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“...one of the most pressing and disturbing
issues of our time — the threat of germ
weapons used by terrorists. That threat is real.
. . .” (Senator Bill Frist, M.D., October 3, 2001)

Selected Agents & Threats
Agents Indications

Chemical agents
Cyanide Rapid breathing, restlessness, dizziness, weakness, headache, nausea and vom-

iting, rapid heart rate. Exposure to a large amount of cyanide by any route may
also cause these other health effects: convulsions, low blood pressure, slow
heart rate, loss of consciousness, lung injury, respiratory failure leading to
death.

Mustard (HD) Blistering of the skin and mucous membranes on contact.
These symptoms may not occur for 2 to 24 hours:
Red and itching skin; irritation, pain, swelling, and tearing in eyes; runny nose,
sneezing, hoarseness, bloody nose, sinus pain; abdominal pain, diarrhea, fever,
nausea, and vomiting.

Ricin Inhalation: coughing, tightness in the chest, difficulty breathing, nausea, and
aching muscles. Within a few hours, the body’s airways (such as lungs) become
severely inflamed (swollen and hot), excess fluid builds up in the lungs, breath-
ing becomes even more difficult, and the skin might turn blue.
Ingestion: internal bleeding of the stomach and intestines that leads to vomit-
ing and bloody diarrhea.

Sarin (GB) Exposure through skin contact or eye contact.
Runny nose, watery eyes small, pinpoint pupils, eye pain, blurred vision, drool-
ing and excessive sweating, cough, chest tightness, rapid breathing, diarrhea,
increased urination, confusion, drowsiness, weakness, headache, nausea, vom-
iting, and/or abdominal pain, slow or fast heart rate, abnormally low or high
blood pressure.

VX Exposure through skin contact, eye contact, or inhalation.
Runny nose, watery eyes small, pinpoint pupils, eye pain, blurred vision, drool-
ing and excessive sweating, cough, chest tightness, rapid breathing, diarrhea,
increased urination, confusion, drowsiness, weakness, headache, nausea, vom-
iting, and/or abdominal pain, slow or fast heart rate, abnormally low or high
blood pressure.

Biological agents 
Anthrax Inhalational anthrax (most lethal form): sore throat, mild fever, muscle aches

and malaise
Cutaneous anthrax: raised bump resembling spider bite within 1-2 days

Botulism Symptoms begin within 6 hours to 2 weeks (most commonly 12 to 36 hours)
after eating food that contains the toxins.
Double vision, blurred vision, drooping eyelids, slurred speech, difficulty swal-
lowing, dry mouth, muscle weakness that descends from the shoulders down
through the upper arms, lower arms, thighs, calves, etc.

Smallpox Fever, malaise, head and body aches, and sometimes vomiting. The fever is
usually high, in the range of 101 to 104 degrees F.

Radiological /nuclear threat
Dirty bomb Radiological Dispersal Devices or “dirty bombs” combine conventional 

explosives, such as dynamite, with radioactive materials in the form of powder
or pellets.

Characteristics, Comments

Sometimes described as having a “bitter almond” smell, but it does not
always give off an odor, and not everyone can detect this odor.

Not found naturally in the environment, but can be carried long dis-
tances by wind.
Smells like garlic, onions, or mustard.
Color is clear to yellow or brown.

Easy to make. It takes a deliberate act to make ricin and use it to poison
people.
As few as 500 micrograms can kill an adult.
Death comes within 36 to 48 hours 

Not found naturally in the environment, but clothing that has come in
contact with sarin vapor can release sarin for about 30 minutes after-
ward, which can lead to exposure of other people.

Most potent of all nerve agents.
Odorless and tasteless.
It’s an oily liquid that is amber in color and very slow to evaporate. It
evaporates about as slowly as motor oil.

Not contagious. Prophylactic inoculation available.
Spores do not have a characteristic appearance (e.g., color), smell, or
taste.

Not contagious.
Caused by a nerve toxin that is produced by the bacterium Clostridium
botulinum.
About 110 cases of botulism are reported yearly in the US.

Contagious. Prophylactic inoculation available.
Direct and fairly prolonged face-to-face contact is required to spread
smallpox from one person to another. Also can be spread through direct
contact with infected bodily fluids or contaminated objects (bedding,
clothing, etc.). Can be carried by air in enclosed settings such as build-
ings, buses, and trains.

Radiation cannot be seen, smelled, felt, or tasted by humans.
Washing reduces the amount of radioactive contamination on the body
and thus effectively reduces total exposure. Taking potassium iodide (KI)
tablets after an incident involving radioactive materials may limit the
risk of ionizing radiation damage to a person’s thyroid gland.

Source: Centers for Disease Control and Prevention. www.cdc.gov

A report in The Washington Post links Al
Qaeda leaders to production of biological
and chemical weapons, thanks to newly
obtained documentary evidence and interro-
gations recently conducted by the U.S. gov-
ernment. The bio-chem warfare agents
appear to be the biotoxins botulinum, salmo-
nella, and anthrax, and the chemical poison
cyanide. (Barton Gellman, Sunday, March 23,
2003; Page A01)
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Bioterrorism: the intentional use of microor-
ganisms, or toxins, derived from living organ-
isms, to produce death or disease in humans,
animals, or plants.

Bioterrorism
Did you know that the first bioterrorism 
incident against a U.S. community occurred
in 1984?

Oregon’s local health authorities closed
down restaurants with salad bars after near-
ly 400 people became infected with
Salmonella Typhimurium. A total of 751 peo-
ple were victims of a bizarre scheme to hold
down voter turnout. A religious cult called
the Rajneeshees grew their own bacteria and
intentionally contaminated salad bars.

Smallpox
In June 200, Oklahoma City suffered a fic-
tional smallpox attack during a program
called “Dark Winter.” Because it’s highly con-
tagious, within 13 days the disease “spread”
to 25 states and 15 countries.

Anthrax
In October 2001, the testing lab at Fort
Detrick, Maryland, found that anthrax spores
sent to Senator Tom Daschle were extremely
potent. It took months to clear all traces of
the weapons-grade anthrax from the Hart
Senate Office Building.

Two postal workers in a mail facility that
handled the anthrax-tainted letters also died.

Mustard Gas
In 1996, the Pentagon reportedly confirmed
a single case of exposure to Mustard Gas in
an Iraqi bunker. But eight years earlier, on
what’s now known as Bloody Friday, a dead-
ly cloud enveloped Halabja in Northern Iraq,
killing 5,000 that day. And 65,000 more vic-
tims suffer from lingering skin and respirato-
ry diseases, elevated rates of cancer, and
birth defects.



Dirty Bombs
In November 1995, Chechen Separatists hid a canister of
Cesium-137 in a busy Moscow park. They claimed to have
seven more “dirty bombs” just like it. Dirty bombs are
cheap, easy to make, and the threat of them spreads
panic in an instant.

Reports of nuclear smuggling raise fears higher. The
Chechen’s seven canisters were never found.

According to a United Nations report, Iraq tested a
dirty bomb device in 1987 but found that the radia-
tion levels were too low to cause significant damage.
Thus, Iraq abandoned any further use of the device.
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Recent acts of terrorism have created an urgent awareness of domes-
tic security and preparedness issues. Municipal, state, and federal
responder groups, particularly those in locations considered potential
targets, have been developing and modifying response and conse-
quence management plans. Since the World Trade Center and anthrax
incidents, most emergency response agencies have operated with a
heightened appreciation of the potential scope and sustained
resources requirements for coping with such events.

The National Institute for Occupational Safety and Health (NIOSH),
along with the U.S. Army Soldier Biological and Chemical Command
(SBCCOM), and the National Institute for Standards and Technology
(NIST) are continuing their efforts to develop appropriate standards
and test procedures for all classes of respirators that will provide res-
piratory protection from Chemical, Biological, Radiological, and
Nuclear (CBRN) agent inhalation hazards.

The Federal InterAgency Board for Equipment Standardization and
Interoperability (IAB) has worked to identify personal protective
equipment that is already available on the market for responders’
use. The IAB has identified the development of standards or guide-
lines for respiratory protection equipment as a top priority. NIOSH,
NIST, the National Fire Protection Association (NFPA), and the
Occupational Safety and Health Administration (OSHA) have entered
into a Memorandum of Understanding defining each agency or orga-
nization’s role in developing, establishing, and enforcing standards or
guidelines for responders’ respiratory protective devices. NIST has initi-
ated Interagency Agreements with NIOSH and SBCCOM to aid in the
development of appropriate protection standards or guidelines.
NIOSH has taken the lead in developing standards or guidelines to
test, evaluate, and approve respirators.

In May 1994, a group of govern-
ment and military specialists
formed the Chemical Agent
Safety and Health Policy Action
Committee (CASHPAC) to
address the need for standards
for appropriate respiratory pro-
tection and clothing, and to rec-
ommend new or revised chemi-
cal agent safety and health poli-
cy to the Defense Agency.

These specialists (chartered
safety & health professionals
from Army Materiel Command
and the US Army Technical
Center for Explosives Safety)
gathered to develop criteria for
performance of chemical pro-
tective clothing and respiratory
protection for use under HAZ-
WOPPER for the Chemical
Stockpile Emergency
Preparedness Program (CSEPP).
Specifically, CASHPAC Protocol
covered testing of Sarin (GB),
DMMP (Sarin simulant),
Hydrogen Cyanide (AC), and
Cyanogen Chloride (CK).

MSA worked with CASHPAC to
identify test protocol for APRs.
Also, MSA conducted independ-
ent live-agent testing of MSA
masks and canisters in accor-
dance with CASHPAC Protocol
and the current thinking for
protection of responders.
Testing of MSA’s Advantage®
1000 & Millennium® gas masks
used with CBA/RCA Canisters

was performed at the US
Army’s Edgewood SBCCom

facility in Maryland and
TNO Laboratories
(Netherlands).

MSA then used avail-
able NIOSH testing
and certification
standards to receive
NIOSH approvals for
use against Riot-
Control Agents (O-

Chlorobenzylidene

Malononitrile [OCBM]and
Chloroacetophenone [CN]) and
P100 high-efficiency particu-
lates. MSA respirators were
identified as being effective
against OC (Oleoresin
Capsicum, the “active” ingredi-
ent of OC tear gas).

Canisters for the Advantage
1000 and Millennium respira-
tors contain the same type of
fill as C2A1 military canisters,
which are used with the MCU2P
and M40 military gas masks, in
smaller amounts. The reduced
fill satisfies the smaller size
requirements of law enforce-
ment for riot control and low
levels of toxic gases.

These compact military-style
masks became the preferred
mask for law enforcement, with
their right or left cartridge
mount on the facepiece, third-
party-documented exceptional
face fits, and ability to maintain
quality and effectiveness.

These masks quickly became
the market leaders, due to qual-
ity, size, comfort, fit, and excel-
lent visibility. Tens of thousands
of masks were sold into law
enforcement and other First
Responder communities
between 1996 and the present.

Even before September 11, 2001,
a growing awareness of increas-
ing threats of terrorism includ-
ed the threat of chemical or bio-
logical weapons. No govern-
ment standard for equipment
to protect responders from
these threats existed.

In March 1999, government and
industry representatives met at
NIOSH in Morgantown, West
Virginia, to review the status of
respiratory protection for
Domestic Preparedness, user
requirements, and governmen-
tal roadblocks. After collecting

CBRN Respirator Standards Development

BackgroundIntroduction
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information from interested
groups and agencies, they
determined how government
approvals to certify equipment
could be structured to meet
responders’ needs while estab-
lishing stronger cooperation
between agencies (CDC, DOJ,
OSHA, DOD).

Theorizing that terrorists were
as likely to use toxic industrial
materials (TIMs) as well as
chemical, biological, and radio-
logical agents, they discussed
how a protocol for testing and
certification of respiratory pro-
tection devices could be devel-
oped for industrial chemicals as
well as chemical/biological/
radiological exposures.

New NIOSH Standards

As a result of the 1999 confer-
ence, the CDC and NPPTL
(National Personal Protective
Technology Laboratory) deter-
mined to establish new stan-
dards for CBRN respiratory pro-
tection. After 9/11, the process
was accelerated, and a new
agency evolved to coordinate
equipment approvals. The
NPPTL was set up in Pittsburgh,
Pa., to take on that certification
role, working with the
Edgewood Arsenal to jointly
“approve” respiratory protection
and clothing.

The respiratory protection
approval process was developed
to evolve standards about every
6 to 9 months, each based on
the earlier findings. The stan-
dards are being developed
through a series of “concept”
papers instead of in the tradi-
tional standards-setting
process.

The new NIOSH CBRN Standard
for full-facepiece APRs (gas masks)
was issued on March 7, 2003.

Testing

This new standard raises the bar
on performance. It tests and
approves devices as a system as
“CBRN-compliant.” It establish-
es very stringent testing and
certification protocols for:
* Chemical, Biological,

Radiological, Nuclear agents
* Mask permeation & 

penetration
* Carry & transportation 
* Use performance
* Quality assurance

How Long?

Systems may be approved for
different durations, the shortest
being 15 minutes. This designa-
tion specifies that the testing
will be performed at the elevat-
ed levels of test agent for 15
minutes. The device cannot
reach the breakthrough target
during that time.

Short-duration devices are
approved in 15-minute intervals
(of 15, 30, and 45 minutes). Long-
duration devices are approved
in 30-minute intervals, starting
with 60 minutes, then 90 and
120 minutes. Devices for this
longer duration would likely be
mounted on the back or chest,
rather than facepiece, due to
the need for large amounts of
carbon fill, so the standard
allows both mask- and back- or
chest-mounted canisters.

Where?

The CBRN Standard defines
environments and identifies
applications where the masks
are to be used, including “warm-
zone applications” and “the cri-
sis provision.”

Warm-zone applications are
activities which would be done
at a distance from the highest
concentration, where monitor-
ing has taken place and it has
been determined that the expo-
sure levels are stabilized. Those
operations would include sup-
port, decontamination, and con-
trol (possibly long-term use), as
well as rescue and recovery.

The Crisis provision is included
because of concern that terror-
ists could employ a secondary
device which would be actuated
as the responders arrive at the
scene. Also, this provision con-
siders mask performance during
potential exposure from pockets
of contaminants during recov-
ery, during extreme physical
demands, or above IDLH
(escape) conditions.

What Challenge Agents?

The designers of the testing pro-
tocol developed their logic from
the concept of the “most credi-
ble event.” One basis for this
concept is the number and type
of chemicals, particularly indus-
trial chemicals, which would
most likely encountered. They
identified 151 Toxic Industrial
Materials (TIMs), put them into
categories or families, then
reduced them to a list of “10 Test
Representative Gases.” The sense
is that if you pick the most diffi-
cult gas within a family, you can
protect against all of the others.

Thirteen biological and 16 radio-
logical contaminants were iden-
tified. These contaminants are
considered “particles” under this
standard, so there is a require-
ment for a P100 filter.

New NIOSH CBRN Standard for Full-Facepiece APRs (aka Gas Masks)

Test matrix
The test matrix defines testing
for each critical dimension of
respiratory protection and the
human interface, including:

1. Both traditional flow 
(64 Lpm) and high flow 
(100 Lpm) that could be
experienced during escape.

2. Particulate testing, done
under normal conditions and
with hot, cold, and hydrocar-
bon-laden air to ensure con-
sistency of performance effi-
ciency.

3. Permeation and penetration
protocols.

4.Fit testing—Laboratory
Respiratory Protection Level
(LRPL) “Fit Factor”
1) with the device as
designed, using the standard
Los Alamos panel; and 
2) to simulate the device
being used with a different
canister, with a panel of 8 

individuals with a weighted
canister—to meet the maxi-
mum requirements of the
standard.

5. A lens-abrasion test (optical
haze) to ensure that the
user’s ability to see is not
impaired because of wear
and tear during storage or
carry.

6.A communications test
(modified Rhyme test) to
ensure adequate communi-
cation between the wearer
and others around him/her.

7. A field of view test to deter-
mine to what extent vision is
reduced by wearing the
device.

8. A fogging test for cold-tem-
perature operations.

9.A carbon dioxide test to
ensure proper air exchange
within the facepiece.

10. A specific test for a hydra-
tion device, if applicable.
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CBRN Standard for Gas Masks (cont.)

Mustard (HD), which easily per-
meates materials, and Sarin
(GB), which can find even the
smallest opening, were picked
to be representative of the
other Chemical Warfare Agents.

Service Life Testing 

Service life testing (at both tra-
ditional- and high-flow levels
for a minimum of 15 minutes) is
performed under various condi-
tions to simulate many possibil-
ities of exposure, such as hot
and cold conditions, different
levels of humidity, vibration dur-
ing transportation, and drop-
ping. Also crucial is a maximum
breathing resistance require-
ment to ensure that users are
not over-stressed by their respi-
rator.

The 10 representative test
chemical agents are listed in a
table below, with concentra-
tions and breakthrough levels.

The levels remain the same for
any duration of canister. The
duration is increased to gain the
longer length of approval.

No strict logic governs how the
levels were chosen. They have
changed a number of times
through the concept develop-
ment. These test levels and
breakthrough concentrations
are stipulated in the final stan-
dard.

Particulate Testing 

The particulate efficiency test-
ing conditions include: hot and
cold, humidity, vibration during
transportation, dropping, and
maximum breathing resistance,
plus DOP penetration. (Initially,
a mechanical P100 filter was
required, and the use of electro-
static filters was excluded.
Because of improved electro-
static performance, they are
now included in this standard,

with additional performance
requirements for the filters,
including an exposure to organ-
ic vapors and a follow-up effi-
ciency test.)

Permeation & Penetration 

The first test calls for the respi-
rator system to be mounted on
a “Smartman” tester and then
be exposed to the challenges.
The system is first tested with
DOP to insure a good fit to pre-
vent contamination of the
equipment by live agents. The
chamber is then filled to a con-
centration of 50 mg/m3 of
Mustard. The test proceeds for 
6 hours; at the 7th hour, .43 to
.86 ml droplets of liquid
Mustard are placed on various
surfaces of the mask to simu-
late a splash. The monitoring
continues for 2 more hours. As a
very invasive chemical, Mustard
is used to test for material per-
meation. The second test expos-
es the system to 210 mg of Sarin
for 8 hours. Sarin is a very pene-
trating chemical that will find
even the smallest opening.

These are very aggressive tests.
It is clear that a gas mask will
need to be made of either Hycar
rubber, butyl, or possibly EPDM,
or have a butyl hood “second
skin” to cover the elastomer. It is
very doubtful that all gas masks
will pass this test.

MSA has tested our Millennium®
Gas Mask to these require-
ments, and found that the
Millennium system exceeds the
8-hour performance require-
ments for both Mustard and
Sarin.

Fit Testing—LRPL 

What has traditionally been
called “fit factor” is now
described as Laboratory
Respiratory Protection Level
(LRPL).

A full facepiece is traditionally
assigned a fit factor of 50 if
quantitative fit testing has been
performed. Most agencies look
for a minimum of 500 as they
perform the tests. The CBRN
standard’s requirement for a
LRPL of 2000 may prevent some
existing masks from being
approved. Another requirement
involves performing a modified
LRPL with a smaller panel of 
8 individuals using the manu-
facturer’s canister, but weighted
to 500 grams. The facepiece
must achieve a fit factor of
2000.

A minimum of 22 test subjects
is required for the LRPL, and 36
to 53 trials are required. The
exercises are the same as used
in traditional fit testing, plus
sighting a rifle, reaching for the
floor and ceiling, getting on
hands and knees, turning head
from side to side, and “facial
expressions.”

Field of View 

The new NIOSH CBRN gas mask
standard requires a effective
field of vision of not less than
90%. Using an American
Medical Association test
method for determining vision
impairment, the panel must
achieve a score of 90. Typically a
binocular facepiece will barely
exceed 90, whereas a full-vision
facepiece will have a score near
100 on a scale of 110. This is so
with MSA’s Millennium Gas
Mask, which has an effective
field of view of 99%, thus fulfill-
ing both the standard’s require-

Canister Test Challenge and Test Breakthrough Concentrations*

Concentration (ppm)
Test Breakthrough 

Ammonia 2500 12.5
Cyanogen chloride 300 2
Cyclohexane 2600 10
Formaldehyde 500 1
Hydrogen cyanide 940 4.7 1

Hydrogen sulfide 1000 5
Nitrogen dioxide 200                      1 ppm NO 2

or 25 ppm NO 2

Phosgene 250 1.25
Phosphine 300 0.3
Sulfur dioxide 1500 5

1 Sum of HCN and C2N2.
2 Nitrogen Dioxide breakthrough is monitored for both NO2 and NO. The break-
through is determined by which quantity, NO2 or NO, reaches breakthrough first.

* Table 3 from “Statement of Standard for Chemical, Biological, Radiological, and
Nuclear (CBRN) Full Facepiece Air Purifying Respirator (APR),” revision 1; March 17, 2003.
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ments and users’ pleas for opti-
mum vision.

Another important measure of
visibility (part of the AMA test) is
the overlapped field of view, the
area that can be seen with both
eyes. The higher the number is,
the better. For example, MSA’s
Millennium overlap is 81.6%,
compared to only 46.1% for
another binocular-style mask.

Interoperability

Among issues that First
Responders to the Oklahoma
City, World Trade Center, and
Pentagon disasters have identi-
fied as crucial to address is
readiness (including caches of
standardized equipment avail-
able for immediate use, training
and proper fitting of protective
equipment, and compatibility of
equipment among neighboring
groups of responders).

Another issue is interoperability.
Because the CBRN Gas Mask
standard has established com-
mon specifications for canister
and facepiece threads, gaskets,
and resistance, the “inter-
changeability” of manufactur-
ers’ NIOSH-approved CBRN
gas mask canisters with
other facepieces is possi-
ble. It’s important to note
that this concept does
NOT promote mixing
manufacturers’ com-
ponents during regu-
lar use, and NIOSH
testing is done with
ONLY the manufactur-
er’s own system com-
ponents. The cautions

and warnings specifically indi-
cate that the users should never
interchange components
among manufacturers.

Timetable for implementation

After public meetings and com-
ments on the concept draft in
late 2002, the final NIOSH CBRN
Full-Facepiece APR Standard
was published on March 7, 2003,
released to manufacturers on
March 11, and made effective
immediately. NIOSH told manu-
facturers that it would begin to
accept applications for testing
and approval on March 24,
2003.

NIOSH approval time is com-
monly 90 to 120 days, and the
first approvals of CBRN gas
masks are expected  in the third
quarter of 2003. �

• The mask connector and can-
ister thread must be 40 mm
or EN 148.1. Military threads
such as those on MSA’s
Millennium and M40 gas
masks are accepted.

• The canister can be mounted
to the facepiece on the mid-
dle or either side. The gasket
material is specified as EPDM
(known for good permeation
resistance), but a manufac-
turer can use another materi-
al with performance docu-
mentation. The diameter
(both ID and OD), thickness,
and hardness (of 65 +/- 10
Shore A) are specified.

• Bayonet or other proprietary
connectors, adapters, or twin
cartridges are not permitted.

• The system resistance includ-
ing facepiece and canister
cannot exceed 65 mm of
water. The maximum canis-
ter resistance is 50 mm.

• Maximum canister weight
cannot exceed 500 grams,
and the widest part of the
canister cannot exceed 5” to
enable interchangeability of
manufacturers’ canisters and
to ensure visibility.

Did you know?
Over 7 million MSA Gas Masks,
including the M17, M23, and
M40 Series, have protected US
military forces throughout the
past century.

The new CBRN Standard promotes the objective of 
“interoperability,” using these specifications.

Cyanide
Authorities can only speculate
what Joseph Konopka had in
mind for a cache of cyanide and
other chemicals he’d hidden in a
Chicago subway tunnel. They
charged him with possession of a
chemical weapon in March 2002.
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Frequently Asked Questions about the New NIOSH Standard

Q: What does “CBRN” mean?

A: CBRN is an acronym for
“Chemical, Biological,
Radiological, and Nuclear” usu-
ally followed by a word like
“agents,”“weapons,” or “war-
fare.” The CBRN Standard
includes a full spectrum of
potential and non-traditional
threats from terrorism.

Q: What is the difference
between “radiological” and
“nuclear” agents?

A: A number of radiological
agents are described within the
standard. Classical nuclear haz-
ards are associated with the
aftermath of nuclear devices.
Radiological hazards can occur
from nuclear devices as well as
a “dirty bomb” which disburses
radiological hazards by means
of a non-nuclear device.

Q: What’s the difference
between “chemical” and “bio-
logical” agents?

A: “Chemical” agents are typi-
cally man-made compounds.
These gaseous or vapor hazards
include Toxic Industrial
Materials (TIMs) and military
chemical weapons.

Examples: Some chemical
agents, like Sarin and VX, attack
the nervous system, disabling
the body’s “off switch,” causing
muscles and organs to work
themselves to death. Mustard
Gas is a blistering agent that
attacks the skin and mucous
membranes on contact.

“Biological” agents are bacteria
or viruses that are dangerous to
the life and/or health of biologi-
cal organisms, specifically
human beings.

Examples: Anthrax is an infec-
tious disease that kills by multi-
plying inside the body and
releasing toxins into the blood.
Botulism is a muscle-paralyzing
disease caused by a toxin made
outside the body. Smallpox is a
viral infection that can be spread
by human-to-human contact.

Note: See selected chemical and
biological agents on pages 2 & 3
of this primer.

Q: What is a NIOSH approval?

A: NIOSH is the National
Institute for Safety and Health,
a part of the Centers for Disease
Control (CDC). NIOSH has been
the product-certification agency
of Respiratory Protective
Devices for use in accordance
with the requirements of the
Occupational Health and Safety
Act (OSHAct). Certified products
must meet stringent govern-
ment standards developed and
established by NIOSH scientists
along with industry experts. A
product which bears a NIOSH
certification label assures the
user that the product has been
tested by an independent
agency and is consistently man-
ufactured in accordance with a
consistent and audited quality
plan.

Q: Why do we need a NIOSH
standard for a CBRN respirator?

A: NIOSH has traditionally
established performance
requirements for industrial res-
pirators. The Military has tradi-
tionally established perform-
ance requirements for respirato-
ry devices for the Military. The
CBRN standards bridge these
two jurisdictions to establish
performance criteria for devices
for people who respond to
potential chemical, biological, or
radiological incidents.

Q: Why do we have to buy
NIOSH-approved CBRN gas
masks?

A: The OSHA standards state
that NIOSH-certified devices
must be used when specified
and where available. Until now,
there has not been a specific
approval for devices to be used
in this sort of environment.
Some government agencies are
not required to comply with
OSHA. Some states have local
OSHA plans which supersede
the Federal requirements. It is
important to read and under-
stand the local requirements as
well as to assess the potential
hazards. A CBRN-certified device
will provide a broader range of
chemical protection than even
the standard military canister
and the reassurance of third-
party certification. Even if you
do not require CBRN compli-
ance, you must still use a
NIOSH-approved device where
one exists.

Q: What’s wrong with the
masks we are wearing now?

A: Prior to March 7, 2003, there
was no standard against which
manufacturers could submit
their respiratory devices and
obtain a NIOSH certification for
chemical or biological agent
protection. Because of that,
MSA did independent testing
against the CASHPAC protocol
and NIOSH testing against riot-
control agents. Those masks are
still NIOSH-certified and will
provide the protection for which
they were purchased.

Q: Where can we buy NIOSH-
approved CBRN masks?

A: Because the standard was
just issued on March 7, 2003, no
manufacturer currently has
NIOSH-certified CBRN air-puri-
fying devices. NIOSH began
accepting applications for CBRN
certification on March 24, 2003.
They expect the first CBRN
approvals for gas masks to be
issued during the third quarter
of 2003.

Q: Can we upgrade our current
gas masks so that they meet
the new CBRN standard?

A: The SCBA standard for CBRN
devices provides for retrofit kits
to make certain existing SCBA
devices CBRN-compliant. We
expect that the air-purifying
respirator standard will also
provide for retrofitting. MSA has
done preliminary testing of our
Millennium® Facepiece in 
accordance with the require-
ments of the standard, and we
feel confident that it will meet
the performance requirements
of the standard. There will prob-
ably be a requirement for mark-
ing the facepieces, which is not
yet known.

Q: Can we use our current
masks for some other use?

A: Recent terrorist events have
called attention to the need for
all aspects of “Readiness” in
order to facilitate the best
actions of “Response, Rescue,
and Recovery.” General respira-
tory protection is an important
part of “Being Ready.” Most
masks are approved with a vari-
ety of filters and cartridges
which would be appropriate for
toxic materials other than
chemical warfare agents. Most

C B R N  P R I M E R — I N F O R M A T I O N



9

A B O U T  T H E  N E W  N I O S H  S T A N D A R D S

government agencies are incor-
porating existing devices into
their overall Readiness plan.

Q: Is there a shelf life for CBRN
canisters?

A: Canisters are typically sealed
in a bag or container that pro-
tects them from the environ-
ment. This is important since
environmental exposure to
ambient chemicals and mois-
ture will affect the performance
of the filter element.
Provided that the integrity of
the canister has not been violat-
ed, CBRN canisters can sit on a
shelf, unused, for 4 or 5 years.
Complete details are included in
the instructions with each can-
ister and gas mask.

Q: Will the new NIOSH-
approved CBRN gas masks cost
more than the current masks?

A: The canisters will certainly be
larger than the traditional riot-
control canisters. They will addi-
tionally require more extensive
QA testing. However, costs will
probably be only slightly higher
than traditional canisters.

Q: How long will it take for MSA
to have a NIOSH-approved
CBRN gas mask?

A: MSA’s extensive experience in
the manufacture of gas masks
and canisters for the military is
a notable advantage; we have
applied to submit a product to
NIOSH so that we can achieve
certification as quickly as possi-
ble. The NIOSH certification
process traditionally takes 90 to
120 days. Because of NIOSH’s
extensive testing requirements
for these devices, we expect
that you will see approved MSA
products available during the
third quarter of 2003.

Q: What’s the difference
between MSA’s current mask
and the new one?

A: The Millennium® Gas Mask is
a commercial version of the
Military mask that MSA sells to
the US Air Force and Navy. We
have done extensive preliminary
testing and believe that the
mask will exceed the perform-
ance requirements of the CBRN
Standard. There may be a mark-
ing requirement that is not on
the current mask. We expect
that to be addressed with
upgrade kits. The facepiece part
of the mask should remain the
same, but it would require a
new, larger canister.

Q: What about MSA’s
Advantage® 1000 Gas Mask?

A: While the Advantage 1000
Gas Mask is very closely related
to the Millennium, the new
CBRN Standard mandates a 
40 mm threaded filter, and that
cannot be achieved through the
use of an adapter. As a result,
the Advantage 1000, which uses
a bayonet mounting system,
cannot meet this requirement
of the standard. However, the
Advantage 1000 is still
approved for use with the
CBA/RCA cartridge as well as a
full line of chemical and particu-
late filters.

Q: What other protection is
needed from CBRN agents?

A: Besides respiratory protec-
tion, you will need complete
body protection, such as total-
encapsulating suits, gloves,
boots, hoods, etc. Check with
your MSA distributor for protec-
tive clothing information.

Cyanide
A London plot to release cyanide
gas on the Underground tube
network was foiled with the
arrest of three reported to have
links to Al Quaeda.

Chemical suits found in Iraq
“London, England — British military officials said Thursday [March 27,
2003] they found chemical weapons protection suits when Iraqi
infantry abandoned a headquarters facility in the oil fields of south-
ern Iraq. . . . British Defense Secretary Geoff Hoon . . . said the discov-
ery of the  protective suits showed ‘categorically’ that Iraqi troops
were prepared for the use of such ‘horrific weapons.’ ” (CNN)
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“The first responders to an event,
whether it’s a natural disaster or
. . . September 11th, are your
neighbors: The policemen and
firemen and that ambulance
driver that you go to church
with, you work with, you play
softball with. . . . We [will] . . .
train and equip these first
responders.” (Tom Ridge to Jim
Lehrer, December 12, 2001)

About MSA

MSA (Mine Safety Appliances Company)

was founded in 1914 by two mining engi-

neers who fought underground mine

fires, rescued trapped miners, and devel-

oped or improved safety, rescue, and pro-

tective gear.

MSA has sold gas masks for military (and

industrial) use since World War I, so we

understand the demands placed on this

crucial protective equipment.

We have always helped First

Responders before, during,

and after emergencies. We

assisted those on duty after

terrorists attacked New

York City, the Pentagon,

and Oklahoma City.

MSA has been a global company for

decades, protecting millions of peo-

ple around the world who work in

almost every industry with our res-

piratory protection, instruments,

complete head protection, fall pro-

tection, thermal imaging cameras, and

mining & emergency equipment.

C B R N  P R I M E R — I N F O R M A T I O N

For almost 90 years, MSA has
been committed to pioneering
solutions for the ever-evolving
problems faced by human beings
at work and war. With terrorism
now an inescapable reality, you
can rely on MSA’s many resources
for help with your homeland
security priorities.

This primer will help answer
your questions about the new
CBRN standards and why respi-
ratory protection designs are
changing to meet them.

Making your respiratory 
protection is just part of
MSA’s mission. We
can also help you
with fit-testing and
training. You can
count on MSA’s
Homeland Security
Strike Team for sup-
port and solutions and .
. . helping YOU get READY!

Homeland Security. It’s a new
challenge for a new time.

For more help from MSA,
call 1-800-MSA-2222.

Confused about CBRN protection? 
You’re NOT alone.
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NIOSH adopted a new voluntary
standard on December 28, 2001,
for the testing and evaluation of
self-contained breathing appa-
ratus (SCBA) for use against
Chemical, Biological,
Radiological and Nuclear (CBRN)
agents. This voluntary standard
has been adopted so that First
Responders and others who
wear SCBA can be assured of
the very best available respira-
tory protection in the event of
acts involving CBRN agents.

Q: What is a NIOSH-approved
CBRN SCBA?

A: A NIOSH CBRN approval is a
voluntary, add-on approval to
the current NIOSH SCBA
approval. Testing requirements
for the CBRN SCBA approval are
the same as for non-CBNR SCBA
(42 CFR Part 84 and NFPA-1981,
2002 or 1997 edition) with one
important difference: CBNR
SCBA must also pass special
tests under NIOSH 42 CFR 
Part 84.63.

Q: What are the advantages of
a CBRN SCBA?

A: CBRN SCBA provide First
Responders with reliable, effec-
tive, and tested (supplied-air)
respiratory protection against
unknown CBRN agents and their
subsequent concentrations.
CBRN approval assures firefight-
ers that maximum credible
threat concentrations of CBRN
agents will not permeate or pen-
etrate the SCBA and enter their
breathing zone. Threat agents
and concentrations are deter-
mined by NIOSH and SBCCOM.

filled with a uniform challenge
aerosol (corn oil) for 15 minutes.
Twenty-five trained, sized, and
fitted subjects properly don res-
pirators, enter the chamber, and
perform a routine of exercises
designed to stress the face-to-
facepiece seal. Leakage is deter-
mined by continuous sampling
of the challenge aerosol inside
the facepiece.

Compliance occurs when 24 of
25 test panel subjects achieve a
minimum fit factor of 500 and
accomplish at least 95% of the
exercise requirements. For a
complete description of the pro-
cedure, go to
http://www.cdc.gov/niosh/nppt
l/pdfs/scba-attach-c.pdf.

MSA: fully committed to meet-
ing the NIOSH CBRN standard

MSA’s Ultralite® and Custom
4500® MMR Air Masks with
new CBRN enhancements have
been submitted for certification
to the new standard, and they
have successfully completed all
of the required testing. We
expect that the documentation
process will be completed short-
ly, after which MSA will receive
our certification, possibly mak-
ing MSA the first manufacturer
to receive a SCBA that is both
certified to the CBRN Standard
and compliant with the NFPA
1981-2002 Edition.

Our work does not stop there.

The CBRN Special Tests under
NIOSH 42 CFR 84.63

Live-Agent Testing (LAT) tests
for resistance to permeation
and penetration of Sarin (GB)
and Distilled Sulfur Mustard
(HD). The CBRN SCBA facepiece
is installed on a head-and-
upper-torso manikin called
Smartman. The Smartman
tester is enclosed in an airtight
chamber and exposed to Sarin
vapor and distilled Sulfur
Mustard. A breather pump sim-
ulates a breathing person.

For Sarin tests, the chamber is
filled to a concentration of 2000
mg/m3 of Sarin for 30 minutes.
Mustard gas penetration is
measured by placing 43 
20-microliter droplets at strate-
gic points on the facepiece and
associated hardware. Sampling
ports and detection systems
inside the Smartman tester
detect the presence of chemical
agents in the breathing zone.

To pass, positive-pressure, open-
circuit SCBAs with components
and accessories (less cylinder)
must resist HD and GB chemical
agents when operating at an
air-flow rate of 40 liters per
minute for a minimum of 
6 hours. For a complete descrip-
tion of the procedure, go to
http://www.cdc.gov/niosh/nppt
l/pdfs/scba-attach-b.pdf.

Laboratory Respirator
Protection Level Tests (LRPL)
ensure that CBRN SCBA have
good fit characteristics over a
wide variety of face shapes and
sizes. A special test chamber is

MSA is in the process of making
a third CBRN submission to
NIOSH to approve our compre-
hensive range of accessories. The
final step will be to submit to
NIOSH’s protocol for the exten-
sion of approval applications for
the evaluation of components
and procedures to upgrade pre-
viously field-deployed NIOSH-
approved SCBA to CBRN-
approved configurations. This
will permit the upgrading of
SCBA currently in use. �

CBRN Standard for SCBA (Self-Contained Breathing Apparatus)

Ricin
Evidence indicates that the inter-
national terrorists behind the
Millennium Bomb Plot were
planning simultaneous ricin
attacks in Europe and the U.S.
Though a deadly poison, ricin is a
lightweight compared to
anthrax. To match the killing
power of one kilogram of
anthrax, a terrorist would need
four metric tons of ricin. But
there is no treatment for ricin
poisoning.

In 1978, Bulgarian author Georgi
Markov died after getting hit
with a ricin-filled dart while
walking in London.

Sarin
On a Monday morning in March
1995, Aum Shinrikyo cultists
released a cloud of impure Sarin
gas in a crowded Tokyo subway.
Even in dilute form, the chemical
killed 12 and sickened thousands.
Though they posed no threat in
the U.S., the cult had an office in
New York City, just a few blocks
from the Times Square subway
station.



Note: This Bulletin contains only a
general description of the products
shown. While uses and performance
capabilities are described, under no
circumstances shall the products 
be used by untrained or unqualified
individuals and not until the 
product instructions including 
any warnings or cautions provided 
have been thoroughly read and
understood. Only they contain the
complete and detailed
information concerning
proper use and care of
these products.
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