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1 Purpose
The purpose of this plan (“Plan”) is to describe the Respiratory Protection Program (“Program”)
of the Virginia Beach Department of EMS (VBDEMS). The Program is designed to protect
VBDEMS field personnel from inhaling hazardous airborne agents during normal work as well
as non-routine emergency situations. It was developed to comply with the requirements of the
VBDEMS Exposure Control Policy (“Policy”). The Policy incorporates (by reference) the City of
Virginia Beach Occupational Safety Respiratory Protection Plan, which is binding upon all
VBDEMS employees, and which provides fundamental guidance applicable to all VBDEMS
volunteers.
Through its incorporated documents, the Policy requires that if other means of reducing or
eliminating exposure to the airborne hazards are not feasible and employees are provided with
respirators to protect them from airborne hazards, then a respiratory protection program must
be implemented incorporating all of the program components described in the United States
Department of Labor / Occupational Safety and Health Administration’s Respiratory Protection
Standard (29 CFR 1910.134).
This Plan applies to all VBDEMS personnel who are required to wear respirators during
emergency medical response operations.
This Plan was adapted substantially from the model respiratory protection plan of the New
Jersey Public Employees Occupational Safety and Health Program.
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2 Plan administration
The Program Administrator’s duty shall be to oversee the development of the Program and
make sure it is carried out at the workplace. The administrator will also evaluate the Program
regularly to make sure procedures are followed, respirator use is monitored and respirators
continue to provide adequate protection when job conditions change. Responsibilities include:
•

Become familiar with 29 CFR 1910.134

•

Identify tasks that require respiratory protection

•

Develop and maintain the written Plan

•

Select respirators

•

Arrange for medical clearance / distribute questionnaire

•

Arrange for and/or conduct initial and annual fit-testing

•

Coordinate initial and annual respirator training

•

Monitor respirator use, maintenance, disposal and storage

•

Assure that records are maintained as described in this Plan

•

Evaluate and update the Program as needed

•

Monitor applicable respiratory standards for changes

In addition, the Training Chief and the officers in the operational chain of command will assist
the Program Administrator in ensuring that the Program is implemented, understood, and
followed by EMS personnel under their charge. Duties include:
•

Ensuring that members under their supervision (including new members) have received:
o

medical evaluation and clearance to wear a respirator

o

initial and annual fit-testing
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o

initial and annual training

•

Being aware of tasks requiring the use of respiratory protection

•

Enforcing the proper use of respiratory protection when necessary

•

Ensuring the availability of appropriate respirators and accessories

•

Ensuring that respirators are properly cleaned, maintained, and stored and disposed of
according to this Plan

•

Observing members for any signs and symptoms that may indicate an inability to use a
respirator and referring them for a medical re-evaluation

•

Maintaining records as required by this Plan

•

Alerting the Program Administrator if respiratory protection needs to be changed

Individual EMS personnel have the responsibility to wear their respirator when and where
required and in the manner in which they were trained. They must also:
•

Care for and maintain their respirators as instructed and store them in a clean and
sanitary location

•

Inform the Program Administrator through their chain of command if the respirator no
longer fits well and request a new one that fits properly

•

Inform the Program Administrator through the chain of command of any respiratory
hazards that they feel are not adequately addressed and of any other concerns they
have regarding the Program

•

Complete the mandatory Respirator Medical Evaluation Questionnaire and any medical
evaluation requirements deemed necessary by the evaluating health care professional

•

Wear respiratory protection devices in conjunction with all requirements of this Plan and
any applicable policies and Standard Operating Guidelines (e.g., no facial hair)

•

Take annual respirator training and attend annual fit-testing
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3 Identifying airborne hazards requiring
respirator use
The Program Administrator will select respirators to be used based on the hazards to which
members are exposed and in accordance with all applicable standards. The Program
Administrator or designee, will conduct a hazard evaluation for each operation, process, or work
area where airborne contaminants may be present in routine operations or during an
emergency. The evaluation shall include a reasonable estimate of member exposures to
respiratory hazards and an identification of the contaminant’s chemical state and physical form.
The Program Administrator must revise and update the hazard assessment as needed (i.e., any
time work process changes may potentially affect exposure or the nature of the hazards
change).

3.1 Chemical Hazard Assessment
The Program Administrator has reviewed the chemical products used in this agency and those
likely to be encountered in the line of response duties. Based on this review, there are no
chemical agents used above permissible exposure levels that would require the use of
respirators. In responding to hazardous materials emergencies in the community, members are
trained to Awareness Level and would take no further action beyond notifying the authorities of
a release and would transport only decontaminated victims. For chemical / hazardous materials
emergencies, EMS personnel should notify the dispatcher or a duty supervisor to arrange for an
appropriate fire department response.

3.2 Biological Hazards
Based on an evaluation of current job tasks which place EMS personnel at risk of exposure to
biological hazards the Program Administrator has determined that airborne infectious agents
may be encountered by members, so respiratory protection is required for all EMS personnel
involved in transport and direct patient care of patients with signs and symptoms of potential
respiratory diseases.

Last revised 10/08/2021

7

VBDEMS RESPIRATORY PROTECTION PLAN

4 Physical evaluations
Persons assigned to tasks that require respiratory protection must be physically able to perform
the tasks while wearing a respirator. Medical evaluation and clearance to wear the respirator
should be finalized before EMS personnel are fit-tested or need to wear the respirator. A
qualified Evaluator should determine individual medical clearance by reviewing a medical
questionnaire and/or providing an in-person medical evaluation. Members refusing a medical
evaluation will not be allowed to work in conditions requiring respirator use.
The Program Administrator will provide the Evaluator with a copy of this Plan, a copy of the
respiratory protection standard and the following information about respirator use and
conditions:
•

the type and weight of the respirator

•

duration and frequency of respirator use

•

expected physical work effort

•

additional clothing and equipment to be worn

•

temperature and humidity extremes that may be encountered

If the Respirator Medical Evaluation Questionnaire is administered, this information, as well as
information from in-person medical evaluations will remain confidential between the EMS
responder, the Evaluator, and the designated recordkeeper. The outcome of the medical
evaluation is a written recommendation from the Evaluator to the Respiratory Protection
Program Administrator regarding the employee’s ability to wear a respirator. No confidential
medical information is contained in this statement. It states only that the EMS responder is or is
not cleared to use a respirator and whether there are any restrictions. VBDEMS will not maintain
any actual medical records for its personnel (career staff or volunteer); that responsibility
belongs exclusively to the Virginia Beach Human Resources Department / Occupational Safety
and Health Services office (OSHS).
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The follow-up medical evaluation will include any medical tests, consultations, or diagnostic
procedures the Evaluator deems necessary to make the final determination. Re-evaluation will
be done in the following situations:
•

The EMS responder reports signs and symptoms relating to their ability to use a
respirator, such as shortness of breath, dizziness, chest pain or wheezing;

•

It is identified that a responder is having a medical problem during respirator use;

•

The healthcare professional recommends it;

•

A change occurs in workplace conditions that may result in increased physiologic burden
on the member.

4.1 Volunteer personnel
The VBDEMS Operational Medical Director (OMD) or a health care professional designated by
the OMD will serve as the Evaluator for volunteer personnel. Each of the Evaluator’s written
recommendations will be sent to OSHS, and OSHS will then provide approval to VBDEMS for
the evaluated member to be fit tested.

4.2 Career personnel
A health care professional designated by OSHS will serve as the Evaluator for career
personnel, as is common practice for all city employees.
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5 Respirator selection
Only respirators approved by OSHS will be selected and used. The Program Administrator will
be responsible for contacting vendors and arranging to have available a variety of approved
brands and sizes of the appropriate type of OSHS-approved respirator for fit-testing. Based on
the biological hazards noted above, respirators of the types described in the following
subsections will be issued to members to the extent supported by market, supply chain, and
budgetary factors.
To the extent allowed by market forces, supply chain limitations, and budgetary considerations,
VBDEMS will favor respirators that have voice diaphragms or other features or accessories that
facilitate efficient and effective voice communications.

5.1 Negative pressure respirators
Negative pressure respirators are those that rely on the wearer’s own inhalations to move
ambient air through the filter media, where contaminants will be trapped, and for filtered air to
then reach the wearer’s airway. Fit testing is always indicated for these respirators because
their functionality relies on a constant and uncompromised seal to the wearer’s skin.
To the extent allowed by market forces, supply chain limitations, and budgetary considerations,
VBDEMS will maintain an inventory of the following classes of negative pressure respirators to
issue to personnel according to operational priorities. VBDEMS will favor models that do not
feature free exhalation valves, or that can be adapted to filter exhaled air.
•

Filtered Facepiece Masks (disposable N95s, etc)

•

Half-face elastomeric respirators

•

Full-face elastomeric respirators

5.2 Positive pressure respirators
Positive pressure respirators are those that are capable of moving ambient air through the filter
media, where contaminants will be trapped, and moving the filtered air to the wearer’s airway,
without relying on the wearer’s own inhalations. Because the constant flow of filtered air through
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these respirators prevents unfiltered air from ever reaching the wearer’s airway, their
functionality does not rely on a tight seal, so fit testing is not indicated. These respirators can be
worn by personnel who cannot get a good enough seal with a negative pressure respirator to
pass a fit test. These respirators tend to cost much more than negative pressure respirators
because of their additional complexity.
To the extent allowed by market forces, supply chain limitations, and budgetary considerations,
VBDEMS will maintain an inventory of the following classes of positive pressure respirators to
issue to personnel according to operational priorities:
•

Powered Air-Purifying Respirators (PAPRs)

5.3 Filters and cartridges
All filters and cartridges provided by VBDEMS to its members shall carry a NIOSH N95 or
higher rating for particulate filtering. VBDEMS may issue filters and cartridges that also carry
other ratings (such as Organic Vapor [OV], Acid Gas [AG], etc) for use in specific situations
such as when crowd control gases may be present.
VBDEMS may establish business rules regarding which combinations of respirators and filters
or cartridges are allowable. For instance, when operating in the presence of crowd control
gases, members may be required to use the combination of a full facepiece respirator and
OV/AG/P100 cartridges.
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6 Respirator fit testing
Fit tests are conducted to determine that the respirator fits the user, and that a good seal can be
obtained, according to the protocol defined by the appropriate standard. Negative pressure
respirators that do not seal do not offer adequate protection. All EMS personnel who wear
respirators should be fit-tested prior to initial use and at least annually thereafter or more
frequently if there is a change in the status of the wearer (10% weight change or changes in
facial structure) or if the model or type of respirator changes. All EMS personnel will be fit-tested
with the make, model and size of the respirator that they will actually wear. They will be
provided with several models and sizes so they may find an optimal fit. Personnel who wear
corrective glasses or other PPE with their respirator should wear them during the fit-test.
VBDEMS has chosen to use QUANTitative Fit Test (QNFT) as its method of choice when
feasible, although consideration must be given to the fact that performing a QNFT on a disposal
respirator (N95, etc) renders the respirator unusable afterward. The Department will maintain a
capability to perform QUALitative Fit Tests (QLFTs) as a contingency. Documentation of fittesting will include the information required by the Policy and the documents it includes by
reference.
VBDEMS will maintain custody of at least one TSI PortaCount QNFT device and its associated
software, supplies, and accessories. OSHS and other City departments are also custodians of
such devices.
VBDEMS will maintain custody of QLFT hoods, nebulizers, sense substances, and fit test
record forms (if using paper). OSHS and other City departments may also be custodians of such
supplies.
Fit test results are kept as follows:
•

QNFT: “W:\Safety\Fit Test Data\Default_ACCESS.mdb”, which is the data file created by
the proprietary TSI FitPro+ program, and which is accessible to authorized VBDEMS
staff and to authorized OSHS staff. The format of this data file is controlled entirely by
FitPro+.

•

QLFT: by OSHS
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6.1 Volunteer personnel
VBDEMS Program staff will be responsible for conducting initial and annual fit-testing of
volunteer members.
The Program Administrator shall coordinate with the Training Chief to assure that initial fit
testing is conducted as part of each BLS Academy for enrolled students.
The Program Administrator shall coordinate with the Division Chief of Administration to assure
that initial fit testing (if not already conducted) and issuance of an appropriate respirator is
accomplished for each member who is receiving his or her first BLS Intern or Facilitated
Physician ID card.
The Program Administrator shall make fit re-tests available to volunteer members. Quantitative
fit re-tests for volunteers shall be by appointment. The Program Administrator shall encourage
each volunteer member to get a re-test at least bi-annually in the month of the member’s
birthday.
The Program Administrator shall also coordinate mass qualitative fit testing events as
requested, and shall assure that adequate resources (space, fit testers, gear, paperwork, data
entry, etc) are assigned to each such event.

6.2 Career personnel
OSHS will be responsible for conducting initial and annual fit-testing of career employees.
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7 Proper Respirator Use and Disposal
EMS personnel will use their respirators under conditions specified by this Plan, and in
accordance with the training they receive on the use of the selected models. In addition, a
respirator shall not be used in a manner for which it was not certified by the National Institute of
Occupational Safety and Health (NIOSH) or recommended by the manufacturer. EMS
personnel shall be trained as follows:
•

Not to wear respirators if they have any condition that prevents them from achieving a
tight seal, including facial hair, facial scars or missing dentures.

•

Not to wear headphones, jewelry or other articles that may interfere with face to
facepiece seal.

•

Glasses or goggles should be worn in a way that doesn’t interfere with the seal.

•

Prior to donning the respirator, inspect the respirator to see if it is damaged, misshapen
or soiled. If so, the respirator should be discarded (or repaired, for reusable respirators).

•

When donning the respirator, determine whether the straps hold the respirator tightly
against the face, and if the metal nose clip (if applicable on the chosen model) is in place
and functions properly. If not, discard the respirator.

•

Conduct a seal check each time they wear a respirator following the manufacturer’s
recommended procedures. In general, the seal check involves placing both hands
completely over the filtering facepiece, inhaling sharply and repositioning the respirator if
air leaks are detected between the face and faceseal. If a proper seal cannot be
achieved, do not enter a contaminated area.

•

Discard disposable respirators after each use unless an executive order or Standard
Operating Guideline (SOG) is in effect that directs otherwise.

•

EMS personnel should leave a contaminated area if the respirator needs to be changed.

•

Respirators should be stored in a clean, dry area where they won’t be crushed or
misshapen.
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8 Respirator Training
The Program Administrator will arrange for training of personnel when respirators are issued
and annually thereafter. If a new type of respirator is issued or conditions affecting respirator
use change, additional training in using that respirator will be provided. After completing training,
personnel must be able to demonstrate their understanding of the topics covered in the training.
Training will include the following elements:
•

Why the respirator is necessary – potential hazards and health effects

•

The respirator’s capabilities and limitations

•

How improper fit, use or maintenance can make the respirator ineffective

•

How to properly inspect, put on, seal, check use and remove the respirator

•

Procedures for cleaning, maintenance and repair

•

Where to find this Plan and the Policy documents it includes by reference

Training records will be maintained by the Training Division.
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9 Respiratory Program Evaluation
The Deputy Chief of Support Services or designee will complete an evaluation of the program
on at least an annual basis by taking the following steps and is responsible for correcting any
problems identified during the evaluation and updating the written program:
•

Talking with employees who wear respirators about their respirators

•

Checking results of fit-tests and health provider evaluations

•

Periodically checking employee job duties for changes in exposure

•

Periodically checking how employees use their respirators

•

Periodically checking maintenance and storage of respirators (if applicable)

This Plan will contain a list of revisions and the dates they were made.
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10 Recordkeeping
10.1 Respirator deployment
The designated recordkeeper for the issuance of reusable respirators to personnel, and the
assignment of shared reusable respirators to response units or facilities, shall be the Program
Administrator.

10.2 Inventory management
The designated recordkeeper for the Department’s inventory of unissued and unassigned
Program assets and supplies shall be the Logistics Program Manager.

10.3 Selection of fit testers
Selection of fit testers shall be by consensus of the chiefs of all Department divisions. The
designated recordkeeper for the selected fit testers and their qualifications shall be the Program
Administrator.

10.4 Training
The designated recordkeeper for initial and annual respirator training shall be the Training Chief.

10.5 Physical evaluations
The designated recordkeeper for physical evaluations shall be OSHS.
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Appendices
The items in this part of the plan are meant to serve as examples of the artifacts that were
developed when the Plan was adopted. In actual practice, the latest available or most
appropriate versions or variations of these items should always be used.
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A. Job aid: EMS provider exposure risk
matrix
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B. Elastomeric half-mask distribution
guidance
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C. VB*EMS elastomeric respirator
supported combinations
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D. Physical evaluation form
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E. QLFT record form
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F. Basic N95 respirator training material
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G. QUALitative fit tester training
material
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H. Plan evaluation survey form
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I. Department resources available online
•

Annual training material
OSHA Refresher Course
https://learn.vbems.com/course/index.php?categoryid=13

•

QUANTitative fit tester training material
QUANTitative FIT TESTER TRAINING: Using the TSI PortaCount to test respirator fit
https://learn.vbems.com/course/index.php?categoryid=17

•

vbems.com infection control web page
Infection Control
https://vbems.com/infection-control
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J. CDC recommendations
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Elastomeric Respirators: Strategies During
Conventional and Surge Demand Situations
Conventional, Contingency, and Crisis Strategies
Updated Apr. 20, 2020
•
•
•
•
•

Facebook
Twitter
LinkedIn
Email
Syndicate

Who this guidance is for: Federal, state, and local public health officials, respiratory protection
program managers, occupational health service leaders, infection prevention and control program
leaders, and other leaders in healthcare settings who are responsible for developing and
implementing policies and procedures for preventing pathogen transmission in healthcare
settings.
Purpose: This webpage offers guidance for the use of reusable elastomeric particulate
respirators to provide respiratory protection to healthcare practitioners (HCP) against pathogens
as a component of a formally developed and implemented written respiratory protection
program.
On This Page
•
•
•

Conventional Strategies – Non-Surge
Contingency Strategies – Surge
Crisis Capacity Strategies – Surge

This guidance is based on what is currently known about the transmission and severity of
coronavirus disease 2019 (COVID-19).
The US Centers for Disease Control and Prevention (CDC) will update this guidance as needed
and as additional information becomes available. Please check the CDC COVID-19 website
periodically for updated guidance.
alert icon
Conventional guidance is not applicable during the COVID-19 response when supplies are short.
HCP should follow the contingency and crisis strategies.

Last revised 10/08/2021

33

VBDEMS RESPIRATORY PROTECTION PLAN

Conventional Strategies During Non-Surge Demand
Situations
Elastomeric Respirators

resize iconView Larger
Elastomeric respirators, such as half facepiece or full facepiece tight-fitting respirators where the
facepieces are made of synthetic or natural rubber material, can be repeatedly used, cleaned,
disinfected, stored, and re-used. They are available as alternatives to disposable half mask
filtering facepiece respirators (FFRs), such as N95 FFRs, for augmenting the total supply of
respirators available for use by HCP. While elastomeric respirators are not cleared by FDA for
fluid resistance, based on their NIOSH approval, they can provide at least equivalent protection
to N95 FFRs. Some types of elastomeric respirators can offer higher assigned protection factors
(APFs) than N95 FFRs. They are equipped with replaceable filter cartridges or flexible, disc or
pancake-style filters, which are not housed in a cartridge body. All elastomeric respirators
equipped with the proper air-purification filters, cartridges, or canisters would also have utility in
this application. Elastomerics may also have sealing surfaces and adjustable straps that
accommodate a better fit.
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Because they can be re-used, elastomeric particulate respirators provide an alternative respiratory
protection option to FFRs for protection against pathogens. While this document focuses on
respiratory protection for exposure to pathogens, these respirators may also serve as protection
against other airborne hazards in healthcare settings. However, they require maintenance and a
supply of replaceable components including straps, inhalation and exhalation valves, valve
covers, and filters, cartridges, or canisters.

This webinar provides an overview of respiratory protection and guidance surrounding supply
shortages. This webinar also provides information on infection prevention measures, strategies
for optimizing the supply of N95 respirators, and a broad overview of the use of elastomeric
respirators in healthcare. Guidance on elastomeric respirators is currently in development.
Elastomeric respirators have the same basic requirements for an OSHA-approved respiratory
protection program as filtering facepiece respirators, including medical evaluation, training, and
fit testing. However, they have additional maintenance requirements which also include cleaning
and disinfection of the facepiece components such as straps, valves, and valve covers. While it is
often possible to decontaminate the hard outer casing of filters, the filter material itself typically
cannot be cleaned or disinfected for reuse. Instead, filter components should be discarded when
they become damaged, soiled, or clogged.
There are several types of elastomeric respirators, half-facepiece or half mask (APF = 10)1 and
full facepiece (APF = 50). The specific cautions, limitations, and restrictions of use should be
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understood when determining whether to use these respirators in healthcare facilities. Respirators
with full facepieces have the same filter considerations but provide greater protection because of
better sealing characteristics and less face seal leakage and also provide protection to more of the
face and very importantly, the eyes. Elastomeric respirators with exhalation valves should not be
used in surgical settings due to concerns that unfiltered air coming out of the exhalation valve
may contaminate the surgical field.
OSHA-Compliant Written Respiratory Protection Program Requirements
When respirators are used to protect against hazardous airborne exposures in the workplace,
OSHA requires employers to develop and implement a written respiratory protection program
that conforms to OSHA 29CFR1910.134 including initial and annual fit testing.1 The use of a
NIOSH-approved respirator is required by OSHA. OSHA also requires that respirators be used
in conformance with the conditions of their NIOSH certification. Hence, a NIOSH-approved
respirator assembly cannot be modified, and only those replacement parts specified and provided
by the manufacturer must be used. The manufacturer’s instructions are specific to its respirator
materials and specifications. Manufacturer instructions are generally provided with the respirator
facepiece packaging.
Appendix B-2 to OSHA’s Respiratory Protection standard (29CFR1910.134external icon)
provides general procedures for employers to use when cleaning respirators. OSHA also permits
employers to use the cleaning recommendations provided by the respirator manufacturer, if such
procedures are as effective as those listed in Appendix B- 2, meaning that the respirator is
properly cleaned and disinfected in a manner that prevents damage to the respirator and does not
cause harm such as skin irritation to the user.
Cleaning, Disinfection, and Use
Generally, it is recommended that respirators be cleaned and disinfected immediately after
doffing (i.e., removing). To avoid contact transmission, precautions should be taken during
doffing and use. Training on appropriate donning and doffing procedures should be provided to
all employees expected to wear respirators. Both CDC and OSHA have videos illustrating proper
donning and doffing of the respirator.16 Elastomeric components vary among manufacturers and
react differently to cleaning and disinfection solutions and procedures. The respirator facepiece
components such as facepiece, valves, and straps require maintenance including cleaning,
disinfection and inspection prior to reuse. OSHA only requires replacing filters “where
necessary,” for example, when soiled, contaminated, or clogged.
Viruses and bacteria that cause acute respiratory infections can survive on respirator components
for variable periods of time, from hours to weeks. Consequently, contaminated respirators must
be handled, cleaned, and disinfected carefully and properly to reduce the possibility of the device
carrying infection and contributing to disease transmission.2 Manufacturers recommend cleaning
and disinfection procedures for their elastomeric respirator components such as facepiece, valve
covers, valves, and straps. The materials that comprise the elastomeric components of NIOSH-
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approved respirators vary among manufacturers; consequently, cleaning and disinfection
solutions and procedures recommended by manufacturers may also vary. Manufacturers
typically recommend that filter cartridges be discarded after each use when cleaning an
elastomeric respirator. Following manufacturer recommendations may be possible for some
employers, but others may find discarding the filter component with each cleaning of an
elastomeric respirator to be a cost factor when selecting between FFRs and elastomeric
respirators, but especially in times of shortage, users may find it difficult to replace the filter
cartridges due to supply difficulties. OSHA only requires replacing filters “where necessary,” for
example, when soiled, contaminated, or clogged. Additionally, cleaning and disinfecting
respirators can damage or deteriorate respirator facepiece component materials and adversely
affect their performance when re-using after disinfection.
Filter Types
Three types or series of filters are available for use with reusable elastomeric respirators. Filters
are classified by their resistance to degradation by oil-based aerosols.
•
•
•

N-Series filters are not oil-resistant.
R-Series are somewhat oil-resistant, and, in industrial use, typically have an 8-hour timeuse limitation.
P-Series are oil-resistant and rarely have use-time limitations.

Manufacturers provide use-time limitations and other limitations or restrictions depending on the
respirator’s intended use. If the healthcare setting does not have any oil-based aerosols present,
any filter series can be used. Filters are available in three efficiency levels – 95, 99, 100. Thus, a
wide selection is potentially available for use to augment the overall supply of respirators in
healthcare settings. The half mask or facepiece type respirator with N-Series 95% efficiency
level filters (N-95) has been determined to provide adequate protection in combination with
other healthcare practice interventions such as hand washing, isolation, and spatial distance for
the risks associated with the transmission of tuberculosis, influenza, and novel coronaviruses.3 4
Generally, in industrial settings, filters are replaced when soiled or contaminated, damaged, and
when breathing resistance increases. However, in healthcare settings breathing resistance will
unlikely be a reason for filter replacement since filters should seldom if ever become loaded with
heavy concentrations of dust. Depending on use, one manufacturer recommends the filter be
discarded after each use, while another recommends the filter cartridge be disposed no later than
30 days after the first use if no oil mists are present.5 6 The respirator’s other elastomeric
components should not be cleaned with solvents (e.g., acetone, ethanol) or exposed to
temperatures greater than 50°C (122°F).
Disinfection Procedures
Cleaning and disinfection must be done using either the procedures in OSHA’s Respiratory
Protection Standard or the procedures recommended by the respirator manufacturer, provided
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they are at least as effective as OSHA’s procedures. The employer must consult with the
manufacturer for the proper disinfectants/procedures and their potential impact upon its
respirator facepiece components.
If it is determined that the disinfection solution and procedures do not degrade the facepiece
components, it is possible the components can be re-used, subject to inspection by a qualified
individual to determine whether the components need to be repaired or replaced.
Filter cartridges should be removed from the facepiece prior to cleaning and disinfecting the
elastomeric facepiece components. Generally, the facepiece components are removed from the
facepiece to be cleaned and disinfected. There are several basic steps to clean and disinfect a
respirator – remove, clean, disinfect, rinse and dry, inspect and repair or replace, and store. The
order and details of each step are important. And it is very important that respirators are
thoroughly air dried prior to storage.
Some disinfectants are powerful germicides and their use requires special precautions such as
adequate ventilation, use of clean non-sterile gloves, gowns, and/or face shields. Therefore,
cleaning and disinfection must be done by competent, trained individuals. Centralizing this
activity might help ensure that it is being properly executed.
Maintenance must be performed only by those individuals who have been trained in the task and
are knowledgeable of the models being serviced. Specially trained individuals (ideally the same
people who clean and disinfect respirators) should also be employed to carefully inspect
respirators after cleaning with attention to valves and straps. Inspections should follow the
manufacturer’s recommendations. Only the original respirator manufacturer’s component parts
should be stocked and available to replace damaged components when necessary.

Contingency Capacity Strategies During Surge Demand
Situations
Who this guidance is for: Those responsible for developing and implementing policies and
procedures for preventing pathogen transmission in healthcare settings. This includes federal,
state, and local public health officials, respiratory protection program managers, occupational
health service leaders, and infection prevention and control program leaders.
Purpose: This webpage describes options for deploying air-purifying reusable elastomeric
particulate respirators to provide respiratory protection to healthcare practitioners (HCP) when
supplies of N95 filtering facepiece respirators (FFRs), including surgical N95s, are limited or not
available.
Strategies for reusable elastomeric respirator use in healthcare settings in conventional, nonsurge demand situations, are discussed in Conventional Strategies. Conventional use should
adhere to OSHA requirements and manufacturer-specific recommended instructions.
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Contingency capacity strategies are for emergency situations in which each elastomeric
respirator is issued for the exclusive use of an individual employee. The respirators are cleaned
and disinfected as often as necessary to remain unsoiled and sanitary. Their description and use
should be part of a written OSHA respiratory protection program (RPP). If there is deviation
from the standard RPP, it should be authorized and documented by the program’s administrator.
Crisis capacity strategies are for emergency use, limited respirator and/or respirator component
supplies such as filters, cartridges, or canisters, and valves, and situations in which it is
impossible for individual HCP to have a dedicated elastomeric respirator, for example when the
same respirator must be used by multiple HCP. When used by more than one HCP, respirators
must be cleaned and disinfected before being worn by different individuals. The use of
elastomeric respirators should be part of a written OSHA RPP. If there is any deviation from the
conventional RPP, it should be authorized and documented by the program’s administrator.
Elastomeric Respirators as an alternative to NIOSH-approved N95 respirators
NIOSH-certified reusable elastomeric particulate respirators provide at least the same level of
protection as N95 FFRs, and some types of elastomeric respirators can offer higher assigned
protection factors than N95 FFRs.
The most significant difference between reusable elastomeric respirators and disposable FFRs is
that reusable respirators must be maintained and inspected after each use, including cleaning and
disinfection of the elastomeric components such as facepiece valves, valve covers, and straps.
When used in conventional workplace conditions, the filter, cartridge, or canister of a reusable
elastomeric respirator is not cleaned or disinfected; it is discarded once damaged, soiled, or
clogged. Elastomeric respirators are equipped with replaceable filters. Some replaceable filters
are cartridge style in which the filtration media is housed inside of a cartridge. Others consist of
flexible, disc or pancake-style filters, in which the filter media are not housed within a cartridge
body.
This document provides considerations for disinfecting the outside of a filter cartridge during
contingency and crisis scenarios to increase the supply of respirators for protection during the
Coronavirus Disease 2019 (COVID-19) pandemic. However, there is an increased risk of contact
transmission or damage to the filter cartridge that must be considered.
General Reusable Elastomeric Respirator Considerations
Reusable respirators described in this document include tight-fitting half-facepiece or fullfacepiece elastomeric respirators that use replaceable filters, cartridges, or canisters and have
facepieces made of synthetic or natural rubber material permitting repeated cleaning,
disinfection, storage, and reuse. They contain an exhalation valve and should not be used in
surgical settings when there is concern that unfiltered air coming out of the exhalation valve may
contaminate the surgical field. As with N95 FFRs, reusable respirators require an RPP including,
but not limited to, initial and annual fit testing, and a user seal check each time the respirator is
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used. However, on March 14, 2020 OSHA issued Temporary Enforcement Guidanceexternal
icon permitting OSHA field offices to exercise enforcement discretion regarding the annual fit
testing requirements until further notice.7
NIOSH-approved, elastomeric respirators provide an alternative respiratory protection option
capable of decreasing the total number of respirators required because they may be cleaned,
disinfected, and reused numerous times, which should reduce the number of respirators needed
when supplies are limited.8 However, a supply of elastomeric respirator facepiece components
should be held in reserve to replace damaged or deteriorated parts, and supplies of replacement
filters, cartridges, or canisters are also needed. The filters of these respirators are at least as
protective as the N95 FFRs and surgical N95 FFRs typically used in healthcare settings. They
are not cleared by FDA for fluid resistance and require maintenance including cleaning,
disinfection, and inspection.
There are several types of filter media for use with NIOSH-approved reusable, half -facepiece
elastomeric respirators. All are sufficient at removing droplet and viral size particles when worn
correctly for the duration of the exposure. Filters are available in three efficiency levels – 95, 99,
100. Thus, a wide selection is potentially available for use to augment the overall supply of
respirators in healthcare settings.
•

•

On an emergency basis during contingency and crisis emergency use,
o Filters (except for unprotected disc type, i.e., pancake style) may be used for
an extended period, if the filter housing of cartridge types is disinfected after
each patient interaction provided the disinfectant or cleaning agent does not
come in contact with the filter media.
o Filters, even cartridge types, must not be dipped or immersed in a cleaning
or disinfection solution because this may damage or render the filter
material ineffective. When using a cleaning or disinfectant wipe on the
external surface of a filter cartridge, users should avoid contact with the
filter media on the inside of the cartridge.
The specific cautions, limitations, and restrictions of use should be understood when
determining whether to use these respirators in healthcare facilities.
o Respirators with full facepieces have the same filter considerations but provide
greater protection because of better sealing characteristics and less face seal
leakage and also provide protection to more of the face and very importantly, the
eyes.
o Elastomeric respirators with exhalation valves should not be used in surgical
settings due to concerns that unfiltered air coming out of the exhalation valve may
contaminate the surgical field.

Half-facepiece or half mask (APF = 10)1 and full facepiece (APF = 50) elastomeric respirators
have specific cautions, limitations, and restrictions of use that need to be understood when
determining whether to use these respirators in a healthcare facility. Respirators with full
facepieces have the same filter considerations but provide greater protection because of better
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sealing characteristics and less face seal leakage and also provide protection to more of the face
and very importantly, the eyes.
Effective Elastomeric Respirator Use
During contingency and crisis capacity strategies, when shortages are predicted, but supplies are
still available, each elastomeric respirator is issued for the exclusive use of an individual
employee. Elastomeric respirators must be cleaned as often as necessary to remain unsoiled and
sanitary.
•

As with N95 FFRs, achieving an adequate seal to the face is essential. OSHA regulations
require a written respiratory protection program requiring workers to undergo an initial
and annual fit test and conduct a user seal check each time the respirator is donned (put
on). Workers must pass an initial and annual fit test to confirm a proper seal before using
a tight-fitting respirator in the workplace. Any exception to the program during
emergency use should be authorized and documented by the program administrator. On
March 14, 2020 OSHA issued Temporary Enforcement Guidanceexternal icon permitting
OSHA field offices to exercise enforcement discretion regarding the annual fit testing
requirements until further notice.7

•

When properly fitted and worn, minimal leakage occurs around the edges of the tightfitting respirator where it seals to the user’s face when the user inhales. This means
almost all the air is directed through the filter media.
A respirator with an exhalation valve provides the same level of protection to the wearer
as one that does not have a valve. The presence of an exhalation valve reduces exhalation
resistance, which makes it easier to breathe (exhale). Some users feel that a respirator
with an exhalation valve keeps the face cooler and reduces moisture build up inside the
facepiece. However, respirators with exhalation valves are generally not be used in
situations when a sterile field must be maintained, such as during an invasive procedure
in a surgical or procedural setting, because the exhalation valve allows unfiltered air
exhaled by the wearer, potentially contaminated with microbes, to escape and possibly
contaminate the sterile field. There may be other healthcare activities where respirators
with exhalation valves are appropriate.
During contingency or crisis scenarios, HCPs may receive elastomeric respirators they
are not accustomed to using. The JETFIT Study provides information about how quickly
the healthcare workers can be trained on using elastomeric respirators when switching
from N95 FFRs to elastomerics.9
The Bessesen et al. protocol describes a simple approach to cleaning and disinfecting
elastomeric respirators in healthcare settings.10 The CDC webinar on Elastomeric
Respirators for U.S. Healthcare Delivery describes the Bessesen protocol and additional
information about the use of elastomeric respirators in healthcare settings.11

•

•

•
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General Cleaning and Disinfection Information
Viruses and bacteria that cause acute respiratory infections can survive on respirator components
for variable periods of time, from hours to weeks. Consequently, contaminated elastomeric
respirators must be handled, cleaned, and disinfected properly to reduce the possibility of the
device carrying infectious particles and contributing to disease transmission.2
Each respirator manufacturer identifies the appropriate cleaning procedures, which typically
involves 1) using soap and warm water or chemical disinfectants authorized for use with their
specific elastomeric facepiece components and 2) discarding the filter cartridge.
For conventional use: Employers must consult with the manufacturer concerning the
effectiveness and uncertainties of alternative cleaning and disinfectant solutions and procedures
used for reuse of the facepiece, straps, and filter components.
•

•

The solutions and procedures must be effective for disinfection but 1) not damage the
respirator, including causing damage to the filter media, which conventionally is
discarded and 2) not cause harm such as skin irritation to the wearer.
Prolonged or repeated use of disinfectants may damage or degrade respirator elastomeric
components (facepiece, valves, valve covers, straps), causing components to discolor,
swell, harden, and crack.

For contingency and crisis use: Because of necessity, elastomeric facepiece components and
filter cartridges may be treated differently for their cleaning and disinfection. Whereas
conventional practice is to discard the filter component, contingency practices may necessitate
cleaning and disinfecting the filter housing, but care must be taken to not exposed the filter
media to any cleaning solutions. The performance of filter media can be degraded by contact
with the disinfectant.
•

During surge situations, when manufacturer instructions are not available, and supply
shortages exist, interim cleaning and disinfection procedures may be necessary and
effective to reuse scarce or unavailable replacement components. However, interim
procedures could increase the risk of contact transmission or damage to the filter media if
not done properly. Alternate procedures and risks must be considered to protect HCP and
meet healthcare needs.

•

First clean the surface of each component except for the filter media after each use.
Removing organic and inorganic materials from the component surfaces will help
achieve maximally effective disinfection.12

•

Some disinfectants are powerful germicides, so their use requires special precautions
such as adequate ventilation, use of clean non-sterile gloves, gowns, and face shields. As
such, cleaning and disinfection must be done by competent, trained individuals.
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•

•

Additional guidelines for cleaning and disinfecting elastomeric respirators are available
from the CDC/NIOSH-sponsored JETFIT study, conducted in 2019-2020 at two
academic medical centers to better understand the feasibility of rapidly fit testing and
training HCP to use elastomeric respirators.9
Care needs to be taken during cleaning and disinfection to ensure the trained respirator
cleaning staff does not contaminate or injure themselves. Centralizing this activity might
be helpful for ensuring that it is being properly executed. Recent studies demonstrate that
some elastomeric respirators continue to function and perform as expected after 150
cleaning and disinfection cycles.13

Basic Steps to Clean and Disinfect an Elastomeric Respirator
There are several basic steps to clean and disinfect an elastomeric respirator – remove, clean,
disinfect, rinse and dry, inspect and repair or replace, and store. Bessesen et al. provide useful
guidelines for cleaning and disinfecting elastomeric respirators in healthcare
environments.10 These methods have been used successfully in several healthcare settings in the
United States. The order and details of each step are important.
If available and appropriate, the respirator facepiece components should be cleaned using OSHA
or manufacturer protocols.7 14–15 Filter cartridge components would conventionally be discarded.
However, during periods of surge capacity, a careful wipe of the filter cartridge, avoiding contact
with the filter media, and using a common hospital disinfectant wipe has low risk of damaging
the filter. The filter cartridge should never be dipped or submerged in disinfectant or excessively
wetted with disinfectant.
Generally, it is recommended that respirators be cleaned and disinfected immediately after
doffing (i.e., removing). To avoid contact transmission, precautions should be taken during
doffing and use. Training on appropriate donning and doffing procedures should be provided to
all employees expected to wear respirators. Both CDC and OSHA have videos illustrating proper
donning and doffing of the respirator.16 Elastomeric components vary among manufacturers and
react differently to cleaning and disinfection solutions and procedures. The respirator facepiece
components such as facepiece, valves, and straps require maintenance including cleaning,
disinfection and inspection prior to reuse. OSHA only requires replacing filters “where
necessary,” for example, when soiled, contaminated, or clogged. The alternate cleaning and
disinfection method, described by Bessesen et al. for use in healthcare when conventional
practices are not practical, has been used successfully.10
Cleaning
•

When removing organic and inorganic matter from the respirator, trained personnel
should wear nitrile gloves to protect their hands and limit the potential for self-infection.
Additional protective equipment such as gowns and face shields, as well as ventilation,
may be required during cleaning and disinfection procedures. Cleaning solution contact
with the filter media must be avoided.

Last revised 10/08/2021

43

VBDEMS RESPIRATORY PROTECTION PLAN
•

A detergent or soap and warm water could be used to clean the surface of the filter
cartridge prior to disinfection. Carefully avoid contact with the filter media. Cleaning can
be done using a clean, soft cloth dampened with warm water approximately 49°C (120°F)
containing a mild pH neutral (pH 6-8) detergent and using a mechanical wiping action.
Other elastomeric facepiece components may be cleaned using the manufacturer’s
recommended procedures.

Disinfecting
The effectiveness of an alternate filter cartridge disinfection solution and procedure may be
uncertain:
•
•

All crevices of many filter cartridge housings may not be reached with sufficient
disinfection solution or be contacted for the period of time required to be effective.
The filter media may be degraded from contact with the disinfectant.

Some elastomeric respirators have filter cartridges that prevent disinfectant contact with the filter
media. If available, these filter cartridges should be used in the contingency capacity strategies
approach. These filter cartridges provide added assurance that the filter media will not be
contacted with the cleaning and disinfectant solutions. These cartridges may be wiped down
repeatedly.
NOTE: P-series filters can generally be re-used until they are soiled, damaged, or difficult
to breathe through. Caution should be used when using the filter for a live virus, and
thorough disinfection of the filter cartridge should be completed.
Practices not approved by the manufacturer can increase the risk and uncertainty of re-using
damaged or degraded components. This must be balanced against other available HCP protection
options to sustain effective HCP protection and patient care.
Modified procedures used during emergencies should be assessed and documented in the written
RPP, including alternate cleaning and disinfection practices.
For disinfection, diluted household bleach solutions, alcohol solutions with at least 70% ethyl
alcohol, and EPA-registered household disinfectants should be effective against coronaviruses.
For use of diluted household bleach solutions, follow disinfectant manufacturer’s instructions for
proper disinfectant application, PPE, and ventilation.
•
•
•

Check to ensure the bleach is not past its expiration date.
Never mix household bleach with ammonia or any other cleanser. Unexpired household
bleach will be effective against coronaviruses when properly diluted.
Most Household bleach solutions vary in concentration from 5.25% sodium hypochlorite
(~50,000 ppm available chlorine) to up to 12.5% sodium hypochlorite (~125,000 ppm). It
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•

is important to check the product label and follow the disinfection directions for use,
dilution, and contact time. Adjust the ratio of bleach to water as needed to achieve
appropriate concentration of sodium hypochlorite.
o Based on the EPA List N: Disinfectants for Use Against SARS-CoV-2 products,
2500 ppm (0.25%) for 5 minutes is effective. Most readily available bleach is
approximately 6% so 2/3 cup of bleach per gallon of cold tap water (1:24
dilution) for 5 minutes is appropriate.
o For bleach preparations containing 5.25% sodium hypochlorite, use ¾ cup of
bleach per 1 gallon of cold tap water for 5 minutes.
o If a lower concentration of bleach is desired, the EPA standard disinfection rate
for hypochlorite products is 600 ppm for 10 minutes. That is, use 3 tablespoons of
bleach per 1 gallon of cold tap water for 10 minutes.
Prepare a fresh bleach solution each day in a well-ventilated area. Always add bleach to
cold water, not water to bleach.

CAUTION: The following may degrade or damage the respirator components.
•
•

•

Strong solutions such as hypochlorite, iodine, and high concentrations of alcohol may
degrade, deteriorate or extract chemical additives from certain respirator materials.
Healthcare sterilization processes including ethylene oxide should not be used unless
authorized by the respirator manufacturer, as they may degrade and alter the shape of the
facepiece.
Steam sterilization equipment should not be used unless authorized by the respirator
manufacturer.

Some EPA-approved disinfectants are also available as ready to use at 2700 ppm for 1 minute;
however, these strong solutions could impact the integrity of the respirator components. Products
with EPA-approved emerging viral pathogens claims external iconare expected to be effective
against SARS-CoV-2. Follow the manufacturer’s instructions for all cleaning and disinfection
products (e.g., concentration, application method and contact time, etc.).
Disinfectants listed on the EPA’s Registered Antimicrobial Products for Use Against Novel
Coronavirus SARS-CoV-2, the virus that causes COVID-19, could be used to inactivate the
virus.18 Those intended for use with soft surfaces may be preferred.
Inspection
All respirators used in routine situations must be inspected by properly trained individuals before
each use and during cleaning. This includes a check of respirator function, tightness of
connections, and the condition of the various parts, such as the facepiece, head straps, valves,
cartridges, and canisters or filters.
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Inspect elastomeric parts for pliability and signs of deterioration. Respirators that fail an
inspection or are otherwise found to be defective should be removed from service and discarded,
repaired, or adjusted in accordance with the following procedures:
•

•
•

Repairs or adjustments to respirators must be made only by persons appropriately trained
to perform such operations, and only using the respirator manufacturer’s NIOSHapproved parts designed for the respirator.
Repairs must be made according to the manufacturer’s recommendations and
specifications for the type and extent of repairs to be performed.
Reducing and admission valves, regulators, and alarms must be adjusted or repaired only
by the manufacturer or a technician trained by the manufacturer.

Particulate Filter Replacement
Discard filter cartridges if they become visibly soiled or wet, if they are visibly damaged, or if
the respirator becomes notably harder to breathe through. Otherwise, change out the filters
periodically. Provided the cartridge integrity and filter have not been compromised, current
practice shows that conservatively, the filters could be used for at least one year.18
Training
Workers must be educated and trained on how to safely use their elastomeric respirator.
Employers should follow the respirator manufacturer’s instructions and OSHA guidance to the
greatest extent possible; and consider training recommendations described in the Bessesen
protocol. The NIOSH JETFIT study provides excellent training for contingency situations.
To ensure respirator maintenance is conducted properly, employers should establish disinfection
and cleaning procedures and train staff to perform the required maintenance including storage,
inspection, distribution, repair or replacement, cleaning, disinfection, and disposal. Employers
may identify a central location for disinfection or train individual users to clean and disinfect
their respirators. Initial surface cleaning should be done at point of use before moving to a
central location for disinfection. 19, 20, 21
Respirator storage
Respirators must be stored in a clean, non-contaminated location in a manner that does not
distort the facepiece or straps. Respirators need to be thoroughly air dried prior to storage.

Crisis Capacity Strategies During Surge Demand Situations
During periods of crisis surge capacity, several strategies in addition to the contingency
strategies may be followed.
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Sharing elastomeric respirators
If it is impossible for individual HCP to have dedicated elastomeric respirators, the same
elastomeric respirator may be used by multiple HCP. Elastomeric respirators issued to more than
one employee should be cleaned, disinfected, and inspected before being worn by different
individuals. One option is to label the respirator, conduct surface cleaning at the point of use, and
return to a central location to be disinfected by central staff before reissuing the respirator to a
different user.
Machines may be used to expedite the cleaning, sanitizing, rinsing, and drying of large numbers
of elastomeric respirators. In general, the respirator’s elastomeric components should not be
cleaned with solvents (e.g., acetone, ethanol) or exposed to temperatures greater than 50°C
(122°F). Post-cleaning inspection by personnel trained in the necessary maintenance tasks
should still be conducted to assure respirator functionality has not been degraded.
Extreme care should be taken to limit tumbling, agitation, or exposure to temperatures above
those recommended by the manufacturer, as these conditions may result in damage to the
respirators.
Ultrasonic cleaners, clothes washing machines, dishwashers, and clothes dryers have been
specially adapted and successfully used for cleaning and drying elastomeric respirators. 22
Waiving the fit testing requirements
OSHA has issued temporary enforcement guidance about switching from quantitative to
qualitative fit testing, and OSHA is waiving the annual fit testing requirements as described
above.7 If fit testing is not possible, leakage at the face seal could occur and the protection
provided to the wearer may be significantly reduced. For any tight-fitting respirator, such as
FFRs and elastomeric respirators, a successful user seal check must be performed with each
donning.
Under serious outbreak conditions in which respirator supplies are severely limited, HCP may
not have the opportunity to ever be fit tested on a respirator before needing to use it. While this is
not ideal, in this scenario, HCP should work with their employers to choose the respirator that
fits them best, as, even without fit testing, a respirator will provide better protection than using
no respirator at all or using a surgical mask.
If possible, the HCP should start with the size used previously for fit testing, but as size can vary
by manufacturer and model, a different size may be needed to achieve a good fit.
If fit testing has never been done, the following recommendations are still useful.
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•

•
•

•
•

If using a half facepiece respirator, it should fit over the nose and under the chin. If a
good face seal cannot be achieved when performing a user seal check, try a different
model or size.
OSHA has developed videos in English and Spanish to assist users with donning, doffing,
and user seal checks.23,24
If respirators are received during a crisis, and they need to be used right away without fit
testing, ask the employer for additional product training videos and literature on proper
donning (putting on) and doffing (taking off), and content on how to conduct a user seal
checkexternal icon.25
Practice putting on the respirator and doing a user seal check at least several times.
Check the fit in a mirror or ask a colleague to look to be sure the respirator is touching
your face and appears to be on properly.

Fit testing is necessary to confirm if a respirator does or does not fit. During a crisis, however,
when conventional requirements cannot be implemented, healthcare professionals should be able
to determine if they have obtained a reasonable fit if they have had training and they perform a
successful user seal check prior to each use of the respirator.
Considerations for Users of Corrective Lenses
•

•

•

Conventionally, workers who wear a full facepiece respirator and need corrective lenses
would have prescription inserts. In a surge situation, where multiple employees share
respirators, the use of prescription inserts might not be feasible.
Employees who use glasses could wear half facepiece respirators, with glasses worn over
the respirator to avoid a situation where the arms of the glasses interfere with the
respirator seal.
The risks of contamination by solvent vapors do not apply in most healthcare settings.
Therefore, individuals who wear contact lenses should be able to wear either full
facepiece or half facepiece respirators. However, the use of contact lenses in general
could present additional risks where SARS-CoV-2 exposures are known or suspected.

Footnotes
1

An Assigned Protection Factor (APF) is the workplace level of respiratory protection that a
respirator is expected to provide to employees when used in conjunction with an effective RPP.
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