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Abstract 
Boreal Laser of Canada is a leading manufacturer and innovator of laser based gas 
detectors and analyzers. Working with many of the world’s largest industrial users 
and best research organizations, Boreal Laser’s GasFinder technology has been 
proven in numerous safety, environmental and process control applications. Boreal 
products are robust, reliable and low maintenance and are relied on in numerous 
safety critical applications in a wide range of industries.  
With hundreds of installations in over 40 countries worldwide, Boreal Laser is 
recognized as the industry leader in open path laser based gas detection. 
A nitrogen facility’s primary activities consist of manufacturing nitrogen based 
chemicals. These substances include both anhydrous as well as aqueous ammonia. 
Anhydrous ammonia is a manufactured product, as well as a feedstock chemical in 
the urea production process. Aqueous ammonia is a by-product of the urea 
production process. 
Ammonia is a dangerous chemical and the effects of exposure can range from mild 
irritation to death, depending on the concentration and length of time of exposure. 
Reliable and early detection of fugitive ammonia releases is vital in a nitrogen plant 
as are ammonia, nitric acid and ammonium nitrate in a urea plant.  
Anhydrous ammonia distribution terminals are another example of critical facilities, 
which need proper safety management practices. This has been described by Mary 
Grace Bridges, Agrium – Borger, TX and John Mason, P. Eng., Agrium – Fort 
Saskatchewan, AB in their paper “Ammonia Terminals Risk Management 
Improvements”, which has been presented at the AICHE Ammonia Safety seminar 
in 2010. 
Boreal Laser has developed state of the art ammonia detection monitoring 
techniques that offer one second response per channel, are self calibrating, use no 
consumables, require minimal maintenance and exhibit no cross interferences with 
other gasses. Boreal Laser ammonia monitors are not affected by heat, cold or 
rapid temperature changes and can monitor for ammonia releases over large 
areas. These unique features make the Boreal Laser ammonia detectors perfect for 
monitoring ammonia emission sources such as ammonia compressors, pumps, 
storage vessels and terminals. Boreal Laser equipment is also ideal for monitoring 
ammonia emissions along fence lines. 
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Application Bulletin

A nitrogen facility’s primary activities 
consist of manufacturing nitrogen based 
chemicals. These substances include 
both anhydrous as well as aqueous 
ammonia. Anhydrous ammonia is a 
manufactured product, as well as a 
feedstock chemical in the urea 
production process. Aqueous ammonia 
is a by product of the urea 
production process. Ammonia is a 
dangerous chemical and the effects of 
exposure can range from mild irritation 
to death, depending on the 
concentration and length of time of 
exposure.

Existing NH³ point sensors are 
maintenance extensive, slow to 
respond and provide limited coverage. 
Most NH³ sensors do not work reliably in 
hot or cold weather, or in humid marine 
environments.

Open path monitoring with GasFinder 
detects NH³ leaks from nitrogen 
operations quickly and unambiguously. 
Path lengths can be up to 1km. 
GasFinder can be used for fixed 
monitoring applications or for temporary 
protection of workers during 
construction projects. 

Using the multiple path capability of 
GasFinderMC, it is now possible to 
provide complete facility perimeter 
coverage at relatively low cost. Linear 
array early warning detection systems, 
covering several kilometers with no 
breaks in coverage, can be established 
between large producing fields and 
nearby population centers.

GasFinders have been monitoring fence 
line levels of NH³ at one US facility for 9 
years, 75,000 hours of continuous trouble 
free operation.

Features

Patented Features provide laser gas 
detector leadership in price, 
performance, and ease of use.

“No phase adjustment” detection 
technology enables paths from 1m to 
1000m without requiring any phase 
adjustments or calibration.

Built in, permanent calibration 
reference cell means GasFinders are 
delivered calibrated stay in 
calibration and never need to be 
recalibrated.

Low Cost of Ownership
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Better than point sensor arrays
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Better than other open path monitors
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Benefits

NH³ Safety in Nitrogen Operations

Representation of NH³ GasFinder response; fast, 
no memory effect and no loss in performance 
over time..



GasFinderMC/GasFinder2
Operational Specif ications
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Path Length
Light Source
Eye Safety
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4 orders of magnitude
Better than 1 ppmRm

1 second default
<1m to>1000m
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Physical Specif ications

Schematic Representation
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How GasFinder Works

Boreal Laser’s GasFinder and GasFinderMC are open path 
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unit and a remote, passive retroRreflector.
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laser diode, drive electronics, detector module and micro 
computer subsystems. The transceiver unit is contained in 
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the atmosphere to the reflector and back. The return light 
is focused onto a photo diode A portion of the laser beam 
is passed through an onboard reference cell to provide 
continuous calibration update. These two optical signals 
are then compared to determine the actual concentration 
of gas along the optical path. The computed gas 
concentration is displayed on the back panel of the 
instrument as well as being transmitted to a computer 
where the data may be displayed and stored. 
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contains the laser, electronics, and computer. Fibre optic 
cable carries the laser light to transmitter heads, which 
direct the bean along an open path to a reflector. The 
return light is collected on a photo detector and the photo 
current is carried to the CCU via coaxial cable. The 
transmitter heads are intrinsically safe. One CCU can 
monitor up to 8 heads.

Both GasFinder and GasFinderMC employ visible aiming 
lasers, making alignment easy and swift. The outgoing 
beam diverges and overfil ls the reflector, providing 
excellent tolerance to vibration and heating effects.
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GasFinder2

GasFinderMC 

Weight: 5.0 kg [11.0 lbs]
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Power: <2A@12Vdc
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Central Control Unit
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440 mm x 380 mm x 130 mm
[17.3 x 15.0 x 5.1 inches]
Power  <1A@110Vac
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Open Path Transceiver
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Weight: 4.0 kg [8.8 lbs]
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 350 mm x 100 mm
[13.8 x 3.9 inches]
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Example for 200m path
Weight: 9.0 kg [19.8 lbs]
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400 mm x 300 mm x 250 mm
10 corner cube elements
Exact configurations depends 
on path length

Weight: 4.5 kg [9.9 lbs]
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 � 1 second response 
 � Self calibrating and uses no consumables
 � Not affected by heat or humidity 
 � No cross interferences and no false alarms 
 � Exhibits no memory effects
 � Can monitor paths of up to 1000 meters and sees ammonia at any point on that path
 � High performance, robust ammonia detection with very low associated O&M costs

Laser Based Ammonia Safety Monitoring

Over 400 installations in 40 countries worldwide
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