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Apollo Safety Position

Apollo Safety highly recommends quarterly calibration as the minimum preventive-maintenance standard for gas

detection programs, supported by OSHA guidance, ASHRAE , and manufacturer documentation emphasizing routine
calibration, known-gas verification, and risk-based frequency decisions.

Prepared for customer-education use. This paper is not a substitute for site-specific regulatory review, the
manufacturer’s current instrument manual, or the Authority Having Jurisdiction.
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Executive Summary

Gas detection instruments are life-safety devices. They are used to warn personnel of toxic gases, oxygen deficiency or
enrichment, combustible atmospheres, and refrigerant leaks before those hazards cause injury, illness, explosion,
evacuation, equipment damage, or production interruption. A gas detector can only protect workers if it responds

accurately to the gases it is designed to detect.

OSHA states that proper maintenance and calibration of direct-reading monitors ensures their accuracy and that
instrument inaccuracy due to improper or irregular maintenance and calibration can lead to exposure to hazardous
levels of toxic gases, oxygen-deficient atmospheres, or flammable atmospheres. OSHA advises employers to follow
manufacturer recommendations and to develop standard procedures and documentation for calibration and use.
[OSHA SHIB 11-26-2024]

Manufacturers do not all publish one identical calibration interval. Instead, they align around the same risk principle:
calibration must be frequent enough to verify accuracy in the actual environment where the detector is used. Some
manufacturers recommend monthly calibration, some state at least every six months under specified conditions, and
others recommend establishing intervals based on use, exposure, sensor type, and calibration history. The common
thread is that sensor performance changes over time and must be verified with known gas.

Bottom line

Quarterly calibration is a defensible minimum best-practice interval because it is frequent enough to identify most sensor
drift and service issues earlier than semiannual programs, while remaining practical for most facilities to implement and
document.

Recommended Program Standard

e Daily or pre-use bump/function testing when instruments are used in potentially hazardous environments,
consistent with OSHA/ISEA and manufacturer guidance.

e Quarterly full calibration as the minimum planned-maintenance interval for portable and fixed gas detection
instruments unless the manufacturer or site risk assessment requires more frequent calibration.

e Immediate calibration or removal from service after failed bump test, failed calibration check, sensor replacement,
over-range exposure, suspected contamination, mechanical shock, severe environmental exposure, or
questionable readings.

e Documented calibration records, including as-found/as-left readings where available, gas lot/expiration
information, technician, instrument serial number, and corrective actions.
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Regulatory and Standards Context

OSHA: calibration, testing, and manufacturer instructions

OSHA identifies direct-reading monitors as tools for detecting and measuring exposure to gases, vapors, aerosols, and
fine particulates. OSHA states that proper maintenance and calibration ensure accuracy, and it tells employers to
follow manufacturer recommendations regarding testing and calibration. OSHA also recommends standard
procedures that include documentation to verify proper maintenance and calibration. [OSHA SHIB 11-26-2024]

OSHA further states that the best way to verify that a direct-reading monitor detects gas accurately and reliably is to
test it with a known concentration of gas, because that process verifies whether sensors respond accurately and
whether alarms function properly. [OSHA SHIB 11-26-2024]

OSHA’s bulletin is advisory and does not create a new legal obligation by itself. However, OSHA also notes that
employers must comply with applicable OSHA standards and the General Duty Clause, and that gas monitors are
specifically required under several OSHA standards, including permit-required confined spaces, hazardous waste
operations and emergency response, and grain handling facilities. [OSHA SHIB 11-26-2024]

ASHRAE: refrigerant safety systems and leak detection context

ASHRAE Standard 15 specifies requirements for the safe design, construction, installation, and operation of
refrigeration systems, while ASHRAE Standard 34 assigns refrigerant designations and safety classifications based on
toxicity and flammability data. [ASHRAE Refrigeration Resources]

For facilities with refrigerant detection risks, ASHRAE reinforces the broader safety principle: refrigerant safety depends
on reliable system operation, hazardous concentration awareness, and safety classifications. Apollo Safety’s position
is that quarterly calibration strengthens confidence that refrigerant, toxic, oxygen, and combustible gas detection
systems remain ready to perform their safety function.
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Sensor Drift: Why Gas Detectors Become Less Reliable Over Time

Calibration drift occurs when an instrument reference point shifts, causing readings to become unreliable. OSHA
states that calibration drift happens to all sensors over time and that calibration checks or full calibration with
traceable gas verify or update the instrument reference point. [OSHA SHIB 11-26-2024]

OSHA identifies multiple contributors to calibration drift, including gradual chemical degradation of sensors, driftin
electronic components, extreme temperature and humidity, airborne particulates, exposure to high gas
concentrations, exposure of catalytic hot-bead LEL sensors to volatile silicones, hydride gases, halogenated
hydrocarbons, and sulfide gases, exposure of electrochemical toxic gas sensors to solvent vapors and corrosive gases,
and handling or jostling that affects electronics. [OSHA SHIB 11-26-2024]

For Example - Industrial Scientific explains that sensor drift is a natural tendency of sensor performance to degrade
over time as components age and states that regular calibration is the only way to verify a gas monitor’s reference point
for gas readings. [Industrial Scientific]

Common Drift and Response Problems

Area affected Examples of risk factors

Chemical degradation, electrolyte drying, solvent vapors, corrosive
Electrochemical toxic sensors gases, high target-gas exposure, temperature and humidity
changes.

Poisoning or suppression from silicones, sulfides, halogenated
compounds, hydride gases, or high gas exposure.

Lamp aging, coating/contamination from heavy organic
compounds, moisture effects, orimproper correction factors.
Blocked filters, restricted gas path, pump or tubing leaks, wrong
flow rates, wrong regulator, or clogged diffusion openings.
Vibration, shock, drops, battery or circuit issues, environmental
stress, or aging components.

Catalytic bead / LEL sensors

PID sensors

Sampling systems

Instrument electronics

Why quarterly matters

A quarterly schedule limits the time an instrument can remain in service with undetected drift, contamination, blocked
flow, poisoned sensors, or calibration history problems. It also creates regular documentation that the end user can use to
show a proactive safety program.
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Manufacturer Guidance: Comparison of Calibration Frequency Positions

The table below summarizes representative manufacturer and industry guidance. Exact requirements vary by model,

sensor type, application, regulatory jurisdiction, and the latest manufacturer manual. Apollo Safety will always verify

current manuals for the specific detector model before making a final service recommendation.

Source

OSHA/ISEA

Direct-reading monitors

Published guidance summarized

Follow manufacturer recommendations; verify operation before

each day’s use; if a bump test/calibration check fails, perform full
calibration before use.

How it supports Apollo Safety
position

Supports daily verification + documented
calibration procedures.

Industrial Scientific

Portable gas monitors

Typically recommends bump testing before each day’s use and
monthly calibrations; sensor drift is a key reason for routine
calibration.

Monthly is more frequent than quarterly;
strongly supports routine calibration.

Strongly recommends checking accuracy with known gas before

Honeywell / RAE . any daily period of use; weekly calibrations are described as a Quarterly is a minimum only; higher-risk
Portable instruments . . R X
Systems good starting point for general use; frequency should be driven by sites may need weekly/monthly.
threat level.
ALTAIR io 4: calibration at least every six months; X5000: . . .
. . . . . Quarterly is more conservative than a six-
ALTAIR i0o 4/ Ultima frequency depends on operating time, chemical exposure, and L . .
MSA Safety R . . month minimum and aligns with risk-
X5000 examples sensor type; new installations may require more frequent .
. ; R based adjustment.
calibration to establish performance.
Most users develop an interval based on application; for many .
X . Directly supports quarterly as the outer
Portable and fixed users the interval ends up between one and three months;
RKI Instruments R X X X edge of common 1-3 month portable
systems monthly if no custom interval is developed; fixed systems

commonly 3 to 6 months.

intervals and within fixed-system ranges.

Calibration first use and regular intervals not to exceed six
months; daily bump test; states no more than one month

Quarterly is conservative vs. six-month

WatchGas Portable monitors : . R . maximum but less frequent than
between calibrations for user-calibrated instruments unless . R
R X . WatchGas optimum safety guidance.
policy extends interval up to six months.
. . Calibration and bump testing ensure safe operation and . . L
" Calibration . s P 'g . P Supports the principle that calibration is
Dréager . functionality and meet applicable regulations and codes of X .
gas/accessories . . . R . X . core to safe operation and compliance.
practice; Drager provides calibration and bump testing solutions.
Calibration confirms detector response against known target gas; . . q
L . Supports routine calibration after
adverse conditions such as temperature, humidity, sensor L -
Crowcon Portable detectors - . adverse conditions and periodic
poisoning, high gas exposure, shock, or sensor age can change X
documentation.
response.
Recommended fixed sensor calibration intervals include
quarterly for electrochemical and chemosorption sensors and Explicitly supports quarterly intervals for
GfG Fixed systems semiannual for several other sensor types; calibration is also p Y supp a Y

required after overexposure, unknown last calibration, service,
abuse, or questionable response.

common fixed-system sensor types.

Interpretation: The industry does not rely on a single universal date. It relies on risk-based frequency, manufacturer
instructions, known-gas verification, and adjustment when risk conditions change. Quarterly calibration is an Apollo
Safety minimum best-practice standard that places customers in a stronger safety posture than semiannual

calibration alone.
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Safety Risks Prevented by Quarterly Calibration

Quarterly calibration is not only a compliance documentation activity. It is a risk-control activity that helps verify that

alarms will activate at the correct concentrations and that readings are accurate enough for safe decisions.

Risk controlled Why quarterly calibration helps

The detector displays a safe or low reading even though hazardous gas
False negative readings is present. This is the most serious failure mode because workers may
remain in the hazard zone.

Sensor response is weakened, drifted, blocked, or poisoned, causing
alarms to activate later than expected. Seconds can matter in oxygen
deficiency, hydrogen sulfide, carbon monoxide, ammonia, chlorine, or
combustible gas conditions.

Sensors that are misadjusted, contaminated, or unstable may produce
False alarms and nuisance shutdowns inaccurate alarms, causing unnecessary evacuations, lost production,
or loss of worker confidence.

Inaccurate LEL readings can create a false sense of security in
atmospheres that may approach flammable limits.

Oxygen sensors that drift can under-report or over-report oxygen
Oxygen hazard risk conditions, affecting confined space entry, inerting operations, and hot
work decisions.

Unreliable detection can lead to unplanned shutdowns, process
Equipment and production loss disruption, damaged equipment, and avoidable emergency response
costs.

Without regular calibration records, facilities may struggle to prove that
instruments were maintained consistently before an incident or audit.

Delayed alarms

Combustible gas explosion risk

Documentation gaps

When More Frequent Calibration Is Required

e Failed bump test or failed calibration check.

e Known or suspected exposure to sensor poisons, suppressants, corrosive gases, solvents, high gas
concentrations, or over-range events.

e Instrument was dropped, submerged, physically damaged, repaired, or had a sensor replaced.

e High-risk confined space, hazardous area, emergency response, legal/forensic, or critical process use.

e Manufacturer manual, customer policy, insurance requirement, or regulation requires a shorter interval.

Apollo Safety Recommendation and Customer Value

Apollo Safety’s recommended minimum preventive-maintenance standard is quarterly calibration with documented
records, supported by appropriate pre-use bump testing and immediate corrective action when an instrument fails a
functional check or is exposed to adverse conditions.

This position places Apollo Safety in the role customers need: not merely a calibration vendor, but a gas detection
program partner that helps facilities protect people, equipment, and operations with a documented, defensible
maintenance standard.

What Apollo Safety Provides
e Scheduled quarterly calibration programs for portable and fixed gas detection fleets.
e Documentation packages for audit readiness, insurance review, internal EHS review, and customer safety files.
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e Model-specific service support using proper calibration gas, adapters, regulators, tubing, procedures, and current
manufacturer guidance.
e |dentification of failed sensors, blocked sample paths, expiring calibration gas, damaged instruments, or
unreliable readings.
e Recommendations for higher-frequency service where the application, gas hazard, instrument history, or
regulatory context requires it.
e Customer education to ensure bump testing, calibration, and full service are understood as different but
complementary safety actions.
“Apollo Safety recommends quarterly calibration as the minimum best-practice interval for gas detection instruments. In
high-risk applications, calibration should be performed more frequently, and instruments should always be bump tested
or function checked according to manufacturer instructions before use.”

Conclusion

Quarterly calibration is the practical minimum for a proactive gas detection program. It is more protective than waiting
six months under ideal assumptions, easier to document than informal risk-based schedules, and strongly aligned with
the safety logic found in OSHA guidance and manufacturer documentation: gas detectors must be verified with known
gas, maintained according to manufacturer instructions, and calibrated frequently enough to control drift,
contamination, and response problems before they become safety failures.
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