(conoco)

Interoffice Communication

To Safety Contacts

From C. H. Klunick - Safety - Houston

Date May 7, 1979

Subject Check of Fresh Air Breathing Equipment

Three firefighters died recently fighting a fire in Lubbock,
Texas. They were wearing self-contained breathing apparatus,
and although not in the immediate area, it is supposed the
regulator diaphrams were split or punctured. MESA and NIOSH
certify this equipment. No death reports confirming the cause
of death have been issued to date.

The accident emphasizes the need to check this type of equipment
on a regular basis. We strongly recommend that all Conoco self-
contained breathing equipment be inspected in accordance with’
the manufacturer's instructions. Air pack equipment should be
checked before and after each use, in addition to the manufac-
turer's recommended scheduled check.

Employee lives depend on the reliability of self-contained
breathing apparatus. Over the years these units have provided
personnel protection to employees that have had to carry ocut
work assignments in potentlally hazardous atmospheres. The
design and comstruction have improved considerably over the years.
Use of this type of apparatus has never resulted in a Conoco
fatality, however, experiences of others emphasizes the contin-
uing requirement of adequate training and proper maintenance.

Information available indicates the equipment used by the fire-
men was Scott Air, series 900014 or 900000. The 9500014 is a
demand type unit. This data has not been confirmed.

Training programs are available for inspection, maintenance and
use of this type of equipment from both Scott and MSA.
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C. H. Klunick
Manager of Safety
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SPECIAL NOTE

The cylinders used in these tests are /

the property of NICSH. The Lubbock, Texas
cylincers were not useable due to extrene
leakage i.e., on 2 out of 3 of the

Lubbock cylinders, duration was reduced

to 2 to 3 minutes.

~,

TESTS.OF SELF CONTAINED LREATIIING APPARATUS
RECEIVED FROM LUBBOCK, TEXAS
FIRE DEFARTHENT

APRIL 1979

Division of Safety Research
Xational 1lnstitute for Ocrupationzl Safety and Health
Center for Disease Control

Departument of Health, Education, and Weliare
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< SEHMMARY

The National Institute for Occupational Safery and Health (L10SH) tested
three Scott self-contained breathing apparatus (models II and 1TA Air-
Paks and Presur-Paks) and a regulator from a fourth Scott self-contained
breathing apparatus, to deterinine their Durcau of Mines (B0il) or !ine
Safety and Health Administration (MSHA)/NIOQSH approval status. These
apparatus and the regulator were sent to NIOSH at Morgantown, West
Virginia, by Chief Foster of the Lubbock, Texas Fire Department. The
apparatus were identified as having becen worn at a fire scene by three
fire fighters vho died at that fire sccne on March 25, 1979. The
regulator was taken from an inservice piece of fire appargtus which may
not have been on the fire scene. NIOSH examined the apparatus and
regulator, as received, and found that critical parts were missing,
damaged, and/or defective. The apparatus and regulator wvere tested and
failed to meet several applicable rcquirements of BOM and MSHA/NIOSH
respirator approval regulaticns (Title 30 Code of Federal Regulations:
BOM Schedule 13E and MSHA/HIOSH Part 11).

The apparatus as received by KJOSH werc considevred to be in an
unapproved condition. 1In each case, several repairs, replaccements,
and/or adjustments would be rcquired to meet the applicable conditiors
of BOM or MSHA/NIOSH approval. :
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INTROLLCTION

Three Lubbock, Texas, fire fighters died at a fire scene on March 25,
1979. These fire fighters were equipped with Scott Model II and 1IA
Air-Pak and Presur-lak self-contiained breathing apparatus, approved by
the Bureau of Mines (EOM) or by the Mine Safety and llealth
Administration (MSHA)/National Institute for Occupational Safety and
Health (NIOSH). Chief Foster of the Lubbock, Texas, Fire Department
asked NIOSH, on April 13, 1979, to examine and test the subject
apparatus. The apparatus were received by NIO0SH on April 23 and April
24, 1979, together with the separate regulator. They were tested for
conformunce with applicable BOM and MSHA/NIOSIH respirator. approval
requirements, ”

DESCRIPTIOR OF APPARATUS

The apparatus and regulator c0nsisted of the following auremblies
(identified by NIOSH assigned numbers):

NIOSH
Assigned
Rumber Description

1 This apparatus assembly bore a TC-13F-39 MSHA/NIOSH approval
label on the backplate/harness subassembly. It was also equipped
with a P/N 800212-00 pressure-demand regulator (S/N 57-10 1183),
a cylinder (72621 BV HT 2-54, 1-63, 9-73 3AA-1800/ stenciled
"LUBBOCK FD") and valve subassembly, and a facepiecce (BM 13-E-
08).

2 This apparatus assembly bore a TC-13F-40 MSHA/NIOSH approval
label on the backplate/harness subasserbly and was marked "47".
It was also equipped with a P/N 800212-00 pressure-demand
regulator (S/N 87-30 065S8/marked "47"), a cylinder (T79535 HT 2-
76 SP 6498 2216/ stenciled "LFD" and "LUBBOCK FIRE DLPT" and
valve subassembly, and a faccpiece.(1Q78/ mavrked "47").

3 This apparatus assembly bore a BM-13L-08 BOM approval lubel on
the backplate/harness subasscmbly (stenciled "LFD"). It was also
equipped with a demand regulator (S/8 55201 marked BM-13L-08), a
cylinder (35641 DF NT 7-65+ 3aa 2015/ stenciled "LFD") and valve
subassembly, and a faccpicce (BM-13L-08/ stenciled "L¥D" and
marked "21").

4 This regulator subasscembly consisted of a P/N §00212-00 pressure-
demand regulator (S/N 47-21 0663) wvith diaphragm in place. This
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repgulator may be part of the MSHA/WIOSH TC-13F-40 approved

assenbly. A separate regulator diaphragm was in an envelope
enclosed in the bag with the separate regulator.

Each of the above apparatus assemblies 1, 2, and 3 were f{ound upon
ezemination to diffcr from the applicable EOM and MSHA/NIOSH approved
assembly in one or more aspects. The variations from approved status
are detailed in Table 1.

In addition, cach of the apparatus assemblies and regulator subassembly
vere found upon cxamnination to have missing, dawaged, and/or defective
parts vhen ceumpared with BOM and MSHA/NIOSH record material. These
discrepancies and defects and other observatiocns concerning the
apparatus and subzassembly are detajled in Table 2.

In svmwary, the thrce apparatus were cxpected to be derand and pressure-
deniand units of types approved by the Bureau of Mines and the Hine
Safety end Health Administration/MNational Institute for Occupational
Safety and Health. The apparatus jdentified by NISOH Number 1 bore a
MSHA/IIOSH TC-131-39 approval label. This approval was dssued for a
demand-type 30 minute compressed—-air self-contained breathing apparatus.
NIOSH Wumber 1 apparatus, however, was equipped with a pressure~demand
instead of a regular demand regulator and a pressure demand instead of a
regvlar demand fazcepiece. 1t also had a low capacity cylinder (18600
psig/40 cubic feet) instead of the higher capacity cylinder (2216
psig/45 cubic feet) approved for use with the TC-13F-39 apparatus.

The apparatus icentified by NIOSH NWumber 2 bore a MSHA/NIOSH TC~13F~40
approval label. This approval was issued for a pressure-demand type 30-
minute conpressed-air self-contained breathing epparatus. The apparatus
fdentified by NJQSH Number 3 bore a BOM BM-13E-08 approval label. This
approval vas issued for both a demand type end a pressure demand type
30-minute compressed-air sclf-contained breathing apparatus. Except for
variations in subossembly parkings, both NIOSH Nuwber 2 apparatus and
NIQOSH Number 3 apparatus were ascenbled with the correct subassemblies.
The variations listed in Table 1 and the discrepancies and defects
listed in Table 2 were causc for a NIOSH decision that none of the
apparatus, as reccived from Lubbock, Texas, were in an approved
condition.

APPARATUS TESTS

To further evaluate the #ssemblics and the snbassembly regulator
received {rom Lublock, Texazs, NIOSH personncl of the Division of Safery
Research, Testing and Certificaticn Pranch, Respirator Section,
conducted a serics of performimee tests.  Those tests were directed by

Richard Ronk, Chief, Respirator Sectien, asslisted by Samuel Terry,
Thillip Arnctt, Thonas John, and Nancy Carlock. NIOSH tests were begun
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Table 1.

RIOSH
tssipned
lumber

1

Approved Apparatus Asscmbly.

Subassemhly

Backplate/
harness

Tepulator

Cylinder and

valve
Facupicce

Backplate/
harness

Regulator

Cylinder and
valve

Facepiece

Backplate/
harncss

Regulator

Cylinder and
valve

FTacepiecce

a
a/ Incorrect part.

BOM or MSHA/RIOSH Approved
Apparatus Subassembly

8§00020-04 TC-13r-39

800013-00/ (demand)

800010-00, -10, -02, or -12 -

(2216 psi)
801450-13 or 17042

800020-04 TC-13F-40

§00212-00 orxr &C0212-03

800010-00, -10, -02, or -12
{2216 psi)

801500-15 or 40577

BM-13E-Q§

BM-13E-08

(2015 psi)

BM-131E-08

~=Varintions of Lubbock, Texas, Apparatus from BOM or MSHA/NIOSH

Lubbock, Texas
Apparatus Subassembly

TC-13F-39

80001 2-00 (prcssure—demand)al
' af

{1800 psi)—

my-13£-0827

TC-13F-40

800212-00

(2216 psi)

(not marked)

BM-13E-08

BM-13E-08

{2015 psi)

BrM-1308

Ghb.



Table 2.—Discrepancies and Defects Found on and Observations Concerning
Lubbock, Texas, Apparatus Conpared with BOM and MSHA/NIOSH
Record Material.

NIOSH
Assigned
Nuwber _  Suwbassembly Discrepancies, Defects and Observations
1 Backplate/harness Rivet torn through belt at buckle end.
Frayed strap.
Holes through belt material
Waist strap missing. '
Regulator Diaphragm has 1/2 iﬁ%h by 1/8 inch hole
at 10 o'clock.l/
Regulator cover stained at 10 o'clock.
Fegulator spring stained.
Diaphragm stained at vents and at hole.
Regulator cover stained at vents
Retaining ring exterior stained.
High-pressure ring seal to cylinder con-
nection is cracked and leaks,
Cylinder and valve Haterial protruding from male coupling at
assembly threads of cylinder gage.
Gage bezel cracked.
Cylinder valve chain lock missing.
Cylinder gage screws loose.
Material extruding from safety relief on
cylinder.
Cylinder gage at 0 psig.
Facepiece Dirt covering inside facepiece surface.
Wire support broken inside breathing
tube.
Two screws missing from exhalation valve
housing.
2. Backplate/harness Waist strap missing.
Regulator Screw holding mainline valve lock is loose.

Top screw of front housing cover of regulator
at breathing tube connection is bent and
loose.

Diaphragm and regulator cover shows staining
at vents,

lligh-pressure cylinder seal screvw and gashet
are loose.

Cyllnder and valve High-pressure leak at cylinder conncction,
Cylinder pressure gage guard missing.
Cylinder page at 0 psig.
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Table 2:---Continued.

Facepiece

3 Packplate/harness

Regulator

Cylinder and valve

Facepiece

4 Repulator

Facepiecce lens surface inside dirty.

Breathing tube inner wire support broken in
two places.,

Chin seal portion of facepice is dirty.

Waist strap missing.
Strap tearing at buckle.

Rubber sleeve at clamp of breathing tube to
regulator connection has cracks.

Screw for mainline valve lock is loose,
rendering lock ineffective.

Bottom screw of regulator housing cover nissing
at breathing tube connection side

Regulator gage bezel and lens missing.

Top screw of regulator housing cover at
breathing tube connection sicde is bent.

" Dizphragm has 3 inch by 1/16 inch hole and is

pulled avay from retaining ring at 5:45 and
7:30. ‘ ‘

Diaphragm is stained at vent.

Cover js stained at 5:45 and 7:30.

Cne cover screw is missing,

One cover screw is bent.

High-pressure ring seal to cylinder connection
is missing.

Cylinder knob locking pin is unlocked.
Cylinder gage at 800 psig.

Inside lens surface dirty.

Lens retaining ring dented in scveral place.

Fxhalation valve dirty on both sides.

Facepiece rubber tearing at left head strap
molded retainer support.

Facopiece rutber is cracking at right head
strap molded retainer support.

Mainline valve lock inoperable.

High-pressure hose cut and gouged,

Ring asral missing from high pressure
cvlindcr seal counecticn.
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. Table 2.,-~Continued.

1/ Clock locations observed
cover toward vicwer.

Screws holding back cover housing of
regulator are loose.

Cage bezel is cracked.

High-pressure Jecak at cylinder connection.

Regulator cover shows staining at vents.

Diaphragm regulator not stained.

Diaphragnm in envelope shows staining around
3/16 inch by 1/6 inch hole and two additional
spots at 30 degreecs and 60 degrees from hole.
Regulator plate spring shows staining at
vents and about 30 diagrees from vent.
Demand valve deflector cracked.

‘ith regulator outlet at top and regulator



“on Apri3l 23, 1979, and were completed on May 11, 1979. Except for the
=odium chloride penetration tests, all tests were conducted as
prescribed in BOM Schedule 13E for the IDM-13E-08 type of apparatus and
as prescribed in MSHA/LICSN 30 CFR Part 11 for the TC-13F-39 and TC-13F-
40 types of apparatus. For the sodium chloride penetration test, the
regulators were placed in the center of a test hood which is
approximately 36 inches high and 36 inches in circular diawmeter. The
regulators were challenged with a sodium chloride aerosol of
approximately 0.6 nicroncter mass median aerodynamic diameter at a
concentration of approximately 15 mg HaCl/cubic meter. The acrosol was
generated by a Frontier Enterprises, Jne., FE S60A nebulizer and
measured by a flome photometer. The uethod is discussed further in "A
Gnide to TrnZustrial Respiratory Protection' (MIOSH 76-189). Decause of
the condition of the apparatus as received from Lubbock, texas, and the
desire to not disturb the contents of the Lubbock eylimders, the
following tests were performed using the indicated parts. The KNIOSH
parts werce taken from Jaboratory stock used for approval and check
testing of Scott apparatus and were pre-tested for satisfactory
operation.

Packplate/ Cylinder

harness Fegulator and valve Faccpiece
Sodium
chloride
penetration NIOSH Lubbock NIOSH NIOSH
Teoamyl
acetate
penetration NIOSH Lubbock NIOSH NIOSH
Exhal Resnist. NTQSH Lubbock NIOSH Lubbock
Inhal resist. RIOSH TLubbock NIOSH Lubbock
Static press. K1QSH Lubbock KIOSH Lubbock
Gas {low niosiu Lubhock HRIOSH N/A
Service time NIOSH Lubbock K10SH NIOSH
Remaining
service time

indicator INERONS I Tubbock KIQSH NIOSH

A list of a7l the tests performed by NIOSH, the BOM Schedule 13E and
MSUA/IIONN 30 CI' Tare 11 veferences, the applicable performance Jevel
reguireiaents, and the obscerved perforsance levels, are shownn in Table 3.
The perforemance failures ave wmarked () in Table 3.
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Taf]e 3. --Performance Testing by NLOSH from 4-22-79 to 5-11-79, of lLubbock,

Texas, Self--Cuntained Breathing

Dcmund'(pd).

Type of
_test
NaCl

penetration

Isoamyl
acetale
penetration

Exhalation
resistance
85 lpm

KTOSH
Auxsigned
Punber

1

BUM or
MSHA/NTOSH

Refercnce

MSHA/NTOSN
special

do.

do.

do.

MSHA/NIOSH
11.865-19

do.
BOoM 11,32
MSHA/NIOSH

11.85-19

MSHA/NIOSH
11.85-0

do.

BOM 11.21
(d)(2)

MSHA/RTO5H
11.8.6

Required
Perfor.mance
_Level
<0.002%
crpected

do.

do.

do.

No detectable
leakage

do.
do.

do.

<1" U0 (1)

<2" Ha(r above
static/ <3.5"
}120 'I:ntal (pd)

do.

do.

Apparatns, Dimand (d) ond Pressure-—

Observed
Perforviance

_Jevel

14% (d)
<0.002% (pd)

0.0039% (d)
<0.002% (pd)

7.77% (d)

<0.002% (8 and pd as
received)
7.069% (d with diaphragm
from covelope)

0.00523%(pd with diaphragm

from envelope)

large leak (d)+

Test not performed.

Very large leaks (d)*
Test not performed
because diaphragm was not

original.

Too high for test equip-~
ment (pd)

4.85" 11,0 (pd)*
0. 65" 1120 ()
3.15" Hs0 as received*

2.1" H.0 w/dinphragm
from envelope (pd)
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"Frhalation
resistance

at breathing
rmachine airflows

Inhalation
resistance

Static
pressure

MSUA/NIOSH
11.85-5

do.
BOM 11.21
(d)(2)

MSHA/RIOSH
11.85-5

MSIA/NTOSH
11.85-5

do.
BOM 11.21
(a)(2)

MSHA/NIOSH
11.85-5

MSHA/NLOSH
11.85-6

do.
N/A

do.

N/A

N/A
N/A

N/A

<1.25" Ho0 (4)
>0" 120 (pd)
do.

do.

do.

14.1" 1,0 (d)
14.1" H,0 (pd)

6.44" W, 0 (d)
5.82" H,0 (pd)

oY)

1.16" H,0 (d)

1.04" H,0 (d) as received
2.6" H,0 (pd) as received
1" HZO (d) with diaplhragm
-from enveclope

-" .
“3" H,0 {pd) with diaphragm

from envclope

~2.91" Hy0 (d)*
0.83" H20 spike (pd)

3.95" H,0 (d)*
-1.45" 11,0 (pd)*

1.12" H20 (d)

1.95 " H_O (d) as received
-0.42" H50 spike (pd) as
reccived * .
2" H70 (d) * with diaphragm
{rom envelope

>0" H90 (pd) with diaphragm
from envelope

do.

N/A -

10

1.37" Hy0 (pd)

1.04" H,0 (pd)

N/A

0.91" H,0 (pd) as rec'd
1.05" K50 (pd) with
diaphragn {rom cenvelepe

[
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'fab]e 3.--Continued.

Gas flow 1 MSHA/WIOSH  >200 lpm at 142 Ipm full*
11.85-8 full pressure 310 Jpum 500 psi (pd)
and 500 psi
2 do do. 110 1pm full*
112 1pm 500 psi®{(pd)
3 BGM 11,21 do. 182 1pm full*
(d) (3) 200 lpm 500 psi (&)
4 MSHA/HTOSH do. 118 Ipm full *
11.85-8 180 1pm 500 psi (pd)*
Service time 1 MSHA/MIOSH 30 wminutes 20.3 minutes *
131.85-10
2 do. do. 30.9 minutes
3 BOM do. NuobL merssured because
11.21(d) (&) decrease in service
time would not he
expected for demand unit.
4 MSHA/NIOSH do. 31.9 minutes
11.85-10
Femining 1 MSHA/NIOSH Operates be- 16.3 minutes#®*
service time 11.82 tween 22.5 and
indicator 24 minutes
2 do. do. 23.2 minutes
3 BOM do. nol measured
11.21(c) (6)
4 MSHA/NKTCSH do. 25.3 minutes®
11.82
* Indicates failure te meet applicable BOM or MSHA/NIQSH performance requirements.
E]

(20.3 minates),

1]

temaining service time indicator operated

at 80% of obscerved service time



N puring the tests described in Table 3, NIOSH personnel made the
"following general observations: :

1. Apparatus and regulator with damaged or displaced
diaphragms, i.e., NIOSH numbers 1, 3, and 4 (with diaphragm
in envelope), showed excessive penctration when operated in
the demand mode.

2. A1l apparatus had airflow less than 200 lpm required at
full cylinder precssure.

3. Apparatus with dirt in facepiece, i.e. NIOSH number 1 and 2
showed excessive exhalation resistance.

4, Excessive inhalation resistances of NIOSH nbmbers 1 and 2
indicated possible regulator interior misadjustment, dirt,
or danmage. "

5. Operation of remoining service time indicators was outside
HSHA/NIOSH specifications on NIOSH numbers 1 and 4,
indicating misadjusted, dirty, or damaged alarm.

CONCLUSIONS

On the basis of the physical examination and performance testing of the
three self-contained breathing apparatus and one regulator, as rcceived
from the Lubbock, Texas, Fire Departwent on April 23 and 24, 1979, NIQSH
has determined that the subject apparatus do not meet the applicable
requirewents of BOM Schedule 13E or MSHA/RIOSH 30 CFR Part 11.

In each instance, several repairs, replacements, and/or adjustments
would be vequired to meet the reguirements of BCM or HSHA/NIOSH
approval. However, it must be stated that N1OSH has no information
concerning the exact condition of the apparatus before or at the time of
use at the fire scene on March 25, 1979. All NIOSH observations are
limited te the condition of the apparatus as received by KNIOSH.
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