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This documeht:g;
Chemical, § @

ifyin ’Resplrator (PAPR) submlt‘ted for Approval Extension of Approval, or examined
during'Certification Product Audits, meet the minimum certification standards set forth in Title 42
CFR, Part 84, Subpart G, Section 84.63(a}(c)(d); Federal Register Volume 60, Number 110, June

995.

he purpose of this Standard Test Procedure (STP) is to describe the test conditions and
procedures necessary to test and certify manufacturer submitted CBRN PAPR applications. A
CBRN PAPR being a complete tight fitting or non-tight fitting facepiece properly outfitted with
manufacturer unique components and a properly designed manufacturer specified PAPR blower
and canisters which are installed per the manufacturer’s installation requirements outlined in
current user’s instructions. This procedure is used to test CBRN PAPR systems against Sarin
(GB) vapor, while the respirator is operated in dynamic mode by means of a breather pump
connected to the breathing zone of a manikin headform. Instrumentation is integrated under this
static chamber platform for the purpose of generating and controlling challenge concentrations and
detecting agent permeation and penetration of a tested respirator. This procedure is a separate test
under the NIOSH NPPTL Respirator Branch, Certification, Evaluation and Testing Section (CET)
heading of CET-APRS-STP-CBRN-0550 for challenge of SarinVapor. This procedure is
designed to rigorously test the evaluated respirator as a dynamic breathing system and generate
repeatable independent pass or fail results under laboratory conditions.

Approvals: | 1st Level 2nd Level 3rd Level 4 th Level




GENERAL:

2.1 The STP describes test procedures in sufficient detail that a team of persons 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.

2.2 Any laboratory using this procedure to supply certification test data to NIOSH/NPPTL is subject to
the provisions of the NIOSH Supplier Qualification Program (SQP). program is based on the
tenets of ISO/TEC Procedure 17025, the NIOSH Manual of AnalyticaldMethods (NMAM) and other
appropriate NIOSH and NIOSH/NPPTL guidelines. An initial co te quality system audit and
follow on audits are requirements of the SQP. Additional details of the SQP and its requirements can
be obtained directly from NIOSH/NPPTL.

EQUIPMENT. List of necessary test equipment follows:

3.1 SMART MAN, Head/upper torso form or equrr

The features are on a movable section of the head to £ te installing and removing a perlpheral
front face seal, which is made 6 §ili channel between the face and the
permanent part of the head. Th

area to assure against leakage. A i %%tment handle

£
Ea

Wlass steel tubing that is located inside
sinch in diameter, leads from the mouth
fubes are presént. One tube connects to the center of the
tube connects%to the lower middle forehead above the bridge of the
S protruding outward from the oral/nasal region,

the form and 5
area to the ey o %1‘““”

gence of agent. The four tubes are 4" diameter. The
ythe floor of an exposure chamber, which is raised by four
xit and connect to the external monitoring devices. A large channel is
:QMA}{TMAN to allow the anchoring of resplrator system shrouds as
%ﬁ‘%r instructions. Average weight of hollow zinc headform is 85



3.2.

33

Inc., the TDA-99M is one of the primary tools for: g aercsol leaks in the mechanical seals
of the respirator and proper fit of a respirator to clean:SMARTMAN headform under non-toxic il
aerosol conditions. The devicege erates an Emery 3004 niineral oil aerosol that is used to detect

AETDS ﬁl e leak detector compares the
I¢ulates a digital percent penetration

concentration i
value.

T
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Picture 2: Leak detector Model TDA-99M

MINIature Continuous Air Monitoring System, MINICAMS or equivalent (see pic. 3). The
MINICAMS, manufactured by OI Analytical, is a gas chromatograph equipped with a hydrogen
flame emission detector and a preconcentrator tube. The preconcentrator tube is a small tube
containing an adsorbent material to scrub out agent vapor contained in a sample of air drawn




through it for a set time period. The tube is then heated to desorb the agent and introduce it into
the column and subsequently the detector. By preconcentrating the agent, the detection limit is
lowered. The MINICAMS unique software calculates the amount of agent detected over a
specified period of time. The Limit of Detection (LOD) is equal to 20% of the 8 hr Time Weighted
Average for the specific chemical agent being detected. Residual contamination is the amount of
challenge agent lingering in the breathing zone of the respirator when a new, clean respirator is
mounted on the SMARTMAN. Residual contamination is quantified at the beginning of each test
and the MINICAMS output must remain stable for a period of 60 minutes prior to the initiation of
any test. Two MINICAMS are required in order to continuously nit the interior of the
respirator for CBRN respirator certification.

at (see picture 4). This multirange, variable rate
jectliquid agentat a controlled rate into an air stream to generate a
llengé congentration can be varied over a wide range to accommodate
iquid agent is contained in a syringe connected by a flexible cannula, a
ifo ca\gty or vessel, to the dilution airline. The plunger of the syringe is
"pump to deliver a calculated constant flow of agent. The
 agent is adjusted by changing the speed setting of the pump. Rate Flow Range =
-ml/hr, Flow Accuracy = +/- 5% Nominal. Technicians must be proficient on
ctions.

. pump’s user 1%1%;

L
o %Eﬁfg



3.5

3.6

Picture 4: Syringe pum L

to as the M111er-Nelson (MN) cem}}:

OF Y] Mlller-Nelson Research, Inc., is an
automated system to control the & i

af an air supply for an

operating respirator system. Laborato i i ater are supplied to the unit;
the three sensors and controiling meghanis orporated flectronically, and the unit output is
air of the required volume/ﬂow (20 152 $ elative humidity (20-80 +/- 3%) and
temperature g - 0.3%). v

Picture 5: Flow-Temperature-Humidity Control System

Exposure Chamber or equivalent (see picture 6). The respirator exposure chamber is constructed
of clear, chemical resistant material (Plexiglas ® or Lexan®) or other equivalent material. The
floor must be constructed efficiently to support the 85-pound SMARTMAN. The front panel is
removable and is held in place with clamps on each edge. The dimensions are approximately 2 ft.




3.7

cubed. Four Plexiglas legs are attached to the bottom to hold the chamber above the floor of the
hood and allow room for laboratory tubing and the face adjustment handle. A M12A1 military
specified air-purifying canister is installed on top of the chamber to filter the air that passes out of
the chamber. There are ports in the sides to accommodate tubing for challenge concentration and
clean purge air mixtures. An electric fan is installed near the top front to achieve a mixed
challenge concentration. A “Clean Exposure Chamber/Cold Box” is a unit used to perform a fit
and leak check on a respirator test unit (no agents used in this chamber) before it is installed in the
agent exposure chamber. An “Agent Exposure Chamber/Hot Box™ is a chamber used to perform
testing of the respirator unit, using live agent. :

( g}@z‘fmlxmg area that allows the chemical agent syringe
tom the Miller Nelson controller to mix and generate a

f chemical warfare agent. When the mixture is not being passed into the

Eg%@:g} QQpassed through a scrubber filter (an M 18 mil spec canister or

exposure ¢l
equivalent).



Picture 8: Breather Pump

3.9 Mass Flow Controllers or equivalent. Manufactured by Tylan Electronic or Brooks Instruments.
Mass flow controllers are used to control the flow of sample to the MINICAMS and the flow of
laboratory air to flush out the exposure chamber when the agent challenge is removed. The mass




flow controllers are sized to meet the flow requirements. Flows are controlied to +/- 2% of set
point. Photo not provided.

3.10  Ambient Air Analyzer, MIRAN model 1A or 205B, or equivalent (see picture 9 and 10).
Manufactured by Thermo Environmental Instruments Inc. It is an infrared absorption based
detector that uses a long path length cell up to 20 meters, into which the air sample is introduced.
This analyzer is used to monitor the challenge concentration of the vapor phase of the chemical
warfare agents. Model 1A is used for the Sarin (GB) concentration @@pd model 205B or an
equivalent is generally used for the HD concentration.

t been subjected to Durability Condmomng is required for the GB
| ppllcatlon” Upon confirmation that the PAPR successfully passed the
\pplication GB Test, two (2) additional PAPRs shall be tested for GB
1@, er” LAT after they have been subjected to Durability Conditioning in
ccor@éjﬁte with CBRN PAPR Statement of Standard.
312 “%i? ry Requirements: In order for the PAPR to be tested for the entire test duration of
sBight (8) hours, the applicant must supply a battery (for this test only) that is sufficient to
operate the PAPR at the rated airflow for nine (9) hours; otherwise, the laboratory
manager shall integrate a subsequent power source or an additional battery so that the
PAPR operates at the rated flow rate for the entire test duration.

3.11.3 QUALIFIER LAT: GB Live Agent Test canisters, hoods, facepieces, blower units and
accessories should be received from the appropriate NIOSH/NPPTL sanctioned source.
No alterations to canisters are authorized prior to or during live agent systems testing. No
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3.11.5

use of duct tape or 100mph tape over inlet and outlet areas is authorized in lieu of no caps
or missing caps. At NIOSH/Tenant Laboratory initial certification qualifier application
inventory, canisters received in the Minimum Packaging Configuration are required to be
plastic bagged, regardless of type of original packaging, and delivered to LAT lab upon
completion of satisfactory certification inventory.

REMAINDER LAT: Start of GB Remainder LAT is contingent upon testable PAPR
systems completing all required NIOSH/NPPTL CBRN PAPR Durability Conditioning
testing. Durability Conditioned canisters will be attachedipegimanufacturer instructions
to available compatible application PAPR assemblies prior to live agent testing by

qualified and designated laboratory live agent testin icians only. Durability
Conditioned canisters should be received in an a ble Ziploc bag and
administratively labeled with the date the Duréfa; z Huningt started, completed,
type of damage if any observed, manufacgég,r a% laboratory: gggonmble individual for

the Durability Conditioning, phone nu%:ﬂem’r

aﬁ&laboratory nami
manufacturer s inlet and outlet plug 4t come with the canlste

o E;‘,hestlng My 1;( commence with
receiving the Durablhty Condltxoned I ”’féégrs f%’WBR assemblies. Any canister
damage during Durability Condmonmg il iire

k . K
Annotatlon GB Live :&ggﬁ@ ! &tems test canist

w1th the foi?%% we

g any testing; all measuring equipment and instruments to be used must have
112% o 2 method traceable to the National Institute of Standards and Technology
pee with the manufacturer's calibration procedure and schedule.

4.2.1.1 Breathing Machine Requirement (Both Constant Flow and Demand Response
Flow)

Airflow = 40 liters per minute
Respirations = 36 +/- 2 strokes per minute
Tidal Volume = 1.1 liters



4.3

4.2.1.2. Breathing Machine Requirement (Demand Response Flow)
Airflow = 60 liters per minute

Respirations = 55 +/- 2 strokes per minute
Tidal Volume = 1.1 liters

4.2.2 Miller-Nelson airflow settings into exposure chamber:

e
ent/method dependent. The
termine an appropriate airflow

Airflow Rate: The actual value here is experj
value eventually used must be documented%g

exposure chamber, considering the ag
volume of chamber, breather air fl %
PAPR. 4 S,

Relative Humidity: 25 +59
Temperature: 25 + 3°C

423 SMARTMAN Sampling Point:

Breathing zo
sequential du

424  Sarin (GB) Vapor Test.

4.2.4 lsxNapor Challenge Coh
= %&Challenge Time d1ssem1nat01a on) = 30 minutes, but no longer than 31

arin (G ust be Chemical Agent Standard Analytical Reference Material
SAI@M). Amalysis must be NIST traceable. Proper CASARM storage
uirements must be followed.

e zﬂ“érmmatlon Parameters: The test will be terminated to protect the detectors from

over-saturation provided a candidate PAPR shows failing criteria prior to the eight (8)

Jour mark. The termination point should be set at or above the highest calibration point
for each one of the MINICAMSs in use.

Safety and Training: Normal laboratory safety practices are required. Laboratory specific
regulations such as US Army Regulation 50-6, Chemical Surety apply as required. The practices
includes all safety precautions described in the current Occupational Safety & Health Facility
Laboratory Safety Manual, the applicable US Army Regulations, the U.S. Army Soldiers and



Biological Chemical Command Laboratory Safety Procedures, and any other equivalent
manuals/periodicals.

4.3.1.  Safety glasses, lab coats, assigned respirator, butyl apron and butyl gloves are required be
available/worn as laboratory standard operating procedures apply.

43.2. Work and walking surfaces must be maintained free of clutter and non-essential test
equipment.

4.3.3.  When, handling any glass laboratory equlpment lab tggﬁmmansand personnel must wear
approved gloves, which are rated appropriate in acgg rdance with current safety and
hygiene plans.

cumentation is
ﬂulred to be trained
ihg procedures

4.3.4. Laboratory personnel are required to be U%d%ﬂ this STP
required to be available for review of said mmg Personnel :
and qualified per local requirements ifiall applicable standard op:
(SOP) appropriate for the test. :

4.3.5. The responsible technician must be kn lﬁ% aboyt the specific GBRN PAPR being
t BRN PAPR hardware components,
subassemblies and acgessorles and be able t(ﬁ%‘%oﬂ accurate trouble shooting of the
CBRN PAPR and suba @mbhes to ensure it isfigeperly operating properly in accordance
4 ggnmble technician must be able
It 'ﬁriaceplece on th@%&%ARTMAN headform without

: APR matetial.

4.3.6. LAE: %u; ment passing crgf ling these ! test protocols will be treated as
it gnals in accorda ice with local faboratory procedures and methods.
1.contaminated GBRN PAPR materials is the responsibility of the testing
tory. In: E'{i:ordance with th%ST; respirator manufacturers are released of

‘g;eestmg lab test equipment procedures per

ropridte Material Safety Data Sheets, manufacturer’s instructions and
ent Health and Safety manuals, or other appropriate documentation for the

44,1 Background Reading: A Laboratory MINICAMS, as opposed to a Field MINICAMS, is
used as the detector for agent penetration/permeation into the CBRN PAPR. It consists
of a monitor, PC computer, Linear Mass Flowmeter and optional printer or recorder.
Before the PAPR is placed on the exposure SMARTMAN, the MINICAMS are required
to show steady state background readings lower than the lowest point on the current
MINICAMS calibration curves. This is accomplished per local laboratory procedures but
may involve the use of a clean M40 nul spec respirator mounted on the SMARTMAN




44.2.

443

444,

445

head form. The SMARTMAN is then allowed to breathe for the required time (8, 12, 48,
72 hours etc.) until a steady state background is achieved that is lower than the lowest
current calibration curve point indicated on the respective MINICAMS performance
results. The live agent test (LAT) for certification is not authorized to start without the
background readings of the assigned SMARTMAN system (tested respirator and
headform) being within the limits specified above.

Unit of Measure. A small volume of air is drawn through a preconcentrator tube
containing an adsorbent material: GB sample volume is gppreximately 200 mL. Agent in
the sample is adsorbed on the material. Later in the ¢ cle the tube is heated to desorb the
agent, which then flows through a gas chromat h column to a flame emission
detector. Because the total agent in the samypl ~§ cted at one time instead of
continuously, the detection limit is much lo %uantity of agent detected is
calculated back to the sample volume and igs pragsed as ng‘ L. b

MINICAMS will be synchronized so that

minicam sampling end:
E

manual. The appropriate. pti
photomultlpher tube, Inprggmple Wﬁ 1€
spec1es (phosphorus) is forxﬂ?;ﬁ i

cal warfare agent that is being used. In order to
% MINICAMS must be standardized. Standardization

et or verify operational parameters for appropriate agent
erform standardization

Record ASCII file name on Data Sheet

Standby for start of testing

4.5. EQUIPMENT PRE-TEST CONDITIONS: SMARTMAN GB Vapor Generation.

4.5.1.

Vapor Concentration. The vapor challenge for SMARTMAN testing is generated by
injecting the required quantity of liquid agent into the volume of air that passes through
the exposure chamber to give the challenge in mg/m* This is accomplished by a
combination of controlled airflow from the Miller- Nelson Air controller and a syringe
pump for injecting the agent through a heated “tee” into the air stream. Determine the
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4.6.2.

volume of air needed to pass through the exposure chamber per minute (flow rate) and
the quantity of agent necessary to give the specified challenge concentration for this flow
rate, taking into account the volume of air discharged into the chamber from the filtered
and exhaled air of the PAPR.

Ramp Up Time: Conditions for each individual system will have to be determined for
each laboratory setup to achieve the required ramp up time for CBRN PAPR exposure
concentration. The ability to accurately detect and quantify, this agent ramp up time is a
requirement for the testing laboratory and ramp up tnne aﬁ@a&ent duration exposure time
graphs should be available to confirm agent exposure ffation i accordance with the
procedures of this STP.

The example conditions below can be used as guidelines. itions for each individual

x

om 1n1t1a1 start of syringe pump to 189
mcentration start point.)

il

%%mutes = E"APR airflow rate Dependent

’“ﬁaz

. f~'ect the requ1re ount of agént per unit time. Draw up the total amount
d into the syrmgeﬁ’%ylth a small excess, connect one end of the cannula (the

%tﬁe end of the plunger. Turn on the power to the pump.
e md agent will be injected into the air stream as a vapor
e. The mixture passes into the mixing chamber where it is thoroughly
troduced into the exposure chamber for the test.

The M}l% Nelson unit receives compressed air from the laboratory house air supply
system. i bperate the Miller-Nelson according to the manufacturer’s instructions. The
SENSOT for relative humidity and temperature must be calibrated, as well as the flow

er, since it is important that the total flow through the test system be known in

et to supply the requisite amount of agent from the syringe pump. Insure the total

Alow, temperature value and relative humidity values are logged in the technician’s lab

logbook prior to commencing each actual live agent test.

Set the readout panels on the Miller-Nelson according to paragraph 4.2.2. Ensure the
Miller-Nelson is properly configured for current test procedure and all required airlines
are secure to inlet ports of SMARTMAN and Miller Nelson systems. Allow the clean air
to flow through the mixing chamber and the M18 filter until it is time to start the test.



4.7. EQUIPMENT PRE-TEST CONDITIONS: Syringe Pump.

47.1. A syringe pump is used to inject liquid agent into the dilution air stream at a
controlled rate such that the concentration of agent in the air is that required for the challenge
specified for the test. Manual setting of the syringe pump controls allows the pump rate to be
changed by using a turn knob. The syringe rate will depend on the airflow rate of the PAPR
and must be set to maintain the requirement challenge concentration.

4.7.2. Select the size syringe that will hold sufficient agent for! G (

total volume of air required. Fill the syringe to the volume fé“%ermméd and attach the syringe

to the ﬁttmg on the flexible cannula. The cannula is no made of plastic with Luer locks
in the dllutlon airline. Set

the syringe in the holder and clamp it in place. Moéz
the end of the plunger.

4.7.3.  Set the switch on the pump to th
mjectlon rate. Turning on the power ¢
the syrmge to begin generatmg the a;g

4.8. EQUIPMENT PRE-TEST CO :' TTONS: TDA- 99M 3 0l Leak Detector

teiaerosol leaks into the CBRN
dform cold box. Ensure the

4.8.1.

- PAPR shall be activated in the
t procedures for the PAPR follow the

1 the fost
rrections for canister deformities at this time. Ensure the lab book is
1 hotos are taken / available for follow up incident review if

%hco

power and let the leak detector equilibrate, according to the manufacturer’s
. Turn on the breather pump to activate the negative pressure test respirator.
he detector inlet to a sample line from the SMARTMAN. When aerosol is

ot erated, direct the wand to various portions of the facepiece and all mechanical

483. Connect the TDA-99M to a port into the exposure chamber and fill the chamber with
aerosol. Maintain a constant aerosol concentration inside the exposure chamber for 30
minutes. Check the display on the TDA-99M for detection of acrosol inside the
facepiece. When the detector indicates a maximum penetration of less than 0.0010% for
30 minutes which indicates no leakage, continue with the next item in the LAT
procedure; however, if 0.0010% cannot be obtained and there are TDA-99 reading
fluctuations due to residual particles from the APER manufacturing process, the



laboratory manager shall make a determination whether a true leak exists or residual
particles are being detected. If there is evidence of leakage, attempt to find and eliminate
the leak. If leakage or contamination is detected, it is at the laboratory manager’s
discretion whether or not to continue with the test. Annotate the lab book with description
and decision.

4.9. EQUIPMENT PRE-TEST CONDITIONS: Quality Control Measures.

4.9.1.

4.9.2.

4.9.5

inflate it to the recommended statlc pressure v
with a known rated helium concentration and pi;
detector to check the entire surface and the@g% gih

by the helium leak probe procedure musi%ja‘é‘ osed and ehﬁﬂgﬁed if possible. The
leak test is to be performed initially ofi'each new or recondltloned&% RTMAN and

MINICAMS by using liquid
ntrations. These solutions are to be made

1 procedures A stock solution is
the primary solution ma Wweighi i into a volumetrlc ﬂask and
diluting to volume. T k
noted before that time.
solutions that are used to s
,f@ggg e week, unless M1
” lass A glassw

75 L%&S The standard solutions may be
NIC MS anal éﬁﬁﬁdlcate that the solutions are
must be used’ for all volumetric work. Cahbra’uon

i

: rated by the US Army Test Methods & Development Equipment
;;rology Laboratory, in accordance with ISO 17025 procedures or

Leak Testing: PAPR leak testing using the TDA-99M Aerosol Tester is
ed on the facepiece after installation on the SMARTMAN and while the breather
p and PAPA are operating. Allow the TDA-99M to stabilize in its initial detection

«procedure, When readings are stable within £2 end place digits of 0.0000, the TDA-99M

Aerosol Tester is ready to begin detecting potential leak paths. If there is no leak, the
display on the TDA-99M should read 0.0000 % penetration. Values of 0.0009 to
0.0001% penetration of particulate are acceptable.

MINICAMS Detector Response; Check the response of the MINICAMS detector, before
and after each LAT. This is done by injecting an aliquot of standard solution that
contains a known concentration of agent near the mid-range of the standard curve. Inject




5. PROCEDURE (GB Vapor Challenge (0550):

the aliquot into the end of the heated sample line from the oral-nasal sampling port; it is
necessary to disconnect the line from the bottom of the chamber to do this. This is called
a “check shot”. Repeat it at the end of the test to assure that the detector response has not
changed during the test. The response of the detector should fall on the standard curve at
the value expected for the amount of agent in the aliquot, or within 10% of that value.
Record results of check shot in Laboratory Notebook. If the check shot does not
reproduce a verifiable result, repeat the check shot. If the second check shot is not within
the 10% parameter, the test is invalid.

5.2 GB LAT (0550

5.2.1

52.4

525

Conditioned units per CBRN PAPR.
Durability Cond1t1omng the 1tem§

the PAPR before testi@g If the PAPR uses 1
batteries and install tﬁw@agl the PAPR.

NOTE: The applicant niiigt pr :

operate the PAPR at the ra%d air - otherwise, the laboratory

manager shall integrate a su@eque,gz OWer soure e or an additional battery so that the
ope rate for th % tire test duration.

@‘“‘

test only) that is sufficient to

communication device for malﬁmctlons dunng the course of the test and
v1sually§ﬁeck it and other accessories at the termination of the test for visible cracks
i ireaches of the airflow boundary, a.k.a. compromises of form, fit or function.

4iin on the breathing pump (See Requirements in Paragraph 4.2.1. for the prescribed
eathing rates). Use the integrated SMARTMAN magnehelic pressure gauge as

required as a qualitative indicator of PAPR performance and can serve as a tool for

observation purposes.

Using the TDA 99M, leak test the PAPR in the operational mode (blower operating).
Connect the detector inlet to a sample line from the SMARTMAN, allow the PAPR to
breath, and creatc a stable value on the TDA-99M. When the aerosol is being generated,
direct the wand to various portions of the facepiece and all mechanical seals and joints to
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detect any leaks. The aerosol will be detected inside the facepiece if it finds a leak path.
If any leaks are found, they must be corrected by only authorized laboratory personnel or
the manager. If a leak is found through the canister, cormect a clean airline from outside
the exposure chamber. If no localized leaks are found, replace the front panel of the
exposure chamber. Connect the TDA-99M to a port into the exposure chamber and fill
the chamber with the aerosol challenge. Maintain the aerosol challenge inside the
chamber for thirty (30) minutes of continuous TDA-99M operations below 0.0010%
penetration. If penetration exceeds 0.0010%, the TDA-99M alarm sounds, and/or the
digital readout shows higher values, stop the 30 minute t; 5 i@analyze the system and
restart a new 30 mmute test per1od The PAPR must paés'a continuous 30 minute test at <

exposure chamber to be considered “qualified” tg-prog;
after repeated attempts a successﬁ.ll leakage te@ﬁamot b

the fﬁféepwce to
the facepiece and nosecup to the headfg. y

g@?such as allowing the resp‘

analysis by a third party*?g 5 m;facturer s MSDS and the
particulates must be detertp.m e.non-toxic in the;; “f?irte and chronic human
toxicology perspective bef

respirator. If the applicant <
testinglabe atory manager has.th
upgh'the tlity of the respir

fiue the test or terminate the test based
A 99M indicator screening test.

SMARTMAN should be allowed to breathe until the steady state
er than the lowest calibration curve pomt indicated on the respective

1l meats necessary to gam a steady state background lower than the lowest
curve point for both MINICAMS before starting LAT.

Mount the PAPR on the SMARTMAN in the agent exposure chamber. Conduct a TDA-

99M 30 minute test by repeating steps of paragraph 5.2.5, with the exception that once
the agent exposure chamber is sealed and no leaks are confirmed with the TDA-99M, the
TDA-99M aerosol challenge is discontinued. Ensure the agent exposure chamber is
purged of Emery Oil particulates for at least 15 minutes. Insure that the removal of the
TDA-99M test hardware does not disturb the established seal of the PAPR facepiece to
the SMARTMAN systern. Remove the clean airline from the canister system, if it was
used to isolate leaks.
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52.10

52.11

5212

5213

5.2.14

Turn on the Miller Nelson Flow temperature and humidity controller.

MINICAMS Background Characterization. A background characterization must be run
before every agent test. The MINICAMS should be monitored for a period of 60 minutes
prior to the initiation of the chemical warfare agent test. Confirm that background level
is less than the lowest point on the MINICAM calibration curve. If the background level
is not less than required, trouble shoot the SMARTMAN system, do not start the test,
advise laboratory manager and if necessary remove the PA PR facepiece or hood, rinse
the headform with IPA, redon the facepiece or hood and restart the procedure for
characterization as necessary. If the PAPR is rem

test procedure from paragraph 5.2.3.

Set up standard operational mode of test
calibration.

&

Ensure the MINICAMS are calibrated, cl hot is cc;nplete and acceptable and ready
imes and concentrations.

Ensure that the challengg ¢

. i
Monitor the agent expostte chan
period. Characterization r@;@dmg shie

chamber ambient atmospherg: dete

‘ ég%al&;;@ted and is ready for analysis.
«during the 60 n’ﬁﬁ fes background characterization
flect a ste%ﬁ?state condition. Exposure

peduring baseline determination.

t Flow or a Demand Response type. If the PAPR is a Constant Flow
idChine rate will remain at 40 Ipm (36 +/- 2 strokes per minute}

mrinute vapor challenge phase and through out the remainder of the 8
: Ifthe®PAPR is a Demand Response, the breathing rate shall be set at 40 Ipm

increased fo 60 Ipm (55 +/- 2 strokes per minute) between the 15 minute to 30 minute

. mark ofthe vapor challenge. After the 30 minute vapor challenge, the breathing rate for

emand Response type shall be decreased to 40 Ipm for the remainder of the test.

of

"5.2.16.1. Vapor Challenge (Constant Flow)

5.2.16.1.1. Time zero (0) + One second or start of the agent test is when the first
confirmed vapor state of GB is applied to the interior of the exposure chamber while
the MINICAMS are actively sampling. Vapor is pumped in for 30 minutes, turned off
and agent decay cycle is monitored for 7.5 hrs.



5.2.16.1.2. Ensure the breathing pump is set at 40 lpm for the entire duration of the
test. Start of the 30-minute vapor exposure is when GB vapor is injected into the GB
exposure chamber and initially detected. Annotate this starting time. Ensure time
management is accomplished that allows the efficient tracking of two simultaneous
events: one clock for total test time from start of GB exposure for 8 hours and another
clock for GB Vapor at 30 minutes.

5.2.16.1.3. Introduce GB vapor agent challenge to the a%ent exposure chamber by
first starting the syringe pumping and turning the valveiiniine from bypass of the
mixing chamber to direct flow from the mixing chag?ésﬁer to thé internal ambient space

ot

of the agent exposure chamber Using the appro e, Miran detector monitor the

total flow to the mixing chamber from Mllle@ﬂ’ elson 1s\m &ndent on the airflow rate
of the PAPR, which includes enough e { clean air exhausted
from the PAPR into the exposure ch
required. The syringe flow rate i sét to 1ntr0duce the quantity %m necessary to
generate the challenge concen »Record when the G AMSs begin
monitoring the interior of thee%ceip;,

5.2.16.1.4. The vapor syringe pump
30 mmutes but no.more than 31 minutes. end of the challenge period, turn off
i ’ the syringe pump, the elapsed time

o time. ﬁEnsure time management is accomplished that allows the efficient
1g of two simultancous events: one clock for total test time from start of HD
exposure for 8 hours and another clock for HD Vapor at 30 minutes.

9.16.2.3. Introduce GB vapor agent challenge to the agent exposure chamber by
first starting the syringe pumping and turning the valve inline from bypass of the
mixing chamber to direct flow from the mixing chamber to the internal ambient
space of the agent exposure chamber. Using the appropriate Miran detector, monitor
the concentration build up in the exposure chamber generated by the mixing
chamber. The total flow to the mixing chamber from Miller Nelson is dependent on
the airflow rate of the PAPR, which includes enough excess to make up for the clean
air exhausted from the PAPR into the exposure chamber and maintain the constant
challenge as required. The syringe flow rate is set to introduce the quantity of agent



necessary to generate the challenge concentration required. Record when the
MINICAMSs begin monitoring the interior of the facepiece.

5.2.16.2.4. After the PAPR has been exposed to 15 minutes of vapor exposure,
increase the breathing pump to 60 Ipm (55 +/- 2 strokes per minute) until the 30
minute mark of the vapor challenge phase. After the 30-minute vapor challenge, the
breathing rate for the Demand Response PAPR shall be set back to 40 Ipm for the
remainder of the test.

5.2.16.2.5. The vapor syringe pump should runfor’the préscribed challenge period
of 30 minutes, but no more than 31 minutes. Aft
minutes of vapor exposure, the syringe rate
to 30 minute mark of the vapor challenge @ﬁf in orde
concentration in the exposure chamb ng from the

laboratory notebook. Ensuf
is bypassed so Miller-Nelson unce
chamber, simulating weathering.
5.2.17. ; %glon in the exposure chamber. This
apable of accurately depicting

Y m funcffon collect data as required and monitor the
%ﬁh@& %g%tect the MINICAMS against saturation. If the system

HINICAMS must capture three maximum peak excursions of 0.044 mg/m’
the F s failure before MINICAMS can be taken off line from detecting.

- The test should be terminated when the full time for the test has elapsed or
three confirmed quantifiable consecutive maximum peak excursions are
verifiable. The pass/fail criteria on Ct are determined after eight (8) hour
completion and raw data tabulation. To terminate the test, turn off breather
pump. Perform a check shot of agent to ensure that the detection system is
still operating correctly. Take an aliquot of one of the mid-range standard
solutions of agent with a microliter syringe and inject it into the nasal
sampling port by injecting the line at the bottom of the exposure chamber.
The MINICAMS response should be that indicated on the standard curve for
the amount of agent contained in the aliquot. The response must be within
10% of the correct value for the final check shot test to be valid.



5.2.20.2 Turn off the MINICAMS per laboratory SOP. Turn off Miller-Nelson
airflow through the exposure chamber. Remove the test respirator; separate
it into components as necessary and double-bag the components in
accordance with laboratory SOP. Remove the bagged components to the
decontamination hood for temporary storage. If requested, a manufacture
representative may review the items at this time to perform reverse
engineering analysis. The test respirator will then be decontaminated,
monitored and disposed according to laborato%SOP Wipe down the
interior of the agent exposure chamber and t;f SMARTMAN using approved
cleaning solution. Dispose of cleaning mateerlals accordlng to laboratory
SOP. Test Service Agreements (TSA) en the manufacturer and the test
laboratory on materials swatch test" @or ﬁ;&f” resplrators is authorized off

gram, current letter,
%Ement in support of

akeup air using Miller-Nelson Controller while simultaneously starting
t challenge concentration detection profile software, if not already started.

Record 30-minute GB vapor start time,

. Record challenge agent start time, GB vapor exposure.

. Ensure chamber ambient challenge concentration is ramping up as expected.

. Monitor MINICAMS for detection, noted penetration peaks and saturation
prevention.

22. Stop syringe pump at 30-minute mark, but no later 31 minutes.

23. Record stop time for challenge GB vapor exposure.

24. Record hold time start (7.5 hours).

25. Eight (8.0) hours, end test.



26. Record end time and local time at 8.0 hours

27. Conduct check shot instrumentation

28. Record check shot results and time of last end of test check shot.
29. Prepare system for decon and removal of tested components.

5.2.23 Data Analysis

5.2.23.1  Lead technician is responsible for accurately maintaining a laboratory
notebook and all required records. Hardcop;éﬁff;g%fdata should be annotated
when pertinent events occur, such as a ca ophic failure, obvious airflow
boundary cracks, accessory cracks/fai‘lt heck shots and test start/end

hardcopies of data that
with NIOSH Task n

Fegmplete all required Test Data

X A. Originals of all test data sheets must
ik file. Test data sheets for CBRN PAPR
“hiange of pre-formatted blank file
(3NIOSH DEIMS electronic

5.2.23.2  Laboratory manager and 16

date, the trans%y{ of applicable files should be updated bi-daily with all
apphicable mformatld”%xo allow timely feedback and prevention of
mmumcatlon K f%b holders of testing lab are required to msure all

rmeation data from the MINICAMS computer into a computer
Microsoft Excel. This table will contain data from the nasal area
d time markers. The resulting table will each have four columns:
elapsed time 2) volume collected 3) sample collection time and 4) nanograms
per sample. Convert the nanograms into a concentration, ng/L, by multiplying
@fﬁ(anograms by a factor obtained by dividing the actual sample volume (typically
11200 mL but may be considerably less) into 1000 mL/L (Example: 1.73 ngx
1/0.2 L = 8.65 ng/L). Convert nanograms/liter to nulhgrams/cublc meter by
dividing by 1000 (Example: 8.65 ng/L / 1000 = 0.0865 mg/m’). Ct
(Concentration x Time) is calculated by multlplymg the collection duration time
times the concentration (Example: 0.0865 mg/m’ x 2 min = 0.173 mg-min/m°).
The cumulative Ct is calculated by adding the Ct value for each sample time.
Using Excel’s Chart Wizard feature, a plot of concentration vs. time and the Ct
vs. time can be generated and printed using all the data in the table.

5.2.23.4 Challenge Concentration Data: Using the computations generated from para
5.2.23.3 above. Plot the challenge concentration versus time and produce two




data graphs that track total detection events covering any maximum peak
excursions over 8.0 hours and total concentration over time known, as
Cumulative Ct, covering the total 8.0 hours of potential curnulative and
instantaneous dosages. If the test is terminated prior to the completion of 8.0
hours due to PAPR failure, MINICAMS saturation preventive measures or
other situations as outlined, laboratory technician, supervisor or equivalent is
responsible for accurately recording all applicable maximum peak excursions
and cumulative Ct detected in the tested time.

i,

PASS/FAIL CRITERIA

6.1. The criterion for passing is set within the authority of 4%%13 ;Part 84, St ar
(¢) & (d); Volume 60, Number 110, June 8, 1995. Th# follswing criterion shall

This met to Pass the
Chemical Agent Permeation and Penetration Resi,

sment as indicated

Challenge Vapor Maximum Number
Concentration Concentration Breakthrough of
(mg/m’) (concentration Systems
integrated Tested
over minimum
test time)
(mg-min/m")
1.05° 3

encration will be initfated immediately after test chamber has been sealed.
efvapor.gdncentration and ends at 8 hours. Supplemental electrical

le time of approximately 2 minutes.
ygidk excursion data points must not be exceeded for the duration of the

Test Time: 8.0 hours.

Two-Fold Pass/Fail Criteria:




a) Maximum Agent Breakthrough (Ct) = 1.05mg-min/m’. Concentration integrated over

minimum service life is Ct and it is based on a detection sample time of approximately
three (3) minutes for eight (8) hours. The Ct data value, including all maximum peak
excursion data points, must not be exceeded for the duration of the test.

b) Maximum Peak Excursions = 0.044mg/m> Three (3) consecutive data points at or
exceeding the peak value constitutes a failure where each test value is based on detection
sample time of approximately three (3) minutes for eight (8) hours.

NOTE: Any visible respirator deterioration in gssigned material components such
as breakage, distortion, hazing of lens, crac separation shall also constitute

NIOSH CBRN PAPR Guidelines for Idé Toli st Configurations for
Exposure to GB, current version. ‘

ils as a result of laboratory‘ f
&
] power l%s or incorrect techii

immediate mandatory retest upon g
testing laboratory, at no additional ‘o
concerned, retgsts the respirator,

6.1.2  Precision and accuracy
laboratory procedures

ethodg:Supports a plus or minus 25%
APPTL CBRN STP P&A tolerance can

6.2

( ical, Blol%gcal Rad1olog1ca
tor (PAPR submltted for

cordg% in the NIOSH DIEMS and STP recognized formatted CBRN PAPR
ndix A). All applicable data, graphs and photographs taken/made by

7.2, All videotapes and photographs of the actual test being performed by testing laboratory personnel,
or of the test equipment shall be maintained in the task file as part of the permanent record.

7.3. All equipment failing any portion of this test will be handled as follows;

7.3.1. Ifa failure occurs on a new certification application (Qualifier or Remainder
Application), testing laboratory will send a test report to the NIOSH Certification



Evaluation and Testing (CET) Section Chief and await further instructions on
prepare/action any uncontaminated hardware for return to the manufacturer.

7.3.2. If the failure occurs on hardware examined under NIOSH directed Off-the-Shelf Audit,
the hardware will be examined by a technician and the Laboratery Manager for cause.
All equipment failing or passing any portion of this test will be contaminated with
chemical warfare agent, upon request; the contaminated equipment can be viewed by
designated NIOSH personnel in support of incident 1nvest1g,at10n proceedings. Upon
completion of NIOSH proceedings, the equipment is dispgset f in accordance with
testing laboratory chemical surety practices.

RECORD OF CHANGE:






1.

2.

3.

APPENDIX A:
CBRN PAPR GB LAT Certification Test Data Summary Sheet;
NIOSH Procedure No. CET-APRS-STP-CBRN 0550

TEST TITLE: Determination of CBRN Tight and Non-Tight Fitting Powered Air-Purifying Respirator
(PAPR) Performance During Dynamic Testing Against Chemical Agent Sarin (GB) Vapor.

A. Task Number (TN):

B. Manufacturer:

C. PAPR Model #Type:

D. Test Start Date of Qualifier Application:

E. Test Start Date of Remainder Application:

F. Test End Date of Remainder Application:

G. Primary P/N and Subject for LAT Configuration:

H. Gaining NIOSH CBRN Approval Numbers:
REQUIREMENT:

Each of three CBRN Tight and Non-Tight Fitt

‘ Purifying Respi or (PAPR) shall
demonstrate no permeatlon or penetration of GB \?

qual to or greater than the stated

ntration over time (Ct) for the duration
ill start immediately after the test
_ql@ts at or exceeding 0.044
Tuding all maximum pcak

of the eight (8) hour test. GB vap
chamber has been sealed Thre

2 Qe sequential testid
e cumulative

(8)
‘ends at 8§ hours. One respirator
remammg twao respirator systems are

vordance with User Instructions? YES or NO

YES or NO

YES or NO

jﬁi?or to any portion of LAT? YES or NO

ible deformations or aberrations? YES or NO

onents env1r0nmentally conditioned prior to LAT? YES or NC
YES or NO

GB CBRN PAPR LAT igdtion Summary Continuum:

Task Number:
Manufacturer: E Reference No.:

STP No.:

Test Title: Determination of CBRN Tight and Non-Tight Fitting Powered Air-Purifying Respirator (PAPR)
Performance During Dynamic Testing Against Chemical Agent Sarin (GB) Vapor.

H. Did each PAPR pass or fail maximum peak excursions? PASS or FAIL
I. Did each PAPR pass or fail Ct? PASS or FAIL
J. Was all lab test equipment verified calibrated prior to LAT? PASS or FAIL



K. Were the SAF Configuration Part Numbers verified on the actual testable hardware?

PASS or FAIL
QUALIFIER TEST #1  Total Test Time Max Peak Excursions Ct RESULT
(e.g. TN-GB 1 480 minutes or less Quantity failing Value Pass/Fail)
REMAINDER TEST #2 Total Test Time Max Peak Excursions RESULT

(TN-GB2) Same as above {sab). sab
REMAINDER TEST #3 Total Test Time Max Peak Excursion
(IN-GB 3) sab sab

4. COMMENTS:

*&E&sts, candidate CBRN PAPR failed max
¢ aﬁgs as a result of environmental pre —

conditioning prior to Remainder LAT.)

5. SIGNATURES:

A. Laboratory Technician:

B. Laboratory Superyisot:




