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The use of direct-reading 
instruments to produce 
real-time data

The use of specific media 
to collect a sample

Air Monitoring Air Sampling



Air Monitoring Requirements

Specific Entry Air Monitoring 
Requirements

 Identify IDLH Conditions

 Oxygen Deficiency

 Exposure Over the PEL

 Exposure to Radioactive 
Materials

 Flammable Atmosphere

 Other Dangerous Conditions

Required to determine the appropriate level of respiratory protection



Air Monitoring  Inhalation: primary pathway for 
contaminant exposure

 Airborne contaminants can also 
have a dermal exposure threat

 Air Monitoring Instrumentation: 
 Perimeter vs. Personal air monitoring



Standard Entry Monitoring Equipment

 Multi-Gas Meter 
(O2, H2S, LEL, CO,
VOCs)

 Compound Specific 
Meters and/or sensors 
(as needed) 

 Radiation



Air Monitoring Contaminates

 Mercury Vapor (Lumex)

 Organic Hydrocarbon 
Compound Vapor 
(MultiRAE/AreaRAE/TVA)  

 Airborne particulates (Dust-
Trak/DataRAM)

 Inorganic Gases (Draeger 
Tubes)



Air Monitoring Contaminates

 Lower Explosive Limit 
(MultiRAE/AreaRAE)

 Displaced Oxygen 
(MultiRAE/AreaRAE)

 Airborne asbestos fibers 
(Data Ram/Air Sampling)

 Radiation (Ludlum Model 19, 
Model 2214-2)



MultiRAE

 Multi-Gas Meter

 Personal protection 
and point detection 

 25 interchangeable 
sensor options

 Extensive on-board 
gas library for VOCs 
(190 compounds) and 
combustible gases 
(55 compounds). 



MultiRAE

 Intrinsically safe 

 Wireless 
connectivity

 5 built in alarms 
including man down

 PID lamp ionization 
energy (9.8 eV or     
10.6 eV)         



MultiRAE Sensors

COMMON SENSORS

 Oxygen: 0 – 30%

 LEL: 0 – 100%

 PID (VOCs): 0 – 10,000 ppm,
Resolution 10 ppb 

 Toxic Gases: CO, H2S, SO2, NO, 
NO2, Cl2, HCN, NH3, PH3

Oxygen

LEL

PID

Toxic Sensor 1 Toxic Sensor 2



MultiRAE Limitations

 Sensitive to extreme 
temperatures and high 
humidity

 Sensor response/soak 
times – t90

 Sensor cross-sensitivities 
(interference)

 Correction factors (CF)



MultiRAE Limitations

 Periodic O2 and VOC sensor drift is possible 

 Difficulty detecting chemicals with high ionization energy/potential   
(i.e., >10.6 eV)



 Turn on the instrument and allow 
at least ~15 minutes to warm-up

 The instrument needs to acclimate 
to the conditions it will be used in

 Ensure instrument accuracy
 Fresh Air Calibration
 Bump Test/Calibration 



Fresh Air Calibration
 Every time instrument is turned on
 Prior to any sensor calibration
 Ambient air (upwind of contamination) or 

Zero air 

Bump Test
 Functional Test
 Before every use 

Full Calibration
 Every 30 days or when the instrument 

fails a bump test



 Sensors store calibration 
data

 Icons indicate when a calibration or 
bump test is due

 Sensors should be challenged 
periodically 



 Hold down [Mode] and [N/-] keys simultaneously for 5 
seconds to enter Programming Mode.

 On the display menu, scroll to the calibration icon using 
the [N/-] key. Press [Y/+] to enter the calibration menu.

 A list of calibration options will be displayed. 

 Scroll to the calibration you want to perform (e.g., 

Fresh Air, Multi-Sensor Span, Single Sensor Span,

bump test) using the [N/-] key. Press the [Y/+]

key to select. 

 Attach the calibration gas to the unit using a regulator, 
hose, and calibration adaptor. Open the gas cylinder. 

 Press [Y/+] and follow the prompts on the screen. 

 Shut off the gas and disconnect the regulator when the 
calibration is complete.



 Multi-gas Meter

 7 gas sensors

 PID (VOCs) - measure in ppb

 Optional gamma radiation 
sensor slot

 Typically used for Area/Perimeter 
monitoring and hot zones

 Intrinsically safe 



 Interchangeable sensors with the MultiRAE 
Pro

 Extensive built in library for VOCS (>200 
compounds) and combustible gases (>50 
compounds)

 Meteorological sensor (RaeMet) removable
 Can function as weather station

 Wind speed, wind direction, temperature, 
relative humidity

 Internal compass

RaeMet 
Meteorological 
Sensor 



 Wireless technology 
(Wi-Fi) 
 GPS

 Real time monitoring 
of data via ProRAE 
Guardian software

 Long Range - transmit 
data up to 2 miles 
away

 Can be used as a host 
(MESH network): 
transmit data for up to 
8 devices



AreaRAE Limitations

 Sensitive to extreme 
temperatures and high humidity

 Sensor response/soak times –
t90

 Sensor cross-sensitivities 
(interference)
 Correction factors (CF)

 Sensor poisoning – avoid 
exposure to high concentrations 
of solvent vapors 



AreaRAE Limitations

 Some electrochemical sensors (NO, NH3) require warm-up time of at least 6 
hours when first installed to become stable 

 Difficulty detecting chemicals with high ionization energy/potential              
(i.e., >10.6 eV)



Fresh Air Calibration
 Every time instrument is turned on
 Prior to any sensor calibration
 Ambient air (upwind of contamination) or 

Zero air 

Bump Test
 Functional Test
 Before every use 

Full Calibration
 At least every 180 days or when the 

instrument fails a bump test



 Sensors store calibration 
data

 Icons indicate when a 
calibration or bump test is due

 Sensors should be challenged 
periodically 

 Allow instrument to warm up for 
20 minutes before calibrating





 Radiation meter 
 Real-time measurements of low-level 

gamma radiation
 Initial entry 

 Survey items or people that may have 
come in contact with radiation 

 Internal 1” x 1” sodium iodide scintillator 
 Range: 0 to 5,000 micro-roentgens per 

hour (μR/hr) 
 Limitation – only gamma and x-ray 

radiation 



 Insert batteries

 Check battery levels by depressing 
the BAT button

 Select 0 - 5000 μR/hr range with 
range selector 



 Prior to using perform Functional Test
 Test meter against source - place check 

source directly against dimple on front while 
in fast and slow modes

 Use the same check source, placed in same 
location and oriented the same way every 
time 

 Instrument response should be within     
± 20% of last calibration value
 Yearly manufacturer calibration required 

 Press reset (RES) button to confirm 
pointer returns to zero



 Set audio switch (AUD ON/OFF) as 
desired

 Set the meter response switch (fast/slow 
[F/S]) 
 Not recommended to keep audio off and 

slow response – may miss higher exposure 
rate field  

 Check and record background radiation 
level 

 Begin data collection   



 Radiation meter – Ratemeter/Scaler

 Scan surfaces and people 

 Must be close to surface

 Utilizes different probes

 Geiger-Mueller pancake detector 
(Model 44-9) – alpha, beta, some 
gamma

 Gamma Scintillation Detector (Model 
44-2) – gamma, x-ray 

 Typically set to read in counts per minute 
(cpm) 



 Insert batteries

 Connect a “C” cable to the unit and 
desired probe

 Toggle detector switch to appropriate 
detector (Det 1 or Det 2)   

 Turn dial switch to Ratemeter

 Check battery level on screen 

 To illuminate meter face, press LIGHT 
button



 Prior to using perform Functional Test
 Test meter against side mounted source 

(Cesium-137) – open check source cover, 
place detector on the center of the check 
source 

 Check in both fast in slow modes

 Instrument response should be within   
± 20% of last calibration value
 Yearly manufacturer calibration required 

 If using more than one detector, check 
both. Shut off unit, switch probes, then 
perform another functional test 



 Set audio switch (AUD ON/OFF) as desired

 Set the meter response switch (fast/slow 
[F/S]) 

 Select method of measurement 

 Ratemeter – average counts tallied over 
specified time period

 Scaler – displays total counts tallied over 
specified time period 

 Check and record background radiation level 

 Begin data collection  



THANK YOU
Any Questions? 


