






































































































































































































































































































































































































































0201:44:

0202:16:

0204:36:

0206:15:

0206:24:

BRICELYN AGAIN.

'DISPATCH: - ALRIGHT THAT LAST UNTT REPEAT..

MEDIC 16: - MEDIC 16 WILL BE OUT 2T THE FIRE SCENE.

DISPATCH: - 0200:49.

502: - 502 TO DISPATCH.

DISPATCH: - 502.

5021 - OKAY, ONE OF THE CARDIAC ARREST TAG BEEN
32 NGPORTED, I DON'T WITH WHO, WE ARC PREPARING TO
TR SRORT THE LAST 2 IN THE REAR YARD HERD o HAVE
NO IDEA WHERE THE UNITS ARE SAYING THEY'RE GOING.

DISPATCH: - THAT'S RECEIVED 0201:54;

DISPATCH: - THAT MEDIC UNIT TRANSPORTING THE CARDIAC
O ERST CAN YOU IDENTIFY YOURSELF? :

§02: - 502 DISPATCH.
DISPATCH: - 502. -

502: - ALL THREE FIREFIGHTERS HAVE BEEN REMOVED FROM
SECTOR 3 GOING TO VARIOUS UNITS. I'M TRYING TO
GAIN CONTROL ON WHO HAS WHO AND WHERE THEY'RE GOING

%gg SORT ALL THIS EQUIPMENT AND MANPOWER OUT FOR

DISPATCH: - ALRIGHT 502 I TRIED RAISE CONTACT WITH
e e TRANSPORT WITH CARDIAC ARREST, I WAS UNABLE
TO DO THAT FOR YOU. T A -

502: - ALRIGHT I'M CHECKING ON THAT NOW, T THINK
92 COMMANDING FIRE OFFICER AND WE ARE SORTING
THINGS OUT. |

DISPATCH: - THATS RECEIVED 0205:04.

MEDIC 7: - MEDIC 7.

DISPATCH: - MEDIC 5107.

uEDIC 5107: - WE HAVE ONE CARDIAC ARREST GOING TO
MC. - |

DISPATCH: - THAT'S RECEIVED 0206:24.
MEDIC 6: - MEDIC 6,

DISPATCH: - STAND BY ONE MOMENT.




0207:41:

0208:34:

0214:23:

0214:50:

PISPATCH: - MEDIC 5106.

MEDIC 5106: - WE ARE IN ROUTE TO UPMC WITH A CARDIAC
ARREST.

DISPATCH: - 2ND ONE WITH A CARDIAC ARREST 0206:24.
§02: - 502 DISPATCH.
DISPATCH: - 502.

S02: - I KNOW FOR SURE MEDIC 7 TO PRESBY, WE ARE

TRYING TO GET ALL 3 FIREFIGHTERS TO PRESBY THEY CAN
HANDLE. : _

DISPATCH: - YES SIR WE HAVE 6 AND 7 BOTH GOING WITH
CARDIAC ARRESTS TO PRESBY, ALRIGHT 0207:24.

MEDIC 16: - MEDIC 16.
DISPATCH: - 5116.

§116: - TAKING AN El FIREMEN IN CARDIAC ARREST TO
WEST PENN. -

DISPATCH: - ALRIGHT WE'RE TAKING ONE TCO WEST PENN
502 DID YOU COPY ONE'S GOING TO WEST PENN.

DISPATCH: - UNIT 502.
502: - 502 DISPATCH.
DISPATCER: - ALRIGHT 502 I JUST HEARD FROM 5116 AND

HE'S TAKING A CARDIAC ARREST TO WEST PENN.

S02: - THAT'S CORRECT 2 TO PRESBY 5,6,AND 7 MEDICS
AND 16 TO WEST PENN AND THAT'S ALL THE TRANSPORTS
FOR THIS TIME RIGHT NOW. ' |

DISDATCH: - THAT'S RECEIVED 0203:04.

DISPATCH: UNIT 502.

UNIT 502;

UNIT S02.

DISPATCH: - THAT'S GOING TO 5 ALARM JUST FOR MAN
POWER. -

502: - ALRIGHT BASE THAT'S RECEIVED.
DISPATCH: - 0214:24.

MEDIC 7 IS AT UPMC.




DISPATCH: - RECEIVED 0214:50.
0216:43: UNIT 502: - UNIT 502 TO DISPATCH.
| DISPATCH: - 502. |
$02: - PUT THE COMMUNICATIONS SUPERVISOR ON 7 AGAIN.
DISPATCH: - YES SIR I WILL.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Heath Servics

- —_—

NIOSH Reference: TH-07526 Cantens for e
Natlonagt institute lor Occupstional
Salety and Health - ALOSH
1095 Wiitowdale Road
Morgentown. WV 285052888
PHONE: (304) 285-500
FAX: (304) 2856047
March 8, 199%

Mr. Charlié Dickinson

Fire Chief

City of Pittsburgh -
Department of Public Safety
Civic Building, 5th Floor

200 Ross Street

Pittsburgh, Pennsylvania 152189

Dear Mr. Dickinson:

As requested in your letter of February 22, 1995, the National
Institute for Occupational Safety and Health (NIOSH) has examined
four Mine Safety Appliances Company open-circuit, pressure-
demand, self-contained breathing apparatus {SCBAs), TC-13F-138,
raceived from the Pittsburgh Fire Department., '

This project is referenced as NIOSH Task Number TN-07526.

Each SCBA was examined component by component in the condition as
received from the Pittsburgh Fire Department. The SCBAs were
jdentified by NIOSH as Unit #1 (Brooks), Unit #2 (Conroy},

Unit #3 (Wyland), and Unit #4 (Kolenda). Two obvious defects
noted were the missing regulator gauge lens on Unit #1 and the
exhalation-valve spring that was completely off the seat on

Unit #3. Debris and foreign material were also noted inside the
facepiece of both Unit #3 and Unit #4.

The testing process was video taped and photographed. Each SCBA
was tested in the condition as received from the Pittsburgh Fire
Department, except that a nhew facepiece from NIOSH was used in
place of the Unit #4 facepiece for all testing, and in place of
the Unit #3 faceplece for the exhalation breathing resistance
test. A total of five certification performance tests [as
outlined in Title 3¢, Code of Federal Regulations, Part 11

(30 CFR Part 11)] were conducted on each SCBA. These tests
include Positive Pressure (11.70(a)(2)(ii)), Rated Service Time
{11.85-10), Breathing Resistance, Exhalation (11.85-6(c)), Air
Flow (11.85-8), and Remaining Service Life Indicator (Alaxrm)

Tests, {11.82{F). The enclosed Conformance Investigation Report
summarizes the complete investigation.




Page 2 - Mr. Charlie Dickinson

All four of the SCBAs failed to meet 30 CFR Part 11 performahce
requirements of at least one of the tests, and did not function
as NIOSH approved devices. However, while failing to meet the

performance requirements of 30 CFR Part 11, each SCBA did supply
air to the facepieca.

The maintenance history for these SCBAs should be further
-investigated to determine what role, if any, preventive
maintenance contributed to the test failures. The recently
released NIOSH ALERT Preventing Injuries and Deaths of Fire
Fighters (DHHS (NIOSH) Publication No. 94-125 dated September
19%4) contains recommendations on the development and
implementation of a written respirator maintenance program for
all respiratory protective equipment used by fire fighters. a

copy is enclosed.

I1f I can be of further assistance in this matter, please feel
free to telephone me at (304) 285-5907. Otherwise, the - '

invesgiqation of this project under TN-07526 will be considered
closed. -

Sincerely yours,

\wagzxﬁa\ﬁi.ff\#;+ﬂuak,

Tirothy R. Merinar, Acting Chief

Air Supplied Respirator Section

Certification and Quality
Assurance Branch

Division of Safety Research

2 Enclosures




RNCLOSURE ONE

Countarmance Investigation Report of four
gelf-Contained Breathing Apparatus
, . from
Pittsburgh Fire Department, Pittsburgh Femnsylvania

'NIOSH Task No. TH-07526

In a letter dated Pebruary 22, 1995, Mr. Charlie Dickinson, Fire
Chief, Pittsburgh Fire Department, requested that The National
Institute for Occupational Safety and Health (NIOSH} examine four
self-contained breathing apparatus (SCBA) used by fire fighters at
the time of three fatalities and one injury. A copy of the letter
from Mr. Dickinson is attached as Attachment Three.

The Pittaburgh Fire Department hand carried the four SCBA to NIOSH
in Morgantown oa -February 23, 1995, for examination and testing.
The Pittsburgh Fire Department wae adviged that NIOSH would perform
bench tests as if the SCBAR were being submitted for NIOSH approval.
This would gserve to determine if the SCBA conformed to performance
standards as specified by Title 30, Code of Pederal Regulation
(CFR), Part 11 (the NIOSH approval requirements) . The fire
department wag further advised that if . any performance
nonconformarices were found, NIOSH would detail the test results,
but would not dissemble components to determine the specific cause.

The SCBA were delivered to NIOSH in two large boxes. BEach box was
{dentified as coming from the Pittsburgh Bureau of Fire, with two
names marked on each box. The boxea were stored, unopened, under
lock in Rm 176 of the NIOSH aAppalachian Laboratory for Occupational
Safety and Health (ALOSH). ) T

The SCBA were stored in the bhoxes in which they were ghipped,
unopened, until the time of the examination., The first box was
opened at 3:45 PM on Monday, 27, 1995, in Rm 176 of the ALOSH
Building.. Present in the. room during this examination was Michael
Commodore, Engineering Technician, and Tim Mexinar, Acting Chief,
Air-Supplied Respirator Section, of NIOSH.

The firet SCBA to be examined was identified as the Brookse unit.
This SCBA was examined, component by component, in the condition as
received. . The facepiece and backpack were marked with tags
identifying them as Unit # i. The cylinder was removed and charged
with air so that testing cculd begin the next morning. Following

the examination, the SCBA wag returned to the box and stored undex
lock 4in Rm 176.




next morning (February 28, 1995), the three remaining SCHBA were
?hex:.mined. -'I‘hg examinargiona began at 8:05 AM, Bach SCBA was
identified and tagged by NIOSH as Unit # 2 (Conroy), Unit § 3
(Wyland}, and Unit § 4 (Kolenda). Each $CBA was examined component
by component in the condition as received from the Pittsburgh Fire
Department. After each SCBA was examined, the cylinder wae removed
and charged with air. The results of this examination are presented
as Attachment One and summarized in Table One.

Each SCBA was determined to be in a condition safe for teeting by
NIOSH. ' : -

SCBA Testing:

The testing process was video taped by NIOSH. DPictures were also
taken uging a 35mm camexa. Testing was initiated on Unit § 1. The
‘Cylinder wae topped off to ensure it was fully charged to 2216
‘PSIG. During the ' 'Rated Service Time (Duration) test, the alarm
did not sound. The alarm did sound each of six times it wag tested
during the End of Service Life Indicator (Alarm) test. During the
airflow test, low air flow was observed. It was decided to remove
the facepiece nosecup to make gure that the nosecup was not
blocking the headform outlet. When the teat wasg repeated the
airfliow was only slightly higher, but still well below the Part 11
requirement of 200 Lpm minimum. It was also noted that when the
unit was pressurized, air leaked out of the exhalation valve.

BEach of the remaining 3 SCBA wag tegted in the same manner, with
the cylinder topped off to ensure it was- completely full. tLow
airflow was observed on Unit # 2, so the nosecup wag removed and
the test repeated. The resulta of the second airflow test were
only slightly higher without the nosecup. It was also noted that
when pressurized, air leaked out of the exhalation valve on Unit §
2 pal _ it

Because the exhalation valve spring was not seated on the Unit # 3
facepiece, a new facepiece from NIOSH was used for the Airflow and
Breathing Resistance, Bxhalation, tests. The original facepiece
received with Unit # 3 was used for the remainder of the tests.

The facepiece and breathing tube of Unit # 4 was contaminated with
a substance that had the odor and appearance of vomitus. The inner
surface of the facepiece was almosgt entirely covered with this
contaminant. Also the lower portion orf: tlie outer surface of the
facepiece, including the exhalation valve, was covered with this
contaminant. = Because of the condition of the facepiece, a new
faceplece from NIOSH was used in Place of the Unit # 4 facepiece
for all testing. = - : .

The gpecific test requirements are contained in Title 30, Code of
TN-07526 Ppittsburgh Fire Department 2




Pederal Regulations, Part 11, Subpart H, and are summarized in the
NIOSH test report for thie investigation, dated March 2, 199%
(Attachment Two). All test equipment was calibrated to National
Inatitute: of Standard Technology (NIST} standards. The test

results are included in the NIOSH Test Report and summarized in
Table Two.

Summarxy of Resulte:
. onit 81

This unit failed the Rated Serxvice Time (11.85-10), Gas Flow
(11.85-8}, - and the Remaining Service Life Indicator
{Alarm) (11.82(F) Tests. The unit met requirements for the Pogitive
Pressure Test (11,70{a)(2)(ii)), and the Breathing Resistance
(Exhalation) Test (11.85-6{(c). When pressurized, it was noted that
air leaked ocutward from the exhalation valve. The alarm did not
sound during the Rated Service Time test but did gound during the
. Remaining Service Life Indicator Test indicating that an

intermittent problem exigts in the audi-larm. The physical
. examination of the SCBA revealed that the regulator gauge lens was
migsing. Otherwise, the unit was in an approved condition for a
MSA UltraLite II SCBA, TC-13F-138.

Unit # 2

The unit failed the Pogitive Pressure (11.70(a) (2) (ii)}, Breathing
Resistance {Exhalation) (11.85-6(c)}, Gas Flow {11.85-8), and the
Remaining Service Life Indicator (Alarm}(11.82(F)) Tests. The unit
met the requirement for the Rated Sexvice Time (11.85-10) Test.
Prior to starting the testing, a tight seal could not be maintained
berween the facepiece and the NIOSH headfoxrm. A smoke tube wase
used to. inject smoke into the facepiece to locate the gource of the
leak. The leak waa determined to be the exhalation valve. When
.~ pressurized, air leaked outward from the exhalaticn valve. The
physical examination of the SCBA revealed that the unit was in an
approved condition for a MSA Ultralite II SCBA, TC-13FP-138.

Unic & 2

During the physical examination of the SCBA, it was noted that the
exhalation valve sgpring was off the seat. Because of this
condition, the Breathing Reaigtance {Exhalation) {il.85-5{c)) test
wag not conducted and a new facepiece was substituted during the
Gag Flow Test. During the Rated Service Time Test, the exhalation
valve was initially stuck in the closed position. During the first
cycle of the breathing machine, a loud popping sound was heaxd and
the exhalation valve became stuck in the fully open position. The
valve remained stuck in thig position throughout thé test allowing

TN-07526 Pittaburgh Pire Departmeat | | 3
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'gimilar to that as received. Representatives of the

air to leak outward from the exhalation valve, The i
examination of the SCBA revealed that with the ucepuonphgg ::t
exhalation valve spring, the unit was in an approved cong ition for
a MSA Ultralite II SCBA, TC-13F-138,

OUnit # 4

During the physical examination, it was noted that the

wag cgntamigaged. It was decided to substitute a new i:g:gizge
from NIOSH record material in place of thie facepiece since it ie
not known at what point in the incident the contamination Wcuueda
The unit failed the Remaining Service Life Indicator (Alanni
{11.82(F)) Test. The unit passed the Positive Pressur
(11.70(a) (2) (11)), Rated Service Time (11.85-10), and gap poit
{11.85-8), Tests. The Breathing Resistance (Exhalation) (11-g5.
6(c)) Test waa not conducted since the test resultg are dependant
on the facepiece exhalation valve. : dant

Conclusions:

The four SCBA examined at NIOSH were manufactured by Mine Safet

Rppliances, Company, (MSA) and except for where noted, matcheq thg
condition of standayd TC-13F-138 apparatus., Because of the age and
condition of the SCBA, some of the component part nurbers were not
legible. The date of manufacture on the facepieces ranged from
7/79 to 11/88. The date of manufacture on the Cylinderg rangeq
from 4/84 to 3/86. Current hydrostatic retest dates Vgre
identified on all four cylinders. The backpacks were Marked with
NIOSH approval labels that identified the units as having approva)
TC-13P-138. Three of the units had a approval labe) date of
September 27, 1889 and the fourth was dated August 15, 1987,

Although each of the four SCBA failed to meet at leagt part of the
performance requirements of 30 CFR Part 11, each dig flow air vo
the facepiece sufficient to support normal breathing. In the
condition ag tested at NIOSH, these SCBA would not have provideq
the same level of protection as would be expected from

& pro
functioning pressure-demand SCBA. Properly

NO attempt was made to disassemble any of the SCRA ¢ ent.

than a?%eacribed in this report. Therefore, the exact m:ug§h§§
the test failures is not known. It is recommsnded that each SCpa
be properly inspected, serviced, and tested by a qualifies SCaa,
repair person, to determine the presence and cause of any interms
failure#, and before these SCBA are returned to Bervice, ="

Following the testing, each SCBA was returned to a condition

Pit
Fire Department returned to NIOSH on Friday, March 3, tsburgh

oy 1995,
‘took possesgion of the two sealed hoxes containing the four chgd

TH-07526 Pittsburgh Fire Department




- ATTACEMENT ONE

NIOSE Respirator Field Problem
Incoming Inspection Report Summary

PASKE L. coecconesss 07526 ROQUOBLOTEoe.oeoq...Pittoburgh Pire Dept.

Date Received:,...2/23/95 Descriptioms........Fatality

Date Inspected:..2/28/95 Insp. Performed by:.Merinar, Riffle,
Commodore,

Manufactureri........MSA Other IDs Unit # 1

TC Approval$: TC-13F-138 Type: OC,PD,SCBA.

e R L L R I R I e el e I A N

Component.s and QObgervations

1. Facepiece: Mfgr date code is 4/86. Facepiece condition is
worn, and dirty, but usable., The lens is dirty and scratched.
The date code on the headharness is 7/86. A black label with
the number 2188 is located on the facepiece near the bottom of
the lens. The exhalation valve spring appears intact. A small
amount of particles and what appears to be dried water is noted
inside the facepiece. The facepiece is equipped with a nosecup.
The harness adjustment strape are about half-way out. Facepiece

gize - Large. The part number could not be identified due to
the worn, dirty condition.

- : The comnections at both ends
of the breathing tube are tight, as are the clamps. Some dirt
and debris is noted on the tube. The tube appears to be

generally in good condition. The part number could not be
located.

3. Regulator: The mainline valve is fully open and the bypass
valve fully closed. *Eng 17 3* ig stamped into the regulator
body near the hi-pressure inlet. "HO32SF* was marked on the
regulator body, as was °*448%10°, The pressure gauge lens is
migsing, leaving the gauge necdle exposed. The protective
rubber guard on the gauge is loose. The words “Pressure Demand®

- could be read on the regulator cover.  The rest of the MSA label
on the regulator cover is not legible. The general condition is
worn and dirty but in working order. The part number is 485078.

4. High-Pressure Hose: The hose protective wrap is in-place .
except for: ahout 1 inch near the connection to the cylinder
valve. The hose that is exposed where the epiral wrap is missing
is worn but in usable condition. ®SP1387* is stamped in the
hose ferrule that connects to the audi-larm body.

5. Alarm: The audi-laxm bell is worn and scratched in
TR-07526 Pittsburgh Fire Department




6.

appearance. The bell is tight. The plunger is about half-way
out. YB0277806" is stamped in the alarm body. The connection to
the cylinder is loose and approximately 1/4 turn from being

hand-tight. The hi-pressure O-ring appears worn but in usable
condition,

. Labelled as DOT-E-7277-2216 PSI. The
valve position ie fully open. Threads are intact. The gauge

reads zero, but the needle does not rest on the stop. The
¢ylinder label reads: L

CTC/DOT-B 7277 - 2216

ALT 285-55849

Elastic Expanaion 104 - 118 ml
SCI cylinder Mfgr Date - 3/86
Contents Air 45 CF at 2216 PSIG
Model S5-447-1 '

Three warning labels placed on the cylinder by MSA are not
legible. S

( c2 ) - is stémped'in the cylinder neck, as is 55429,
115092 : .

A hydrostatic retest label (silver) from SCI was on the c¢ylinder
but is not legible. The condition of the cylinder is worn and
dirty, but usable. : -

7. Backframe: A NIOSH approval label bearing TC-13F-138 and

8.

TH-07526 Pittsburgh Fire Department -

the date September 27, 1989, is present. The label is in poor
condition and only partially legible. White reflective tape
with the marking "B 17* is on the backframe near the lower
portion. A round metal tag with the markings *Carrier/Harness
485665" is attached to the side of the backframe. This is the
MSA part pumber. 'The MSA reflective labels are worn and ne
longer legible. - _

' i The harness material is dirty and worn but
in usable condition. The right shoulder 8trap is worn near the
top exposing the inner padding. The reflective strips on both
shoulder straps are also worn. The strape are adjusted almost
all the way out.

Noo Applicable. A PASS Device ig
attached to the left waist belt near the raegulator, - This PASS
Device was not examined by NIOSH, and is not part of the
approved configuration. Title 30, CFR, Part 11 does not contain
requirements for Pass Devices,

B




A paper tag was attached to the SCBA. Side One read:

Facepiece § 2188
Harness # 17 ENG
Reading on tank {-lbs

Side Two read:

Gear Taken From
MAC Unit
Pallen Pirefighter RJ

TR-07526 Pittsburgh PFire Department
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Procedure No. ASRS-STP-PROB-01 Page 1 of 5

National Institute for Occupational Safety and Health
Division of Safety Research

Certification and Quality Assurance Branch ater
1095 Willowdale Road M/S-P1138 bucy ossm
Morgantown, WV 26505-2838

Date: March 28, 1995

DETERMINATION OF INWARD LEAKAGE ON AN OPEN-CIRCUIT, PRESSURE DEMAND SCBA
IN A CHALLENGE CONCENTRATION OF CORN OIL
STANDARD TESTING PROCEDURE (STP)

1. PIIRPOSE

This test establishes the procedures for determining whether inward leakage is present on open-
circuit, pressure demand SCBA. This is a special test being done as part of the nonconformance
investigation of four SCBA from the Pittsburgh Fire Department (NIOSH TN-07526) and is not listed
as an approval requirement set forth in 30 CFR, Part 11, Volume 37, Number 59, March 25, 1972,

2. GENERAIL

2.1.  This STP describes the Procedure for Determination of Inward Leakage on an Open-Circuit,
Pressure Demand SCBA in a Challenge Concentration of NaCl (Sodium Chloride) or Corn
Oil in sufficient detail that a person knowledgeable in the appropriate technical field can

select equipment with the necessary resolution, conduct the test, and determine whether or
not the product passes the test.

3. EQUIPMENT/MATERIALS
3.1.  The list of necessary test equipment and materials follows:

3.1.1. Man-Test Chamber (Dynatech Frontier Respirator Test Chamber) or equivalent,

3.1.2. Corn Oil Aerosol Generator (Dynatech Frontier Model 260 with built-in strip
recorder) or equivalent.




43,

4.4,

4.2.

3.1.3. Gould Model RS 3200 recorder with model 13-4615-35 carrier preamplifier or
' equivalent, _

3.1.4. Mechanical breather with 62 Kg-m/min. cam as per U.S. BOM Drawings C-1748
(3/17/69) Breathing Machine and B-1198 (3/6/69) Breathing Cam.

3.1.5. Anthropometric test head with be for measuring breathing resistance (Sierra
: EngineeﬁngCompanyModeMZB)oreqtﬁvalan

3.1.6. Temperature compensated differential pressure transducer (Validyne), Pressure
range +/- 20 mm H,0, or equivalent, with 12-pin Deutsch connector.

3.1.7. Electric Timer, calibrated to hundredths of 2 minyte (Precision Scientific Company)
or equivalent.

4, TESTING REQIIREMENTS AND CONDITIONS

4.1.

Prior to beginning any testing, all measuring equipment to be used must have been calibrated
in accordance with the manufacturer's calibration procedure and schedule. At 2 minimum,
all measuring equipment utilized for this testing must have been calibrated within the
preceding 12 months using a method traceable to the National Institute of Standards
Technology (NIST).

The compressed-air cylinder on the SCBA must have a current .Deparunent of
Transportation hydrostatic test date and servics life dates.

Normal laboratory safety practices must be observed. This includes all safety precautions
described in the current ALOSH Facility Laboratory Safety Manual.

4.3.1. Safety glasses, lab coats, and hard-toe shoes mmust be worn during all testing,

4.3.2. Work benches must be maintained free of clutter and non-essential test equipment.

Pass/fail criteria for this test is found in Section 6.




Reference Section 3 for equipment, model numbers and manufacturers. For calibration purposes,
use those described in the manufacturer’s operation and maintenance manuals.

5. L1
5.1.2,

5.1.3,
5.14.
5.1.5.
5.1.6.
5.1.7

5.1.8.
5.1.9.

5.1.10,
timer,

5.1.1L

ChargeﬂnSCBAcyﬁndertofullwoﬂdngprmespedﬁedoncyﬁndcr.

Mount the SCBA facepiece on the anthropometric headform. Make sure the facepiece is
tight. chkdwtighmofthefaoesmlbyseaﬁngmemelalmbewimambbersmpper
of the appropriate size. Seal the breathing tube in the same manner. The tghtness of the
fawsealcanbecheckedbydmﬁngairﬁomﬂwfawpieoethmthcpresamsamplmg
port on the beadform. This should cause 2 negative pressure inside the facepiece and
cause the facepiece to collapse onto the headform. Hold this negative pressure for 10-15
seconds and look for signs of a leak, No leakage indicates a tight face seal and the
exhalation valve is tightly seated.

Position the breathing machine and the strip-chart recorder outside the chamber, making
the appropriate connections for the recorder and pressure transducer,

Connect the breathing machine to the anthropometric head form by passing the
appropriate sized tubing thru the port in the chamber wall.

Place the headform, facepiece and the complete SCBA in the chamber. Make sure the
SCBA is completely assembled with the breathing tube connecied tightly to the regulator.

Turn on the test chamber and allow to run for 20 minutes to allow for generation of

aerosol. After 20 minutes, calibrate the sampling system as per the manufacturer’s
instructions. .

Turn on the cylinder valve to pressurize the SCBA.
Connect the in-facepiece sampling line to the probe in the facepiece.
Connect the port on the back of the headform to the pressure transducer.

Turn on all equipment simultaneously, including the breathing machine, recorder, and

Turn on the aerosol generator and sampling system. Let the system rua for 1 minute,

while observing for inward leakage as indicated on the sampling system. H no leakage is
indicated, turn the equipment off. If leakage is indicated, continue test until leakage has




5.1.12. Enter the chamber and bleed down the SCBA cylinder pressure to approximately the
alarm pressure by closing the regulator mainline valve, disconnecting the breathing
_tube form the regulator, putting a stopper in the end of the breathing tube, and
‘bleeding down the pressure using the bypass valve. Reconnect everything making
the SCBA is completely assembled and the facepicce seal on the anthropometric head
form is tight. Turn the cylinder valve on and pressurize the SCBA.

sure

5.1.13. Turn on all equipment simultaneously as in 5.1.10. and 5.1.11.

5.1,14. Let equipment run until ¢ylinder is empty. The cylinder will be empty when the in-
facepiece pressure drops below ambient pressure or inhalation curve goes off the scale.

5.1.15. If no leakage is indicated during 5.1.14., end the test. If leakage is indicated, repeat
the entire test isolating each potential leak source, such as exhalation valve, breathing
tube connections, and regulator. :

The SCBA does not meet this test criterion when any inward leakage in excess of 0.0002% is recorded in
a challenge concentration of 2 100% NaCl or Com Oil Aerosol. Baseline data will be obtaining by
testing a new SCBA of the same model, known to meet NIOSH performance requirements.

PASS/FAIL CRITERIA

6.1.

The criterion for passing this test is that no inward leakage in excess of 0.0002% is recorded.
This requirement is not set forth in 30 CFR, Part 11. .

6.2.  This test establishes the standard procedure for determining if inward leakage is present on open-
circuit pressure demand SCBA.
' (a) In addition 1o the minimum requirements set forth in Subparts H of this part, the Bureau and
' the Institute reserve the right to conduct additional tests as necessary. This test is conducted to
investigate possible nonconformances as the result of a NIOSH problem investigation.
RECORDS\TEST SHEETS
7.1. Al test data will be recorded on the "Special Test - Determination of Inward Leakage on Open-
' Circuit Pressure Demand SCBA" sheet.
7.2. Al videotapes and photographs of the actual test being performed, or of the tested equipment shal
be maintained in the task file as part of the permanent record.
7.3. Al equipment will be returned to the appropriate authorities at the end of the investigation,

maintaining the proper chain of custody.

7.3.1. If the respirator was part of an off-the-shelf audit, it must be returned to NIOSH
unchanged after manufacturer examination and shall be retained in a secure locked
storage area for a peciod not to exceed 3 years,
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~ DETERMINATION OF INWARD LEAKAGE
ON OPEN-CIRCUIT PRESSURE DEMAND SCBA

Date H
Project No.:
Company: A
Respirator Type:

30 CFR Part il Reference: 11.63(C)

Requirement; Challenge concentration of NaCl or Corn Oil Aerosol with an AMMD of 0.6
micrometers. ANY leakage above of 0.0002% is considered unacceptable.

Data: SCBA ldentification
ﬂ SCBA: ¥ ___

Event % Leakage

Comments:

Test Engineer: : Pass_ . Fail __







Enclosure Two

National Institute for Occupational Safety and Health
Certification and Quality Assurance Branch
Air Supplied Respirator Section

Teat_ Report

TN-07526

MSA units from the Pittsburgh Fire Department
Mike Commodore, Doug Riffle, Tim Merinar
April 3, 1995

I. Background:

In a letter dated March 23, 1995, Fire Chief Charlie Dickinson of
the Pittsburgh Fire Department requested that NIOSH conduct
quantitative face piece testing on the 4 MSA SCBA involved in the
Bricelyn Street Fire incident. in a letter dated March 24, 1995,
NIOSH confirmed that a corn oil quantitative leak test (using a
head form) could be conducted. A NIOSH test protocol titlied
"Determination of inward leakage on an Open Circuit, Pressure
Demand SCBA in a Challenge Concentration of NaCl {Sodium
Chloride) or Corn 0il® was developed specifically for these
special tests. It must be noted that this type of leakage test
is not routinely conducted by NIOSH and is not a certification
requirement. The leakage tests were conducted at the request of
the Pittsburgh Fire Department in an attempt to obtain additional
{nformation relevant to this investigation. The SCBA were
conducted in the condition as received by NIOSH. Custody of the
SCBR was transferred from the Pittsburgh Fire Department to NIOSH
on the afternoon of March 22, 1995 at the Pittsburgh Fire
Training Academy and the SCBA were stored under lock in Room 175

of the NIOSH facility in Morgantown until the time of the
testing.

The tests were conducted at the NIOSH lab in Morgantown on March
2¢ and 30, 1995. A new SCBA, TC-13F-138, was provided by Mine
Safety Appliances Company (MSA) to provide baseline data on a
properly functioning SCBA. Selected performance tests were
conducted on the MSA baseline SCBA to ensure that the SCBA

performance was consistent with the performance requirements of
30 CFR 11.

Representatives from the Pittsburgh Fire Department and MSA were
present during the testing. Representatives from the Mine Safety

and Health Administration, Approval and Certification Center were
also present during the first day of testing only.




NOTE: Tests A, B, and C were conducted on the MSA baseline SCBA
to qualify the SCRA as having performance consistent with the '
requirements of 30 CFR 11. These tests are required by 30 CFR 11

to be conducted as part of the certification procesas. Thesge tests

A. Positive Pressure Test - 11.70{a) (2) (ii)
Requirement -

Pressure-Demand Type Breathing Apparatus - An apparatus in
which the pressure inside the face piece in relation to the
immediate environment is positive during both inhalation and
exhalation.

Procedure -

A breathing machine with a 622 kg.-m./min. cam operating at
24 RPM with a 40 Lpm vol. (115 LPM peak flow) is connected
to an anthropometric head for cycling. A pressure tap in
the head is connected to a pressure transducer which in turn
is connected to a strip chart recorder for determining the
pressure in the face piece.

Results -

The breathing curve for the MSA baseline SCBA remained
positive (i.e. above ambient).

The MSA baseline SCBA passes the requirement.

B. Breathing Resistance Test; Exhalation Sec. 11.85-6 (c).
Requirement -

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

Procedure -

The mask is mounted on a head form. The probe in the head
form is connected to a slant manometer for measuring static
pressure.

Results -

The MSA basgeline SCBA passes the requirement.




[——

C. Gas Flow Test - SecC. 11.85-8
Requirement -

Flow shall be 200 Lpm when face piece pressure of demand unit 1s
lowered by 2 inches of pressure when full cylinder pressure is
applied and also at 500 psig. With pressure demand unit, measure
flow at 0 face piece pressure.

Procedure -

A pressure tap in the anthropometric head is connected to a slant
tube manometer for determining when the pressure inside the face
piece is at zero. A mass flow meter is connected in line between
the anthropometric head and an adjustable vacuum gource to
measure 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
required pressure ingside the face piece. The procedure is then
repeated with the test stand adjusted to 500 psig.

Results -

MSA baseline SCBA - Full Cylinder Pressure - 206.7 Lpm
500 psig - 206.7 Lpm

The MSA baseline SCBA passes the requirement.

D. Inward Leakage Test for SCBA

Note: This is a specilal test developed specifically for this
investigation. This test is not a certification requirement. The
purpose of this test i only to determine if there is any measurable
ipward leakage into the respirator and facepiece throughout the
cylinder pressure range. Even though the respirators will not be
tested in the normal orientation for a Title 30 CFR 11 positive
presgure conformance tegt, the in-face plece pressure was monitored to
give an indication of the exact point the units ran out of air. The
regulators were held in an upright position so that they were tested
in the normal use position as they would be worn on the user's waist.
This test was conducted in accordance with the NIOSH test Protocol
ASRS-STP-PROB-01 dated March 28, 1995. Both the Pittsburgh Fire
Department and MSA were given an opportunity to comment on the draft
of this special test procedure. A1l comments were considered and the
final test procedure reflects the appropriate changes.




Requirement - (Special Test not found in 30 CFR 11)

Inward leakage of the challenge aerosol should not be detected
inside the face piece of a positive-pressure SCBA. The equipment

used during this test can detect leakage equivalent to 0.0001% of
the challenge aerosol.

Procedure -

The SCBA face piece is probed and mounted on an anthropometric
head form. Por this test, the Pittsburgh PD facepieces were
probed thru both the lens and the nosecup so that the sampling
location (for inward leakage) was inside the nosecup. The SCBA
is connected to the face piece and the entire SCBA and head form
are placed inside the test chamber. The head form is connected
to a NIOSH breathing machine positioned outside the test chamber.
The test equipment is calibrated and zeroed to indicate zero
leakage. The breathing machine is turned on and the SCBA is
cycled while inside the test chamber.

Regults -

Note: In order to both determine the presence of leakage and to
isolate the source of leakage, each SCBA wag tested in several
configurations, including as received, with new face piece (from NIOSH
record material), and with cleaned (and repaired, 1f neceassary)
Pittsburgh FD face pilece. The MSA baseline SCBA was tested with a . «
face piece and alsec with each of the Pittsburgh FD facepleces. The
following table lists the individual leakage tests in the order in
which they were conducted. Testing was conducted on March 29, 1995,
using the equipment in the condition as received from the Pittsburgh
Fire Department. On March 30, testing was continued after each face
piece was cleaned by Pittsburgh Fire Department personnel following

. both the SCBA manufacturer's recommended procedures and the procedures
routinely used by the Pittsburgh FD.




SCBA

Cylinder

Condition
(Face piece)

- -

New Face

iece

Pres
psig

sure

Inhalation
Regisgtance
{in-mask

pressure -
in. H,0) *

New Face piece from NIOSH

Unit #1

New Face piece from NIOSH

FRace pliece as received

Unit #1 | Face piece as received 600
[Unit #1 | Face piece as received g <-0.25 :0.01%’i
Unit #1 | New Face piece from NIQSH 700 0.20 0.0 ﬂ
Unit #1 | New Pace piece from NIOSH 0 <0.0 >0.01%>
Unit #2 | Face piece as received 2216 -0.45 | 0.08 to
0.1%
Unit #2 | New Face piece from NIOSH 1900 0.1 0.0
Unit #2 | Face piece as received 1800 -0.55}0.03 to
(wax sealed to head form) 0.045%
Unit #3 | Face piece as received 2216 -0.7 0.7 to
1.0%
Unit #3 | New Face piece from NIOSH 0.0 l

Unit #4

New Pace piece from NIOSH

0.0

Unit #4

New Face piece from NIOSH

700

0.0

Unit #4 | New Pace piece from NIOSH 0 <0.0 >0.01%’x
r Unit #2 | Face piece as received 1500 -0.1% | 0.021 to

(wax sealed to head form) 0.027 %
Unit #2 | Face piece as received 700 -0.25 1 0.028 to
(wax sealed to head form) 0.039 %
Unit #2 | Face piece as recelved 0 <-0.25 >0.01’s’J

5
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IMSA New Face piece from NIOSH 700 0.1 0.0

I MSA New Pace piece from NIOSH 0 <0.0 >0.01%’i

MSA Unit #2 Pace piece (as 2216 0.0 0.02 to
received) 0.03%

MSA Unit #1 Face piece (as 2000 -0.5 0.08 to
received) [ 0.15%

MSA Unit #1 Face piece (as 1600 -0.5 0.11 to

' received - resealed on 0.17%

head form)

MSA Unit #1 Face piece (as 1200 -0.6 0.17 to
received - resealed on 0.23%
‘head form - smoke tested) :

MSA Unit #3 Face piece (as 1200 -0.1 |o0.54 to
received) 0.69%

Unit §#1 Face 2216 -0.4 0.0
{cleaned)
Unit #1 | Unit #1 Face piece 900 -0.2 0.0

(cleaned)

Unit #3 Face 0.0005

(cleaned) to
' 0.0072 %
MSA Unit #3 Face piece 1500 -0.40 0.0
{cleaned and new exhal.
valve}

Unit #3 Face piece
‘{(cleaned and new exhal.
valve)

Unit #2 Face piece

(cleaned)
rUnit #2 | Unit $#2 Pace piece 600 -0.3 0.0
(cleaned)
Unit #2 | Unit #2 Face piece 0 <-0,3 »0.01%’
l (cleaned) \ H
MSA Unit #4 Face piece 1200 -0.5 0.0
(cleaned)
Unit #4 | Unit #4 Face piece 1100 0.0 0.0
{cleaned)




\

Unit #4: Unit #4 Face piece 700 0.0 0.0
| (cleaned)
Unit #4 |Unit #4 Face piece 0 <0.0 >0.01%°
(clegg?d}

| ———

1

These values are not the results of the NIOSH positive pressure
test. This pressure was meagured as a relative value to

- determine when the cylinders ran cut of air. For the positive

pressure test data refer to the NIOSE test report TN-07526 dated
March 2, 1595.

percent (%) Inward Leakage ig detined as the concentration of
corn oil measured inside the nosecup of the SCBA divided by the
concentration of corn oil measured inside the test chamber,
multiplied by 100.

The point at which the SCBA cylinder ran out of alr.

IIT. Disposition:

At the conclusion of testing the units were placed under lock in Room
175 pending further instructions from the field problem coordinator.
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vl : Centers for Disease Control
NIOSH Reference: TN-07526 and Pravention (CDC)

Nationa! Instivte for Occupational
Satety snd Heslth . ALOSH

1005 Willowdale Roed
Morgantown, WY 26505-2888
PHONE: (304) 205- 397

EAX: (304) IES-K06Y

May S, 1995

Mr. Charlie Dickinson

Fire Chief

City of Pittsburgh

Department of Public Safety
Bureau of Fire

Sth Floor

Civic Building

200 Ross Street

pittsburgh, Pennsylvania 15219

Dear Mr. Dickinson:

This letter is in reply to your letter of March 23. 1935,
requesting that the National Institute for Occupational Safety
and Health {(NIOSH) conduct analysis of four self~contained

breathing apparatus regulators involved in the Bricelyn Street
incident.

The enclosed conformance investigation report summarizes the
NIOSH analysis conducted on April 19, 1995. This analysis was
conducted to determine if the four SCBA regulators could be
adjusted following routine maintenance procedures to meet.
selected performance criteria specified in Title 30, Code of
Federal Regulations (CFR}, Part 11, Subpart H.

The results of this analysis show that after being serviced and
adjusted following the manufacturer's recommended procedures,
each of the four SCBAs met the selected performance requirements

of Title 30, CFR, Part 11. A video tape of this process is also
enclosed.

It must; be noted that baseline airflow measurements made during
this analysis do not directly correspond to airflow measurements
taken dnring the initial performance testing of unils number 1,
2, and B reported to you in the NIOSH letter of March 8, 1995S.

If no maintenance or adjustment had been made to these regulators
since the initial testing, it would be expected that these
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airflow measurements would correspond. while the ifi
' . specific cause

gs Ehgse differences has not been determined, possible causes

ciude:

1. Dirt and debris inside the regulator: Dirt and debris
were observed under the regulator diaphragms when the
regulators were opened for the adjustment process. It
1s possible that this debris restricted the movement- of
each admission valve or lever arm assembly when the
igitlal airflow measurements were taken and then became
dislodged during subsequent testing. It is possible
that during the large number of times the regulators
were cycled during the exhalation valve leakage tests,
the dirt and debris became dislodged. It is not known
when or how this debris entered the regulator.

2. Dirt and debris in the facepiece inhalation valve area:
Dirt and debris were observed in the inhalation valve
area of the facepieces. Foreign material in this area
can restrict the airflow into the facepiece. The
amount ¢of dirt and debris observed in this area of the

facepieces was not likely to have restricted the air
flow.

3. Test equipment calibration: The airflow measurements
taken at NIOSH in February were made using the NIOSH
test setup. The initial airflow measurements taken on
April 19 were made using the flow test equipment from
the Pittsburgh Fire Department. After the regulators
were adjusted to meet the manufacturer’s
specifications, airflow measurements were repeated
using the NIOSH test setup. The calibration of the
NIOSH test equipment was checked and no problems were
tound. It was also reported by representatives of the
fire department, that their test equipment was
calibrated immediately before conducting the tests on
April 19,

4. Vvalves, regulators, and tubes: Partially open cylinder
valves, mainline valves, or incorrectly positioned
regulators and/or breathing tubes could have
contributed to the low airflow measured during the
initial) testing. A review of the video tape of the
original testing did not reveal that any of these
conditions existed.

Additional information obtained under this investigation yill be
forwarded as it becomes available. If you have any questions or
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require additional information, please contact me at
{304) 285-3907.

Sincerely yours,

Juwsth R. Mo

Timothy R. Merinar

General Engineer

Air Supplied Respirator Section

Certification and Quality
Assurance Branch

Division of Safety Research

Enclosurex:
Conformance Investigation Report
Video Tape






Conformance Investigation Report
of four Self-Contained Breathing Apparatus

from
Pittaburgh Yire Department, pittsburgh, Pennsylvanias

NIOSH Task No. TN-07526

Background:

In a letter dated March 23, 1995, Chief Charlie Dickinson of the
pittsburgh, Pennsylvania, Pire Department requested that the
National Institute for Occupational Safety and Health (NIOSH)
provide technical assistance in evaluating the performance of
four self-contained breathing apparatus (SCBA). The SCBA were
involved in the Bricelyn Street fire incident. A copy Of the
jetter from Chief Dickinson ie attached as Attachment One.

The four SCBA were originally submitted to NIOSH for testing on
Pebruary 22, 1995, The SCBA were tested on February 28, 19895, to
determine if they met selected performance requirements of Title
30, Code of Federal Regulations, Part 1l. Bach of the four SCBA
failed at least one of the performance tests that were conducted.

The results of this testing were reported in the NIOSH test
report dated March 2, 1995.

Additional testing was conducted on March 29 and 30, 1995, to
evaluate each SCBA for inward leakage of ambient air. The

results of this leakage testing were reported in the NIOSH test
report dated April 3, 1995.

Following these two series of teets, it was decided that each of
the SCBA would be further evaluated by measuring their
performance on the pittsburgh Fire Department test equipment,
adjusted to meet the manufacturer's specifications, and then re-
tested by NIOSH, A protocol for conducting this series of tests
was developed (Attachment Two).

The SCBA were stored under lock in Room 175 of the NIOSH facilicy
in Morgantown until the time of the testing. This next series of
testing was conducted on April 19, 1995, at NIOSH in Morgantown,
West Virginia. The testing was observed by representatives of
the Pittsburgh Pire Department, Mine Safety Appliances Company,
the Mine safety and Health Administrationm, and NIOSH.
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Representatives of the Pittsburgh Fire Department
MSA Flow Tedter and special tooga needed gg perfor:rgg%:t their
maintenance to NIOSH. The Fiow Tester was set-up and calibrated
according to the manufacturer's specifications. Each SCBA was
then tested to determine if it was set to the manufacturer's
specifications. These MSA specifications were:

1. First stage pressure reducer ocutlet pregsure set to 80

+/-2 psi and cannot fall below 60 when the admission
valve is opened.

2. Static pressure measured on the Flow Tester must be in
the range of 1.1 to 1.4 inches of water pressure. Pach
Flow Tester is calibrated by MSA and has performance
criteria unique tec the orifice in that particular Flow
Tester. The criteria of 1.1 to 1.4 inches of wate
pressure is specified for the Pittsburgh Fire '
Department Flow Tester,

3. The airflow criteria using the Pittsburgh Pire
Department MSA Flow Teater ig greater than 2.4. This
ig meagsured using a magnahelic gauge. The reading is
converted to liters per minute using the calibrated

-gcale provided by MSA for each Flow Tester.

4. The alarm pressure setting specified by MSA is 540 to
570 psi. This measurement 18 taken independent of the
MSA Flow Tester following the procedure specified in
the MSA BMR Air Mask Maintenance Manual.

The results of these baseline performance tests were recorded for
each SCBA (Attachment Three, Table One).

Following the baseline measurements, each SCBA was adjusted by
Mike Kreuger of the Pittgburgh Fire Department so that they met
the manufacturer*s performance specifications. If the regulator
or alam did not respond to the initial adjustment, service
and/or maintenance was performed in accordance with the
manufacturer's recommendations, The SCBA were thea re-adjusted
to the specified performance criteria.

Following the adjustments, each SCBA was tested to determine if
they would now meet the selected performance criteria of 30 CFR,
Part 11. The selected performance criteria were pogitive
pressure 11.70(a) (2) {ii}, static pressure 11.85-6(c), ajirflow
11.85-8, and remaining service life indicator (alarm) 11.82(F).
The NIOSH test report is included (Attachment Three).

Table One (Attachment Pour} summarizes the SCBA performance
before and after adjustment of the regulator and audi-alarms.

TN-07%26: Pittsburgh Pire Department - SCBA Adjustment 2



Table Two (Attachment Pive) provides a comparison of the NIOSH
Bench Test data to the measurements obtained using the Pittsburgh
Fire Department test equipment.

Summary of Resulta:

The results of this series of testing indicates that each of the
four SCBA could be adjusted through npormal service actions to
bring their performance back into compliance with MSA
specifications and selected criteria of Title 30, CFR, Part 1l.
when first tested on the MSA Flow Tester each of the four SCBA
had first stage pressure reducer outlet pressures that were set
too low to meet the manufacturer's specification. Also, the
audi-alarm activation pressure of all four SCBA were set too low
to meet the manufacturer's epecifications. Service actions
required to bring the 4 SCBA back into specification include the
replacement of three regulator admission valves (Units # 2, 3,
and 4), and the overhaul of one audi-alarm aggembly (Unit # 3).
After undergoing each of these actions, each SCBA met all of the
MSA specifications and Ti{tle 30, CFR, Part 11, performance
requirements that were evaluated. The test resultg are
sumuarized in Table One (Attachment Five).

Conclusiona: /
Bach of the four SCBA from the Pittsburgh Fire Department met the
selected performance requirements of Title 30, CFR, Part 11,

after being serviced and adjusted following the manufacturer's
recommended procedures.

TR-07526: Pittsburgh Pire Department - SCBA Adjustment 3






I Y UF PHIDBUKUTT
s TVED Depariment of Public Safety

Tom Murphy
Mayor

< Dpératsons Division

oter J- Micheli, Jr, Assistant Chisf
! Fire Preventioh, Dividont } 1.0

pavid Manfredo, Deplrty Chief

Administrative Divipon

BUREAU OF FIRE

March 23, 1995

Richard Metzler, Branch Chief
Certification & Quality Assurance Branch
National Institute for Occupational
Safety and Health

1095 Willowdale Road

Morgantown, WV 26505-2888

Dear Mr. Metzler:

First, | would fike yourself, along with Mr. Tim Merinar and Mr. Sam Terry of your
office to know how appreciative both myself, members of the Board of Inquiry, and
Captain Michael Kreuger, our SCBA Program Coordinator, all are for the three of you
coming to Pitisburgh yesterday and answering/clarifying the many questions we had
conceming the SCBA evaluation you perforrned on our equipment.

As you undoubtedly could tell from the questions, discussion, and interaction
between averyone there is intense concem and effort being made by all concerned in
irying to leam and understand the SCBA issues arising out of the Bricelyn Street fire.

Secondly, | would like to formally request the following:

1. Perform a quantitative face piece test for the three face pieces identified as Units

Number 1, 2, & 3 you evaluated in your Reference No. TN-07526, using an
anthopometric head fixture.

2. A. Analyze each of the four regulators identified as Units Number 1,2, 3 & 4

by dissembling each regulator and examining each part therein to determine
operational effectiveness of each regulator.

8. It is understood that it would be prudent to have MSA representatives present
far their technical expertise and for them to make available certain test
equipment and tools necessary to perform any such analysfs.

Civic Suilding, Sth Floor, 200 Ross Sireet, Prtsburgh, PA 13219 Administration (412)255-20¢0 Fire Preventon: (41 23255-286) Fax 14122538839
*Test Your Smoke Detector * It's Sound Advice”
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Richard Metzler
Page 2

! would also request Pittsburgh Fire Bureau representatives to be present for
this analysis as well.

C. 1 understand that certain protocols will need to be developed to have such
analysis performed and would respectfully ask that you do so.

Again, thank yoy for your cooperation and | will wait to hear from you on the

above referenced request.
‘Sincerely,
Charfie Dickinson o~
Fire Chief
CD:kk

cc: Bricelyn Board of inquiry File
Captain Mike Kreuger, SCBA Repairs
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NOTE: The Certfication and Quality Assurance

$CBA REGULATOR EVALUATION AND ADJUSTMENT
FIELD INVESTIGATION
STANDARD TESTING PROCEDURE (STP)

1. PURPOSE

mmmmmhmmmscmmwwmosﬂumof
a field investigation, that has been tested and found % be out of conformance with the performance
of Title 30 Code of Federal Regulations, Part 11, Subpart H, can be adjusted and
brought back into conformance. This test is being conducted as part of the investigation of four
: SCBA from the Pittsburgh Fire Department (NIOSH TN-07526) and is not listed as an approval
; requirement sct forth in 30 CFR, Part 11, Volume 37, Number 59, Masch 2§, 1972.

2, GENERAL

2.1.  ‘This STP describes the SCBA Regulator Evaluation and Adjustment, Field Evaluation,
_ Standard Test Procedure in sufficient detail that a person knowledgeable in the appropriate

sechnical field can aclect equipment with the aecessary resolution, conduct the test, and
detcrmine whether or not the SCBA passes the test.

3. EQIUIPMENT/MATERIALS
3.1.  The list of pecessary test equipment and materials follows:
i 3.1.1. Hastings Model NALL Mass Flowmeter o equivalent.

3,1.2. Slant Manometer O - S inch scale or equivalent.




Procedure No. ASRS-STP-PROB-02

3.1.3. Gould Model RS 3200 recorder with mode! 13-4615-35 carrice proamplifier o
equivalent,

3.1.4. Mochanical breather with 622 Kg-avmin. cam as per U.S. BOM Drawings C-1748
(3/17/69) Broathing Machine and B-1198 (3/6/69) Breathing Cam.

3.1.5. Anthropometric test bead with tube for measuring breathing resisance (Sierra
Fagineering Company Model 428) or equivalent, :

3.1.6, Temperature compensated differential pressure tranaducer (Validyne), Pressure
range +/- 20 mm H,0, or equivalent, with 12-pin Deutsch conoector.

3.1.7. Source of regulated compressed air with calibrated gauges incremented % 10 pai.
3.1.8 Vacuum pump capeblc of handling in excess of 400 liters per mimue of air.
3.1.9 Equipment and hand wols necessary ¥ make regulator and alarm adjustments to the

SCBA following the manufacturer’s recommended maintenance procedures. The
MSA Flow Tester is required for this test,

4 TESTING REQUIRFMENTS AND CONDITIONS

4.1,

4.2.

43,

4.4,

4.3

Pﬁawbeginmng.:wy.w&ng.anmmingeqmmnbeundmuahwcmunm
in accordance with the manufacturer’s calibration procedure and schedule. At a minimum,
all measuring equipment utilized for this testing must have been calibrated within the
preceding 12 months using a method traceable (o the Nutional Instituts of Standards
Technology (NIST). . _ _

mmnwqucﬁin&rmﬁescm“hvem Department of Tramsportation
hydrostatic test date and service life dates. :

Normal laboratory safety practices st be cbeccved. This includes all safety precautions
deacribed in the current ALOSH Pacility Laboratory Safety Manual.

43.1. Safety glasses, lab coats, and hard-toe shoes must be worn during all testing.-

4.3.2. Work benches must be maintained free of clutter and non-cssential test equipment.

Pass/fail criteria for this et is found in Section 6.

For this specific test, a known good facepicce will be substituted for the fire department
facepleces In all lests.  Since the fire department facepicces havo previousty been cleaned
mmumdammﬁmwwmumo{mm
the facepicce may have on the regulstor porformance. The fire department facepieces werd
also proviousty probed 80 using a replacement faccpicee eliminat=s potential leakage.



PROCEDURE

5.3. Reference Section 3 for equipment, model oumbers and manufacturers. For calibration purpoees,
use those descrived in the manufacturer's operation and maintenance manuals.

S.1.1. Sﬂanﬁhﬂ&WMTthm&cﬂm’smﬁeﬂ
procedure.

5.1.2. Prepare the SCBA for tosting according 10 the MSA Air Mask Maintenance Mancal and
the recommendod maintenance procedures. Observe and record the indicated firat stage
pressure setting, static pressure, sir flow and alarm pressure sctting.

5.1.3. wm&m“mm»wwmmmwﬁedwu
manufacturer., Recoed the valoes for each observation a9 lised in 5.1.2.

Chasge the SCBA cylinder o full working pressure specified on the cylinder.

5.1.5. Mount the SCBA facepiece on the anthropometric bead form. Make gure the facepiece is
tight. Check the tightness of the face seal by sealing the metal tabe with a rubber stopper
of the appropriate size. Seca! the breathing tube in the same manner. The tightness of the
face seal can be checked by drawing air from the facepicee thru the pressure sampling
port on the head form. This should cause 2 pegative pressure inside the facepicce and

cause the facepiece 10 collapse cnto the head form. Hold this negative pressure for 10-15

seconds and look for signs of a leak. No leakage indicates a tight face scal and the

exhalation valve is tightly seated.

5.1.6. Connect the breathing machine to he & ic bead form with the appropriated

Turn on the cylinder valve 10 pressurize the SCBA.

Connect the port on the back of the head form to the pressure transducer.

timer,

5.1.9. Turn on all equipment simultanecusly, including the breathing machine, recordes, and

Let the breathing machine operat for 3 - § cycies. Observe and record the in-facepiece
pressure indicated on the strip chart recording.



S.LAL Dmummmmmﬁqmwmmum

flowmetsr. Disconnect and remove the SCBA cylinder. Comnect the SCBA to the source
of compressed air. Connect the head form to the mass flowmetzr,

5.1.12. Connect the head form pressure probe to the slant manometer.

5.1.13. Using the source of compressed air, pressurize the SCBA to full cylinder pressure.
Observe and record the static preasure indicated on the slant manometer.

5.1.14, Turn on the vacuum pump and mass flowmeter. Slowly open the valve on the vacyum.
pump while observing the slant manometer as the pressure decreases inside the facepicce

3.1.15. When the in-faceplece pressure subilizes © zero, observe and record the airflow
indicated on the LED display of the mass flowmeter.

5.1.16. Repeat 5.1.14. and 5.1.15. afier pressurizing the SCBA % SO0 PSIG.
$.1.17. Turn off the vacuum pump and mass flow meter, Disconnect the slant manometsr,

Disconnect the head form from the mass flowmeter and plug the tube on the back of the
head form.

5.1.18. Pressurize the SCBA using the source of cornpressed air and slowly bleed off the
pressure, observing and recording e preesure at which the alarm is activated.

5.1.19. Repest §.1.18. five more times. Averzge the six observations ogether and record the
average value. '

6. PASS/FAIL CRITERIA

6.1,

6.2.

The criterion for passing this test is that the SCBA performance meets the minimam requirements
set forth in 30 CFR, Part 11, Subpart H, for positive pressure, static pressurs, air flow and
remaining service life indicator after being serviced and adjusted following the recommended
procedures of the manufacturer. In addition, the alarm must sound within a prossure range of 540

to §70 PSIG which is the manufacturer’s Quality Assurance Test Criteria.

This test establishes the standard procedure for detsrmining if the SCBA meets the applicable
requirements after such service and adjustment is performed.

(a) This test is conducted o investigate possible nonconformances as the rosult of a NIOSH
problem investigation.

-1




(B)SCBAmuumttuperfmmamuiuhofﬁdeSO,CPR,Pmll.SubpnnH. The
observation recorded in S.1.11.must be greater than or equal to 0.0 inches of water pressure ©
meet the positive pressure requirement of 30 CFR 11.70()X2)({). The observation recorded in
5.1.14.must not exceed 1.5 inches of water pressure % meet tho satic pressure requirement of
11.85-&(d). The observation recorded in 5.1.16 must be over 200 liters per minute (0 meet the
airflow requiremeat of 11.85-8. The observation recorded in 5.1.19. must be within the range of
mn-ﬂownmummmummmmmmm
Program requirement of MSA.

RECORDS\TEST SHEFTS

7.1 mﬁanmmummmwemmmmmsﬁuﬁmmm
30 CFR Part 11,

7.2. Al videotapes and photographs of the actual test being performed, or of the tested equipment shall
be maintained in the task file a5 part of the permanent record.

7.3. Al equipment will be returned to the appropriate authorities at the end of the inveatigation,
paintaining the proper chain of custody.







o NIOSH Respirator Field Problem
Inceaming Inspection Report Summary

Taskﬂ:....-...u...O’?SZG Requeator:......--..Pittsburgh Fire Dept.

pate Received:...2/23/95 Descriptiont........Fatality

pate Inspected:..2/28/95 Insp. Performed by:.Merinar, Riffle,
Commodore

Manufacturert........MSA Other ID: Unit # 2

TC Approval$#: TC-13F-138 Type: oC, PD,SCBA

P e e mcmeegpecesermusmes-dsmasmeEEEvaAntE T Tt OPLsarr-es sassmnaRaE -0

i. Pacepiece: Mfgr date code is either 11/88 or 1/89. Pacepiece
ig in a generally good condition. The lens is dirty and
scratched. The date code on the headharness is 6/93. A black
jabel with the words *Conroy 2351" is located on the facepiece
near the bottom of the lens. The exhalation valve spring
appears intact. A small amount of particles and what appears to
be dried water is noted ingide the facepiece. White markings
possibly made with a grease pencil or other type of marker are
inside the facepiece. These markings are not legible but could
be initials. The facepiece is equipped with a nosecup. The
harness adjustment straps are about half-way out. Facepiece
gize - Small. The part number could not be identified due to
the dirty condition. The facepiece is a silicon facepiece.

Breathing Tube/Low-Preasure Hose: The connections at both ends
of the breathing tube are tight, as are the clamps. Some dirt
and debris is noted on the tube. The tube is generally in good
condition. The part number 801165 is on the hose near the
connection to the facepiece.

3. Regulator: The mainline valve is fully open and the bypass
valve fully closed. "BEng 17 1" is marked on the regulator body
with a black label. "NF077209** ig marked on the regulator body.
The pressure gauge lens is intact. The words “MSA Air Mask
Pressure Demand® can be read on the regulator cover. The rest
of the MSA label on the regulator cover is not legible. The
regulator condition is worn and dirty but in working order.

4. High-Presaure Hose: The hose protective wrap is in-place. The
number *SP1387¢ is stamped in the hose ferrule thart comnects to
the regulator.

S. &alarm: The audi-larm bell is worn and scratched in
appearance. The bell is tight. The plunger is about half-way
out. "EB0277806" is stamped in the alarm body. The comnection to
the cylinder is tight. The hi-pressure QO-ring appears intact and

T™N-07526 Pittsburgh Fire Departaent
_ 4



the threads are intact,

i i Labelled ag DOT-B-7277-2216 pSI. The
valve position ig fully open. Threads are intact. The gauge
reads zero pressure. The Cylinder label reads:

CTC/DOT-B 7277 - 2216

ALT 285-5564¢

Elastic BExpansion 104 - 118 ml
'SCI cylinder Mfgr bate 2/86
Contents Air 45 CF at 2216 PSIG
Model Number 5-447-1

Three warning labels Placed on the cylinder by'MBA are partially
legible.

¢z '
(115092) is stamped in the cylinder neck under the valve

handwheel.
(889) is stamped under the cylinder outlet,
55546) is stamped in the cylinder neck halfway

between the valve handwheel and the outlet.

Three black letters approximately 2 inches tall are stenciled on 4

the cylinder near the bottom end. The letters are only
partially legible but could be bBPE. '
There are also two marks on the cylinder about midway between
the two ends that look like the number 11, These marks line up
with two adjustment slots on the cylinder security band of the
-backpack and are probably the result of dirt, soot, ete., going
through the glots and marking the cylinder.

A hydrogtatic retest label (silver) from SCI was on the cylinder

but is only partially legible. The year 89 could be read but
not the other markings. The condition of the cylinder is worn
and dirty.

The rubber protective guard over the cylinder gauge was pulled
back by the inapection team to inspect the condition of the _
gauge. Debris appearing to be drywall material was pushing zhis
guard off sc the guard was pulled back to further inspect the
gauge. No damage to the gauge is noted.

7. DBackframe: A NIOSH approval label bearing TC-13P-138 apd
 the date September 27, 1389, is present. The label is in poor
condition and only partially legible. wWhite reflecrive tape

TH-07526 Pittsburgh Fire Department



9.

with the marking "B 17° is on the backframe near the lower
portion. A round metal tag with the markings *Carrier/Harness
485665 ip attached to the side of the backirame. This is the
MSA part number. The MSA reflective labels are worn,

The harnese material is dirty and worn but
in usable condition. The reflective strips on both shoulder
straps are also worn. The straps are adjusted almost all the
way out.

: Not Applicable. A PASS Device was

Hood/SAR Hoses/Qther:
attached to the left waist belt near the regulator. This PASS

Device wae not examined by NIOSH, and is not part of the
approved configuration. Title 30, CFR, Part 11 does not contain
requirements for Pass Devices.

A paper tag was attached to the SCBA. Side One read:

Taken from MAC
Unit
Fallen Firefighter RJ

Side TwoO read:

Faceshield - Patty
conroy

# 8 Bng. Co.

Harness from - # 17 BNG
Tank reading (-lbs

TH-07526 Pittsburgh Fire Department




e NIOSH Respirator Fleld Problem
Inceming Inspection Report Swmmary

Taak': MR I ¢07526 leq“..tot: Pittsb
. LI L I R u hFir ]
Date Raceivod:...2/23/95 Dascriptions........lnju 9 © Dept

Date Inapected:..zlzelss Insp. Performed byz.Marinar. Riffle,
Commodore
Hanutacturer:........MSA Other ID: Unit # 3 ,

TC hoprovalt: TC-137-138  mype; 0C, ED, SCBA It

- - - -~
- u--a------n---——-------n-------...-----.—--.---.---—----q---.

1. i MIgr date code is 13/g¢. Facepiece condition is
worn, and dirty but usable. The lens ig dirty ang 8cratched.
The date code on the headharness is 7/gs. A black label with
the words "wWyland 221g" is located on the facepiece near the
bottom of the lens. The exhalation valve spring is Completely
Off the va%va Beat. A small amount of Particulate matter and

strapg are about half-way out. a sample of the debris was
collected for return to the Pittsburgh Fire Department, The

pPart number could not be identified due to the worn, dirty
condition,

2. Bxra:hina;ruheihnuznzeasn:n_ﬂaae; The connection to the
facepiece ig tight. The connection to the regulator is only
threaded on about halfway. The c¢lamps at both endg of the tube
are tight. Some dirt and debrig is noted on the tube. The tube

ie generally in good condition. The part number could not be
located.

3. Regulator: The maxinline valve ig fully closed and the bypass
valve is about halfway open. This regulator is equipped with a
quarter-turn locking mainline valve. "TRK 17 1" is marked on
the regulator body near the hi-pressure inlet using a black
label. "NG3211447 ig marked on the regulator body. The
pressure gauge lens is intact, but the black rubber gauge guard
is pushed half-way off the gauge. The MSA label on the
regulator cover is not legible. The regulator conditien is worn

and dirty but in working order. The regulator part number is
485078. .

4. Hishizzeﬂanxﬁ_ﬂaae; The hose protective gpiral wrap is in-place
and is scratched and worn in appearance. "Sp13g7e i3 stamped in
the hose ferrule that concects to the regulator body.

5. Alarm: The audi-larm bell £8 worn apnd scratched in

IN-07526 Pittaburgh Fire Department



appearance. The bell ie tight. The plunger is about half-way
out. No numbers are legible on the alarm body. The connection to
the cylinder is tight. The hi-pressure O-ring appears worn but
is in usable condition.

6. Cylinder/Valye Assembly: Labelled as DOT-E-7277-2216 PSI. The
valve pogition is fully closed. Threads are intact. The gauge
reads approximately 400 psi, with the needle resting near the
upper portion of the red area on the gauge. wWhen the cylinder

valve was opened, air could be heard escaping. The cylinder
label reads:

CTC/DOT-E 7277 - 2216

ALT 285-17038

Elastic Bxpansion 104 - 118 ml
SCI cylinder Mfgr Date 4/84
Contents Air 45 CF at 2216 PSIG
Model $-447-1

Three warning labels placed on the cylinder by MSA are
completely worn away.

( c2 ) is stamped in the cylinder neck near the valve

035093 handwheel.
r
87 is stamped near the cylinder outlet.
190
{17038)

is stamped in the neck about halfway between
the dutlet and the handwheel,

A hydrostatic retest label (silver) from SCI is on the cylinder

but only partially legible. The month and year are 01 90. The
condition of the cylinder is worm and dirty.

Three black letters approximately 2 inches tall are stenciled on
the cylinder near the bottom end. The letters are only
partially legible but could be PBF.

7. Backframe: A NIOSH approval label bearing TC-13F-138 and
the date August 15, 1987, is present. The label is in poor
condition and is only partially legible. White reflective tape
with the marking *T 17" in red characters is on the backframe
near the lower porcion. A round metal tag with the markings
rCarrier/Harness 485665" ie attached to the side of the
backframe. This is the MSA part number. The MSA reflective

labels are worn. An NFPA label that ie only partially legible
is also on the backframe.

TH-07526 Pittsburgh Fire Department



2 The harness material ie dirty and worn but
in ugabile condition. The reflective strips on both shoulder

BLraps are also worn. The straps are adjusted almost all the
way out,

. Not Applicable. A PASS Device ig
attached to the facepiece neck strap. This PASS Device was not
examined by NIOSH, and isg not part of the approved
configuration. Title 30, CFR, Part 11 does not contain
requiremente for PASS Devices.

A paper tag was attached to the SCBA. Side One read:

# 17 Found
Roy
Firefighter Rescued

Side Two read:

Reading
]
Pound asg is

TN-07526 Pittsburgh Fire Department
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N10SE Respirator Pield Problem

TasXk®i.ccrrnccosrs 07526 REQUESTOTS. .-+ 0+ Pittaburgh Fire Dept,

pate Received:.,.2/23/9% DPescriptiont........Fatality

Date Inspected:,.2/28/95 Insp. Performed by;.Merinar, Riffle,
Cormodore

HMuf&otutﬂrs “asavaen OMSA Other ID, Unit # 4

---B:I.B!----l--------.--------:-.u:-----.-:u--asllﬂt-ssnsﬂillknt

TC Approval$: TC-13F-138 Type: oC, PD, SCBA

.-—--------.--_--.-—-o.-.----.-----.-.-.-.----.--

1. Pacepiece: MEgr date code is 7/79. The facepiece/breathing

tube assembly was not attached to the regulator but was taped to
one of the shoulder straps. The majority of the inside surfaces
are covered with a substance that had the odor and appearance of
vomitugs. The date code on the headharness is 7/87. A black
labe)l with the words "Kolenda 2484°* is located on the facepiece
near the bottom of the lens. The exhalation valve (both inner
and outer surfaces) are covered with the same debris as is noted
inside the facepiece. A smaller amount is on the outer surfaces
of the facepiece. The facepiece is equipped with a nosecup.

The harness adjustment straps are about half-way out. The part
nusber could not be identified due to the worn dirty condition.

2. Breathing Tube/Low-Pressure Hose: The comnection to the
faceplece ig tight. The tube was not connected to the regulator,
but was taped to one of the shoulder straps.. The clamps at both
ends of the tube are tight. Some debrie similar to that noted
ingide the facepiece is observed on the tube. The tube 1is

generally in good conditioan. The part number could pot be
located. -

3. Regulator: The mainline valve is fully open and the bypass
valve fully closed. "ENG 17 2* ie marked on the regulator body
pear the hi-pressure inlet using a black label. *OH072025° is
marked on the regulator body. *H0391FP" is engraved in the body
also. The pressure gauge lens is intact. The MSA label on the
regulator cover is not legible. The regulator condition is worn

and dirty but in working order. The regulator part number is
485078,

4, Highazreaﬂnxs_ngag; The hose protective spiral wrap is
in-place. *SP1387* is stamped in the hose ferrule that copnects
to the regulator body. Both hose ends are tight.

s. Alaxm: The audi-larm bell is worn and scratched in o
appearance. The bell is tight. The plunger is about half-way -

TN-07526 Pittsburgh FPire Department
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6. i i Labelled as DoT-EB 7277-221
. -B- - 6 PSI. The
valve position ig fully open. Threads are intact. The cylinder

s empty and gauge reads zero psi. The cyii
partially 1egib1§: p € cyiinder label is only

CTC/DOT-E 7277 - 2216
ALT 58-70632

Not legible

Not completely legible
Not completely legible

Three warning labels placed on the cylinder by MSA are
completely worn away.

f

cz
\025094] 18 etamped in the ¢ylinder neck near the valve
handwheel .

f

c2 is stamped near the cylinder outlet
\115091] . -

(183) is stamped in the neck about halfway between
the outlet and the handwheel.

A hydrostatic retest label (8ilver) from SCI is on the ¢ylinder
but was not legible. The month and year are not legible. The
condition of the cylinder is worn and dirtcy.

1285

3360pPsI
LSC

G
] is stamped on the end of the cylinder valve,

Three black letters approximately 2 imches tall are stenciled on
the cylinder near the bottom end. The letters are only
partially legible but could be PBF.

There is also the remains of red reflective tape on the cylinder
that it is mostly wora away.

7. DBagkframe: A NIOSR approval label bearing TC-13P-138 and
the date September 27, 1889, 18 present. The label is in poor
condition and only partially legible. White reflective tape
with the marking ¥E 17" in black characters with a smaller red
"2* underneath are on the backframe near the lower portion. A

TN-07526 Pittsbuxrgh Pire Department
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round -metal tag with the markings *Carrier/Harness 485665* is
attached to the side of the backErame. This is the MSA part
number. The MSA reflective labels are worm.

8. Harness Assembly: The harness material is dirty and worn.
The right shoulder strap is cut diagonally about 2 inches abave
the adjustment buckle. The reflective stripe on both shoulder

straps are also worn. The straps are adjusted almost all the
way out.

9. Hood/SAR Hoses/Other: Not Applicable. A PASS Device is
attached to the right waist strap. This PASS Device was oot
examined by NIOSH, and is not part of the approved
configuration. Title 30, CFR, Part 11 does not contain
regquirements for PASS Devices.

A paper tag was attached to the SCBA. Side One read:

No facepiece found
Harnese from # 17 ENG
Reading on tank Q-1bs

8ide Two read:

Fallen Pirefighter

IN-07526 Pittsburgh Pire Depasxtment
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Attachment Two

National Ingtitute for Occupational Safety and Health
Certifipation and Quality Assurance Branch
Air Supplied Respirator Section

Teat Report
TH-07526

MSA units from the Pittsburgh Pire Department
Mike Commodore

March 2, 1994

I. Background:

On Feb. 28, 1994, four units were received from the field problem
coordinator for testing. These units were brought to NIOSH for
examination by the Pitteburgh Fire Department.

II. Test Outline:

A. Positive Pressure Test - 11,70(a) (2) (ii)

Requirement -

Pressure-Demand Type Breathing Apparatus - An apparatus in
which the pressure inside the facepiece in relation to the

immediate enviroament is positive during both inhalation and
exhalation,. o

Procedure -

A breathing machine with a €22 kg.-m./min. cam operating at
24 RPM with a 40 Lpm vol. (115 LPM peak flow) is connected
to an anthropometric head for cycling. A pressure tap in
the head is connected to a pressure transducer which in turn
is connected to a strip chart recorder for determining the
pressure in the facepiece.

Results -

The breathing curve for Unit # 1 and Unit # 4 remained
positive (i.e. above ambient).

The inhalation portion of the breathing curve for Unmit 8§ 2
and Unit # 3 failed to remain positive (i.e. above anbient) .



B. Rated service time - Sec. 11.85-10
Requirement -

(a) Service time will be measured with a breatping machige.
(b) The open circuit apparatus will be classified according

to the length of time it supplied air or oxygen to the
breathing machine.

(¢} The service time obtained in this test will be used to

clasgify the open circuit apparatus in accordance with
11.53.

Note: For these unite the requirement is 30 minutes.

Procedure -

A breathing machine with a 622 kg.-m./min, cam operating at
24 RPM with a 40 Lpm vol. is connected to an anthropometric
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
breathing machine will be run until the inhalation portica
of the breathing curve falls below the minimum requirement.,

Results -

Note:; The times for Unit # 2 and Unit § 3 are the actual times
the units supplied air to the breathing machine. These units
fell below the minismum requirement initially. That is, these

units did not maintain positive pressure ingide the facepieces

during the first breath and throughout the test. FPollowing are
additional notes about each unit:

Unit # 1
1. The unit leaked air continuously out the exhalation
2. ¥;2v:iarm did not function during this test.

Unit # 2

1. The unit leaked air continuously out the exhalation
valve.

2. The inhalation portion of the breathing curve was going

negative initially and remained negative throughout
testing.

Uait # 3

1. Initially the exhalation valve was stuck in the closed
position, the first jinhalation caused the exhalation



Unit # ¢

1. Due to foreign material in the facepiece a NIOSH
facepiece wag uged.

Unit § 1 - 29.08 minuteg
Unit 4 2 . 30,35 minutes
Unit ¢ 3 18.19 minutes
Unit # 4 32.06 minutes

C. Breathing Resistance Test; Bxhalation Sec. 11.85-6 (c).
Requirement -

The static pressure {(at zero flow) in the facepiece ghail
not exceed 1.5 inches of water pressure, The exhalation

pressure.
Resultsg -
Unit Exhalation
# 1 i 1.26 2.00
# 2 1.74 1.92
$3 : 1.14 *
# 4 1.24 i

Note: During this tesring there was a small leakage of air out of the
exhalavion valve on noth Unit # 1 and Unit # 2,

* This test was not performed due to the exhalation valve spring being
off it's geat.

** This tesat was not performed due to a foreign substance in the
facepiece.



D. Gas Plow Tegt - Bec. 11.85-8
Requirement -

Flow shall be 200 Lpm when facepiece pressure of demand unit ig
lowered by 2 inches of pressure when full cylinder pressure is
applied and algo at 500 psig. With pressure demand unit, measure
flow at 0 facepiece pressure.

Procedure -

A pressure tap in the anthropometric head is connected to a slant
tube manometer for determining when the pressure inside the
facepiece is at zero. A mass flow meter is connected in line
between the anthropometric head and an adjustable vacuum source
to measure flow. The SCBA cylinder is replaced by a test stand
which 1 adjusted initially to full cylinder pressure. The
vacuum source is adjusted during the test to maintain the
required pressure inside the facepiece. The procedure is then
repeated with the test stand adjusted to 500 psig.

Results -
Unit 4 1 - Full Cylinder Pressure - 116.1 Lpm
500 psig - 102.0 Lpm
Unit # 2 - Full Cylinder Pressure - 96.3 Lpm
S00 psig - 93.5 Lpm
Unit # 3 - Full Cylinder Pressure - 118.9 Lpm
$00 peig - 169.9 Lpm
Unit # 4 - Full Cylinder Pressure - 322.9 Lpm

S00 psig - 303.0 Lpm

The facepiece for Unit # 3 was replaced with a NIOSH facepiece due to
the exhalation valve spring being off its seat. The facepiece for the
Unit # 4 was replaced with a NIOSH facepiece due to a foreign

substance 1in the received facepiece. The NIOSH facepiece did not have
a nogecup.

Due to the low flbws recorded for Unit # 1 and Unit # 2, the nosecups
were removed from the facepieces to insure that they were not covering
the headform probe. Following are the results from the retest:

Unit # 1 - Full Cylinder #resesure

- 13003 Lw
500 peig - 124.6 Lpm
Unit # 2 - Full Cylipder Pregsure - 102.0 Lpm

500 peig - 96.3 Lpm



E. Remainming Service Life Indicator - Section 11.82(F)

Requirement -

Procedure -

- To measure 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. When the alarm sounds,
the pressure on the gauge is noted. Thig procedure is repeated

8ix times.  The time at which the alarm sounds is noted during
the rated service time test.

Results -

Unit Time (min)+ Preaggyure (psig)
1 e 540

£35

535

53%

540
540

#.2 25.22 480
: 480

480

480

480

480

g 3 14.06 500
" L 505

505

510

505

500

# 4 26.93 420
420
410
410
410
410

* This time is measured during the Rated Service Time Test (Sec. -

. 5



TABLE ONB

Summary of Defective Areas

identified during Inspection of SCBA

e ———— vy e —

Defective areas soted dur

pittaburgh Pire Department
NIOSE Task No. TN-07526

ing SCBA inspection

9 1 1.

Regulator gauge lens migsing and gauge gquard |
loose.

2. Cylinder gauge needle did not rest on zero
stop when cylinder was empty.

2 . 1.  Rubber gauge guard on cylinder gauge pushed
back by what appeared to be drywall
material. No observed damage to gauge.

3 1. Exhalation valve spring completely off valve

geat.

1. None !
e




TABLE TWO

Summary of Test Results
MEA SCBA From Pittaburgh FPire Departuent
NIOSH Task No. TN-07526

For complete results see NIOSH Test Report dated 3/2/95

sy e e
' NIOSH Tests Prom Unit Unic Unit Unit Test
30 CFR Part 11 1 #1 4§ 2 g 3 # 4 Standard
Positive Pregsure >0.0 »
(In. Water Col)’- >0.0 <0.0 <0.0 >0.0 vater
11.70(a) (2) (31) Pass Fall Pail Pass columm
Rated Service >30.00
Time - 2 minuteg
(Minutes) - 29.08 30.35 18.19 32,06
11.85-10 ' Pail Pass Fail Fasg
Breathing Not »
Resigtance static
{Exhalation) pres. +
{(In. Water Col}) - 2.00 1.92 LA LA 2 1 :
11.85-6(c) Pags Fail water col
Gas Flow Test
{LPM) tre 200
Full Cylinder - 116.1 96.3 118.9 322.9 liters
S00 PSI - 102.0 83.5 169.9 303.0 per
11.85-8 Fail Fail Fail Faas minute
Remaining Service 20-25 &
Life Indicator of
(Alarm) Test rated
- 540 . 480 505 410 time &
thdd 25.22 14.06 26.93 Press.
Fail Fail Pail | rFail

' A facepiece from NIOSH r

# 4 for all tests.

ecord material was used with Unit

? A1l cylinders were fully charged and then topped off.

* This test wag no

spring,

** This test was not cond

faceplece,

*¢*+ This test was cond

material.

t conducted because of ‘the exhalation  valve

oAl
.

L4

ucted because of contamination on the

Al

ucted using a facepiece from NIOSH record

¥+%¢ The alarm did not sound during the Rated Serviée Time Test.



R DEPARTMENT OF HEALTH & HUMAN SERVICES public Health Service

I“..\

C Contars tor Disease Control
NIOSH Reference:! TN-07526 and Prevention (COC)
Nationa! Institute for Occupational
Satety and Health - ALOSH
1095 Wiltowdate Road
Morgantown. WV 26505.2888

PHONE: (304 285-5907
FAX: (?)‘m&" 1’.:8.‘\
April 1%7 1995~

‘*,5' -’ PR ‘\
O _
— e
P 1 -
.. . \_) Yo,
Mr. Charlie Dickinson \ s

Fire Chief

city of Ppittsburgh

Department of Public safety
civic Building, 5th Floor

200 Ross Street

pPittsburgh, pPennsylvania 15219

Dear Mr. Dickinson:

As requested in your letter of March 23, 1995, the National
Institute for Occupational Safety and Health (NIOSH) has
conducted quantitative-leak testing on the four Mine Safety
Appliances Conpany (MSA) open-circuit, pressure-demand, self-

contained breathing apparatus (sCBA), from the Bricelyn Street
fire incident.

Enclosure one is the test protocol developed by NIOSH to conduct
this special test. Quantitative-inward leakage is not a
performance requirement of Title 30, Code of Federal Regulations,
Part 11, and is not done as part of the SCBA certification
process. It was our understanding that a special test was needed
to determine if the exhalation valves, regulators, or other
components were a potential source of inward leakage of ambient
air. Enclosure two is the NIOSH-test report detailing the
results of the quantitative-leak tests. Video tapes of the
leakage-testing process are also enclosed.

In the condition as received by NIOSH, inward leakage was
detected on SCBA units 2 and 3. Inward leakage was detected on
units 1, 2, and 3 when the facepieces in the condition as
received from the pittsburgh Fire Department were tested with a
new SCBA provided by MSA. No inward leakage was detected when a
new facepiece was tested on each of the four Pittsburgh Fire
Department SCBA. No inward leakage was detected on a new SCBA
provided by MSA and a new facepiece fron NIOSH record material.
Based on the jnformation obtained during testing, the following
observations are made:

1. No inward leakage was detected on the new SCBA from MSA
and the new facepiece from NIOSH record material. This
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configuration provides baseline data representing what
should be expected from a properly functioning SCBA. '

2. The different configurations tested isolated the
measured inward leakage to the facepiece/breathing tube
assemblies. The regulators and other pneumatic

components were eliminated as a source of inward
- leakage.

3. Inward leakage was isolated to the Pittsburgh Fire
Department facepieces number 1, 2, and 3. This was
done by testing each SCBA in the condition as received
from the Pittsburgh Fire Department; each SCBA with a
new facepiece; and each Pittsburgh Fire Departnent
facepiece with a new SCBA from MSA. The facepiece from
unit 4 was only tested after being cleaned of all
debris; no inward leakage was detected.

4. The combination of low airflow and the presence of the
nose cup inside the facepiece could have contributed to
the negative pressures measured inside the nose cup.

5. The combination of low airflow and exhalation valve
-leakage is the probable cause of the measured inward k!
leakage. '

Additional evaluations of the SCBA are being planned as
previously agreed upon by NIOSH and the Pittsburgh Fire
Department. Information is also being collected to aid in the
planned evaluation of the SCBA maintenance program. at the
Pittsburgh Fire Department. You will be contacted shortly
concerning each of these pending activities.

If you have any questions or require additional information,
Please contact me at (304) 285-5907.

Sincerely yours,

ST R Mrnsn

Timothy R. Merinar

General Engineer

Air Supplied Respirator Section

Certification and Quality
Assurance Branch

Division of Safety Research

3 Enclosures



Attachment Three

National Institute for Occupational Safety and Health
. Certification and Quality Assurance Branch
' Air supplied Respirator Section

Test Report

TH-07526 .

MSa b

Tim Neorinaxr, Mike Commodore
Apzil 19, 1995

I, . Background:

In a letter dated March 23, 1995, Mr. Charlie
Dickinson, chief of the Pittsburgh Fire Departmant
requested that NIOSH provide technical assistance in
the evaluation of the 4 SCEA involved in the Bricelyn

. Street incident. A protocol was developed by NIOSH
that included following the MSA BMR Air Mask
Maintenance Manual and MSA recammended procedures to

determine the baseline gettings for first stage

pressure reducer outlet pressure, static pressure,

airflow and alarm pressure. Next, the SCBA were to be

adjusted to the proper setting following the MSA

recommended procedures. Finally selected NIOSK bench
: tests were conducted to determine if the SCBA could be
| adjusted to meet the gelected performance criteria of
| . Title 30, Code of Federal Regulations, Part 11,

! _ IY. Test Outline: MSA flowtester

Bach regulator and audi-alarm assembly was removed from
the harness agsembly., The regulator cover was removed
and the diaphragm and gpring inspected. The firsr
stage pressure reducer cutlet pressure was measured,
followed by the static¢ pressure and regulator airflow.
Next, each regulator was adjusted according to the MSA
BMR Air Mask Maintenance Manual to the proper -
specification. For the MSA Flow Tester supplied by the
Pittsburgh Fire Department, the specifications are
firgt stage pressure reducer outlet pregsure = 80 +/- 2
psi; static pressure = 1.1 to 1.4 inches water
presgure, and airflow = >2.4 inches water pressure.

The airflow reading is then converted to liters per
minyte and must be greater than 350 1lpm.

The baseline pressure spetting for the audi-alarm was
measured and then the audi-alarm adjusted to sound
wi'ihin the MSA specified pressure range of 540 to 570
pei.

The results of these procedures are summarized in Table
Cne.




L

III. Test Outline: NIOSH bench tesats
A. Positive Presgeure Test - 11.70(a) (2) {i1)

Requirement -

Preasure-Demand Type Breathing Apparatus - An apparatus in
which the pressure inside the facepiece in relation to the

immediate environment is pogitive during both inhalation and
exhalation.

Procedure -

A breathing machine with a 622 kg.-m./min. cam operating at
24 RPM with a 40 Lpm vol. (115 LPM peak flow) is connected
to an anthropometric head for cycling. A pressure tap in
the head is connected to a transducer which in turm is

connected to a strip chart recorder for determining the
pressure in the facepiece.

Results -

unit 1 - 0.20"H%
unit 2 - 0.10"H20
unit 3 - 0.10"H%}
unit 4 0.20"H*0

The units pass the requirement.
B. Breathing Resistance Test; Exhalation Sec. 11.85-6 (c)}.
Reguirement -

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

Procedure -

The mask is mounted on a head form. The probe in the head
form is connected to a slant manometer for measuring static

pressure.
Regults -
Unit Static
1 i.50
2 1.24
3 1.10
4 1.32

The units pass the requirement.

TN-07526: April 19, 1995,
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C. Gas ¥low Teet - Sec. 11.85-8
Requirement -

Flow shall be 200 lpm when facepiece pressure of demand unit is
lowered by 2 inches of presaure when full cylinder pressure is
applied and also at 500 psig. With presgsure demand unit, measure
flow at 0 facepiece pressure.

Procedure -

A pressure tap in the anthropometric head is connected £o a slant
tube mapometer for determining when the pressure inside the
facepiece is at zero. A mass flow meter is connected in line
petween the anthropemetric head and an adjustable vacuum scurce
to measure flow. The SCBA cylinder is replaced by 2 test stand
which is adjusted initially to full cylinder pressure. The
vacuum source is adjusted during the test to maintain the
required pressure inside the facepiece. The procedure is then
repeated with the test stand adjusted to 500 psig.

Resultg -

Unit 1 - Full Cylinder Pressure - >427 Lpm

500 peig - >427 Lpm

. Unit 2 - Full Cylinder Pressure - >427 Lpm

$00 paslg - >427 Lpm

Unit 3 - Full Cylinder Pressure - >427 Lpm

500 psig - 354 Lpm

" Unit 4 - Full Cylinder Pressure - >427 Lpm

500 psig - >427 Lpm

The units pass the requirement.

D. Remaining Service Life Indicator - Section 11.82(F)

Requirement -

fach remaining service life indicator or warning device shall

give an alarm when the remaining service life of the apparatus is
reduced within a range of 20 to 25% of its rated service time,
For this unit the alarm must be set to the MSA QC plan which
calls for the alarm to sound between 540 peig and 570 psig.

Procedurie -

To measure the pressure at which the alarm sounds, a calibrated
gauge is connected in line between the air supply bottle and the

TN-0752¢: April 19, 199S. | 3




regulator. The unit

the pressure on

8ix times. The time

the rated service time t

Regults -

Unit

]

is

at

570
570
570
570
570
570
565
565

565
565

565

565

550
SS0
550
550
550
550

550
£50
550
550
550
550

then bled down. When the alarm sounds,

the gauge ie noted. This procedure ig repeated”

which the alarm sounds is noted during
est.

Rzesgure (paig)

The units paes the requirement.

Ivl

Digposition:

At the conclusion of testing

in room 175,
coordinator.

TN-07526:

april 13, 199s.

the units were placed in a locked chamber

pending further instructions from the problem

-,
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REPORT
- ETL TESTING LABORATORIES, INC.

- INDUSTRIAL PARK CORTLAND, NEW YORK - 13045

ORDER NO.: 98401-214 DATE: March 6, 1995

REPORT NO. 550187
RENDERED TO:

CITY OF PITTSBURGH BUREAU OF FIRE
CIVIC BUILDING STH FLOOR
200 ROSS STREET
PITTSBURGH, PA 15219

STANDARDS USED: Pittsburgh Bureau of Fire Training Bulletin No. 053-1 dated
May 13, 1992.

NFPA 1982 Standard on Personal Alert Safety Systems (PASS) for Firefighters -
1993 Edition Sections S-1.1 and 5.1.1.2

AUTHORIZATION: The test was authorized by the Pittsburgh Bureau of Fire
Purchase Order No. 010755.

DATE OF TEST: April 4, 1995

SPECTMEN DESCRIPTION: The test was performed on spedmens identified by
the Pittsburgh Bureau of Fire as three (3) Detex Personal Alert Safety Systems which
were worn by firefighters who died during operations conducted at 8361 Bri

Strect and one (1) Detex Personal Alert Safety System womn by a fourth firefighter
which did not experience loss of life. .

An inde pendent srganization teeting fer 1afety, parformancs, snd cartdflogton.
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FURTHER SPECIMEN DESCRIFTION:

The units are fur_ther identified as:

o

CALIBRA'I‘ION
DATE _

11/10/94

B &K 2203 - Before Use I

S NG : G:
Present during all test evaluations were Mr. Robert O'Gorman and Mr. Timothy Meyer
representing ETL Testing Laboratories, Inc.
INSPECTION:

Each device was evaluated in accordance with Section 053-1.5 Subsections a, b, ¢, d, ¢,
and f of the Pittsburgh Burcau of Fire Training Bulletin No. 053-1.
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e

RESULTS:

Each of the four (4) units examined showed signs of damage in the form of surface
abrasion and scratches. None of the units showed evidence of crads, chips, loose screws,
mounting bracket damage, or arming knob looseness or damage. The PAL I Devices
cach showed signs of cracking on the exposed edges of the battery compartment gasket.
A watertight integrity test was not conducted. Foreign material similar to the substrate
used to pack the units for shipping was observed in the grill of each of the four (4) units.
Additionally, foreign material in the form of a fine black coating was obscrved on all

 exposed surfaces of each of the units. ‘Bach unit examined was observed as having a

black line marked vertically extending from the top of the arming knob to within the
upper quarter of the unit's front outer surface.

TESTING:

Each device was evaluated in accordance with Section 03-1.6 Subsections a, b, c, d, &,
f, g, h, i, and j. Subsection k was not perfformed.

RESULTS:

Each of the four (4) units were cbserved as sounding the alarm signal when placed in the
*on® position.

When pladcd in the "auto” position, each of the four (4) units were observed to sound
the pre alert signal and then the alarm signal.

When cva!uated in accordance with Subsection e, each of the four (4) units examined
were observed as having red LED lights that activated when the units were in arry mode
other than the "off" position. (This notation has been recorded to indicate that the LED

flashed when the units were energized not just when the units wexre motionless and/or
in the "auto" positon.)
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CONTINUED...

Times for both the pre alert signal and the alarm signal actuation have been recorded
below to the nearest second:

Unkn

Pre alext: 19 sec.

SOUND PRESSURE 1EVEL:

Sound pressure level for the alarm signal was tested in accordance with sections 3-1.1
and 5-1.1.2 of NFPA 1982 Standard on Personal Alert Safety Systems (PASS) for

Firefighters - 1993 Edition. Measurements were recorded at a distance of 9.9 feet. The
results of the sound pressure level were:

Kolenda Brooks Conroy Unknown
72 DbA 74DbA 73 DbA ' 90 DbA__
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20ty e s S S S

No evidence of third party testing or certification was observed on any of the four (4)
units that were examined. ETL was unable to determine the version of NFPA 1982
which was currently in use when each of the units were manufactured.

Observations and test results reported as a result of this cvaluation shall be

reviewed by the Pitsburgh Bureau of Fire and they shall form their own
conclusjons.

Signed by: Approved by:
e ESTTT AT

Timothy E. Meyer John G. Kent

Engincer | Manager

Performance Group o Performance Group

jms
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: ‘ City of iﬂsburgh
of General Services

Tom Murphy MEMOREANDUM Deberch S. Miskoich
Mayr Dhreclor
TO: Deborah Miskovich

FROM: Mark J. Salopek

_ DATE: 9 March 93,

SUBJECT: Physical and Operational Evaluation Results of Ratlio # 9188
{TCM95014) :

Please find listed below the results of the physical and operational evaluation of radio # 9138.

When the radio was received by the Telecommunications Section, the radio would not operate. We

verified the radio was completely inoperative by attaching a fully charged battery to the radio, and
attempting to operate it.

When the radio was disassembled, water damage was detected on the inside bottom of the housing, on the
main circuit board, and on the fuse leads (They were corroded through). -

We then bypassed the fuse, and the radio operated within specifications. The measurements taken were:

¢ Transmit Power: 5 Watts
e Deviation: +/-4.75KHz

o Receive Sensitivity: .2 uv
+ On Frequency: Yes

Since this radio operated well within manufacturer’s specifications once the open fuse was bypassed, it is

safe to assume that the radio was operational prior to the water intrusion which resulted in the fuse
blowing, '

Please keep in mind that this radio was not designed to be waterproof. Motorola however does
mapufactures another model of the Saber radio that is waterproof. It may be worthwhile to evaluate the
possibility of migrating to this type of radio for the Fire Bureaw

If you should have any questions, please call me at x2955.
thank you.
MIS/mjs

~ cc: Dale Pertett
File
526 City - County Building » Pittdurgh Pennsybania 15219
wmn-wamm.jﬂaq.%.gpm;w
Gonersd Office (412 255:2230 Jar (412) 2652226 Prchasng (412 2652485 Fac (472) 265-2767 Cable (412) 265-2745 Fax- (472} 265-2763
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