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As a reminder, there are 4-gas and HCN monitoring instruments on Battalion Chief vehicles and single gas CO and HCN monitors on our Towers.  

The only purpose for these instruments being assigned to those units is to determine safe CO or HCN levels during the Overhaul phase of firefighting operations.

These monitors are NOT to be utilized for other emergencies such as Carbon Monoxide or Gas Leak Alarms.  The responsibility of clearing a Hazmat alarm falls to the SHOT Lieutenant on the SHOT units.  When and where applicable, this shall be done in concert with the Incident Commander.

It is recommended that this procedure be applied to other jurisdictions, but it is mandatory within County Jurisdiction.

Attached is a review of the Respiratory Protection Standard in regard to Acceptable Atmospheres, Appendix 1- Technical Rescue, and Appendix 2- Hazardous Materials.  You will also find attached the whole Respiratory Protection Standard (OB# 04015) for further review. 

An excerpt from page 5 of Standard:
Personal CO and HCN Monitors: The 4-gas and HCN monitoring instruments assigned to Battalions 1, 2, 3, 4, and Tech 1, along with T12, T25 and T27 single gas CO and HCN monitors, are only to be used for determining a safe CO or HCN level during the overhaul phase of firefighting.  These monitors shall not be used for other emergencies, such as carbon monoxide alarms and gas leaks.  SHOT units are to clear these types of emergencies. 
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Acceptable Atmospheres
Firefighting

Background: Through the years, firefighter deaths and injuries have been greatly reduced due to
our better understanding of the respiratory dangers we encounter and their effect on our
bodies. One area in which we have definitely seen improvement is that of protecting ourselves
from the numerous toxic atmospheres encountered during firefighting, technical rescue, and
hazardous materials operations. The use of positive-pressure self-contained breathing
apparatus, mechanical ventilation, and basic air quality monitoring should be commonplace at
incidents where respiratory hazards may exist.

OSHA Standards define IDLH (Immediately Dangerous to Life & Health) atmospheres as those
with unacceptable levels of toxic vapors, flammable atmospheres, and oxygen deficient or
enriched atmospheres. Additionally, this document shall address corrosive and radioactive
atmospheres as potentially IDLH. There remains one phase of fire department operations in
which the fire service, in general, does a poor job of properly protecting themselves. This is the
overhaul phase, when many of those deadly fire gases are at peak levels. Firefighters are
routinely educated in the hazards associated with inhalation of these gases. But due to the lack
of any “visible” threat, combined with the added weight factor involved, we are frequently
removing our SCBA prematurely. This is contrary to the respiratory protection standard which
states that when employees are performing work in a dangerous atmosphere, respiratory
protection must be used. This standard further states that in order to discontinue the use of
respiratory protection, the atmosphere must be declared safe through the use of air monitoring
equipment. For the purposes of this respiratory protection standard, acceptable atmospheres
at firefighting, technical rescue, and hazardous material emergencies shall be addressed.

Although it would be impossible to monitor for all possible fire gases, we are now capable of
monitoring some of them. Carbon monoxide (CO) and Hydrogen Cyanide {HCN) are two of the
most common gases released at structure fires. Because of the physical properties of these
gases (CO vapor density is .97 and HCN vapor density is .94, with air = 1), HCN gas will tend to
rise while CO, since its vapor density is very close to the density of air, does not disperse rapidly
and can be found pretty much anywhere at the ceiling or on the floor. Therefore, if we can
show that the CO/HCN levels are being reduced through recognized practices, we can assume
that we are adequately ventilating our work area. Once carbon monoxide and hydrogen cyanide
levels drop below the threshold limit value, it is most probable that oxygen levels have returned
to a safe range and other potentially toxic gases have been displaced by fresh air. However, we
should remain cognizant of possible buildup of carbon monoxide, hydrogen cyanide or other
toxic fire gases in low areas, high areas, and difficult to ventilate spaces such as closets and
attics. If this is suspected, additional or supplemental atmospheric monitoring should be
initiated prior to removal of SCBA {ongoing monitoring — retesting with monitors on time
interval) and be reevaluated at ten-minute intervals.
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Firefighting Procedure:

1. All personal protective equipment, including SCBA, shall be worn during the attack and
initial overhaul phase of all structural fires. Personnel should continue to wear all PPE
until the IC advises the atmosphere has been determined safe. In large commercial
structures with large floor area or multiple floors {malls, high-rises), the building may be
declared safe in sections with the use of atmospheric monitors.

2. Once there are no visible contaminants, atmospheric monitoring should begin and be
reevaluated at ten-minute intervals. This should be done with the hand-held meters
carried on designated units or with the 4-gas meter and hydrogen cyanide (HCN)
monitors carried by Battalion 1, 2, 3, 4, and Tech 1. T12, T25 and T27 also carry single
sensor carbon monoxide (CO) and hydrogen cyanide meters. These devices are utilized
by attaching the 4-gas, CO or HCN monitor to the lapel of a member of an interior
overhaul crew. It is preferable to use redundant meters when determining the safety of
atmospheres and multiple meters on large structures.

3. If, after several minutes of monitoring a work area, there is no alarm by the 4-gas, CO or
HCN monitor, the IC may declare the atmosphere as safe and authorize the removal of
SCBA. Continuous monitoring of the work area must continue as long as personnel are
presents

4. Fires outside structures, including dumpster fires, dump fires, or vehicle fires, will
require the use of full PPE, including SCBA, until no visible products of combustion
remain and the area has been evaluated and determined safe via metering. Brush fires
are not excluded from this provision and atmospheric metering should be considered if
certain conditions exist.

5. If, at any time during overhaul, personnel experience any type of irritation or smell
strong odors that could be related to a hazardous atmosphere, the use of SCBA shall be
required regardless of 4-gas, CO or HCN monitor readings. Also, if the type of fuel
involved is known to be hazardous (i.e., plastics, poisonous chemicals, etc.), the use of
SCBA during overhaul shall be required.

6. Consideration of safeguards regarding fine and potentially airborne particulates shall
remain a priority, despite meter findings. The vigilant use of eye and respiratory
protection shall remain a priority for crews operating in potentially dangerous
atmospheres. Respiratory protection may include, but not be limited to: particulate
filter masks, N-95 masks, canister filters, or other industry-accepted devices.

Personal CO and HCN Monitors: The 4-gas and HCN monitoring instruments assigned to
Battalions 1, 2, 3, 4, and Tech 1, along with T12, T25 and T27 single gas CO and HCN monitors,
are only to be used for determining a safe CO or HCN level during the overhaul phase of
firefighting. These monitors shall not be used for other emergencies, such as carbon
monoxide alarms or gas leaks. The CO monitor is designed to detect relatively low levels of
carbon monoxide gas. It has a digital display that gives a reading of carbon monoxide in parts
per million {ppm). The monitor has an audible alarm that is set to activate at 25 ppm.

According to OSHA, this is the maximum concentration of carbon monoxide that a person can be
exposed to for up to 8 hours without suffering any ill effects.

The HCN monitor is designed to detect relatively low levels of hydrogen cyanide gas. It hasa
digital display that gives a reading of hydrogen cyanide in parts per million. The monitor has an
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audible alarm that is set to activate at 5 ppm. This setting is for the Recommended Exposure
Limit (REL) set by NIOSH. These instruments have only two controls, on and off buttons. The
monitor should always be turned on in a clean atmosphere prior to entering the work area and
it should be allowed to “clean itself” in a non-contaminated area prior to being turned off, Turn
off the monitor only when the digital display reading has dropped to zero. If the monitor’s
internal sensor is exposed to extremely high levels of CO or HCN, it could be damaged. For this
reason, the monitor should not be used in any atmosphere in which visible products of
combustion (smoke) are present.

Maintenance of Personal CO and HCN Monitors: The personal CO and HCN monitors will be
maintained and calibrated by designated SHOT personnel. If a problem is found with a monitor,
it should be reported to the Battalion Chief to whom the monitor is assigned. At no time should
any unauthorized personnel attempt to calibrate a monitor.

Single Sensor Monitors: The single sensor monitors are carried on the Special Operations units
and Battalion vehicles. These monitors are capable of detecting Hydrogen Cyanide and Carbon
Monoxide. The following are the preset alarm points.

Sensor Low Alarm High Alarm
HCN 5 ppm 10 ppm
co 25 ppm 100 ppm

4-Gas Monitors: The 4-gas monitors assigned to Battalions 1,2,3,4 and Tech 1 are capable of
monitoring 02 %, LEL %, CO ppm, and H,S ppm. The monitors are equipped with audible, visual
and vibrate alarms. These monitors can be used in conjunction with the other monitors carried
by the Battalions/Tech 1 for use in determining the proper levels that SCBA can be removed.
The following are the preset alarm points.

Sensor Low Alarm High Alarm
LEL 10% 20%
02 19.5% 23.0%
co 25 ppm 100 ppm

*H.S 10 ppm 15 ppm

In the event one of these alarm levels is reached, ventilation must be established to correct this
hazard immediately and a HazMat unit should be dispatched to the scene. If the source of this
hazard can be located, it should be removed and placed in an area so that it will not cause a
hazard anymore. If SCBA has been removed, it must be donned again until the atmosphere
being monitored falis within the acceptable limits range. *H,S = Hydrogen Sulfide
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3. User feedback and consultation to evaluate program and identify issues in accordance
with OSHA 1910.134(1){(2).
i.  Respirator Fit (including the respirator impact on effective job performance).
ii. Appropriate respirator selection for the hazards to which the employee is
exposed.
iii. Proper respirator use under the workplace conditions the firefighter encounters.
iv.  Proper respirator care and maintenance.
4. Change(s) in standards, rules or laws applicabie to the program.

APPENDIX 1 — Technical Rescue

Background: The two disciplines of technical rescue where hazardous IDLH atmospheres are
most likely to be encountered are at confined space incidents and trench rescue emergencies.
For the purpose of this standard, a trench shall be considered as a confined space. Hazardous
atmospheres encountered at confined space emergencies could include toxic gases such as
hydrogen sulfide or carbon monoxide, flammable vapors from either gases or volatile petroleum
liquids, or oxygen-deficient atmospheres. Any or all three of the conditions may coexist at an
incident.

Confined space emergencies pose an extraordinary risk to emergency response personnel.
These spaces can be very deceiving to rescue personnel, in that there may be no visible threat at
all, but the hidden danger is an IDLH atmosphere that overcomes the rescuer before he is able
to escape the space. Often, these incidents result in multiple deaths. Operating procedures for
confined space rescues may be found in our Incident Management System manual.

Technical Rescue Procedure:

1. Personnel shall not enter a confined space prior to atmospheric monitoring being
conducted. This applies to all situations, including emergencies, routine entries, and
training. No Exceptions!

2. Ventilation of the space shall be conducted prior and during all entry operations. Rapid
ventilation is a priority.

3. Once air quality monitoring has been conducted using proper techniques, trained
personnel utilizing appropriate personal protective equipment may make entry.

4. A Rapid Intervention Team (RIT) shal! be in place and prepared for operation priorto a
confined space entry. NOTE: Extreme caution shall be used when activating RIT when
rescuers are overcome at a confined space incident.

5. All entries into confined spaces shall be evaluated, conducted, and/or supervised by
Special Hazards & Operations Team personnel in coordination with Command Staff.

Rescue Entry: This type of entry may be made at an emergency incident after the incident
Commander has determined that a Rescue Entry is feasible and the victims are viable. This
entry shall be made in a rescue mode, with appropriate resources on scene. Only previously-
trained confined space/trench rescue personnel shall be utilized on the entry and rapid
intervention teams. Atmospheric monitoring for this type of entry shall include the following
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areas and permissible limits. The entry shall not occur until the atmosphere is within the limits
and shall be immediately terminated if the limits are exceeded during the entry.

Oxygen NO ENTRY IF Greater than 23%
Flammable Level NO ENTRY IF Greater than 10% LEL
Cco No Limit

H.S No Limit

PID (Optional) No Limit

Recovery Entry: This type of entry may be made at an emergency incident after the Incident
Commander has determined that a Rescue Entry is not feasible or would not be productive. This
entry shall be for the purpose of retrieving any deceased victims, with an emphasis on safe
operations and preservation of evidence. Only previously-trained confined space/trench rescue
personnel shall be utilized on the entry and rapid intervention teams. Atmospheric monitoring
for this type of entry shall include the following areas and permissible limits. The entry shall not
occur until the atmosphere is within the limits and shall be immediately terminated if the limits
are exceeded during the entry:

Oxygen ENTRY ONLY IF >19.5 or <23%
Flammable Level ENTRY ONLY IF < 10% LEL

co ENTRY ONLY IF < 200 PPM
Ha2S ENTRY ONLY IF <15 PPM

PID ENTRY ONLY IF <200 PPM*

* Unless specific identification of contaminant indicates otherwise.

Routine and Training Entry: Entry into a trench or confined space for the purpose of training or
equipment maintenance shall be in accordance with the Seminole County Safety Plan.
Atmospheric monitoring for this type of entry shall include the following areas and permissible
limits. The entry shall not occur until the atmosphere is within the limits and shall be
immediately terminated if the limits are exceeded during the entry.

Oxygen ENTRY ONLY IF 209%+0.2
Flammable Level ENTRY ONLY IF 00.0 %

co ENTRY ONLY IF 0 PPM

H.S ENTRY ONLY IF 0 PPM

PID ENTRY ONLY IF <5PPM

Monitoring Strategy: Appropriate atmospheric monitoring equipment for confined space and
trench rescue entries is carried and maintained by the Special Hazards & Operations Team. Only
regularly calibrated, properly functioning monitoring devices shall be used for these operations.
Unless there is evidence to suggest a corrosive and/or radioactive atmosphere may be present,
pH and radioactive monitoring is not necessary. Only personnel that are properly trained and
thoroughly familiar with the equipment shall be used to operate the devices. The following
guidelines provide an operational basis for the atmospheric monitoring team for confined space
and trench rescue entries.
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1. Monitoring equipment should be activated and warmed up in a clean atmosphere and
preliminary checks will be conducted in accordance with manufacturer
recommendations.

2. The monitoring crew should approach the space/trench only after the officer in charge
has deemed the approach area safe from physical hazards.

3. The initial monitor of choice for the approach and external monitoring is a combination
flammable/oxygen/toxic meter that has a general sensing mode. The space should be
approached with the instrument in the general sensing mode and sampling done within
three feet of the ground. Any dramatic increase in the general sensing readings could
be an indication of a toxic and/or flammable gas.

4. A below-grade confined space or trench should first be monitored from an exterior
vantage point by using a meter with a pump and an extension hose. Additionally,
ensure that the downwind side is monitored. After general sensing approach has been
conducted, initial monitoring should be conducted in the upper areas of the space.
Successive sampling should be obtained at the mid-point and at the bottom. Care
should be taken to ensure there is adequate time for the sample to reach the
instrument via the pump and that no water is drawn into the instrument from the
bottom of the space.

5. The initial component of the atmosphere 1o examine is the oxygen level. Most meters
will monitor oxygen simultaneously with flammable levels and specific toxins. The
second component to monitor is the flammability. It is important to note that an
oxygen-deficient atmosphere will affect the accuracy of flammability readings. The third
component to examine is specific toxic gases that may be present.

6. At least one entry person shall be outfitted with a meter that monitors for flammability,
oxygen, carbon monoxide, and hydrogen suifide. Monitoring shall be conducted
continuously during entry/rescue operations. External monitoring of the space will also
be conducted continuously as the configuration of the entry point permits. Appropriate
actions shall be taken if the previously listed thresholds are exceeded.

APPENDIX 2 — Hazardous Materials

Background: Atmospheric monitoring at a hazardous materials emergency is a hazmat
technician-level function. First responder-level personnel should identify potential hazards, take
appropriate personal protective actions, to include SCBA and structural firefighting gear, isolate
the area, and request technician-level assistance (SHOT). As a matter of practice, first
responders should attempt to remain upwind and uphill from the incident. Atmospheres at
hazardous materials may be flammable, oxygen deficient, toxic, corrosive, and/or radioactive.
Typically, the identity and hazards of a material(s) at an emergency can be classified as known or
unknown. Monitoring strategies will differ, depending on the properties of the known
material(s) present. The monitoring strategy for an unknown material(s) is methodical and
covers the spectrum of hazards that may be present.

Hazardous Materials Procedure: SHOT personnel shall conduct atmospheric monitoring at
unknown incidents and at incidents where a known material(s) may enter the atmosphere,
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causing it to become flammable, toxic, oxygen-deficient, radioactive, and/or corrosive. The
extent, frequency and type of monitoring conducted may vary based upon many conditions.
However, the following will serve as a general guidance for atmospheric monitoring activities at
hazmat emergencies. At any time a crew enters the hot zone, a 2 Out will be established.

Known Hazards

Many hazmat emergencies involve responses to known materials with very familiar hazards.
Most common are emergencies involving flammable materials such as gasoline, natural gas, and
propane, or toxic substances such as chlorine. Monitoring strategies for known material(s)
emergencies should be tailored to the specific hazards present.

Corrosive atmospheres can be monitored utilizing pH paper that has been moistened with
water. The damp paper should be held with a clamp or hemostat and should be slowly waved in
the areas where you wauld expect to find the corrosive atmosphere. Care should be taken to
keep from immersing the paper in any liquids. Monitoring personnel shall wear an appropriate
level of PPE that provides respiratory and dermal protection. Adhesive pH paper may also be
worn on PPE. Visible corrosive vapors indicate a need for gas-tight, fully encapsulating PPE. The
HazMat Group will determine the proper level of protection for entry personnel.

Radioactive atmospheres can be monitored utilizing alpha/beta/gamma/neutron survey
instruments. Personnel who are actively monitoring or working in a known radioactive
environment shall wear SCBA and structural protective clothing. Gamma radiation pagers may
be deployed as needed. Personnel will carry a personal radioactive dosimeter on the exterior of
their clothing whenever operating in a known radioactive environment. The action threshold
for radioactive monitoring is 2mR/hr. Isolation zones should be established for areas above this
level. Be aware that this level may be below the safe background level emitted from properly
operating radioactive sources, such as soil density instruments.

Flammable atmospheres can be monitored with the 4-gas monitors carried on the SHOT units.
Operating personnel should be thoroughly familiar with the limitations and nuances of these
instruments. Personnel must ensure that adjustments have been made to correlate correctly
for the flammable vapor present {if the substance has been positively identified). Care should
be taken to ensure the instrument is not exposed to high flammable concentrations, as this can
damage the sensor. The action level for flammable atmospheres is 10% of the lower explosive
limit.

Oxygen monitoring will be conducted simultaneously with the flammable monitoring. Oxygen-
deficient atmospheres will negatively affect the accuracy of fllmmable monitoring. Additionally,
an oxygen-deficient atmosphere is an indication of some other, possibly toxic, contaminant
present. Generally, an oxygen-deficient atmosphere will only be encountered in confined
spaces. Oxygen-enriched atmospheres are rarely encountered. Typically, these will only be
found at incidents involving compressed or cryogenic oxygen. Care should be taken at these
incidents as the flammability of most combustible materials is increased dramatically. Threshold
limits for oxygen are levels below 19.5% or above 23% by volume.
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Toxic atmospheres may be tested by several monitoring devices used by the Special Hazards &
Operations Team. These include chemical specific electrochemical detectors, colormetric tubes
and organic vapor analyzers. SHOT also carries a wide array of advanced detection, monitoring,
and chemical identification devices for chemical agents, biological agents, radiological isotopes,
and toxic industrial materials. These include GC/MS, FTIR, Raman Spectroscopy, Gamma
Spectroscopy, Immunoassay, Microscopy, and PCR, amongst others. The type of device(s) used
will be dictated by the circumstances surrounding the individual incident. Personnel shouid be
thoroughly familiar with the operating principles and limitations of the monitoring equipment
used. Appropriate PPE, to include SCBA and dermal protections, shall be used as necessary.
Action levels will vary, depending on the material present. Reference materials such as TOMES,
NIOSH pocket guide, and MSDS shall be utilized to determine unsafe conditions. Typically, the
Short Term Exposure Limit (STEL) and/or IDLH levels are good action indicators for hazmat
emergency personnel.

Unknown Hazards

Many hazmat incidents involve response to unknown chemical releases. These include solids,
liquids, and gases. As a general rule, gases pose the most serious risk in terms of hazardous
atmospheres. Gases are followed by liquids in terms of potential hazard. Every effort should be
taken to identify the material(s) present, prior to entering a potentially hazardous atmosphere.
If the material can be classified into a specific category, such as a solvent, then a monitoring
strategy can be tailored to the likely hazards that may be present.

The strategy for monitoring unknown atmospheres is similar to known atmospheres in that the
same equipment is utilized. However, with unknown atmospheres, personnel must monitor all
areas. These atmospheres include corrosive, radioactive, flammable, oxygen, and toxic. This
monitoring should be conducted simultaneously for corrosive, radioactive, flammable, oxygen,
and organic vapors. Specific toxic monitoring may be conducted subsequent to the initial
survey. Monitoring personnel should remember that a corrosive atmosphere may quickly
damage the other instruments and render them inoperative. Again, personnel should be
thoroughly familiar with the operating principles and limitations of each instrument used.
Generally, personnel monitoring an unknown hazardous atmosphere should exercise a high
level of caution and utilize full personal protective equipment. The HazMat Group will
determine the proper level of protection for entry personnel.

Calibration and Maintenance

There are several specific personnel on the Special Hazards & Operations Team charged with the
responsibility of periodic calibration and maintenance of all monitoring equipment. As a general
rule, the instruments shall be fully field-calibrated on a monthly basis. More frequent
calibration may be needed as identified by the responsible calibration personnel. Additionally,
instruments will be recalibrated after extended use or if the instrument’s calibration is in
question by operating personnel. Only SHOT authorized personnel or factory authorized
representatives will conduct routine calibration and instrument maintenance.
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INTRODUCTION

The Federal Occupational Safety & Health Administration's (OSHA) Standard for respiratory
protection is 29 CFR 1910.134. In order to provide the highest level of safety to our employees
and to comply with 29 CFR 1910.134, the Fire Department has developed this Respiratory
Protection Standard. This standard is quite comprehensive and covers all aspects of:

OPERATIONS
CYLINDER FILLING
MEDICAL EVALUATIONS
MAINTENANCE & TESTING
TRAINING & EDUCATION

It is extremely important that all members become familiar with the respiratory protection
standard and that it is enforced at every level. Violations of this standard could lead to injury or
long term health problems. Violators of this standard may receive formal discipline. In
accordance with OSHA 1910.134, this program will be evaluated and updated periodically to
reflect and/or address changes that may affect respirator use.

OPERATIONS

2In-20ut

Background: The Federal Occupational Safety & Health Administration’s Respiratory Protection
Standard, 29 CFR 1910.134, is designed to ensure that fire service personnel perform their job
with all available safeguards in place. Any alarm in which an IDLH (Immediately Dangerous to
Life & Health) atmosphere is likely to exist (including, but not limited to: structure fires, vehicle
fires, unidentified hazardous materials scenes, known gas leaks inside/outside) will require
respiratory protection and shall have sufficient personnel in order to adhere to this policy. In
compliance with 29 CFR 1910.120, a minimum of four individuals are required; consisting of two
individuals working as a team in the potential IDLH or undetermined atmospheres (2 In) and two
individuals present outside the atmosphere (2 Out) for intervention or rescue at emergency
operations where entry into the danger area is required.

Policy:

1. Allinterior structure fires are assumed to have an atmosphere that is Immediately
Dangerous to Life & Health (IDLH) and therefore require the use of respiratory
protection. In our case, this will mean positive pressure SCBA.

2. No entry shall be made inside the structure until a minimum of two fully-geared
firefighters (full turnout gear and SCBA) are available for entry and two fully-geared
personnel are ready for immediate rescue.
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3. The “2 Out’s” main focus is to ensure that a crew is available in the event that the
interior crews need to be rescued. They shall observe the building to ensure that
conditions do not deteriorate, and that interior crews are notified of any significant
changes. The “2 Out” shall maintain a constant ready state for deployment to rescue
downed firefighters.

4. When sufficient personnel are on scene, “2 Out” will be upgraded to a formal Rapid
Intervention Team (RIT).

5. Inthe event that fires occur in large occupancies with multiple points of entry and/or
egress, multiple RIT’s may be required. Geographical location of RIT teams will be
defined by command (i.e., RIT A, RIT C etc.). On some large fires, a RIT Group may be
established consisting of a group supervisor and several units.

6. The use of respiratory protection will be maintained until the air quality is tested by
approved meters and personnel. The testing shall be conducted at predetermined
intervals during prolonged overhaul and/or immediately following conditional changes,
as determined by OIC, Incident Safety Officer, or their respective designee.

7. In the event that a unit(s) arrives with < 4 personnel, only exterior operations may take
place. This may include: exterior attack from a window, garage door, or gable opening,
securing utilities, establishing a permanent water supply, size-up, forcing the door, or
other exterior operations. It is imperative that the structure not be vented until water is
able to be applied to the seat of the fire.

8. Interior firefighting crews must have a minimum of two personnel and each crew
member must have a portable radio and remain in voice or visual contact with each
other (Buddy System). Radio contact is not an acceptable substitute for voice or visual
contact between crew members.

POLICY EXCEPTIONS

1. One exception to this policy is in the event that there is potential/indication for victims
to be in the structure. In this case, a rescue may be attempted with no backup crew
available. In the event the rescue is successful or conditions do not warrant a rescue
attempt, no further entry may be made until “2 Qut” is established.

2. The second and last exception to this policy is a fire in its incipient stage. This would
include smoking electrical sockets or fires confined to a stove; in other words, very small
fires that are very easily extinguished and are unlikely to present an IDLH potential. In
these circumstances, interior operations may be conducted without “2 Out”. In the
event the situation escalates, interior crews shall be removed until 2 Out is established.
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Acceptable Atmospheres
Firefighting

Background: Through the years, firefighter deaths and injuries have been greatly reduced due to
our better understanding of the respiratory dangers we encounter and their effect on our
bodies. One area in which we have definitely seen improvement is that of protecting ourselves
from the numerous toxic atmospheres encountered during firefighting, technical rescue, and
hazardous materials operations. The use of positive-pressure self-contained breathing
apparatus, mechanical ventilation, and basic air quality monitoring should be commonplace at
incidents where respiratory hazards may exist.

OSHA Standards define IDLH (Immediately Dangerous to Life & Health) atmospheres as those
with unacceptable levels of toxic vapors, flammable atmospheres, and oxygen deficient or
enriched atmospheres. Additionally, this document shall address corrosive and radioactive
atmospheres as potentially IDLH. There remains one phase of fire department operations in
which the fire service, in general, does a poor job of properly protecting themselves. This is the
overhaul phase, when many of those deadly fire gases are at peak levels. Firefighters are
routinely educated in the hazards associated with inhalation of these gases. But due to the lack
of any “visible” threat, combined with the added weight factor involved, we are frequently
removing our SCBA prematurely. This is contrary to the respiratory protection standard which
states that when employees are performing work in a dangerous atmosphere, respiratory
protection must be used. This standard further states that in order to discontinue the use of
respiratory protection, the atmosphere must be declared safe through the use of air monitoring
equipment. For the purposes of this respiratory protection standard, acceptable atmospheres
at firefighting, technical rescue, and hazardous material emergencies shall be addressed.

Although it would be impossible to monitor for all possible fire gases, we are now capable of
monitoring some of them. Carbon monoxide (CO) and Hydrogen Cyanide (HCN) are two of the
most common gases released at structure fires. Because of the physical properties of these
gases (CO vapor density is .97 and HCN vapor density is .94, with air = 1), HCN gas will tend to
rise while CO, since its vapor density is very close to the density of air, does not disperse rapidly
and can be found pretty much anywhere at the ceiling or on the floor. Therefore, if we can
show that the CO/HCN levels are being reduced through recognized practices, we can assume
that we are adequately ventilating our work area. Once carbon monoxide and hydrogen cyanide
levels drop below the threshold limit value, it is most probable that oxygen levels have returned
to a safe range and other potentially toxic gases have been displaced by fresh air. However, we
should remain cognizant of possible buildup of carbon monoxide, hydrogen cyanide or other
toxic fire gases in low areas, high areas, and difficult to ventilate spaces such as closets and
attics. If this is suspected, additional or supplemental atmospheric monitoring should be
initiated prior to removal of SCBA (ongoing monitoring — retesting with monitors on time
interval) and be reevaluated at ten-minute intervals.
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Firefighting Procedure:

1. All personal protective equipment, including SCBA, shall be worn during the attack and
initial overhaul phase of all structural fires. Personnel should continue to wear all PPE
until the IC advises the atmosphere has been determined safe. In large commercial
structures with large floor area or multiple floors (malls, high-rises), the building may be
declared safe in sections with the use of atmospheric monitors.

2. Once there are no visible contaminants, atmospheric monitoring should begin and be
reevaluated at ten-minute intervals. This should be done with the hand-held meters
carried on designated units or with the 4-gas meter and hydrogen cyanide (HCN)
monitors carried by Battalion 1, 2, 3, 4, and Tech 1. T12, T25 and T27 also carry single
sensor carbon monoxide (CO) and hydrogen cyanide meters. These devices are utilized
by attaching the 4-gas, CO or HCN monitor to the lapel of a member of an interior
overhaul crew. Itis preferable to use redundant meters when determining the safety of
atmospheres and multiple meters on large structures.

3. If, after several minutes of monitoring a work area, there is no alarm by the 4-gas, CO or
HCN monitor, the IC may declare the atmosphere as safe and authorize the removal of
SCBA. Continuous monitoring of the work area must continue as long as personnel are
present:

4. Fires outside structures, including dumpster fires, dump fires, or vehicle fires, will
require the use of full PPE, including SCBA, until no visible products of combustion
remain and the area has been evaluated and determined safe via metering. Brush fires
are not excluded from this provision and atmospheric metering should be considered if
certain conditions exist.

5. If, at any time during overhaul, personnel experience any type of irritation or smell
strong odors that could be related to a hazardous atmosphere, the use of SCBA shall be
required regardless of 4-gas, CO or HCN monitor readings. Also, if the type of fuel
involved is known to be hazardous (i.e., plastics, poisonous chemicals, etc.), the use of
SCBA during overhaul shall be required.

6. Consideration of safeguards regarding fine and potentially airborne particulates shall
remain a priority, despite meter findings. The vigilant use of eye and respiratory
protection shall remain a priority for crews operating in potentially dangerous
atmospheres. Respiratory protection may include, but not be limited to: particulate
filter masks, N-95 masks, canister filters, or other industry-accepted devices.

Personal CO and HCN Monitors: The 4-gas and HCN monitoring instruments assigned to
Battalions 1, 2, 3, 4, and Tech 1, along with T12, T25 and T27 single gas CO and HCN monitors,
are only to be used for determining a safe CO or HCN level during the overhaul phase of
firefighting. These monitors shall not be used for other emergencies, such as carbon
monoxide alarms or gas leaks. The CO monitor is designed to detect relatively low levels of
carbon monoxide gas. It has a digital display that gives a reading of carbon monoxide in parts
per million (ppm). The monitor has an audible alarm that is set to activate at 25 ppm.

According to OSHA, this is the maximum concentration of carbon monoxide that a person can be
exposed to for up to 8 hours without suffering any ill effects.

The HCN monitor is designed to detect relatively low levels of hydrogen cyanide gas. It hasa
digital display that gives a reading of hydrogen cyanide in parts per million. The monitor has an
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audible alarm that is set to activate at 5 ppm. This setting is for the Recommended Exposure
Limit (REL) set by NIOSH. These instruments have only two controls, on and off buttons. The
monitor should always be turned on in a clean atmosphere prior to entering the work area and
it should be allowed to “clean itself” in a non-contaminated area prior to being turned off. Turn
off the monitor only when the digital display reading has dropped to zero. If the monitor’s
internal sensor is exposed to extremely high levels of CO or HCN, it could be damaged. For this
reason, the monitor should not be used in any atmosphere in which visible products of
combustion (smoke) are present.

Maintenance of Personal CO and HCN Monitors: The personal CO and HCN monitors will be
maintained and calibrated by designated SHOT personnel. If a problem is found with a monitor,
it should be reported to the Battalion Chief to whom the monitor is assigned. At no time should
any unauthorized personnel attempt to calibrate a monitor.

Single Sensor Monitors: The single sensor monitors are carried on the Special Operations units
and Battalion vehicles. These monitors are capable of detecting Hydrogen Cyanide and Carbon
Monoxide. The following are the preset alarm points.

Sensor Low Alarm High Alarm
HCN 5 ppm 10 ppm
co 25 ppm 100 ppm

4-Gas Monitors: The 4-gas monitors assigned to Battalions 1,2,3,4 and Tech 1 are capable of
monitoring 02 %, LEL %, CO ppm, and H.S ppm. The monitors are equipped with audible, visual
and vibrate alarms. These monitors can be used in conjunction with the other monitors carried
by the Battalions/Tech 1 for use in determining the proper levels that SCBA can be removed.
The following are the preset alarm points.

Sensor Low Alarm High Alarm
LEL 10% 20%
02 19.5% 23.0%
co 25 ppm 100 ppm

*H,S 10 ppm 15 ppm

In the event one of these alarm levels is reached, ventilation must be established to correct this
hazard immediately and a HazMat unit should be dispatched to the scene. If the source of this
hazard can be located, it should be removed and placed in an area so that it will not cause a
hazard anymore. If SCBA has been removed, it must be donned again until the atmosphere
being monitored falls within the acceptable limits range. *H,S = Hydrogen Sulfide
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Supplied Air Breathing Apparatus
Background: Due to the restrictive nature and limited openings at confined spaces, different
breathing apparatus are required to allow for entry by fire service personnel. Supplied Air
Breathing Apparatus (SABA) was purchased to ensure that proper entry could be made in all
confined spaces located in Seminole County.
Policy:

1. SABA will only be utilized by trained personnel.

2. Personnel certified for SABA use will be fit tested annually.

3. SABA masks will be disinfected after each use.

4. All escape cylinders will be completely full prior to entry.

5. One line tender will be provided for each entrant.

6. Allair lines will be locked or taped to ensure accidental separation does not occur.

7. One person will be stationed at the air source to ensure an uninterrupted flow of
breathing air. A redundant system must be used.

8. Entrants will only progress as far as they can safely escape utilizing air from the escape
cylinder. No more than 300’ of air hose may be used.

9. Properly equipped “2 Out” or RIT personnel will be standing by.
10. Only NIOSH approved SABA respirators will be placed into service for use by Seminole

County Fire Department personnel and said appliances shall be used in compliance with
its respective certification.

HEPA Adapter/Filter

Background: The Center for Disease Control (CDC) issued warnings that indicated medical
providers caring for suspected TB patients, or patients with other suspected airborne diseases,
should protect themselves from possible exposure. CDC indicates that working on these
patients in tight quarters with limited air movement requires the use of a HEPA-type filter mask
capable of filtering particles 1 micron or larger in diameter.

Policy:

1. Respiratory protection shall be utilized with a known or potential airborne threat.
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2. The Scott mask with adapter/filters may be used when there is a threat of airborne

infectious diseases.

A seal check should be done prior to entering the environment.

4. If the mask is used to protect from an exposure, it should be properly disinfected. The
mask should be cleaned with soap and water solution without the adapter/filters in
place.

5. The filter cartridges are one-time use and should be disposed of properly after any use.

6. These filters are not intended for use in atmospheres which are, or may become,
IMMEDIATELY DANGEROQUS TO LIFE & HEALTH (IDLH) or in atmospheres where the
identity and/or concentration of the containment are unknown.

w

Note: Disposable N-95 HEPA masks are also provided for use by EMS personnel. These
masks are a one-time use only and are available through the EMS supplies procedure.
These masks can be utilized by EMS personnel and can be placed on patients suspected
of suffering from a common contagious airborne disease (i.e., cold, flu). The mask shall
be disposed of after a single use, following bio-hazard disposal procedures.

Inspection:
1. These filters are intended for use in pairs only.
2. Observe the expiration date on the filters for replacement.

3. The filters should be checked for damage, deterioration, and moisture.
4. If any damage is discovered, make arrangements through Logistics for replacement.

Oxygen Cylinder Filling Procedures

Background: To establish a procedure for the use, storage, maintenance and refilling of all
portable medical oxygen cylinders used by the Department. The Department currently utilizes a
multi-section trans-filling station manifold designed for filling multiple cylinders at one time.
The system will utilize up to four supply tanks.

Safety Operations for Refilling Station:

All safety procedures must be adhered to when handling the compressed medical oxygen
cylinders. Failure to do so can result in a catastrophic failure of the vessel with the potential of

serious injury or death to the users.

Avoid carrying the cylinders by the valve assembly. Grease and oil from other equipment on the
hands may create a violent reaction with the gaseous oxygen, resulting in fire.

Operational Procedures:
1. The cylinder should be inspected for any obvious damage or contamination.

2. Place the cylinder in the wall-mounted refilling sleeve.
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3. Connect the refilling pigtail valve to the cylinder.

4. If the pressure in the cylinder is below 50 psi, the cylinder will need to be vacuumed
down to 25 psi of vacuum.

5. Crack the in-line valve and slowly fill the portable cylinder at a rate no faster than 10 psi
per second.

6. Close the valve on tank #1 and repeat the process with tanks #2, #3, and #4, until the
pressure gauge reads 2000 psi.

7. Fill the required information on the log sheet. The information required on the log sheet

will include:
A. Date

B. The lot number on the Supply cylinder and the cylinder being filled.
C. CAD number of the person filling.
D. Number of bottles filled.

Vacuum Procedures:

1

With the cylinder valve OPEN and all other valves CLOSED, turn on the vacuum pump.
Wait until the vacuum gauge reads 25mm of Hg, then turn off the pump.
Open the valve on the supply tank marked #1.

Crack the in-line valve and slowly fill the portable cylinder at a rate no faster than 10 psi
per second. Continue until the pressure equalizes.

Close the valve on tank #1 and repeat the process with tanks #2, #3, and #4, until the
pressure gauge reads 2000 psi.

ONLY ONE SUPPLY TANK VALVE SHOULD BE OPENED AT A TIME.

Close all cylinder valves and the supply tank valve.

Open the valve at the end of the manifold assembly near the relief valve to bleed off any
remaining product.

Remove the refilling valve assembly from the portable cylinder and seal the valve stem
with a NEW plastic seal.
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Changing of Supply Cylinders

When changing out the supply-side cylinders, the newest tank shall be placed in position #4. All
other tanks should move down the scale in position towards position #1. The tank with the least
amount of product should end up in position #1. Make sure that all tank identification tags are
placed properly to reflect the change in the supply tank line-up.

*0?> 23.5% shall only be utilized in equipment designed for O? service and distribution.

MEDICAL EVALUATIONS

Background: In accordance with OSHA 1910.134(c)(1)(ii), Seminole County Fire Department will
ensure that medical evaluations of firefighters will occur prior to initial respirator use.
Furthermore, in compliance with Operations Bulletin #2013 Fitness for Duty, all employees who
may be required to don respiratory protection equipment shall comply with the Fitness for Duty
policy.

Policy:

1. The Seminole County Fire Department will provide medical evaluations for firefighters
in compliance with OSHA 1910.134 as well as requiring compliance with Seminole
County Fire Department’s Operations Bulletin #2013 Fitness for Duty.

2. Medical evaluations shall be conducted by a physician or other licensed health care
professional (PLHCP).

3. Medical evaluations shall remain confidential. Record retention and availability will
comply with 29 CFR 1920.1020.

Major Alarms

Background: The greater the work effort on an alarm, the more susceptible the user of an SCBA
is to overexertion. To reduce this overexertion risk to personnel, comprehensive medical
evaluations are conducted annually by a licensed healthcare professional, as well as routine
medical monitoring and/or evaluations during alarms. These routine medical evaluations may
be conducted as time permits, including, but not limited to: pre-SCBA use, during rehabilitation,
and post incident, to ensure that baseline vital signs are stable. This baseline testing ensures
that the user can utilize an airpack and/or continue to perform these strenuous functions after
rehabilitation.

Major Alarms:

1. Structure fires requiring two or more alarms.

2. Significant Hazardous Materials alarms, particularly ones requiring encapsulating suit
entry.

3. Confined space alarms.

4. Extensive work detail alarms.
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5. Smoldering muck fires.
6. Large overhaul details where continuous crew rotation is in place.
7. Significant building collapse.

Procedures:

A Rehab Group will be established.
One ALS transport unit will be assigned to the Rehab Group when available.
Establish a suitable area on the scene for medical evaluations.
Assemble the appropriate amount of personnel to assist with evaluations.
Take vital signs (either pre- or post-entry, or both).

A. Blood pressure.

A L S

B. Pulse rate and quality.

C. Respiration rate and quality.
D. Pulse-ox reading.

E. Bodytemperature.

F. COHb levels.

G. EKG-Lead Il (this is required only if prior vital signs are not within normal limits).
6. Record initial readings.
7. Make the determination if personnel are able to be utilized on the alarm, based on the
evaluation findings.
8. Ensure all personnel are channeled through the medical unit station for post-evaluation,
prior to reporting to service.
9. Record readings and compare them to initial readings.
10. Clear personnel for return to work assignments.

Special Considerations of Medical Unit Leader:

1. Notify Rehab Group & Command of any potential problems/patients. Have a
transportation plan for any potential patients to a medical facility.

2. If personnel were involved in a hazardous materials accident, a unit with a
contamination barrier should be used. Determine proper decontamination
requirements.
If long-term commitment is required, develop medical personnel rotation.
4. Track personnel information:

A. Employer.

B. Patient information.

C. Medical facility personnel transported to, if applicable.

b
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MAINTENANCE & TESTING

Airpack Daily Maintenance & Performance Check

Background: The Seminole County Fire Department utilizes Scott high pressure airpacks. All
apparatus and command vehicles are equipped with breathing apparatus and all personnel are
assigned a face piece. This equipment is designed to be used when personnel are exposed to
atmospheres that may be IDLH. Only NIOSH approved SCBA will be placed into service for use by
Seminole County Fire Department personnel and said appliances shall be used in compliance
with its respective certification.In order to ensure that this equipment will function in these
hazardous areas, daily equipment checks will be performed.

Procedure:

I. Scott Face Piece:
1. Daily Inspections:

A
B.

Pliability test — exercise all moving parts and check for soft pliable rubber.
Face piece test — check for distorted shape around temporal area. If shape is not
uniform to the shape of a face, replace immediately.
1. Facepiece Seal Protection.
2. The employer shall not permit respirators with tight-fitting facepieces to be
worn by employees who have:
a. Facial hair that comes between the sealing surface of the facepiece and the
face or that interferes with valve function, or
b. Any condition that interferes with the face-to-facepiece seal or valve
function.
3. Ifan employee wears corrective glasses or goggles or other personal protective
equipment, the employer shall ensure that such equipment is worn in a manner
that does not interfere with the seal of the facepiece to the face of the user.

2. Daily Maintenance:

A.

o

Once inspection is complete, after use and as otherwise necessary, ensure
cleanliness of face piece.

Remove all dirt and grime from all parts of mask assembly.

If needed, clean mask with warm soapy water.

After cleaning, ensure the exhalation valve is operating properly and check for a
tight seal by donning the mask and taking a deep breath with the mask opening
occluded. The mask should pull firmly against your face by this test.

Facepieces and related components shall be stored in a manner that protects them
from damage and contamination as well as prevents deformation of the facepiece.

Il. Scott Airpacks:
1. Daily Inspections:

A.

Visual inspections of the airpack harness and air bottle.
1. Inspect for damaged straps and buckles.
2. Ensure all adjustment points are operational.
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3. Inspect air bottle for deep cuts or frayed wrapping.
4. Inspect air bottle gauge for proper operation.
5. Inspect hydrostatic test dates.
6. Inspect gauge and valves.
7. Compare regulator gauge pressure to pressure in the air bottle. This pressure

should be within 100 psi.
Operate tank valve and check for leaks.
Operate by purge valve.
Operate regulator (donning switch) for proper operation/function with facepiece.
Ensure the low-pressure alarm is functional.
Charge the system by turning the air bottle on. Once this is done, turn the valve of
the air bottle off and slowly drain the regulator. Watch the regulator gauge slowly
lower to a pressure which will activate the low-pressure alarm. This psi should be
approximately 500 psi.
G. PASS Device:
1. Motionless test.
2. Manual activation.
H. Airpacks and related components shall be stored in a manner that protects them
from damage.

mmonw

2. Daily Maintenance:

Inspect pack for cleanliness.

Ensure the harness and air bottle is free from dirt and debris.

If dirty, wash pack with a mild detergent, rinse with clean water, and let air dry.
After use, sanitize airpacks in accordance with manufacturer’s specifications.
All deficiencies should be immediately reported to the station lieutenant.

Air cylinders with an air pressure less than 5050 psi (90% capacity) should be
recharged to full capacity.

G. Check batteries.

"Moo ®»

Major

Purpose: To ensure that breathing apparatus operate effectively when needed and that they
meet all applicable standards, air packs will be tested every year and after all major repairs.

Procedure:

l.  Airpacks are tested once a year per manufacturer’s recommendation.

1. Testing is conducted by a manufacturer trained technician.

2. The technician is responsible for all documentation and testing of airpacks.

3. Airpacks shall be tracked by serial number for documentation purposes.

4. Only NIOSH certified/manufacturer approved parts shall be used in the repair of SCBAs
and components. All repairs shall be made in accordance with the manufacturer’s
specifications.

5. These following functional tests will be conducted by the technician:

A. Visual Inspection.
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Facepiece Leak Test.

Static Pressure/Lock-up Test.

High Pressure/Leak Test.

Breathing Test.

Remote Pressure Gauge Accuracy Test.

Secondary Pressure at High Pressure Cylinder Test.
Purge Flow Test.

IOMMOO®

Il. SCUBA appliances are tested per manufacturer’s recommendation.
1. Testing is conducted by a manufacturer trained technician.
2. The technician is responsible for all documentation and testing of SCUBA equipment.
3. SCUBA appliances shall be tracked by serial number for documentation purposes.
4. These following functional tests will be conducted by the technician:
A. Full face mask and breathing valve.
B. Pressure regulator test.
C. Harness/BC inspection
D. Cylinder inspection.

Compressor

Background: Presently, the Department derives all breathing air for SCBA, SABA, and SCUBA
from the compressors located at Stations 11, 27, 35, and the compressor located at the training
center. Itis imperative that these compressors be maintained to the highest level to ensure that
the safety and needs of the Department are met.

Policy:

1. General—While most breathing air systems are engineered to provide years of trouble free
service, they require certain routine replacement of parts or adjustments and cleaning.
The manufacturer's recommendations should be adhered to in order to prolong the life of
the equipment and to maintain the designed performance.

2. Operators—It is the responsibility of the equipment operators to perform operational
checks, observe and report any loose or missing hardware or oil and/or air leaks and to
report such discrepancies immediately. The equipment must also be kept free of dust and
dirt, especially the inter-coolers. If anything about the equipment appears questionable,
tag the system as “out of service” and immediately report the problem.

3. Maintenance/Repair Personnel—All repairs and/or adjustments shall be logged into the
permanent repair log for the equipment. Air fittings used on the equipment shall be
suitable for high-pressure air whenever replacement is required. Only certified repair
personnel are to perform maintenance repairs on the compressor.
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4. Safety—Repairs are not to be made on the compressor unless the power has been
disconnected and locked out/tagged out.

REMEMBER: High-pressure air can cause injury or death.
Do not allow high-pressure air to come into contact with
your skin. Do not attempt to loosen or tighten any
fittings charged with high-pressure air.

5. Intake filter/Purification cartridges shall be maintained per manufacturer
recommendations.

Air Quality
Policy:

1. Breathing air shall, at @ minimum, meet Grade D requirements as described in ANSI/CGA
spec. G-7.1-1989.

Oxygen content of 19.5-23.5%*
Hydrocarbon content of 5 mg/ m? or less
CO content of 10 ppm or less
CO2 content of 1,000 ppm or less

Lack of noticeable odor
*0O?> 23.5% shall only be utilized in equipment designed for O? service and distribution.

2. While Grade D is the minimum goal of this standard, every effort shall be made to produce
Grade E air (suitable for use by divers).

3. Airsamples shall be taken at least quarterly and shall be evaluated by laboratory analysis to
assure compliance with current Grade E air requirements as described in ANSI/CGA
specifications. This service will be provided by the contracted vendor. This will be tracked
and coordinated through the Logistics section. The laboratory shall issue a certificate to
indicate the test results. An air sample shall be taken of the compressor output and, if the
air quality falls to Grade D, the system will not be utilized to fill SCUBA bottles. If the air
quality falls below Grade D, storage cylinders shall not be used until the problem is
corrected. The stored air shall then be purged from the cylinders and the cylinders shall be
refilled.

Mask Fit Testing

Purpose: The intent of this standard is to provide guidelines for Quantitative Fit Testing of
approved National Institute of Occupational Safety and Health (NIOSH)—Mine Safety Health
Administration (MSHA) approved respirators.






Fire Department #04015
Title: Respiratory Protection Standard Page 16 of 27

Background: The Occupational Safety and Health Administration (OSHA) Standard 29 CFR
1910.134 requires that pressure demand respirators be fit-tested by exposure to a “test
atmosphere”. This includes our HEPA half-face respirators. For the purpose of our standard,
Self-Contained Breathing Apparatus (SCBA), Supplied Air Breathing Apparatus (SABA), and tower
air facepieces shall also be tested.

Test Frequency: Quantitative fit testing shall be performed prior to initial use and whenever an
employee is assigned to duties that require the potential use of any type of respirator. Such
testing shall be repeated at least annually and whenever the employee has:

AW N

Weight change of 20 pounds or more.

Recommendation of qualified test administrator or PLHCP.

Change in manufacturer or model of facepiece occurs.

Significant facial scarring in the area of the facepiece seal, if the scarring has occurred
since the latest fit testing.

Significant dental changes, i.e., multiple extractions without prosthesis or acquiring
dentures.

Any other condition which might interfere with facepiece sealing.

Preparation For Testing And General Requirements:

1.

The test subject shall be allowed to pick the most acceptable respirator from a sufficient
number of respirator models and sizes so that the respirator is acceptable to, and
correctly fits the user.

Prior to the selection process, the test subject shall be shown how to put on a
respirator, how it should be positioned on the face, how to set strap tension and how to
determine an acceptable fit. A mirror shall be available to assist the subject in
evaluating the fit and positioning of the respirator. This instruction may not constitute
the subject’s formal training on respirator use, because it is only a review.

The test subject shall be informed that he/she is being asked to select the respirator
that provides the most acceptable fit. Each respirator represents a different size and
shape and, if fitted and used properly, will provide adequate protection.

The test subject shall be instructed to hold each chosen facepiece up to the face and
eliminate those that obviously do not give an acceptable fit.

The more acceptable facepieces are noted in case the one selected proves
unacceptable; the most comfortable mask is donned and worn at least five minutes to
assess comfort. Assistance in assessing comfort can be given by discussing the points in
the following section (#6). If the test subject is not familiar with using a particular
respirator, the test subject shall be directed to don the mask several times and to adjust
the straps each time to become adept at setting proper tension on the straps.
Assessment of comfort shall include a review of the following points with the test
subject and allowing the test subject adequate time to determine the comfort of the
respirator:

A. Position of the mask on the nose.

B. Room for eye protection.

C. Room to talk.
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D. Position of mask on face and cheeks.

7. The following criteria shall be used to help determine the adequacy of the respirator fit:

Chin properly placed.

Adequate strap tension, not overly tightened.

Fit across nose-bridge.

Respirator of proper size to span distance from nose to chin.

Tendency of respirator to slip.

Self-observation in mirror to evaluate fit and respirator position.

8. The test subject shall conduct a user seal check. The subject shall be told to seat the
mask on the face by moving the head from side-to-side and up and down slowly while
taking in a few slow breaths. Another facepiece shall be selected and retested if the test
subject fails the user seal check tests.

9. The test shall not be conducted if there is any hair growth between the skin and the
facepiece sealing surface, such as stubble beard growth, beard, mustache or sideburns
which cross the respirator sealing surface. Any type of apparel which interferes with a
satisfactory fit shall be altered or removed.

10. If a test subject exhibits difficulty in breathing during any of the tests, he/she shall be
referred to a physician or other licensed health care professional, as appropriate, to
determine whether the test subject can wear a respirator while performing his/her
duties.

11. If the employee finds the fit of the respirator unacceptable, the test subject shall be
given the opportunity to select a different respirator and to be retested.

12. Prior to the commencement of the fit test, the test subject shall be given a description
of the fit test and the test subject’s responsibilities during the test procedure. The
description of the process shall include a description of the test exercises that the
subject will be performing. The respirator to be tested shall be worn for at least five
minutes before the start of the fit test.

>

rmenm

Qualification of Test Administrators: Personnel authorized to administer fit tests shall possess
evidence of having completed appropriate training in conducting Respiratory Fit Tests. Such
individuals shall be able to prepare test solutions, calibrate equipment and perform tests
properly, recognize invalid tests, and ensure that test equipment is in good working order. They
shall ensure that test equipment is kept clean and well maintained so as to operate within the
parameters for which it was designed.

Selection of Test Type: OSHA Standard 29 CFR 1910.134 references several acceptable
protocols for fit testing.

The Quantifit functions by creating and maintaining a negative pressure in the respirator mask.
This process lasts eight seconds. Once the adapter valve is closed by pressing the trigger button,
sealing the respirator mask, the Quantifit removes air from the respirator mask until the
challenge pressure is reached.

At this point, if there isn’t a leak, the Quantifit doesn’t remove any more air from the respirator
mask. If there is a leak, air enters the respirator mask, and the pressure rises. The Quantifit
then removes the air from the respirator mask until the challenge pressure returns. This process
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continues for eight seconds, and then the test ends. The individual under test releases the
trigger button and breathes normally.

During the fit test, the Quantifit measures exactly how much air it removed from the respirator
mask after reaching the challenge pressure. This measurement is used by the Quantifit to
calculate the leak rate.

The Quantifit has two types of protocols: Standard protocols with fixed challenge pressures and
modeled breathing rates; and Custom protocols with challenge pressures and modeled
breathing rates determined by user defined parameters, including work rate, mask cartridge
type, mask size, and subject gender.

Challenge pressure, expressed in hundredths of inches of H20, is the maximum partial vacuum
created in a correctly fitting mask when the user is working at a typical rate. The modeled
breathing rate is the calculated total inspiration for one minute.

The modeled breathing rate (in liters per minute (LPM)) is multiplied by 1000 to provide cubic
centimeter. That amount divided by the leak rate (in cubic centimeters per minute (cc/min)) is
the fit factor ratio. This is a ratio of the total air inhaled to the contaminated air inhaled.

Documentation: Documentation of Fit Testing shall include at least the following information:
1. Subject Name, Department, and Employee number.

Whether or not he/she has received respirator training.

Type of fit test performed (i.e. quantitative, qualitative, Irritant Fume or Saccharin).

Specific make, model, type and size of respirator tested.

Results of fit test (pass/fail, fit factor).

Identifying number of assigned respirator (if applicable).

Signature of test administrator and date.

Signature of test subject and date.

NG WN

Quantitative Fit Test Protocol

A protocol is a series of quantitative fit tests in various positions or a combination of fit tests and
exercises. One quantitative fit test consists of the 8-second-or-less procedure explained above.

In September, 2004, OSHA approved the Redon protocol to be used only with CNP instruments.
This five-step protocol performs tests with three different donning to assure that the test
subject is proficient at donning a respirator to achieve adequate fit. The test steps measured
with this protocol are as follows:

Face Forward

Bend Over

Shake Head

Redon Respirator (1)
Redon Respirator (2)

VAW e
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It is recommended that the user follow the Redon protocol when testing any air-purifying
respirators. When Self-Contained Breathing Apparatus (SCBA) Respirators are used, it is
recommended that the SCBA protocol is used. This protocol is identical to the Redon protocol
with the one exception that the challenge pressure is increased. The assumption is that while
wearing an SCBA, the user will be under more stress, therefore creating a higher breathing rate.
The Redon protocol uses a breathing rate of 0.58 H20, while the SCBA protocol uses a breathing
rate of 1.50 H20.

The MIL protocol uses a challenge pressure of 1.0 H20. The CSA protocol contains the steps
currently required by Canadian Standards Association as of this writing. It is expected that the
CSA will soon adopt the Redon protocol recommended by OSHA.

The user may also tailor the protocol to meet his company’s needs or may alternatively use the
factory preset protocols and test values. But please know that in order to comply with current
standards for respirator fit testing, the user must use one of the factory-set five-step protocols.

For additional information on Quantifit Fit Testing, please see the Occupational Health Dynamics
“Quantifit User’s Manual Respiratory Fit Tester and Software” Manual.

Hydrostatic Testing

Purpose: To provide guidance for personnel who use or fill breathing air cylinders in
determining when such cylinders require hydrostatic testing.

Policy: Personnel authorized to use the breathing air compressor and cascade system shall not
fill Self Contained Breathing Apparatus (SCBA) cylinders or cascade system storage tanks without
ensuring that the vessel’s hydrostatic test date is current.

Hydrostatic Test Frequency: Hydrostatic testing shall conform to current DOT, CGA, or OSHA
standards.

1. Steel cylinders and carbon fiber composite cylinders shall have a hydrostatic test every
five years.

2. Aluminum Wrapped (composite) Cylinders—Composite cylinders shall have a
hydrostatic test every three years and shall be retired from use after fifteen years of
service.

3. The markings identifying hydrostatic test date(s) shall be completely legible. Any vessel
upon which the required hydrostatic test date is not completely legible shall be deemed
to require a retest and shall be tagged as “out of service.”

4. Avessel exhibiting any form of damage, to either the vessel or the valve/gauge
assembly, shall be tagged as out of service and shall be submitted for evaluation, repair
and hydrostatic retest.

5. Such damage as evidence of exposure to high heat or flame, e.g., paint turned to a
brown or black color, decals charred or missing, gauge lens melted, or elastomeric
materials distorted, shall be cause for removing cylinders from service.
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TRAINING & EDUCATION

Background: The OSHA Respiratory Protection Standard (29 CFR 1910.134) mandates that
annual training be conducted to ensure that personnel maintain a base knowledge of all aspects
of respiratory protection.

Policy: Each employee shall have a thorough understanding of the Fire Department's
Respiratory Protection Standard. Each employee shall complete annual training on respiratory
protection and, more specifically, assigned respirators. Additionally, new employees will receive
a thorough training regimen, prior to placing them in any IDLH atmospheres. All training shall
include at least the following items:

Type of Respirators
How They Function
Selection Criteria
Limitations
PASS Devices
Respiratory Protection Standard
Emergency Operations
Inspection
Donning & Doffing
Seal Check
General Maintenance
Medical

I. Type of Respirators:

1. Self-Contained Breathing Apparatus (SCBA) — Breathing apparatus are carried on all
engines, rescues, towers, squad, and command vehicles. Presently, the Fire Department
uses Scott breathing apparatus. These include 45-minute and 60-minute high pressure
(5500psi) air bottles. The 45-minute bottles are the standard bottle carried in our packs.
The 60-minute bottle is utilized by SHOT personnel, primarily for level “A” entries. Each
employee is provided with personal masks that are compatible with the airpacks. The
Scott high pressure airpack utilizes a positive pressure face piece, mounted breathing
regulator, and redundant dual-path pressure-reducing regulator mounted on the
backframe. In the event of a primary system failure, the secondary system
automatically supplies air. When the secondary system is in operation, the vibralert
alarm is actuated to warn the user that the primary system has malfunctioned. All
breathing apparatus are positive pressure, meaning the face piece constantly has one to
two pounds of internal pressure to keep contaminants from entering in the case of poor
face seals. All aspects of the positive pressure SCBA will be thoroughly explained and
discussed by the instructor.

2. Supplied Air Breathing Apparatus (SABA) — Scott and Mine Safety Appliance (MSA) are
carried on SHOT apparatus. These breathing apparatus utilize a high-pressure breathing
hose that goes from a fixed air source to the regulator. A maximum of 300 feet of this
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hose may be used, allowing entry into small confined spaces. A 10-minute escape bottle
is also provided in the event the main air source is interrupted. These are highly
specialized apparatus and are only utilized by SHOT personnel. All aspects of the SABA
will be thoroughly explained and discussed by the instructor.

3. HEPA filter/adapter — These filters/adaptors have been assembled and placed on all
engines, recues, towers, BC vehicles and squad, including spare apparatus. The
filters/adapters are to be utilized when EMS personnel are working on suspected TB
patients and patients with other suspected airborne diseases.

Il.  Function — Each employee should have a basic understanding of the function of the
respirator that he/she is assigned. While each of these devices is designed to provide safe
breathing air to the user, the differences in each one are significant.

1. SCBA - SCBA breathing air is compressed into a cylinder that is carried on the user’s
back. This air is regulated down to a pressure that can be introduced into a mask worn
by the user. The air exhaled by the user passes through an exhalation valve on the
mask.

2. SABA - SABA compressed breathing air passes through a hoseline to a regulator. The
pressure is regulated down to a safe pressure and introduced into the mask of the user.
A small compressed air cylinder is worn on the belt of the user. In the event there is a
failure in the hoseline or a loss of air in the supply cylinders, the small cylinder on the
user’s belt can be activated, allowing the user to escape the IDLH atmosphere.

3. HEPA filter — Unlike the SCBA and SABA, the HEPA filter is not an atmosphere-supplying
respirator. It serves only as a means to filter out unwanted airborne particles from the
user’s respiratory system.

lll. Selection Criteria — Each employee shall be trained to identify potential IDLH atmospheres.
In such cases, selection of an atmosphere-supplying respirator is required prior to entry. In
most cases, this will mean use of the SCBA, with the exception of SABA used by SHOT
personnel when entering a confined space. In cases of non-IDLH atmospheres, but in which
the employee suspects the presence of an airborne particulate hazard, the HEPA filter is to
be worn.

IV. Limitations — Each type of respirator has its place in employee protection. No type is
intended for every situation.

1. SCBA — Although this is an atmosphere-supplying respirator, the amount of air time is
limited to the size and pressure of the air cylinder. The added weight and bulkiness of
the unit can also limit the employee’s ingress/egress into certain areas.

2. SABA - Also an atmosphere-supplying respirator, the SABA is good for IDLH
atmospheres; however, the employee is limited to the length of the airline. Note:
Maximum 300 feet between employee and air supply.

3. HEPA —This is not an atmosphere-supplying respirator and must not be used in an IDLH
atmosphere. The HEPA filter is capable of filtering out particles one micron in size or
larger. The HEPA will not protect the employee from particles that are less than one
micron in size.
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V.

Vi,

ViIL.

VIII.

Emergency Operations — Each employee must receive training in emergency operations of
any respirator that he/she is assigned.
1. SCBA/SABA —
A. Lossofair.
B. Regulator failure.
C. Mask failure.
2. HEPA - No emergency procedures.

Inspection and Maintenance — Each employee shall be trained in the proper procedures for
inspection and maintenance of any assigned respirator. All inspection and maintenance
shall be performed according to the manufacturer’s specification.

Donning and Doffing — Each employee shall demonstrate competency in the proper donning
and doffing of any assigned respirator. The employee must don the respirator in a time
frame that is consistent with the standards established by the Department.

Mask Seal Check — Each employee must be trained to properly perform a negative/positive
pressure mask seal check prior to entering a contaminated atmosphere. The seal check
must be performed as specified by the manufacturer.

Failure/defective - Any respiratory protection component that fails to meet standard or
intended use during inspection, maintenance, use or has been deemed otherwise defective
shall be appropriately tagged and removed from service until such time that evaluation and
repair by a factory trained technician has occurred. In the event that the defect or failure
occurs during use, the user must leave the “respirator use area” immediately. Only
following component evaluation and repair by a trained technician can said component(s)
be returned to service. This includes, but is not limited to: SCBA components, SABA
components, supplied air carts, breathing air compressors and fill stations.

Maintenance — Only personnel trained to do so by the manufacturer shall perform
maintenance other than general cleaning.

PROGRAM EVALUATION

Background: In accordance with OSHA 1910.134(c) this program is written and administered by
trained individuals and shall be periodically evaluated to reflect applicable changes which may
impact respirator use as well as the overall effectiveness of the program.

Policy: It shall be the policy of this organization to periodically evaluate and amend this
program in an effort to optimize workplace safety and maintain compliance with all applicable
standards, rules and laws. Stated evaluations shall include, but are not limited to consideration
of the following:

1. Routine evaluation of program effectiveness.
2. Change in equipment.
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3. User feedback and consultation to evaluate program and identify issues in accordance
with OSHA 1910.134(1)(2).
i.  Respirator Fit (including the respirator impact on effective job performance).
ii.  Appropriate respirator selection for the hazards to which the employee is
exposed.
iii.  Proper respirator use under the workplace conditions the firefighter encounters.
iv. Proper respirator care and maintenance.
4. Change(s) in standards, rules or laws applicable to the program.

APPENDIX 1 — Technical Rescue

Background: The two disciplines of technical rescue where hazardous IDLH atmospheres are
most likely to be encountered are at confined space incidents and trench rescue emergencies.
For the purpose of this standard, a trench shall be considered as a confined space. Hazardous
atmospheres encountered at confined space emergencies could include toxic gases such as
hydrogen sulfide or carbon monoxide, flammable vapors from either gases or volatile petroleum
liquids, or oxygen-deficient atmospheres. Any or all three of the conditions may coexist at an
incident.

Confined space emergencies pose an extraordinary risk to emergency response personnel.
These spaces can be very deceiving to rescue personnel, in that there may be no visible threat at
all, but the hidden danger is an IDLH atmosphere that overcomes the rescuer before he is able
to escape the space. Often, these incidents result in multiple deaths. Operating procedures for
confined space rescues may be found in our Incident Management System manual.

Technical Rescue Procedure:

1. Personnel shall not enter a confined space prior to atmospheric monitoring being
conducted. This applies to all situations, including emergencies, routine entries, and
training. No Exceptions!

2. Ventilation of the space shall be conducted prior and during all entry operations. Rapid
ventilation is a priority.

3. Once air quality monitoring has been conducted using proper techniques, trained
personnel utilizing appropriate personal protective equipment may make entry.

4. A Rapid Intervention Team (RIT) shall be in place and prepared for operation prior to a
confined space entry. NOTE: Extreme caution shall be used when activating RIT when
rescuers are overcome at a confined space incident.

5. All entries into confined spaces shall be evaluated, conducted, and/or supervised by
Special Hazards & Operations Team personnel in coordination with Command Staff.

Rescue Entry: This type of entry may be made at an emergency incident after the Incident
Commander has determined that a Rescue Entry is feasible and the victims are viable. This
entry shall be made in a rescue mode, with appropriate resources on scene. Only previously-
trained confined space/trench rescue personnel shall be utilized on the entry and rapid
intervention teams. Atmospheric monitoring for this type of entry shall include the following
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areas and permissible limits. The entry shall not occur until the atmosphere is within the limits
and shall be immediately terminated if the limits are exceeded during the entry.

Oxygen NO ENTRY IF Greater than 23%
Flammable Level NO ENTRY IF Greater than 10% LEL
Cco No Limit

H2S No Limit

PID (Optional) No Limit

Recovery Entry: This type of entry may be made at an emergency incident after the Incident
Commander has determined that a Rescue Entry is not feasible or would not be productive. This
entry shall be for the purpose of retrieving any deceased victims, with an emphasis on safe
operations and preservation of evidence. Only previously-trained confined space/trench rescue
personnel shall be utilized on the entry and rapid intervention teams. Atmospheric monitoring
for this type of entry shall include the following areas and permissible limits. The entry shall not
occur until the atmosphere is within the limits and shall be immediately terminated if the limits
are exceeded during the entry-

Oxygen ENTRY ONLY IF >19.50r <23%
Flammable Level ENTRY ONLY IF <10% LEL

co ENTRY ONLY IF <200 PPM
H2S ENTRY ONLY IF <15PPM

PID ENTRY ONLY IF < 200 PPM*

* Unless specific identification of contaminant indicates otherwise.

Routine and Training Entry: Entry into a trench or confined space for the purpose of training or
equipment maintenance shall be in accordance with the Seminole County Safety Plan.
Atmospheric monitoring for this type of entry shall include the following areas and permissible
limits. The entry shall not occur until the atmosphere is within the limits and shall be
immediately terminated if the limits are exceeded during the entry.

Oxygen ENTRY ONLY IF 209%+0.2
Flammable Level ENTRY ONLY IF 00.0%

co ENTRY ONLY IF 0 PPM

H.S ENTRY ONLY IF 0 PPM

PID ENTRY ONLY IF <5PPM

Monitoring Strategy: Appropriate atmospheric monitoring equipment for confined space and
trench rescue entries is carried and maintained by the Special Hazards & Operations Team. Only
regularly calibrated, properly functioning monitoring devices shall be used for these operations.
Unless there is evidence to suggest a corrosive and/or radioactive atmosphere may be present,
pH and radioactive monitoring is not necessary. Only personnel that are properly trained and
thoroughly familiar with the equipment shall be used to operate the devices. The following
guidelines provide an operational basis for the atmospheric monitoring team for confined space
and trench rescue entries.
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1. Monitoring equipment should be activated and warmed up in a clean atmosphere and
preliminary checks will be conducted in accordance with manufacturer
recommendations.

2. The monitoring crew should approach the space/trench only after the officer in charge
has deemed the approach area safe from physical hazards.

3. The initial monitor of choice for the approach and external monitoring is a combination
flammable/oxygen/toxic meter that has a general sensing mode. The space should be
approached with the instrument in the general sensing mode and sampling done within
three feet of the ground. Any dramatic increase in the general sensing readings could
be an indication of a toxic and/or flammable gas.

4. A below-grade confined space or trench should first be monitored from an exterior
vantage point by using a meter with a pump and an extension hose. Additionally,
ensure that the downwind side is monitored. After general sensing approach has been
conducted, initial monitoring should be conducted in the upper areas of the space.
Successive sampling should be obtained at the mid-point and at the bottom. Care
should be taken to ensure there is adequate time for the sample to reach the
instrument via the pump and that no water is drawn into the instrument from the
bottom of the space.

5. The initial component of the atmosphere to examine is the oxygen level. Most meters
will monitor oxygen simultaneously with flammable levels and specific toxins. The
second component to monitor is the flammability. It is important to note that an
oxygen-deficient atmosphere will affect the accuracy of flammability readings. The third
component to examine is specific toxic gases that may be present.

6. At least one entry person shall be outfitted with a meter that monitors for flammability,
oxygen, carbon monoxide, and hydrogen sulfide. Monitoring shall be conducted
continuously during entry/rescue operations. External monitoring of the space will also
be conducted continuously as the configuration of the entry point permits. Appropriate
actions shall be taken if the previously listed thresholds are exceeded.

APPENDIX 2 — Hazardous Materials

Background: Atmospheric monitoring at a hazardous materials emergency is a hazmat
technician-level function. First responder-level personnel should identify potential hazards, take
appropriate personal protective actions, to include SCBA and structural firefighting gear, isolate
the area, and request technician-level assistance (SHOT). As a matter of practice, first
responders should attempt to remain upwind and uphill from the incident. Atmospheres at
hazardous materials may be flammable, oxygen deficient, toxic, corrosive, and/or radioactive.
Typically, the identity and hazards of a material(s) at an emergency can be classified as known or
unknown. Monitoring strategies will differ, depending on the properties of the known
material(s) present. The monitoring strategy for an unknown material(s) is methodical and
covers the spectrum of hazards that may be present.

Hazardous Materials Procedure: SHOT personnel shall conduct atmospheric monitoring at
unknown incidents and at incidents where a known material(s) may enter the atmosphere,
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causing it to become flammable, toxic, oxygen-deficient, radioactive, and/or corrosive. The
extent, frequency and type of monitoring conducted may vary based upon many conditions.
However, the following will serve as a general guidance for atmospheric monitoring activities at
hazmat emergencies. At any time a crew enters the hot zone, a 2 Out will be established.

Known Hazards

Many hazmat emergencies involve responses to known materials with very familiar hazards.
Most common are emergencies involving flammable materials such as gasoline, natural gas, and
propane, or toxic substances such as chlorine. Monitoring strategies for known material(s)
emergencies should be tailored to the specific hazards present.

Corrosive atmospheres can be monitored utilizing pH paper that has been moistened with
water. The damp paper should be held with a clamp or hemostat and should be slowly waved in
the areas where you would expect to find the corrosive atmosphere. Care should be taken to
keep from immersing the paper in any liquids. Monitoring personnel shall wear an appropriate
level of PPE that provides respiratory and dermal protection. Adhesive pH paper may also be
worn on PPE. Visible corrosive vapors indicate a need for gas-tight, fully encapsulating PPE. The
HazMat Group will determine the proper level of protection for entry personnel.

Radioactive atmospheres can be monitored utilizing alpha/beta/gamma/neutron survey
instruments. Personnel who are actively monitoring or working in a known radioactive
environment shall wear SCBA and structural protective clothing. Gamma radiation pagers may
be deployed as needed. Personnel will carry a personal radioactive dosimeter on the exterior of
their clothing whenever operating in a known radioactive environment. The action threshold
for radioactive monitoring is 2mR/hr. Isolation zones should be established for areas above this
level. Be aware that this level may be below the safe background level emitted from properly
operating radioactive sources, such as soil density instruments.

Flammable atmospheres can be monitored with the 4-gas monitors carried on the SHOT units.
Operating personnel should be thoroughly familiar with the limitations and nuances of these
instruments. Personnel must ensure that adjustments have been made to correlate correctly
for the flammable vapor present (if the substance has been positively identified). Care should
be taken to ensure the instrument is not exposed to high flammable concentrations, as this can
damage the sensor. The action level for flammable atmospheres is 10% of the lower explosive
limit.

Oxygen monitoring will be conducted simultaneously with the flammable monitoring. Oxygen-
deficient atmospheres will negatively affect the accuracy of flammable monitoring. Additionally,
an oxygen-deficient atmosphere is an indication of some other, possibly toxic, contaminant
present. Generally, an oxygen-deficient atmosphere will only be encountered in confined
spaces. Oxygen-enriched atmospheres are rarely encountered. Typically, these will only be
found at incidents involving compressed or cryogenic oxygen. Care should be taken at these
incidents as the flammability of most combustible materials is increased dramatically. Threshold
limits for oxygen are levels below 19.5% or above 23% by volume.
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Toxic atmospheres may be tested by several monitoring devices used by the Special Hazards &
Operations Team. These include chemical specific electrochemical detectors, colormetric tubes
and organic vapor analyzers. SHOT also carries a wide array of advanced detection, monitoring,
and chemical identification devices for chemical agents, biological agents, radiological isotopes,
and toxic industrial materials. These include GC/MS, FTIR, Raman Spectroscopy, Gamma
Spectroscopy, Immunoassay, Microscopy, and PCR, amongst others. The type of device(s) used
will be dictated by the circumstances surrounding the individual incident. Personnel should be
thoroughly familiar with the operating principles and limitations of the monitoring equipment
used. Appropriate PPE, to include SCBA and dermal protections, shall be used as necessary.
Action levels will vary, depending on the material present. Reference materials such as TOMES,
NIOSH pocket guide, and MSDS shall be utilized to determine unsafe conditions. Typically, the
Short Term Exposure Limit (STEL) and/or IDLH levels are good action indicators for hazmat
emergency personnel.

Unknown Hazards

Many hazmat incidents involve response to unknown chemical releases. These include solids,
liquids, and gases. As a general rule, gases pose the most serious risk in terms of hazardous
atmospheres. Gases are followed by liquids in terms of potential hazard. Every effort should be
taken to identify the material(s) present, prior to entering a potentially hazardous atmosphere.
If the material can be classified into a specific category, such as a solvent, then a monitoring
strategy can be tailored to the likely hazards that may be present.

The strategy for monitoring unknown atmospheres is similar to known atmospheres in that the
same equipment is utilized. However, with unknown atmospheres, personnel must monitor all
areas. These atmospheres include corrosive, radioactive, flammable, oxygen, and toxic. This
monitoring should be conducted simultaneously for corrosive, radioactive, flammable, oxygen,
and organic vapors. Specific toxic monitoring may be conducted subsequent to the initial
survey. Monitoring personnel should remember that a corrosive atmosphere may quickly
damage the other instruments and render them inoperative. Again, personnel should be
thoroughly familiar with the operating principles and limitations of each instrument used.
Generally, personnel monitoring an unknown hazardous atmosphere should exercise a high
level of caution and utilize full personal protective equipment. The HazMat Group will
determine the proper level of protection for entry personnel.

Calibration and Maintenance

There are several specific personnel on the Special Hazards & Operations Team charged with the
responsibility of periodic calibration and maintenance of all monitoring equipment. As a general
rule, the instruments shall be fully field-calibrated on a monthly basis. More frequent
calibration may be needed as identified by the responsible calibration personnel. Additionally,
instruments will be recalibrated after extended use or if the instrument’s calibration is in
question by operating personnel. Only SHOT authorized personnel or factory authorized
representatives will conduct routine calibration and instrument maintenance.
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