the criteria for recycling regulators is once
every six nonths.
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BACKGROUND

On April 11, 1994, at 0205 hours, a call was placed to the
Menphis Fire Departnment fromthe security service for a high
rise apartnent building in Menphis, reporting a possible
fire on the ninth floor.

Engi ne Company 7 and Snorkel 13 were the first respondents
and arrived at the apartnent high rise at 0208 hours.

Engi ne Conpany 7, being the first on the scene, assuned
command. Fire Fighter No. 1 (victimNo. 1), Fire Fighter

No. 2 (victimNo. 2), and Fire Fighter No. 3 of Engine
Conpany 7, and Fire Fighter No. 4 and No. 5 of Snorkel 13
entered the building through the main | obby; they were aware
that the annunci ator board was show ng possible fires on the
ninth and tenth floors. Al five fire fighters used the

| obby el evator and proceeded to the ninth floor (| obby
conmand radi oed Fire Fighter No. 1 that snoke was show ng
froma ninth fl oor window). Wen the doors of the el evator
opened on the ninth floor, the hall was filled with thick

bl ack snoke. Fire Fighters No. 1, No. 2, No. 4, and No. 5
stepped off the elevator. Fire Fighter No. 3, who was
carrying the hotel pack (two 50-foot |engths of hose) was
still on the elevator, holding the door open with his foot,
as he struggled to don his self-contained breathing
apparatus (SCBA). Fire Fighter No. 3's foot slipped off the
el evator door, allow ng the door to close and the el evator
to return to the ground floor, with Fire Fighter No. 3 still
i nside. Note: This elevator was not equipped with fire
fighter control

Fire Fighters No. 1, No. 2, No. 4 and No. 5 entered the
small ninth floor |obby (see Figure) directly in front of
the elevator. Fire Fighter No. 2 was experiencing problens
with his SCBA. Fire Fighter No. 4 stated that he heard air

| eaki ng fromthe back of Fire Fighter No. 2's SCBA and heard
Fire Fighter No. 2 cough. Fire Fighter No. 2 radioed that
he was having difficulties and asked for the | ocation of the
stairwell. Fire Fighter No. 1 was heard on the radio to say
"I"ve got him" At this point, Fire Fighter No. 1 and Fire
Fighter No. 2 proceeded into the hallway, turning right. It
is not known if Fire Fighter No. 1 was aware that Fire
Fighter No. 3 was not on the ninth floor at this tine.

Fire Fighter No. 4 and Fire Fighter No. 5 entered the
hal l way and turned left, reporting zero visibility (due to
thick bl ack snoke). Excessive heat forced themto retreat
after they had gone sonme 15 to 20 feet down the hall. They
proceeded back down the hall, past the el evator |obby, and
encountered a nal e resident, who attacked Fire Fighter
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No. 5, knocking himto the floor, and forcibly renoved his
facepiece. Fire Fighter No. 4 heard the commotion, and went
to assist Fire Fighter No. 5. The two fire fighters and the
resi dent moved through the doorway of the apartnent, where
the fire fighters were able to subdue the resident. At this
point the low air alarmon Fire Fighter No 5 s SCBA was
sounding. Fire Fighter No. 5 then broke out a windowto
provide fresh air to the resident, in an effort to cal mhim
Fire Fighter No. 4 attenpted to close the door to the
hal | way; however, the excessive heat fromthe hal |l way
prevented himfromclosing the door. Both fire fighters and
the resident had to be rescued fromthe ninth floor
apartnment w ndow by a | adder truck. NOTE: It was not known
at the tine that a 31-year-old fermale victim (victim No. 3)
was in the sane apartnent. Her body was found when the fire
was under control and a search was conducted of the ninth
floor.

Fire Fighters No. 6, No. 7, and No. 8 from Engi ne Conpany 1
arrived on the scene at 0209 hours (upon arrival, they
observed a wi ndow on the ninth floor blow out) and proceeded
up the West End stairwell to the ninth floor, carrying a
hotel pack and extra air tanks. Fire Fighter No. 6 and Fire
Fighter No. 8 entered the ninth floor with a charged fire
hose, and crawl ed down the snoke-filled hall, for

approxi mtely 60 feet (the hallway was 104 feet |ong) before
extreme heat forced themto retreat. Neither fire fighter
coul d see anything in the dense snoke and becane disoriented
(they were within 6 feet of the exit door and could not see
it). As they retreated, they craw ed over sonething they

t hought may have been a piece of furniture, although they
did not remenber any furniture being there when they entered
t he hal | way.

Fire Fighter No. 3 from Engi ne Conpany 7, after riding the
el evator to the ground floor |obby, obtained a replacenent
SCBA, and clinbed the stairs at the west end of the buil ding
to the ninth floor. Fire Fighter No. 3 opened the ninth
floor exit door and saw Fire Fighter No. 6 and Fire Fighter
No. 8 in trouble. He grabbed Fire Fighter No. 6 and pulled

hi m t hrough the doorway into the stairwell. He then
reopened the door and pulled Fire Fighter No. 8 into the
stairwel .

At 0224 hours, Rescue Squad 2 arrived at the scene and
proceeded up the west end stairwell to the ninth floor.

They asked, "Where are the 7's?" (referring to the fire
fighters on Engi ne Conpany 7). The response was, "W don't
know the location of the 7's.” Fire Fighter No. 9 and Fire
Fighter No. 10 of Rescue Squad 2 opened the ninth floor exit
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door, and as they entered, spotted a downed fireman
approximately 9 feet fromthe door, tangled in wire cables.
After the fire these were determ ned to be tel evision cables
t hat had been attached to the hallway ceiling in plastic
tubing - the extrene heat caused the plastic to nelt,
allowing the cables to fall to the floor. The downed
fireman was Fire Fighter No. 2 of Engi ne Conpany 7 (his body
may have been what Fire Fighters No. 6 and No. 8 encountered
in the hallway). Fire Fighter No. 2 was unresponsive and
was still wearing his SCBA. He was renoved fromthe ninth
floor and carried down the stairs to the eighth floor, where
advanced |ife support was started i mediately. The fire
fighters of Rescue Squad 2 then entered the first apartnent
to the left of the exit door and found Fire Fighter No. 1 in
the corner of the apartnent. He was in a kneeling position
- his head facing into the corner, holding his mask to his
face and was unresponsive. Fire Fighter No. 1 was renoved
fromthe ninth floor and carried down the stairs to the
eighth floor where advanced |ife support was started. Both
fire fighters were renoved within mnutes and taken to a

| ocal hospital, where advanced |ife support was continued;
however, neither responded to |ife-saving neasures and they
wer e both pronounced dead by the attending physician. Fire
Fighter No. 1 was found in the sanme apartnment where a second
civilian victim(a 19-year-old fermal e) was found.

The PASS (personal alert safety system devices worn by both
fire fighters (victins) were not activated, therefore, no
audi bl e al armwas gi ven when the fire fighters went down.

Several other fire fighters and fire conpanies fromthe
Menphis Fire Department responded to this fire, however,
only those directly involved on the ninth floor are cited in
this report. As part of the NIOSH investigation, the SCBAs
worn by Fire Fighters No. 1, No. 2, No. 4, and No. 5 were
sent to the NIOSH Laboratories in Mrgantown, Wst Virginia,
for evaluation and testing (see Appendix for a conplete
report on the NI OSH eval uation of these respirators).

| NVESTI GATI ON

The Cty of Menphis has a popul ati on of approxi mately one
mllion people. The Menphis Fire Departnment is conprised of
approxi mately 1400 workers, of which 900 are fire fighters.
On April 11, 1994, a fire broke out in a high-rise apartnent
building in Menphis that resulted in four fataliti es—+wo
fire fighters and two civilians. The | AFF contacted N OSH
and requested an investigation be conducted into the
circunstances of this fire.
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The NI OSH investigative team | eader contacted the Menphis
Fire Departnent on April 15, 1994, to informthe fire
department investigation liaison official of the request
received fromthe IAFF. During this tel ephone conversation
a request was nmade by NIOSH to the Menphis Fire Departnment
for their assistance and cooperation in conducting an on-
site investigation. Perm ssion for the investigation was
given by the Menphis Fire Departnent, and the N OSH

i nvestigators travelled to Menphis during the week of

April 19 to 23, 1994, to conduct the investigation.

The NICSH i nvestigators net with the Menphis Fire Departnent
| i ai son investigator on April 19, 1994, to discuss the

pur pose of the NIOSH i nvestigation, and review the details
of the incident. On April 20, 1994, the NI OSH investigators
met with the director and assistant director of fire
services, and the departnment |iaison investigator to conduct
an opening conference. After the opening conference, the

NI OSH i nvestigative teammet with the five-nenber fire
departnent investigative team appointed by the fire director
to investigate this incident. The NICSH team was briefed on
the incident and viewed video tapes taken the night of the
fire (taken fromthe outside of the building).

On the afternoon of April 20, the NIOSH team and three
menbers of the fire departnent investigative teamtoured the
ninth-floor fire scene. A walk through of the ninth floor
was conducted; starting with the el evator |obby area, then
proceeding to the point of origin of the fire, then
following the path of the fire. Next, the suspected path of
the fire fighters the night of the incident, was followed to
the | ocations where the victins (two fire fighters and two
civilians) were found.

After leaving the fire scene, the NICSH investigators and
the conplete fire departnent investigative team convened at
the fire departnment training center to inspect the fire
fighters' protective equipnment and clothing used the night

of the fire. This equipnment had been secured as evidence
the night of the fire, and had been | ocked in a storage area
at the training center. The NI OSH team observed the fire
departnent teaminspect, record, and vi deotape each piece of
equi pnent and cl ot hi ng.

On the norning of April 21, the NIOSH team nmet with union
representatives and the fire departnent |iaison investigator
to discuss the purpose of the NIOSH i nvestigati on.
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On the afternoon of April 21, the NIOSH team intervi ewed
several fire fighters who were on the scene the night of the
I nci dent, including those who were first respondents, and

t hose who assisted in the rescue.

On April 22, the NIOSH teamnet with the fire director,
deputy fire director, and the fire departnent |iaison

i nvestigator. The NI OSH team requested perm ssion to

I nspect, conduct a records review, and tour the respirator
mai nt enance facility. The NI OSH team was acconpani ed to the
respirator maintenance facility by the fire departnent's
five-nmenber investigative team appointed by the Director of
fire services.

After leaving the respirator maintenance facility, the N OSH
t eam requested a second site visit to the fire scene. The
five-menber investigative team acconpani ed the N OSH t eam
during this site visit. After the site visit to the fire
scene, the NI OSH team acconpani ed the fire departnent

| i ai son investigator to the training center to make
arrangenents to ship the respirators back to the N OSH

| aboratory in Mdrgantown, West Virginia, for further

eval uati on.

The observation made by the NIOSH team during the

i nvestigation was that the SCBA are sent to the Air-Msk
Mai nt enance Shop only when they mal function. The N OSH

I nvestigation teamrequested information docunenting the
procedure by which SCBA are returned to the Air-Msk

Mai nt enance Shop for regularly schedul ed preventative

mai nt enance and testing to ensure that they continue to
function as a NI OSH approved SCBA. The existence of such a
procedure could not be supported by docunentati on.

The overall docunentation and record keeping for the Air-
Mask Mai ntenance Shop was al so deficient. The N OSH

I nvestigation teamrequested any records pertaining to

mai nt enance, standard-operating procedures, test procedures,
test equi pnent calibration records, and test results of
respirators used by the fire departnment. The only records
that were obtained were handwitten on a 5- by 7-inch yellow
pad of witing paper and on a xerox copy of an Air-Mask
Repai r and Mai ntenance Form The only Air-Mask Mintenance
Form that was obtained for any of the four SCBA shipped to
NI OSH for testing was for SCBA #77 and dated 11/8/93. The
only indication of maintenance on this formwas a
handwitten note which said "Adj. |ever armassem"” and was
signed by the repair person. Notations in the yellow

not epad were dated from 11/16/92 to 04/21/94, and generally
consi sted of the date, the SCBA nunber, the regulator seria
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nunber, and either a brief description of the naintenance
perfornmed, or an "OK." This yell ow notepad appeared to be a
daily log of the repair person's activities and not a record
of routine or preventative maintenance.

Cause of Death:

The nedi cal exam ner |listed the cause of death for the two
fire fighters as foll ows:

Fire Fighter No. 1 - Asphyxia - snoke inhalation
Car bon Monoxide level in blood at 7.7%

Fire Fighter No. 2 - Snoke and Carbon Monoxi de | nhal ation
Car bon Monoxide level in blood at 17.4%

V.  RECOMVENDATI ONS/ DI SCUSSI ON

Reconmmendati on #1: The fire departnment shoul d conduct
frequent retraining of fire personnel on fire departnent
policies and procedures so that proper procedures are
I nstinctive under energency and stress conditions. [8,9]

Di scussion: The Menphis Fire Departnent witten policy on
high rise fires was reviewed, and the policy states "at no
time will the teamtake the elevator to the fire floor."
The lights on the annunciator board in the | obby indicated
that there was possible trouble on the ninth and tenth
floors. Although this |ocation had been the scene of
several false alarmcalls in the past, and it was assuned
this was another routine call, the fire fighters had two
warnings that there was a fire on the ninth floor: | obby
conmand radi oed that snoke was observed comng fromthe
ninth fl oor window, and the hallway was filled w th snoke
when the el evator doors opened. Five fire fighters went up
the elevator to the ninth floor, and one fire fighter
returned to the ground floor with the hotel (standpipe)
pack. The | obby command shoul d have been alerted that four
fire fighters were on the ninth floor with no fire fighting
equi pnent, thereby, alerting fire command that a rapid

i ntervention team needed to be assenbl ed.

Recommendati on # 2: The fire departnent should devel op and
I npl ement written mai ntenance procedures for the self-
cont ai ned breathi ng apparatus (SCBA) [3-5, 7]

Di scussi on: Fromthe informati on gathered on this
I nvestigation, it appears that the respirator naintenance
programis deficient. The observation is supported by the
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Nl OSH eval uation and testing of four SCBA s fromthe Menphis
Fire Department used in this incident (see Appendix). Each
of these four SCBA failed at |east two of five performance
tests that were conducted by NIOSH to determne if the SCBA
were in an approved configuration and net the performance
requi rements of Title 30, Code of Federal Regul ations,

Part 11.

The fire departnent should devel op a conprehensive record
keepi ng systemthat includes the follow ng:

1) A witten procedure that establishes a policy for
returning each SCBA to the Air-Mask M ntenance Shop on
a regul ar basis for preventive maintenance. This
procedure should provide for a tracking systemthat

ensures the SCBA will be returned at the proper
intervals. Title 30, CFR, 11.2(a) states that
respirators ... shall be approved for use in hazardous

at nospheres where they are naintained in an approved
condition and are the same in all respects as those
devices for which a certificate of approval has been

i ssued .... The MSA Inspection and Mi ntenance
Procedures for the Utralite Il and Custom 4500
Pressure Demand Air Masks, page 6, states that MSA
recommends the regul ator be tested at | east once a year
and overhaul ed at | east once every 3 years.

2) Establish a record keeping systemthat will record the
results of:

a) Regular calibration of the MSA test equi pnment as
reconmended by the Inspection and Mintenance
Procedures for the Utralite Il and Custom 4500
Pressure Demand Air Masks on page 4.1, Flow Testing
Secti on.

b) Performance tests conducted on a regul ar basis.

c) Any repairs made during both routine preventative
mai nt enance and necessary mai nt enance on SCBA taken out
of service.

These records should identify the SCBA and regul at or

i dentification nunbers, test equipnent identification
nunbers, date, a description of the service action

i ncl udi ng parts (and part nunbers) invol ved, and

i dentification of the repair person.

3) Establish a record keeping systemfor tracking the SCBA
cylinders to ensure that the cylinders are hydro-
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statically retested and recertified every three years
as required by DOT in 49 CFR 179.34(e)(13) and NICSH in

30 CFR 11.80(a).
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V.

Recommendation #3: The fire departnent shoul d ensure that
fire command al ways mai ntai ns cl ose accountability for al
personnel at a fire scene. [6, 8, 9, 11]

Di scussion: Accountability for all fire fighters at a fire
scene i s paranount, and one of the fire conmands' nost

I nportant duties. The question was asked at the fire scene,
"Where are the 7's?" This should have been a signal that
the 7's were not accounted for, and should have generated an
energency search response. One nethod of accountability
woul d be a buddy or team system whereby, if any part of a
teamis not accounted for, fire command is notified

I mredi ately, signaling that a potential |ife-threatening
probl em may exi st.

Recommendati on #4: The fire departnment should mandate the
weari ng and use of the PASS devices when fire fighters are
involved in fire fighting, rescue, or other hazardous
duties.[8]

Di scussion: The PASS (Personal Alert Safety System device
is a small electrical device worn by the fire fighter and
will emt a distinctive audible alarmif the fire fighter is
notionless for nore than 30 seconds. Both fire fighter
victins were wearing the device, however, neither device had
been acti vat ed.

Recommendation #5: Minicipalities should review, and anmend
where necessary, existing elevator codes to ensure that they
require both Phase | (recall) and Phase Il (fire fighter
control) for all elevators having a total travel distance
greater than 25 feet. [1, 2]

Di scussion: Fire fighter entrapnent by the action of
automatic elevators is a recognized hazard in the fire
service. Many years ago, elevator codes and installation
practices were changed to mnimze the danger that fire
fighters would be trapped in elevators and to facilitate
their safe use for access to a fire on an upper floor.
American Soci ety for Mechani cal Engi neers (ASME) standards
wer e devel oped to require Phase | (recall), and Phase I
(fire fighter control) for all elevators. This ensures that
In an energency, the fire fighter has control of the

el evat or.

REPORT DI STRI BUTI ON AND AVAI LABI LI TY

Copies of this report may be freely reproduced and are not
copyrighted. Single copies of this report will be available
for a period of 90 days fromthe date of this report from
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VII.

the NI CSH Publications Ofice, 4676 Col unbi a Par kway,
Cncinnati, Ohio 45226. To expedite your request, include a
sel f-addressed mailing |abel along with your witten
request. After this time, copies may be purchased fromthe
Nati onal Technical Information Service (NTIS), 5285 Port
Royal , Springfield, Virginia 22161. Information regarding
the NTIS stock nunber nmay be obtained fromthe N OSH
Publications Ofice at the Cincinnati address. Copies of
this report have been sent to:

1. Charles E. Smth, Director, Division of Fire Services,
65 S. Front Street, Menphis, TN 38103-2498.

2. Billy Chitwood, Union Representative, Menphis Fire
Departnment, 5950 Lamar, Menphis, TN 38118.

3. Richard M Duffy, Director, OHS, |AFF, 1750 New York
Avenue, Washington, D.C. 20006.

4. Conmi ssi oner, Tennessee Departnent of Health and
Envi ronnment, 344 Cordell Hull Building and Fifth Avenue
North, Nashville, TN 372109.

5. Conmi ssi oner, Tennessee Departnent of Labor, 501 Union
Buil ding, Suite A - 2nd Floor, Nashville, TN 37243-
0655.
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APPENDI X
May 12, 1994
Acting Chief, ASRS/ CQAB
Conf ormance | nvestigation of Self-Contained Breathing Apparatus
from Menphi s, Tennessee, Fire Department. TN-07073
Ted A Pettit, Acting Chief TIS, SFIB
Through: Acting Chief, SFIB

Acting Director, DSR
Chi ef, CQAB

Backagr ound

In a letter dated April 15, 1994, M. Richard M Duffy,

I nternational Association of Fire Fighters, requested that the
National Institute for Occupational Safety and Health (N OSH)
exam ne the sel f-contained breathing apparatus (SCBA) worn and
used by two Menphis, Tennessee, fire fighters at the tine of
their deaths. A copy of the letter fromM. Duffy is attached as
At tachnment One.

On April 19, 1994, M. Ted Pettit, Acting Chief, Trauma

| nvestigations Section, and | traveled to Menphis to investigate
the circunstances involving the fire fighter fatalities, and to
exam ne the respirators involved. At the tinme of the incident,
the fire fighters were part of fire fighting operations on the
ninth floor of an eleven-story apartnment building |ocated in
Menmphi s, Tennessee.

Part of the investigation in Menphis centered on the inspection
of the SCBA and their shipment to NIOSH i n Morgantown for
performance testing. The Air-Mask Mi ntenance Program at the
Menmphis Fire Departnent was al so reviewed. Because of questions
surroundi ng the performance of at |east one other SCBA during the
incident, a total of four SCBA were shipped to NIOSH for testing.
These include the two SCBA used by the deceased fire fighters, as
well as two others assigned to the sane Engi ne Conpany and
bel i eved to have been used during the incident. Conplete details
of the NTOSH on site investigation can be found in the Health
Hazard Eval uation report of this incident (HETA: 94-0244).

The four respirators were received at NIOSH on April 26, 1994,
and stored under |lock in Room 178B prior to testing.
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SCBA | nspection

The respirators were exam ned and tested by personnel of the Air-
Supplied Respirator Section, Certification and Quality Assurance
Branch, on May 2, 1994, in Room 176 of the Appal achi an Laboratory
for Cccupational Safety and Health. Those present were M chae
Commodore, Doug Riffle, Louis Smth, and nyself. The units were
phot ogr aphed and the inspection and testing process video taped
by M ke Moore, also of N OSH

The four SCBA were inspected in the condition as received. The
SCBA were nmarked for identification by the Menphis Fire
Departnment as nunbers 175, 633, (both used by the deceased fire
fighters), 77, and 557. The results of this inspection are
presented as Attachnent Two and sunmarized in Table One.

Al t hough damage and non- conf ormances were detected on all of the
SCBA during the inspection process, it was determ ned that the
four SCBA were in safe enough condition to conduct performance
testing. These damaged areas include a bent cylinder val ve and
deforned threads on the regulator outlet of SCBA # 175, a m s-
seat ed exhal ation valve spring in SCBA # 633, no facepiece
received with SCBA # 77, and no facepi ece head harness received
with SCBA # 557. Additionally, current hydrostatic test dates
could not be identified on any of the four cylinders.

SCBA Testi ng

Each SCBA was tested in the condition as received fromthe
Menmphis Fire Departnment. The only exceptions were that a
facepiece from NI OSH record material was used to facilitate
testing on both # 77 and # 557, and the cylinder val ve connection
on # 77 was tightened before testing. This connection was

ti ghtened because testing would not have been possible otherw se
due to excessive | eakage. No other attenpts were nade to alter
the condition of the SCBA. Selected perfornmance tests were
conducted on each SCBA to determine if they functioned as N OSH
approved SCBA. These tests included the Positive Pressure Test,
Rated Service Tine (duration) Test, Exhal ati on Breat hing

Resi stance Test, Gas Fl ow Test, and Renmai ning Service Life

I ndi cator (Alarm) Test. The specific test requirenents are
contained in Title 30, Code of Federal Regulations, Part 11,
Subpart H, and are sunmarized in the NIOSH test report for this
i nvestigation (Attachnent Three). At the request of the Menphis
Fire Departnent, each SCBA cylinder was charged to the pressure
as indicated on the Menphis Fire Departnent Daily I nspection and
Mai nt enance Check List. These pressures were:

Unit # 175 - 2000 PSI
Unit # 633 - 2100 PSI
Unit # 77 - 2200 PSI
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Unit # 557 - 2400 PSI

The standard NI OSH duration test is done at full cylinder
pressure which for these SCBA woul d be 2216 PSI.

The results of the testing are presented in the NI OSH Test Report
(Attachnment Three) and summari zed in Tabl e Two.

Summary of Results

The SCBA were all manufactured by M ne Safety Appliances Conpany
(MSA) of Pittsburgh, Pennsylvania. Three of the four SCBA did
not have NI OSH approval |abels on themas required by Title 30,
Code of Federal Regulation (CFR) Part 11.33(e). Dates of
manufacture were identified on the SCBA facepi eces and cylinders,
but it is not known how | ong these conponents were with the rest
of the SCBA assenbly since it is commobn practice to interchange
or replace cylinders (and to sone extent facepieces). Each of
the four SCBA failed to neet the performance requirenents of at

| east two of the five bench tests that were perforned.

Unit # 175 failed the Positive Pressure (11.70(a)(2)(ii), Rated
Service Tinme (11.85-10), and Gas Flow (11.85-8) tests. 1In

addi tion, the Remmining Service Life Indicator (Alarnm setting
was not within the required tolerances (11.82(F)). Deforned
threads on the regulator outlet caused the breathing tube to
"catch" and appear to be fully engaged when the threads were

ti ghtened about halfway. This unit was received in this
condition and so it was tested in this condition. Air was

| eaki ng continuously fromthis connection because it was not
fully tightened. As the Gas Fl ow Test was bei ng conducted, the
i nhal ati on val ve inside the facepi ece stuck shut on two separate
occasions, resulting in a conplete loss of airflow fromthe
regul ator to the facepiece. The air resuned flow ng after the
bypass val ve was opened fully, causing the inhalation valve to
"pop open.” During the Rated Service Tine Test, the alarmdid
not function as it was designed. The al arm sounded and then quit
a nunber of tinmes. The alarm should sound when the cylinder
pressure drops to approxi mately 25% of the rated service tinme or
pressure.

Unit # 633 failed the Rated Service Tinme (11.85-10) Test. In
addition, the Remaining Service Life Indicator (Alarm setting
was not within the required tolerances (11.82(F)). Wen this
SCBA was inspected, the positive-pressure exhal ati on val ve spring
was found to be off the seat, causing the valve to stick open.
This resulted in continuous outward | eakage of air during
testing. Qualitative positive-pressure and negative-pressure fit
tests shoul d have detected the | eaking exhal ati on val ve.
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Unit # 77, identified by the Menphis Fire Departnent as "Engine #
7," failed the Positive Pressure (11.70(a)(2)(ii), Rated Service
Time (11.85-10), and Gas Flow (11.85-8) Tests. In addition, the
Rermai ning Service Life Indicator (Alarm setting was not within
the required tol erances (11.82(F)).

Unit # 557, identified by the Menphis Fire Departnent as "Lobby,"
failed the Positive Pressure (11.70(a)(2)(ii), and Gas Fl ow
(11.85-8) Tests. In addition, the Remaining Service Life

I ndi cator (Alarm setting was not within the required tol erances
(11.82(F)). During the Rated Service Tinme Test, the alarm
sounded when the SCBA was pressurized at the start of the test,
but as the pressure was depleted fromthe cylinder the alarmdid
not sound at all.

Upon the conpletion of the inspections and testing, the SCBA were
then stored under lock in Room 176 pending return to the Menphis
Fire Department. The SCBA were shipped to the Menphis Fire
Departnent on May 12, 1994.

Concl usi ons

Each of the four SCBA was inspected and tested in the condition
as received fromthe Menphis Fire Departnent to determne if they
were in an approved condition and nmet the perfornmance

requi rements for N OSH approval . Damage and nonconform ng areas
are summari zed in Table One. Each SCBA failed to neet at | east
two of the Title 30, Code of Federal Regulation, Part 11
performance requirenents. The test results are summari zed in
Tabl e Two. These failures were significant enough to reduce the
protection provided by the SCBA. Each SCBA did not function as a
NI OSH- approved, open-circuit, positive pressure, 30-mnute rated
SCBA.

Current hydrostatic recertification dates could not be identified
on any of the four cylinders. In general, all alum num and

fi berglass reenforced al um num cylinders nust be rei nspected and
hydrostatically retested every three years in accordance with
U. S. Departnent of Transportation (DOT) regulation Title 49, Code
of Federal Regulations, Part 173.34(e)(13). The use of non-DOT
approved cylinders is a technical violation of the N OSH
respirator certification, since 30 CFR 11.80(a) requires
conpressed breathing gas containers (cylinders) to nmeet m ninum
DOT requi renents.
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Timothy R Merinar
Attachnents:

ccC:
A. Anendol a
R Met zl er
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ATTACHVENT ONE
Letter fromRi chard Duffy to NI OSH Requesti ng HHE
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ATTACHVENT TWO

Nl OSH Respirator Field Problem
I ncom ng | nspection Report Summary

Task#: ............. 07073 Probl em Source:..... Menmphi s Fire Dept.

Date Received:...4/27/94 Description:........ Fatality

Date I nspected:..5/02/94 I nsp. Perforned by:. Merinar,Riffle,
Commodor e, Sm th

Conponent s and Cbservations

1. Facepiece: Date Code was 2/89. Facepiece was still attached
and "nmedium' size. The straps were pulled over the top of
t he facepi ece and vision through the facepi ece was severely
restricted. Soot covered the entire facepiece. The
exhal ati on val ve spring was okay. The |ens was cracked on
the users' left side. There was no nose cup. Head harness
date was 5/ 89.

2. Breathing Tube/lLow Pressure Hose: The breathing tube was
very dirty with soot. Cracking was evident in the
corrugations but not to the point of causing a problem
When the shi pping box was opened, the tube was threaded one-
hal f turn fromconpletely on

3. Requlator: The mainline and bypass val ves were both cl osed.
The gauge showed zero pressure, and there was soot in
several places. Al the screws were in place and the seria
nunber was behind the belt bracket, so could not be
recorded. There was damage to the threads on the outlet,
but the hose was able to be threaded on. The threads
"caught" at one rough place when the tube was approxi mately
one-half way threaded on. No quick fill adapter

4. Hi gh-Pressure Hose: The hose protective wap was m Ssing
about 2 to 3 inches, otherw se the hose was in generally
good condi tion.

5. Alarm Alarmwas soot covered with the plunger half out.
Alarmwas tight in place. Connection to the cylinder was
also tight. The Oring | ooked worn. There were no cuts or
scraps.
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6. Cylinder/Valve Assenbly: Labelled as DOT- E-8059-2216 PSI
The val ve position was closed. Threads were OK, the gauge
read zero, and the valve stemwas bent. Sonme of the valve
knob was broken off. The bent val ve stem caused the knob to
hit the alarm body at one point in the rotation of the stem
Manuf actured by Accurex Co, 3/80. SN. M 2784. Was sold to
VMBA. #2784 stanped in the neck. No warning |abels, or
recertification |abels (after 5/86) were present.

7. Backframe: No approval |abel was found. Dirty, but in good
condi tion.

8. Harness Assenbly: The black harness material was discol ored
from exposure to heat, resulting in several red areas were
observed. The reflective tape was coning off and the |eft
shoul der adj ustnent strap was severely tw sted. The strap
was not properly laced through the left buckle.

9. Hood/ SAR Hoses/OQther: Not Applicable
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Nl OSH Respirator Field Probl em
I ncom ng | nspection Report Summary

Task#: . ............ 07073 Probl em Source: .. ... Menphi s Fire Dept.

Dat e Received:...4/27/94 Description:........ Fatality

Date I nspected:..5/02/94 Insp. Performed by:. Merinar, R ffle,
Commodor e, Sm th

Conponents and Observati ons

1. Facepiece: Size nediumw th the exhal ation valve spring off
the seat. Soot was inside the exhalation valve. Mg. date
of 9/89. Facepiece was dirty with the I ens scratched. The
top of the |l ens was not properly seated into the sealing
gasket. The head strap was dated Septenber 1989.

2. Breathing Tube/lLow Pressure Hose: GCenerally |ooked XK
There was soot in the corrugations, and no nose cup.

3. Requlator: The mainline valve was fully opened and the
bypass valve was fully closed. The rubber guard was off the
pressure gauge, the gauge read zero, and there was a belt-
bracket screw m ssing. The housing was "nornal |l y"
scratched. The SN(?) was 435202.

4. High-Pressure Hose: Wapping showed wear, but otherw se, no
damage was noted. Ferrules |ooked corroded and the
connection at the cylinder was hand tight.

5. Alarm  Dirty with debris. Bell had corrosion pits on both
sides. H gh pressure Oring intact, plunger was half out,
and there was soot inside the bell.

6. Cylinder/Valve Assenbly: Labeled as DOT-E-7277. The val ve
position was al nost fully opened. Gauge read enpty, and the
rubber protector was out of position. Warning | abels were
not readable. Mg was SCI on 6/89. #2219 was stenciled by
the Menphis Fire Dept. No stanp dates of hydrostatic
testing visible. 30 Mnute, 2216 PSI G | abel | ed.

7. Backfrane: Engraved with #633 by Menphis Fire Dept.

8. Harness Assenbly: Labelled with TC 13F-138, MSA Utralite.
Cct 12,1988 on |abel. The |abel was generally difficult to
read fromthe effects of the heat. Straps were worn, but in
good condition. The WE. Bridges nane was on the unit with
a tag.

9. Hood/ SAR Hoses/Qther: Not applicable.
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Nl OSH Respirator Field Probl em
I ncom ng | nspection Report Summary

Task#: ............. 07073 Probl em Source: . .... Menmphi s Fire Dept.

Date Received:...4/27/94 Description:........ Fatality

Date I nspected:..5/02/94 I nsp. Perforned by:. Merinar, Riffle,
Commodore, Sm th

Manuf acturer:........ MSA Gt her 1D #77, Engine No. 7

Conponent s and CObservations

1. Facepiece: No facepiece cane with unit.

2. Breathing Tube/ Low Pressure Hose: None with the unit.

3. Requlator: The mainline valve was fully opened and the
bypass valve fully closed. The Regul ator body was in good
condition and clean. Rubber gauge cover was slightly off
the gauge. All screws were in place. The SN was under the
belt bracket so could not be read. There was no quick-fill
adapter. The threads were damaged, but worked. There was a
new regul ator cover

4. High-Pressure Hose: Wapping was cut back 2 to 3 inches.
O herwi se, no other damage to the hose was not ed.

5. Alarm  Alarmturned 180 deg out of position, but otherw se
no ot her damage was not ed.

6. Cylinder/Valve Assenbly: Labelled as CIC-DOT-E 7277 2216.
The val ve position was al nost fully opened. The cylinder
gauge indicated zero pressure, and the connection between
the cylinder and the HP hose was | oose. Soot was in the
neck area only. Valve threads were OK #2134 was stencil ed
on the cylinder by the Menphis Fire Dept. Mg by SC, sold
to MSA. Valve knob was bent out of normal position, and
there were no hydrostatic test dates visible. Tank was
fi bergl ass-w apped al um num

7. Backframe: No approval |abel found, but in generally good
condi ti on.

8. Harness Assenbly: Refl ective material OK, and there were no
red mar ki ngs.

9. Hood/ SAR Hoses/OQther: Not Applicable
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Nl OSH Respirator Field Probl em
I ncom ng | nspection Report Summary

Task#: . ............ 07073 Probl em Source: .. ... Menphi s Fire Dept.

Dat e Received:...4/27/94 Description:........ Fatality

Date I nspected:..5/02/94 Insp. Performed by:. Merinar, R ffle,
Commodor e, Sm th

Manuf acturer:........ MSA Ot her 1D:  #577, "Lobby"

Conponents and Observati ons

1. Facepiece: Very clean. No head straps. BM 13D 17 approva
number on the facepiece. Mg date of 9/81. Exhal ation
val ve was cl ean and there was no nose cup.

2. Breathing Tube/lLow Pressure Hose: The connection to the
facepi ece was tight. Tube was in good shape. Corrugations
were clean and m nimal cracking at bottom of corrugation
and the end of the tube was slightly deforned. Threaded
into the regul ator.

3. Requlator: The mainline valve was fully opened and the
bypass valve was fully closed. The body was cl ean, al
screws in place, pressure gauge read zero, and there was no
rubber gauge protection. The SN was not readily visible as
It was beneath the belt bracket.

4. Hi gh- Pressure Hose: Good condition, ferrules clean.

5. Alarm Loose and a little pitted. Plunger was hal f-way out,
and the Oring intact. |In generally good condition, and
hand-ti ghtened to the tank.

6. Cylinder/Valve Assenbly: The valve position was fully

cl osed. The gauge read about 700 PSI, and the cylinder was in
general ly good condition. #1964 was stenciled on by the Menphis
Fire Dept. Labelled as CTC DOT-E-7277 2216 PSI. Mg by SC

9/ 86, and sold to MSA. No visible markings of hydrostatic test
dat es.

7. Backframe: No NI OSH approval |abel found. Unit #577 was on
t he backfrane.

8. Harness Assenbly: |In generally good condition, with no red
di scol orati on.

9. Hood/ SAR Hoses/OQther: Not Applicable
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TABLE ONE

Summary of Probl em Areas

SCBA # Probl em areas noted during SCBA i nspection
175 1. No NI OSH Approval Label.
2. Threads on regul ator outl et damaged. Breathing
t ube appeared tight when only hal f-way threaded
into regul ator.
3. Facepi ece lens cracked vertically on user's
| eft side.
4. High-pressure Oring in cylinder connection
worn but no visible cuts or nicks.
5. Cylinder valve stem bent.
6. Last hydrostatic test date on cylinder # 1460
was identified as 5/86.
7. Shoul der harness straps discolored indicating
excessi ve heat exposure.
633 1. Exhal ation valve spring off seat. Valve
bl ocked open.
2. Facepiece lens outside of sealing gasket at
top center.
3. Rubber cover on cylinder gauge slightly out of
position.
4. No hydrostatic test date identified on cylinder
# 2219. Cylinder manufacture date - 6/89.
5. One belt bracket screw m ssing fromregul ator
body.
77 1. No NI CSH Approval Label
Engine # 7 | 2. No facepi ece received from Menphis F.D.
3. Rubber cover on regul ator pressure gauge
slightly pushed out of position.
4. Cylinder valve stem bent.
5. Connection between cylinder and hi gh-pressure
hose | oose as received.
6. No hydrostatic test date identified on cylinder
# 2134. Cylinder manufacture date - 4/89.
557 1. No NI OSH Approval Label
Lobby 2. Facepiece received from Menphis F.D. did not
have any headstraps.
3. No rubber cover on regul ator pressure gauge.
4. Alarm bell | oose.
5. No hydrostatic test date identified on cylinder

# 1964. Cylinder manufacture date - 9/ 86.
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ATTACHVENT THREE
National Institute for Qccupational Safety and Health
Certification and Quality Assurance Branch
Air Supplied Respirator Section

Test Report

TN- 07073

MSA units fromthe Menphis Fire Departnment
M ke Commodor e

May 3, 1994

l. Backgr ound:

On May 2, 1994, four units were received fromthe field problem
coordinator for testing. These units were sent to NICSH for
exam nati on by the Menphis Fire Departnent.

1. Test Qutline:

Note: Unit #175 did not have any flow into the facepiece as
received. After exam nation, the inhalation valve was
found stuck to the valve seat. The bypass was used to
free the val ve before testing began.

A. Positive Pressure Test - 11.70(a)(2)(ii)
Requi renment -

Pressure- Demand Type Breat hi ng Apparatus - An apparatus in
whi ch the pressure inside the facepiece in relation to the

| mredi ate environnment is positive during both inhalation and
exhal ati on.

Procedure -

A breathing machine with a 622 kg.-m/mn. cam operating at
24 RPMwith a 40 Lpmvol. (115 LPM peak flow) is connected
to an anthroponetric head for cycling. A pressure tap in
the head is connected to a transducer which in turn is
connected to a strip chart recorder for determ ning the
pressure in the facepiece.

Resul ts -

The breathing curve for unit #633 remai ned positive (i.e.
above anbient).

The inhalation portion of the breathing curve for units #77,
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#175, and #557 fell bel ow anbi ent.
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B. Rated service tine - Sec. 11.85-10
Requi renent -

(a) Service time will be neasured with a breathi ng nmachi ne.

(b) The open circuit apparatus will be classified according
to the length of time it supplied air or oxygen to the
br eat hi ng nmachi ne.

(c) The service tine obtained in this test will be used to
classify the open circuit apparatus in accordance with
11. 53.

Pr ocedure -

A breathing nachine with a 622 kg.-m/mn. cam operating at
24 RPMwith a 40 Lpmvol. is connected to an anthroponetric
head for cycling. A pressure tap in the head is connected
to a transducer which in turn is connected to a strip chart
recorder for determining the pressure in the facepiece. The
breat hi ng machine will be run until the inhalation portion
of the breathing curve falls bel ow the m ni numrequirenent.

Resul ts -

unit #77 - 29.74 mnutes
unit #175 - 23.92 m nutes
unit #557 - 32.42 mnutes
unit #633 - 17.75 m nutes

The times for units #77, #175, and #557 are the actual tines the
unit supplied air to the breathing machine. These units fell
bel ow the m nimumrequirenent initially.

unit #77

1. The cylinder was charged to 2200 psig on the cylinder
gauge.
2. The unit, as received, did not have a facepiece. A
facepiece fromrecord naterial was used for testing.
3. The inhalation portion of the breathing curve fel
bel ow the requirenent initially and throughout testing.

unit #175

1. The cylinder was charged to 2000 psig on the cylinder
gauge.
2. The unit was tested as received. The breathing tube to
regul ator connection was not fully tightened and
| eaked air continuously during testing.
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3. The alarmwas intermttent during testing. It sounded
initially during testing at 16.97 mn., quit at 17.14
mn., restarted at 17.37 mn., quit at 17.79 mn.,
restarted at 17.96 min., quit at 22.11 min. and never
restarted.

4. The inhal ation portion of the breathing curve fell bel ow
the requirenment initially and throughout testing.

uni t #557

1. The cylinder was charged to 2400 psig on the cylinder
gauge.

2. The unit, as received, did not have a harness on the
facepiece. A facepiece fromrecord material was used
for testing.

3. The alarmdid not sound during testing.

4. The inhal ation portion of the breathing curve fell bel ow
the requirenent initially and throughout testing.

unit #633
1. The cylinder was charged to 2100 psig on the cylinder
2. %ﬁgggkhalation val ve spring was off its seat and | eaked
air continuously throughout the test.
C. Breathing Resistance Test; Exhalation Sec. 11.85-6 (c).
Requi rement -

The static pressure (at zero flow) in the facepiece shall
not exceed 1.5 inches of water pressure.

Pr ocedure -

The mask is nounted on a head form The probe in the head
formis connected to a slant manoneter for neasuring static

pressure.
Results -
Unit #77 - 1.12" H,O
Unit #175 - 0.84" H,O
Unit #557 - 0.80" H,O
Unit #633 - 1.20" H,O

It nust be noted that the true reading for static pressure on unit
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#633 coul d not be obtai ned, because the exhal ati on valve spring was
off its seat and the regulator was continuously fl ow ng.
D. Gas Flow Test - Sec. 11.85-8

Requi renent -

Fl ow shall be 200 | pm when facepi ece pressure of demand unit is
| onered by 2 inches of pressure when full cylinder pressure is
applied and also at 500 psig. Wth a pressure demand unit,
nmeasure flow at O facepi ece pressure.

Procedure -

A pressure tap in the anthroponetric head is connected to a sl ant
tube manoneter for determ ning when the pressure inside the
facepiece is at zero. A nmass flow neter is connected in line

bet ween the ant hroponetric head and an adj ustabl e vacuum source
to nmeasure flow. The SCBA cylinder is replaced by a test stand
which is adjusted initially to full cylinder pressure. The
vacuum source is adjusted during the test to maintain the

requi red pressure inside the facepiece. The procedure is then
repeated with the test stand adjusted to 500 psig.

Results -
Unit #77 - Full Cylinder Pressure - 99.1 Lpm
500 psig - 90.6 Lpm
Unit #175 - Full Cylinder Pressure - 124.6 Lpm
500 psig - 121.8 Lpm
Unit #557 - Full Cylinder Pressure - 116.1 Lpm
500 psig - 144.4 Lpm
Unit #633 - Full Cylinder Pressure - 314.4 Lpm
500 psig - 308.7 Lpm

E. Remaining Service Life Indicator - Section 11.82(F)
Requi rement -

Each remnaining service life indicator or warning device shal

give an alarmwhen the remaining service life of the apparatus is
reduced within a range of 20 to 25% of its rated service tine or
pressure.
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Pr ocedure -

To neasure the pressure at which the alarm sounds, a calibrated

gauge is connected in line between the air supply bottle and the
regulator. The unit is then bled down through the regul ator by-
pass val ve. \Wen the al arm sounds, the pressure on the gauge is
noted. This procedure is repeated six tinmes. The tine at which
the alarm sounds is noted during the rated service tine test.

Results -
Time (mn) Pressure (psig)
Unit #77 22. 64 560
Unit #175 *16. 97 600
Unit #557 *x 540
Unit #633 13.15 560

* The alarmwas intermttent during the rated service tine test (see
rated service tine test for exact results)

** The alarmdid not sound during the rated service tine test.

I11. Disposition:

At the conclusion of testing the units were placed in a | ocked chanber
in room 176 pending further instructions fromthe field problem
coor di nat or .



Summary of Test Results
MSA SCBA From Menphi s Fire Departnment
NI OSH Task No. TN-07073

TABLE TWO

For conplete results see NIOSH Test Report dated 5/3/93

Nl OSH Tests From Uni t Uni t Uni t Uni t Test
30 CFR Part 11 # 175 # 633 # 77 # 557 Requi r e
Positive Pressure >0.0 "
(In. water Col)*'- |<0.0 >0. 0 <0.0 <0.0 wat er
11.70(a)(2)(ii) Fai | Pass Fai | Fai | col umm
Rat ed Service >30. 00
Time - °? m nut es
(M nut es) - [ 23.92 17.75 29. 74 32.42
11.85-10 Fai | Fai | Fai | Pass
Br eat hi ng <1.50 "
Resi st ance wat er
(Exhal at i on) col um
(I'n. Water Col) - |0.84 1.20 1.12 0. 80
11.85-6(c) Pass Pass Pass Pass
Gas Fl ow Test
(LPM >200
Full Cylinder - 124. 6 314. 4 99.1 116.1 liters
500 PSI - 121.8 308. 7 90. 6 144. 4 per
11.85-8 Fai | Pass Fai | Fai | m nut e
Remai ni ng Service 20- 25%
Li fe I ndicator of
(Alarm Test r at ed
PSI - 600 560 560 540 time &
Time - 16. 97* 13. 15 22. 64 * * Press.
11. 82(F) Fai | Fai | Fai | Fai

! A facepiece from N OSH record material was used with Units

77 and # 557 for all

2 Al

tests.

cylinders were charged to the pressure indicated on

the I nspection and Mai ntenance Check List for each SCBA,

per the request
Unit # 175 -
Unit # 633 -
Unit # 77 -
Unit # 557 -

St andard NI OSH t est

2000 PSI
2100 PSI
2200 PSI
2400 PSI

is run at full

cyl i nder -

of the Menphis Fire Departnent.
on cylinder gauge
on cylinder gauge
on cylinder gauge
on cylinder gauge

.e.,

2216

PSI

#



