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Manufacturing Gas Detection Safety

Bob Henderson
President

GfG Instrumentation, Inc.
1194 Oak Valley Drive, Suite 20
Ann Arbor, Michigan  48108

Toll free (USA and Canada):  (800) 959-0329 Ext. 5053
Mobile: (714) 599-2500

Internet: gfgsafety.com/us-en
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Worldwide Manufacturing Presence
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GfG Instrumentation, Inc.

• GfG, Inc, is a USA corporation!

• North American Headquarters in Ann 
Arbor, Michigan, USA. 

• Founded in 1963 in USA as 
Dynamation, Inc.

• Responsible for manufacturing, sales 
and marketing for North America, 
Central and South America.
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GfG, mbH

• Worldwide headquarters in Dortmund, Germany.

• Founded in 1961.

• An industry leader in development and production of 
gas measurement technology for over 64 years.

• Over 300 employees worldwide.
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Solution Based Approach to Gas Detection

• If you are a salesman: Don’t limit the 
discussion to what you think the customer 
needs!

• Listen: Let your customer explain then 
suggest a solution.

• If you are a customer: Ask good questions!

• Make sure everyone listens to the answers!

• Solution must be “Fit for Purpose,”
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GfG sells exclusively through our distributor partners.

• Exclusively sold through GfG network of value-added resellers.

• AD / SND distributors are knowledgeable, well trained and responsive!

Excellent support / Excellent pricing / Excellent discounts / Excellent service.

• Great products! 

• Rapid shipment. 

We support our customers! 

• Instrument Loaners.

• Field Sales Support.

• Training.

• Service.

Distribution Business Model
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Sales and Marketing Team:
• Bob Henderson – Northeast / Texas Gulf / Canada / 

Latin America

• Michael Calvo – Director of Sales

• Mike Rogers – Director of Fixed Systems Sales

• Paula Shovels – Director of Marketing

• Tony Poley – Director Engineering

• Bill Rankin – Southeast Zone Manager

• Liam Wong – Western Zone Manager

• Mark Ahrens – Fixed Application Manager - Fixed 
Systems

• David Bartley – Customer Service Manager

• Steve Krok – Service Manager

Sales Rep Groups:
• Northeast (The Sullivan Group)

• Southeast (The Blueprint Corporation)

• Texas Gulf (The Integral Group)

• Midwest / Intermountain West (PMG Safety)

• Latin America (Inteccon, Inc.)

GfG Sales and Marketing Team
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Industrial Manufacturing Gas Detection 
Self Assessment Questions

• “Manufacturing” is a very broad 
category! 

• Manufacturing safety managers deal with an 
extremely wide range of atmospheric hazards, 
monitoring applications and activities.

• Atmospheric hazards can be generally 
present or associated with specific activities 
(like CS entry).

• Each facility needs to be individually 
evaluated.

– Hazard assessment is critical!
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• Start with a detailed assessment of activities 
and risks that involve atmospheric hazards.

• Drill down to make sure you understand what is 
most important. 

• Are you currently meeting all requirements? 

• Are the instruments you are currently using fit 
for purpose?

• Where do you need to make improvements?

• Gas detection issues are not necessarily limited 
to safety!

• Gas detection solutions are definitely not limited 
to portable instruments!

What are your most urgent concerns 
and problems?
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Manufacturing managers are involved with 
many types of safety and hygiene gas detection

• Manufacturing activities.

• Process control.

• Facility protection.

• Safety monitoring.

• Industrial Hygiene and personal exposure monitoring.

• Confined space.

• Construction.

• Hot work.

• Community (such as fence line or nuisance odor).

• Disaster response (floods, leaks, spills, accidents, etc.) 

• Hazmat and emergency response.
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Presence of dangerous atmospheric 
conditions may be due to:

• Materials used in production
– Resins
– Sealants
– Polymers
– Solvents
– Degreasers
– Industrial gases (natural gas, nitrogen, argon, sulfur dioxide, 

chlorine, hydrogen, hydrides like arsine) 
• Refrigeration gases

– Ammonia
– Propane
– Freons and halocarbons
– Nitrogen 

• Process(es) used to transform raw materials into finished 
goods

– Chemical reactions
– Curing / drying
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The presence of dangerous atmospheric 
conditions may be due to (continued):

• Chemical reactions
– Synthesis
– Electrolysis
– Sulfurization
– Hydrogenation
– Doping

• Natural process(es) 
– Fermentation (CO2 as well as O2 deficiency)
– Decomposition
– Oxidation  

• Confined space entry activities
– Hot work
– Scraping
– Mucking
– Paints and sealants
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The presence of dangerous atmospheric conditions 
may be due to (continued):

• Facilities
– Battery charging (generation of hydrogen)
– Combustible liquid cabinets
– Gas storage areas
– Spills 
– Leaks 
– Fueling stations (hydrogen or propane) 

• Combustion
– Stack gas (SO2, acid gas, NO2, NO, CO, CO2)
– Engine exhaust (CO, NO2, NO, CO2)

• Deliberate creation of potentially dangerous atmospheric 
conditions

– Nitrogen purging
– Curing ovens
– Inert gas actuation 
– Shielding (hydrogen used to shield dynamos and generators)
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Make sure you understand and define the objectives 
for use of your instruments*

• Step 1 – Statement of Purpose.

The first step should be a brief but complete description of the 
goals for detecting the hazards or condition.  

• Step 2 – Selection of objectives.

• Confined space hazards and entry requirements are 
specified in various OSHA standards such as:

• 29 CFR 1910.146 “Permit-Required Confined Spaces” 

• 29 CFR  1926 Subpart AA “Confined Spaces in 
Construction”

* Useful AIHA documents posted with support materials on
      SND Digital Asset Management (DAM) Platform:

• AIHA Technical Framework – “Guidance on Use of Direct-Reading 
Instruments” (Standardized Equipment Specification Fact Sheet).

• AIHA White Paper: “Establishing a Process for the Setting of Real Time 
Detection System Alarms White Paper” (Determining Fitness for Use).
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Step 3: Selection and determination of fitness for purpose

1. Monitoring target:  What are the hazards or conditions that must be recognized, qualitatively or 
quantitatively by the sensor(s)?  

2. Operability of the instrument in the environment where it will be installed or deployed:  
Communication of the condition and expected actions by those receiving the information must 
work seamlessly. Requires training and demonstrated proficiency to those expected to respond 
to an alarm.  

3. Knowledge of the environmental conditions to be encountered in the field: Will the sensors 
work in all conditions of temperature and humidity encountered once deployed?  

4. Human factor (HF) considerations need to be explored and documented. The readings and 
alarms are used to alert the user to potentially hazardous conditions, as well as to possibly direct 
further assessment (investigation) or action (vacate a confined space).

5. Alarm information must be timely: Alarms must allow sufficient time for execution of a defined 
response; and consideration must be given to the human capabilities and limitations that will be 
in place when the alarm occurs (consideration of limitations of the response). 

6. Verify instrument meets certification requirements: These may include safety performance 
certifications (devices acceptable for explosive atmospheres as an example), as well as 
response performance certifications (devices acceptable for specific sites of use such as 
mining).
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From simple four-gas CS to advanced 
multi-gas and fixed systems, 

• GfG has a complete range of multi-gas 
instruments with exactly the configuration 
and the sensors you need!
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• One to four sensors.

• Full 3-year warranty on all sensors.

• Interchangeable rechargeable (NiMH) or alkaline battery 
packs provide over 20 hours of continuous operation.

• Cost effective pricing!

• Lowest cost of ownership of any brand.

G450 Confined Space Gas Detector
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Why throw away when you can refurbish?

• Original warranty:

• Lifetime on electronics.

• 3-years on sensors.

• Refurb kit:

• New set sensors.

• New housing.

• New battery pack.

• Same warranty as when 
originally sold!

• Oil industry and contractors routinely 
keep instruments 12 – 15 years.
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G888 1-7 gas multi-sensor monitor

• Easy to use diffusion configuration.

• Compact size.

• Available with CC or IR LEL sensors.

• 5-year warranted Lead Free O2

• Plug and play smart sensors.

• Advanced features including man-down and 
RF wireless communication.

• Internal rechargeable NiMH battery pack.
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G999 Standard features include:

• Powerful internal pump with shutter 
switch design.

• Operate instrument in diffusion or 
with motorized pump.

• Flashlight LED.

• Man-down alarm.

• Red / green flash for Bump Test or 
Calibration due status.

• Optional RF wireless.
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How do you sample the atmosphere 
from within the confined space?

• Is the instrument a diffusion only design?

• Does the instrument have an attachable 
sample pump?

• Does the instrument have a built-in pump?

• Does the instrument have the option of 
switching from diffusion to sampling by 
means of the built-in pump?
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Wireless communication option

• G888 and G999 wireless communication 
using true ISM band license free RF.

• 1,000-foot line of site communication.

• Completely self contained Intrinsically 
Safe “TeamLink” server for up to 10 
instruments.

• Class I, Division 1 Certified, self-
contained TeamLink server for portable 
monitoring networks.
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The information you need
Whenever you want
Wherever you want
In real time!
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Sensor technology matters!

• “Fit for purpose” is critical concept!

• The instrument must be configured 
and equipped with the sensors that 
are capable of  measuring the 
necessary hazards.

• Sensor technology.

• Sensor range.

• Sensor resolution.

• Sensor warranty.
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Lead free O2 sensor advantages

Advantages:

• Non-consuming detection technique (sensor does 
not lose sensitivity or consume itself over time).

• No build-up of internal pressure over life of sensor. 

• Limited electrolyte / nothing to leak!

• No internal membranes which are subject to 
damage or stress due to pressure changes.

• Warranted for 5-years, expected life 5 to 6 years.
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Proprietary Electrochemical sensor designs

SensoriX gas sensors: 
• Proprietary high tech toxic sensor designs.
• Longest operational life span.
• Long life ionic electrolyte.
• Wide range of available sensors.
• Sister Division to GfG:

Ionic Liquids (IL) are organic salts that remain liquid 
within a wide temperature range, at or below room 
temperature. 

Very low vapor pressure and high thermostability 
make them ideal for use as electrolytes in gas 
sensors. 

Sensor lifetime is always at least 18 months – usually 
longer – even in harsh conditions.
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• Single-gas detector for toxic gases, 
hydrogen and oxygen.

• With data-logger, memory, infrared 
interface and 

• Easy to change plug-and-play Smart 
Sensors.

• Easy to change alkaline AA battery.

• Wide range of sensors!

Micro IV Single-Gas Detector
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G222E One or Two Gas Personal Monitor

• Use for one or two toxic gas and 
O2 measurement.

• Sturdy and compact dual gas 
detector for monitoring toxic 
gases, H₂ and O₂

– Easy to use!

– Top mounted easy to read 
display.

– Easy to change alkaline 
battery provides up to 9 
months of 10 hours per day 
use.

• Many useful combinations:
– NO / NO2

– CO / HCN

– CO / HF

– H2S / SO2

– H2S / Mercaptan
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Opportunity: Hydrofluoric Acid (HF)

• HF measurement is a company specialty of GfG 
Instrumentation! 

• HF is VERY toxic! Even a small splash, or inhalation 
of a small amount can be fatal. 

• Last year there were at least 220 serious lithium-ion 
battery fires in New York City alone, which killed at 
least 18 people.

• Automotive manufacturers building facilities to 
manufacture and store Li-ion batteries all over the 
USA 

– If you call on automotive customers, ask about their 
plans for HF measurement.

• Damage to Li-ion battery can lead to thermal 
runaway during charging and fire!

• If the electrolyte spills during production, and comes 
into contact with water, clouds of dangerous HF gas 
produced.
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Fixed or Portable solution?

• Gas detection requirements are definitely not 
limited to portable instruments!

• When hazards are generally present or 
associated with specific activities (like CS entry) 
gas detection solutions focus more on portable 
instruments.

• When hazards are chronically present, or present 
in specific areas, fixed gas detection should be 
considered as well. 

– Optimal solution often includes both fixed and portable 
instruments!

• For industrial manufacturers it’s often “Same 
place same thing.”

– For certain locations, activities, or a specific process, the 
same atmospheric hazards are often present on a 
repeating basis.
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Don’t be afraid of considering fixed 
system solutions!

• Many common solutions based on small standalone 
single point systems, or small systems with 1 to 4 
points of detection.

• Larger systems can be complicated, but your 
manufacturer partners are there to help you through 
the specification process.

• Make sure to include everyone with a stake in the 
outcome in the discussion and selection process!
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Make sure you understand company policies 
and procedures for fixed systems

• Specification and purchase of fixed gas detection 
systems can be complicated

• Are fixed system decisions made by a third-party 
design firm or contractor?

• Are fixed system decisions made by managers at 
your facility?

• Are there any open projects?

• Who is involved in the specification and 
evaluation process?

• Who is responsible for calibration and routine 
maintenance?
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Example Fixed System Questionnaire

• Simple information but critical 
to know!

• The questionnaire will help 
you to ask the right 
questions.

• Vital to provide the best 
solution!
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What is a fixed system gas transmitter?

• Assembly that includes the actual 
sensor as well as the local electronics 
installed locally with the sensor. 

• Transmitter can be diffusion design, 
pumped design or the sensor can be 
located on the end of a cable.

• Transmitter can have a local display 
and pushbutton or magnetic control 
interface; or can be a “Blind” 
transmitter without display or controls. 

• Transmitter can be Intrinsically Safe, 
Explosion Proof, or can be designed 
for installation in “ordinary” (non-
hazardous) locations.

Examples of diffusion 
transmitters for ordinary (non 
HAZLOC) areas.
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Examples of transmitters for use in hazardous locations

Intrinsically Safe Infrared (IR) 
diffusion LEL transmitter for 
Zone 0 Hazardous gas locations 

Catalytic (CC) diffusion LEL 
transmitter in stainless steel 
explosion proof (Ex) housing for 
Class I, Div 1 Hazardous gas 
locations.
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Examples of extractive (pumped), 
diffusion, and remoted diffusion sensor 
cassette on cable

• D-ReX family of fixed system gas 
measurement transmitters was developed as 
an advanced monitoring system a wide 
diversity of applications.

• Configurations include:

– Built-in diffusion sensor for “Point of Use” 
operation.

– Remotely located sensor for “Point of 
Sampling” operation.

– Motorized pump for sample-draw 
operation.

– Over 25 currently available sensors.

– Pyrolyzer option to extend range of 
measurable analytes.
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Examples of transmitters for use in hazardous locations

EC-28 family of Intrinsically Safe 
O2 and toxic gas transmitters for 
Class I Div 1 and Div 2 
Hazardous gas locations 
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Detection technology available for hundreds of different toxic and explosive gases
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Interchangeable “Smart Sensors”

Flexible “smart sensor” approach 
allows use of widest range of 
available sensors from multiple 
sensor manufacturers

GfG proprietary sensors offer 
unrivalled accuracy, stability and 
longevity
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Difficult to detect gases 
are a company specialty!

D-ReX Family of Sensors, 
Transmitters, Pyrolyzers and 
Accessories 
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Fixed system controllers

• Fixed system controllers are the brains of the system.

• Used to display readings, activate alarms, and control 
peripheral equipment like fans. 

• Transmitters can be connected to the controller by 
analog 4-20 mA or digital connection.

• Controllers can be used for single or multi-point detection 
systems. 

• Controllers can be connected to another controller or 
PLC (Programmable Logic Controller). 

• Easily able to scale up the system for whatever number 
of detection points are needed.

GMA MW-4 Controller for 1 to 4 
transmitters. Includes integrated display 
for readings and messages, and high 
intensity horn and strobe.
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GMA 400 MT Programmable Logic Controller
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GMA400-MT DIN Rail Mounted Controller 

• Connection with of up to 128 transmitters
• Built-in Ethernet gateway
• 4-20mA analog or MODBUS RS-485 digital 

connection
• 8 built-in relays standard, can be expanded 

by 128 additional relays
• High-resolution 2.4-inch color display
• GfG Visual software



January, 2026                          Gas Detection for Industrial Manufacturing Slide 44

Avoid being overly focused on price! 

• Eventually, the decision of whether to proceed involves 
price and affordability.

– It’s better to bring price into the conversation later, 
not at the beginning of the process.  

– There is a difference between the purchase price 
and the true cost of ownership.

• The questioning process is designed to uncover how 
your solution can benefit and reduce the pain the 
customer is feeling because of issues with his current 
products. 

– Once you fully identify the problems and how the 
new product is going to help, it’s easier to 
understand the costs. 

– When you do a good job of identifying the problems, 
and how your product is going to help, price will not 
be nearly as important. 
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Identify “cost of ownership” issues!

• Are you spending a fortune keeping your current 
equipment in service?  

• Are you being charged a monthly fee for reports and 
factory support?  

• Do you have many sensor failures?

– If so, what kinds of sensors are failing? 

• Do you have battery problems?

– Do the instruments run long enough on a single  
charge or set of batteries? 

• How often do you test and calibrate your instruments?

– Do you do it yourself or use a service?

• Are there any special conditions or contaminants that are 
causing problems?  

• Do you trust your gas detectors?  

• Do you feel you are currently getting a good deal?  
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Who is currently looking after your instruments?

• Do you do it yourself, use a third-party service, or 
work directly with the factory?  

• If you like your current instruments, and want to keep 
them in service, you might want to talk about 
maintenance agreements or refurbishment programs. 

• Ask your local distributor whether they offer 
calibration or repair services.

• Ask your current manufacturer whether they have 
factory maintenance programs, or a loaner or 
replacement instrument policy.

• You should expect excellent after the sale support! 
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Do you have any plans to update, expand, replace or 
change the equipment you are currently using?

• If you have relationships with gas detection manufacturers and 
distributors you trust, get them involved!

– Gas detection manufacturers are happy to discuss issues 
directly with end-user customers. 

– The Internet and social media are terrific tools for finding out 
what’s new, and what customers have to say.

– You have multiple sources of information!

• Gas detection decisions are typically made by a group of 
individuals who have different roles in the decision process, 
including process or facilities management, safety, hygiene, 
purchasing, and (often) union representatives.  

– Make sure you don’t leave anyone out!

– The same issue often looks considerably different to a 
manager with different responsibilities. 
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What sensor configurations do you currently use?

• How many / what kinds of sensors are installed in your instruments?
‒ Traditional 4-gas (LEL / O2 / CO / H2S)?
‒ 5-gas with PID / SO2 / NO2? 
‒ Some other sensor configuration?

• What type of sensor are you using for LEL?
‒ Traditional CC LEL?
‒ IR LEL?

• What type of O2 sensor are you using?
– Fuel cell?
– Lead free?

• Do you need diffusion operation or an instrument with a pump?
• Do you use different multi-sensor instruments for different activities?

‒ Do you deal with VOC vapors?
‒ CS entry into inerted vessels?
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What types of battery and charging 
technology are available?

• Does the instrument have an internal 
or interchangeable battery packs?

• Alkaline option?

• What type of rechargeable battery?

– Li Ion?

– NiMH?

• Cold temperature performance?

• Charging options

– Cradle?

– Wall power / USB adapter?
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What about periodic testing and calibration?

• How often do you perform a bump test?
– Before each day’s use?
– Do you keep bump test kits (with gas) with the 

instruments?
– How do you prove your instruments have been bumped?
– What do you do if you fail a bump test?

• How often do you perform a full calibration?
– Do you use a docking station for bump tests and 

calibrations?
– How do you prove your instruments are properly 

maintained and calibrated?
– How do you retain maintenance and calibration records?

• Is your current strategy working?
– Is it easy?
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What about after the sale support?

• Satisfaction is a function of ongoing support.
– Atmospheric monitors and systems are life critical 

safety equipment.
– Customers should expect excellent after the sale 

support.
• Don’t forget to consider:

– Warranty 
• Sensors
• Instrument

• Technical support
– Is your vendor there to provide help?

• Training
– Videos?
– In person?
– Internet resources?
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Please visit the GfG 
Instrumentation website

• GfG Instrumentation website:

www.gfgsafety.com/us-en 

http://www.gfgsafety.com/us-en
http://www.gfgsafety.com/us-en
http://www.gfgsafety.com/us-en
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Questions?

Thank you!

Bob Henderson
bhenderson@goodforgas.com

For additional information or gas detection help: 
Website: https://www.gfgsafety.com/us-en 
GfG Technical Support:
service@goodforgas.com
USA and Canada:  800-959-0329
Local:  1-734-769-0573

mailto:bhenderson@goodforgas.com
https://www.gfgsafety.com/us-en
https://www.gfgsafety.com/us-en
https://www.gfgsafety.com/us-en
mailto:service@goodforgas.com
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