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Ammonia (NH3) 

Field of 
Application 

Continuous ambient air monitoring analyzers used to monitor ammonia (NH3) must 
meet the following performance specifications, unless an equivalent, alternative 
analyzer is authorized in writing by the Director. It is not the intent of the 
Department to exclude analyzers with operating principles and/or equivalent 
performance specifications different than those provided. Written authorization 
from the regulator must be received prior to the purchase, installation and/or use of 
any analyzer based on an alternative principle of operation or differing performance 
specifications from those herein. 

Ammonia (NH3) is a colourless gas with a characteristic pungent odour. NH3 is a 
common precursor to fine particulate matter (PM2.5), making it an important 
consideration for PM-related health effects. As the primary alkaline gas in the 
atmosphere, NH3 will readily react with acidic gases to form components of fine 
PM2.5 such as ammonium nitrate, ammonium sulphate and ammonium chloride.  

Air Quality 
Objectives 

The applicable Alberta Ambient Air Quality Objective for NH3 is as follows. 

1-hour average of 1,400 µg m-3
† (2,000 ppbv*) 

† µg m-3is the weight, in micrograms, of the substance in one cubic metre of air. 

* Standard conditions of 250C and 101.325 kPa are used as the basis for conversion from µg m-3to
ppbv (parts per billion by volume) or from mg m-3 to ppmv (parts per million by volume). 

Note: Underscore indicates this digit is the last significant figure in the number e.g. 100 has two 
significant figures. 

In the case of disagreement between the information contained herein and the Alberta Ambient Air 
Quality Objectives and Guidelines Summary, the Summary as amended from time to time shall be 
considered the correct version. 

Principles of 
Operation 

Continuous ambient air monitoring methods accepted by the Department for 
measuring ambient or trace levels of NH3 include the following. 

Chemiluminescence: The chemiluminescence NH3 monitor operates using the same 
principles as a NOx monitor, but with an ammonia converter. Sample flow is either 
directed through a converter which reduces both NH3 and NO2 to NO (to detect 
NH3+NOx), directed through an NO2 converter (to detect NOx), or directed around 
both converters to allow detection of only NO. NO concentrations are determined 
photometrically by measuring the light intensity from the chemiluminescent reaction 
of NO mixed with excess O3. The difference between the NH3+NOx and the NOx 
measurement is reported as the NH3 concentration. 
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Ammonia (NH3) 

Performance 
Specifications 

Specifications listed here are minimum performance specifications. Some 
applications may warrant use of equipment with better specifications. 

Criteria Performance Specification 

Required Operating 
Range (Full Scale): 

5 ppm 

Zero Noise: 0.5 ppb RMS  

Lower Detection Limit: 1 ppb  

Zero Drift (24-hr): 1 ppb  

Span Drift (24-hr): 1% of full scale 

Linearity: 1% of full scale 

Precision: 0.4 ppb or 0.5% of reading 

Rise time: Maximum 120 seconds 

Fall time: Maximum 120 seconds 

RMS is the root mean square of differences 
ppm is parts per million by volume 
ppb is parts per billion by volume 

Operational 
Requirements 

Installation and operation of NH3 analyzers must meet all requirements specified in 
the Air Monitoring Directive (AMD). 

All analyzers must be operated according to manufacturer’s specifications. 

Calibration 
Requirements 

Refer to the manufacturer’s requirements for calibration and the calibration section 
of the AMD. 

Reporting 
Requirements 

Refer to the reporting section of the AMD. 

Additional 
Information 

Gaseous NH3 is a very reactive species, and it should be noted that minimal sample 
line and instrument interaction is important to preserve atmospheric concentrations. 
An advantage of the chemiluminescence method is that NH3 can be rapidly converted 
to NO at the sample inlet, virtually eliminating NH3 losses. 

A disadvantage of the chemiluminescence method is that the measurement is not a 
direct measurement of NH3 but a difference between measurements of NH3 + NOX 
and NOX. NOX is determined using at least two different converters, once along with 
NH3 at the sample inlet, and once without NH3. 


