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SAFETY DATA SHEET    
Ammonia, Aqueous Solution  

 
Date of compilation: 03.01.2012 
Revised: 17.10.2012 
Version: 2 
 
 
 
This Safety Data Sheet contains information concerning the potential risks to those involved in handling, 
transporting and working with the material, as well as describing potential risks to the consumer and the 
environment.  This information must be made available to those who may come into contact with the 
material or are responsible for the use of the material.  This Safety Data Sheet is prepared in accordance 
with formatting described in the Regulation (EU) No 453/2010, and described in CLP Regulation (EC) No 
1272/2008. 
 

Section 1. Identification of the substance and of the company/undertaking  

 

1.1 Product identifier   
  
Chemical Name:      Ammonia, Aqueous Solution, concentration % (25 %). 
 
Synonyms:              Aqua Ammonia, Ammonia Liquor, Aqueous Ammonia, Ammonia Solution, Ammonium 

hydroxide 
 
CAS Number:                   1336-21-6 
EINECS Number:              215-647-6 
REACH Registration No.:  Not being registered, regarded by ECHA as a mixture of Ammonia   anhydrous   

(REACH Registration No 01-2119488876-14-XXXX) and water. 
 

1.2 Relevant identified uses of the substances and of the company/undertaking: 
 
As fertilizer and for other purposes by industrial or professional users and consumers: See Exposure 
scenarios attached in the extended version of SDS (eSDS). 
  

1.3 Details of the supplier of the safety data sheet  

 

 Manufacturer  

 

Company name:      
Address:  
Telephone: 
Fax:  
E-mail:                 
Web-site: 

AS Nitrofert 
Järveküla tee 1, Kohtla-Järve 30197 Estonia 
+ 372 33 78 310 
+ 372 33 78 490 
info@nitrofert.ee 
www.nitrofert.ee  

        

1.4 Emergency telephone number 

 

In case of emergency: 112                    National number.  Available  24 hours a day.                                                         

                                    16662                  Poisoning information hotline. Available  24 hours a day. 
    info@16662.ee; www.16662.ee 

                                                 (+372) 626 9390       When calling from abroad 

 
 
 

mailto:info@nitrofert.ee
mailto:info@16662.ee
http://www.16662.ee/
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Section 2.  Hazards Identification 
 

 

2.1 Classification of the substance  
 

Classification under Directive 67/548/EEC: 

 

Specific Conc. Limits for 

solutions (aqueous ammonia)  

 

C ≥ 10 % 

 

C; R34 

5 % ≤ C < 10 % Xi; R36/37/38 

 

 

Classification under Regulation EC No. 1272/2008: 

 

Specific Conc. Limits for 

solutions (aqueous ammonia)  

 

C ≥5%  H314: Skin Corr. 1B   

C ≥5%  H335: STOT SE 3  

1≤ C <5%  H315: Causes skin irritation  

C ≥25%  H400: Aquatic Acute 1  

 

Physicochemical hazards: Corrosive. On certain conditions, the product may form flammable vapour-air 
mixtures which are difficult to ignite.   

Human health: Ammonia solutions are corrosive to all parts of body. 

Inhalation (Ammonia vapours): odour threshold 5-25ppm. Vapours are irritating to respiratory system: the 
intensity of irritation is dependent on NH3 concentration. Fluid build-up on the lung (pulmonary oedema) 
may occur up to 48 hours after exposure and could prove fatal. Exposure to concentrations greatly in 
excess of the occupational exposure limit may lead to permanent respiratory impairment. May produce 
severe burns and damage to the skin when applied to human skin.  Following inhalation exposure at low 
concentration, coughing, irritation of the respiratory tract, eye irritation and lacrymation, wet noses and 
nasal discharge occur Inhalation at higher concentration can cause burning of the nose, throat and 
respiratory tract and respiratory distress may also occur.  
Ingestion will immediately cause corrosion of and damage to the gastro-intestinal tract.  
No mutagenic activity is expected.  There is no evidence of carcinogenicity following exposure.  No 
adverse reproductive effects are likely to occur following exposure.  In a neurotoxicity study conducted on 
human volunteers investigating developmental toxicity/teratogenicity, no effect on spontaneous abortion 
was observed. 

Long term effects. No evidence of adverse effects at exposure below occupational exposure standards. 

 

Environment: Considered toxic to aquatic life. 
 

 

2.2 Label elements 

 

Directive 67/548/EEC: 

 

                                    
          N                                                          C 

Dangerous for the                                 Corrosive 

environment      
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 R-phrases :  C; R34,  N; R50 

S-phrases: 1/2, 26, 36/37/39, 45, 61 

 

 

Regulation (EC) No 1272/2008: 

 

    
 

Signal word: Danger 

 

Hazard Statements:  

 

H314,  

H335,  

H400 

Causes severe skin burns and eye damage 
May cause respiratory irritation. 
Very toxic to aquatic life. 

 

Precautionary statements: 

P260 
P264 
 
P273   
P280 
 
P301+P330+P331    
P303+P361+P353     
 
 
P305+P351+P338     
 
P304+P340                
 
 
P310   
 
P363   
 
P402+P404                 
 
P403    
 
P405   

Do not breathe dust/fumes/gas/mist/vapours/sprays.  
Wash hands and other body parts which are in contact with the 
substance thoroughly  after handling. 
 Avoid release to the environment.  
Wear protective gloves / protective clothing / eye protection / face 
protection.  
IF SWALLOWED: rinse mouth. Do NOT induce vomiting. 
IF ON SKIN (or hair): Remove/Take off immediately all contaminated 
clothing. Rinse skin with water/shower. 
 
IF IN EYES: Rinse cautiously with water for several minutes. Remove 
contact lenses, if present and easy to do.  Continue rinsing. 
IF INHALED: Remove victim to fresh air and keep at rest in a position 
comfortable for breathing. 
 
Immediately call a Poison Centre or doctor/physician. 
 
Wash contaminated clothing before reuse. 
 
Store in a dry place. Store in a closed container. 
 
Store in a well ventilated place.                       
 
Store locked up 

 

 

2.3 Other hazards 
 

PBT: Not considered to be a PBT  

 

Section 3.  Composition 

3.1. Subctances 
3.2. Mixtures. 
Regarded by ECHA as a mixture of Ammonia  anhydrous and water. 
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Name CAS Number EINECS 

Number 

% Composition Classification 

according to 

Directive 

67/548/EEC 

Classification 

according to 

Regulation EC 

No. 1272/2008 

Ammonia 
Anhydrous 

7664-41-7 231-235-3 min. 25 % T, C, N, R10, 
R23, R34, R50. 

Flam. Gas 2., 
H221 
Press. Gas., 
H280 
Acute Tox 3., 
H331 
Skin Corr. 1B, 
H314  
Aquatic Acute 
1., H400 

Specific Conc. 

Limits for 

solutions 

(aqueous 

ammonia)   

C ≥5%: 
Skin Corr. 1B;  
H314; 
STOT SE 3; 
H335; 
Aquatic Acute 
1; H400 
 

Water 7732-18-5 231-791-2 Max. 75%   - - 

 
See section 16 for full description of the text of each classification. 
 

Section 4.  First Aid Measures 

 

4.1 Description of first aid measures 

 

Speed is essential. Remove affected person from further exposure. Give immediate First aid and obtain 
medical attention. 

Skin Contact  

Drench with large quantities of water. Remove contaminated clothing and continue to wash the affected 
parts. Obtain medical attention.  

Eye Contact 

May produce serious damage to eyes. Rinse immediately with plenty of water, also under the eyelids, for at 
least 15 minutes. Remove contact lenses, if present and easy to do. Hold eyelids open during flushing. 
Continue irrigation until medical attention can be obtained. 

Ingestion  

Do not induce vomiting. 

If the person is conscious, wash out mouth with water and give 2 or 3 glasses of water to drink. 

Obtain immediate medical attention. 
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Inhalation  

Move the injured person to fresh air at once. Keep warm and at rest. Administer oxygen if competent 
person is available. Apply artificial respiration, if breathing has stopped or shows sign of failing. Obtain 
immediate medical attention. 

4.2 Most important symptoms and effects, both acute and delayed 

Following severe exposure, the patient should be kept under medical review for at least 48 hours as 
delayed pulmonary (oedema may develop). 

Section 5.  Firefighting Measures 

 

5.1 Extinguishing media 
 
Aqueous ammonia does not burn. Ammonia vapours are difficult to ignite.  
Suitable extinguishing media include foam, dry powder or water for surrounding environment. 
Use a water spray to disperse vapours, protect personnel and cool containers. Wear self-contained 
breathing apparatus and protective suit.  

 

5.2 Special hazards arising from the substance or mixture 

The solution is not combustible. In the open air, the ammonia-air mixture is generally outside flammability 
limits. In confined spaces, the situation is different and there may be a risk of explosion if there is an 
ignition source.  On certain conditions, the product may form flammable vapour mixtures with air. On fire or 
heating, there may be a risk of container explosion due to possible pressure build-up inside the container.   

Hazardous decomposition products include Ammonia and Nitrogen oxides (NOx). 

5.3 Advice for fire-fighters  
Fire fighters must wear self-contained breathing apparatus and fire resistant personnel protective 
equipment. Cool containers / tanks with water spray. Keep from any possible contact with contaminated 
water. Approach from upwind. Suppress (knock down) gases/vapours/mists with a water spray jet.  After 
the fire, proceed rapidly with cleaning of surfaces exposed to the fumes in order to limit equipment 
damage. 
 

Section 6.  Accidental Release Measures 

 

6.1 Personal precautions, protective equipment and emergency procedures  
Those dealing with major releases should wear full protective clothing including respiratory protection. 

Evacuate the area down-wind of the release, if it is safe to do so. If not, then stay indoors, close all 
windows and switch off any extraction fans or electrical fires. Ventilate area of spill or leak to disperse 
vapours. Approach from upwind. Isolate the area. Wear self-contained breathing apparatus in confined 
spaces, in cases where the oxygen level is depleted, or in case of significant emissions. Prevent further 
leakage or spillage if safe to do so. Ammonia vapours can be controlled with water spray. Keep from any 
possible contact with contaminated water. Keep away from incompatible products.  

6.2 Environmental precautions 

Take care to avoid the contamination of watercourses. If the product contaminates rivers and lakes or 

drains inform respective authorities. Do not flush into surface water or sanitary sewer system. 

6.3 Method for cleaning up 

Contain spillages if possible. 

6.4 Reference to other sections 

Those dealing with major releases should wear full protective clothing including respiratory protection. 
Refer to section 8 of SDS for personal protection details. 

 
 



                                                                                                                             
 

Ammonia, Aqueous Solution                                                  
                            

Page 6 /74 
 

Section 7.  Handling and Storage 

 

7.1 Precautions for safe handling 

Avoid skin and eye contact and inhalation of vapours.  Provide adequate ventilation.  Wear eye and hand 
protection when handling small quantities.  Wear full protective clothing where there is a risk of splashes or 
leakage. Use caution in opening sealed containers (due to possible pressure build-up). Handle small 
quantities under a lab hood.  Use only in well-ventilated areas.  Do not inhale gas. Use only equipment and 
materials which are compatible with the product. 

7.2 Condition for safe storage, including any incompatibilities 

Keep container closed. Store in cool, well-ventilated area, away from heat, ignition sources and direct 
sunlight. 

Keep away from incompatible substances. (See Section 10.5.) 

Do not permit smoking in the storage area. Protect containers from corrosion and physical damages. 
Empty containers can contain remaining quantities of the product and pose a hazard to health. 

Suitable materials for containers are: mild steel, stainless steel, polyethylene, polypropylene. 

 

7.3 Specific end use(s) 
 
No further details.  Local regulations may require specific equipment for storage or use. 

 

Section 8.  Exposure Controls/Personal Protection 

 

8.1 Control parameters 
 
Anhydrous, Ammonia 99.9% 
 

DNEL/DMEL Exposure 

route 

Exposure frequency Critical 

component 

Remark 

Worker Consumer 

Industry Profession

al No 
threshold 
level 

No threshold 
level 

No 
threshold 
level 

oral short term (acute) 
long term (repeated) 

  

No 
threshold 
level 

No threshold 
level 

No 
threshold 
level 6.8 mg/kg 

NH3 
6.8 mg/kg 
NH3 

No 
threshold 
level 

dermal short term (acute) 
long term (repeated) 

No 
threshold 
level 

No threshold 
level 

No 
threshold 
level 47.6 mg/m

3
 

NH3 
23.8 mg/m

3
 

NH3 
No 
threshold 
level 

inhalation short term (acute) 
long term (repeated) 

No 
threshold 
level 

No threshold 
level 

No 
threshold 
level  

Workplace Exposure Limits (ammonia anhydrous): 
 
8 hours exposure: 14 mg/m

3 
and 20ppm 

Short-term exposure: 36 mg/m
3 
and 50ppm 

 
Workplace exposure limits 
UK – TWA (8 hour reference period): 18 mg/m

3
. 

UK – 15 minute STEL: 25 mg/m
3
. 
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France – VME (8 hour reference period): 7 mg/m
3 

France – VLE (short term): 14 mg/m
3 

 

Germany – MAK: 14 mg/m
3
 

 
PNEC (freshwater): 0.0011 mg/L for free Ammonia. 
 

8.2 Exposure controls 

 
Provide appropriate exhaust ventilation at machinery. Apply technical measures to comply with the 
occupational exposure limits.  

Provide safety showers and eye washing facility at any location where skin or eye contact can occur. 

Take off contaminated clothing and shoes immediately. Wash contaminated clothing before re-use. 
Handle in accordance with good industrial hygiene and safety practice. 

Respiratory protection 

In the case of aerosol or vapours of ammonia use respirator with an approved filter. 
Self-contained breathing apparatus in medium confinement/insufficient oxygen/in case of large 
uncontrolled emissions/in all circumstances when the mask and cartridge do not give adequate protection. 
Use only respiratory protection that conforms to international/national standards.  Use EU approved 
respiratory protection. 
 

Hand protection  

Protective gloves - impervious chemical resistant: Suitable material: butyl-rubber.  
 

Eye protection  

Wear chemical safety goggles or full face shield.  

Skin protection  

 Chemical resistant apron; butyl rubber apron; butyl rubber boots. 
 
Ensure there is a safety shower and a facility for eye-washing in the vicinity of the working area. 
 

Section 9.  Physical and Chemical Properties 

 

9.1 Information on basic physical and chemical properties 

 

Appearance:   Colourless solution 

Odour: Pungent, ammonia    

Odour threshold: 5-25 ppm  

pH  12.5. 

Freezing point -55°C 

Boiling point 

 

+ 38 °C (on boiling, free ammonia will be released 
from the solution increasing concentration and 
boiling temperature).  

Flash point: n.a  

Evaporation rate: n.a   

Flammability Flammable (as NH3) 

Vapour pressure                                                 287 hPa at 20 ° C 

Vapour density 0.59 (NH3) 

Relative density  0,89 g/cm
3
   

Density (water=1)    0.9 g/cm
3
 at 20 ° C  

Solubility  Highly soluble in cold water.  
Partition Coefficient: n-

octanol/water  

n.a.  
 

Auto-ignition temperature    651°C  (NH3).   
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Decomposition temperature: n.a.  
Viscosity: n.a.  
Explosive properties:    Not explosive.   

Oxidising properties:                                           Not oxidising 

 

9.2 Other information 
 
In confined spaces vapours (NH3) can form explosive mixtures with air 
.   

Section 10.  Stability and Reactivity 

10.1 Reactivity 

Stable under normal conditions. 

10.2 Chemical stability 

Stable under appropriate conditions. 

10.3 Possibility of hazardous reactions  

No reactions imposing hazard take place under normal conditions of storage and use.   

10.4 Conditions to avoid 

Heat, direct sunlight and physical damage of container. 

10.5 Incompatible materials 

Acids, oxidants, strong alkalis, ethylene oxides, phosphorus oxides, sulphur dioxide, hydrogen sulphide, 
nitrogen oxides, silver, lead etc. 

Can react violently in contact with acid, strong oxidants, halogens, acrolein, acrylic acid, dimethyl sulphate, 
silver nitrate, silver oxide, hypochlorite, mercury, etc. 

Ammonia solutions are corrosive to copper, zinc, aluminium and their alloys. 

10.6 Hazardous decomposition products 

When heated, aqueous ammonia will release ammonia vapours. 

Hazardous decomposition products formed on fire include Ammonia and Nitrogen oxides (NOx). 

 

Section 11.  Toxicological Information 

 

11.1 Information on toxicological effects 

 

Acute Toxicity: Very toxic by inhalation ammonia vapours.  

 

         NH3 Effect dose Species Method Remark 

Acute oral toxicity LD50 350 
mg/kg bw 

Male Wistar 
rats 

Acute Oral Toxicity Probit Analysis 

Acute dermal toxicity LD50     Waived due to toxicity 
of the substance. 

Acute inhalative toxicity LC50  28130 - 
13770 mg/m

3
 

Male and 
female Wistar 
rats 

Assessment of acute 
inhalation toxicity in the 
rat following various 
exposure periods. 

Results are the range 
from 10 minutes 
exposure to 60 minutes 
exposure. 
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Irritation:  Vapour, in the presence of moisture, is an irritant to skin. Ammonia vapours emitted from 
ammonia solutions can cause irritation and watering of eyes, severe damage can occur at high 
concentrations. Liquid splashes may cause caustic damage and hence permanent damage to the eyes. 

 

 

Corrosivity: Corrosive to skin (NH3). Liquid splashes may cause chemical burns or blisters if contact is 
prolonged.  

Sensitisation: Not sensitising. 

Repeated dose toxicity:  
 

 

Carcinogenicity: Not classified. 

Mutagenicity: No indication of mutagenicity when tested in vitro in the Bacterial Reverse Mutation Assay 
and in vivo using the Micronucleus Assay. 

Toxicity for reproduction: No indication of reprotoxicity.   
 

Route of exposure: Inhalation and Oral. 
 

Symptoms related to the physical, chemical and toxicological characteristics:  
Skin Corrosive and respiratory and eye irritant.   
 

Section 12.  Ecological Information 

 

12.1 Toxicity 

 
Toxic to aquatic organisms.   

         NH3 Exposure 

time 

Species Evaluation Method Remark 

Primary irritation to the skin: n/a Human Corrosive n/a Skin pH was determined to be 10. 

Irritation to eyes  n/a n/a Highly 
irritating 

n/a No study conducted, however, 
based on the results of the skin 
irritation, it can be assumed that 
eye irritation will occur. 

 Effect 

dose 

Value Exposure 

time 

period 

Species Method  Evaluation Remark 

Sub-acute 
oral 

68 
mg/kg 
bw/d 

NOAEL 35 days Crj: 
CD(SD) 
male and 
female 
rats 

Combined Repeated dose 
Toxicity Study with the 
Reproduction/Developmental 
Toxicity Study 

No marked 
toxicity 

 

Sub-chronic 
inhalative 

35 or 
63 
mg/m

3
 

NOAEC 50 days Male 
Wistar 
rats 

Subchronic inhalative toxicity 
of ammonia in the rat. 

No 
systemic 
toxicity, 
however, 
the primary 
effect is 
local 
irritation of 
the 
respiratory 
tract. 
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12.2 Persistence and degradability 

 
Not considered to be persistent and is rapidly biodegradable in aquatic systems.  In abiotic environments, 
ammonia is assimilated by aquatic algae and macrophytes for use as a nitrogen source. 

 

12.3 Bioaccumulative potential 

 
The accumulation of ammonia in biota is not considered of importance in the environment as it does not 
accumulate in lipid-rich tissues in the same manner as organic chemicals.  Ammonia is ubiquitous in the 
aquatic environment due to the breakdown of plant and animal material and due to animal excretory 
processes.  As a product of normal metabolism, Ammonia is not expected to bioaccumulate. 

 

12.4 Mobility in soil 

 
There is limited mobility in soil expected due to the strong adsorption of ammonium ions to clay minerals 
and the bacterial oxidation to nitrate.  Ammonia in soil is in dynamic equilibrium with nitrate and other 
substrates in the nitrate cycle.  

 

12.5 Results of PBT and vPvB assessment 

 
This substance is not identified as a PBT substance 
 

12.6 Other adverse effects 

 
No further details 

 

Section 13.   Disposal Considerations 

 

13.1 Waste treatment methods 
 

Disposal operations – Disposal should be in accordance with local, state or national legislation.   
 

Disposal of packaging – Empty containers can contain vapour, do not drill cut, grind or weld. Use only 
approved transporters, recyclers, treatment, storage or disposal facilities. This material and/or its container 
must be disposed of as hazardous waste.  

 

Please follow all local, regional, national and international laws. 
 

Aquatic 

toxicity 

Effect 

dose 

Exposure 

time 

Species Method Evaluation Remark 

Acute fish 
toxicity 

LC50 96 h Onchorynchus 
mykiss 

 0.89 mg/L 
unionised 
ammonia. 

Result is pH and 
temperature adjusted. 

Acute 
daphnia 
toxicity 

EC50 48 h Daphnia magna Freshwater static, 
equivalent to ASTM 
E729-80. 

101 mg/L Results based on 
mortality. 

Acute 
algae 
toxicity 

EC50 18 days Chlorella 
vulgaris 

Freshwater, static 7200 mg/L Result based on cell 
number 

Chronic 
fish toxicity 

LOEC 73 days Onchorynchus 
mykiss 

 0.022 mg/L Result based on 
mortality 

Chronic 
daphnia 
toxicity 

NOEC 96 h Daphnia magna Freshwater flow-
through equivalent or 
similar to EPA OPPTS 
850.1300 (Daphnid 
Chronic Toxicity Test) 

0.79 mg/L 
unionised 
ammonia 

Result based on 
mortality. 
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Section 14.  Transport Information 

14.1 UN number   

Class 8, Corrosive Substances, UN 2672 

 

14.2 UN proper shipping name 

 
Ammonia, Solution 
 

14.3 Details 

ADR/RID: Class 8, Item: 43°(C), Label: 8 Packaging Group III 

IMDG: Class 8, Label: 8, Packaging Group III 

 

14.4 Environmental hazards 

 
Environmentally Hazardous Substance  

 

14.5 Special precautions for user 

 
No information available 

 

14.6 Transport in bulk according to Annex II of MARPOL73/78 and the IBC Code 
 
Not applicable to packaged goods 
 

Section 15.  Regulatory Information 

 

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture 

            
REGULATION (EC) No 1907/2006 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
of 18 December 2006 , concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals 
(REACH), 
 
COMMISSION REGULATION(EU) No 453/2010 of 20 May 2010 amending Regulation (EC) No 1907/2006 
of the European Parliament and of the Council on the Registration, Evaluation, Authorisation and 
Restriction of Chemicals (REACH) 
 
Dangerous Substances Directive (67/548/EEC)  
 
Classification, Labelling and Packaging of Substances and Mixtures (CLP Regulation; 1272/2008/EC).   
 
Chemical Safety Report: Anhydrous Ammonia 
 

15.2 Chemical safety assessment 

 
A chemical safety assessment has been conducted.  
 

Section 16.  Other Information 

 

Other information 
 
This safety data sheet is prepared in accordance with Regulation (EC) No 453/2010.  
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16.1. Classification and labelling according to EC Directive 67/548/EEC 

Risk ans Safety phrases used in Section 3 

 

Classification                Corrosive 

Indication/s of danger C, Corrosive 
                                        N, Dangerous for the environment 

R-34 Causes burns. 

R-36/37/38 Irritating to eyes, respiratory system and skin 

R-50 Very toxic to aquatic organisms. 

S-26 In case of contact with eyes, rinse immediately with plenty of water and seek medical 
advice. 

S-36/37/39 Wear suitable protective clothing, gloves and eye/face protection. 

S45 In case of accident or if you feel unwell, seek medical advice immediately (show the label 
where possible). 

S-51 Use only in well-ventilated areas. 

S-61 Avoid release to the environment. Refer to special instructions/safety data sheet 

16.2. Classification and labelling according to Regulation (EC) No 1272/2008  (CLP/GHS): 

Signal word: Danger 

Hazard Statements:  

H314  

H335 

H400 

Causes severe skin burns and eye damage 
May cause respiratory irritation. 
Very toxic to aquatic life. 

 

Precautionary statements: 

 

P260 

P264 

 

P273   

P280 

 

P301+P330+P331    

P303+P361+P353     

 

 

P305+P351+P338     

 

 

P304+P340                

 

P310   

 

P363   

 

P402+P404                 

 

P403    

 

P405   

Do not breathe dust/fumes/gas/mist/vapours/sprays.  
Wash hands and other body parts which are in contact with the 
substance thoroughly after handling. 
Avoid release to the environment.  
Wear protective gloves / protective clothing / eye protection / face 
protection.  
IF SWALLOWED: rinse mouth. Do NOT induce vomiting. 
IF ON SKIN (or hair): Remove/Take off immediately all contaminated 
clothing. Rinse skin with water/shower. 
 
IF IN EYES: Rinse cautiously with water for several minutes. Remove 
contact lenses, if present and easy to do.  Continue rinsing. 
 
IF INHALED: Remove victim to fresh air and keep at rest in a position 
comfortable for breathing. 
 
Immediately call a Poison Centre or doctor/physician. 
 
Wash contaminated clothing before reuse. 
 
Store in a dry place. Store in a closed container. 
Store in a well ventilated place.                       
 
Store locked up 
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Used abbreviations and acronyms: 
CLP =  Regulations on classification, labelling and packaging of substances and mixtures (ЕU № 
1272/2008).  
 
 
DNEL:   
EC50:     
LD50:     
LC50:     
LOEC:    
NOAEC:  
NOAEL:   
NOEC:  
PBT :    
PNEC  
vPvB:   

 
Derived No Effect Level  
Effective concentration 50%  
Lethal dose 50 % 
Lethal concentration 50% 
Lowest observed effect concentration 
No observed adverse effect concentration 
No observed adverse effect level 
No observed effect concentration 
Persistent, bioaccumulative and toxic 
Predicted no effect concentration 
Very Persistent and Very Bioaccumulative  

 

Transportation: 
ADR: International Carriage of Dangerous Goods by Road 
IMDG: International Maritime Dangerous Goods 
RID: Regulations concerning the International Carriage of Dangerous Goods by Rail 
 

The exposure scenarios are attached to e-SDS as Appendices IV, V. 

Note: The regulatory information given above only indicates the principal regulations specifically applicable 
to the product described in the safety data sheet. The user's attention is drawn to the possible existence of 
additional provisions which complete these regulations. Refer to all applicable national, international and 
local regulations or provisions. 
. 
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Downstream User Exposure Scenario for Ammonia/Aqueous Ammonia 

 

Exposure Scenario 4: Industrial End-use of anhydrous and aqueous Ammonia 

as processing aids, non-processing aids and auxiliary agents 
 

 

1 

 

 

Exposure Scenario 4 

 

Industrial end uses of anhydrous and aqueous Ammonia as processing aids, non –processing aids and auxiliary agents. 

 

Processes Covered: 

 

Environmental Releases 

 

ERC4: Industrial uses of processing aids 

ERC5: Industrial end use resulting in inclusion into or onto a matrix 

ERC6b: Industrial end use of reactive processing aids 

ERC 7:  Industrial end use of substances in closed systems 

 

Worker Processes 

 

PROC01: Use in closed process, no likelihood of exposure. 

PROC02: Use in closed, continuous process with occasional controlled exposure. 

PROC03: Use in closed batch processes 

PROC04: Use in batch and other processes where the potential for exposure occurs 

PROC05: Mixing and blending 

PROC07: Industrial spraying 

PROC08a: Transfer of substance or preparation (charging/discharging) from/to vessels/large containers at non-dedicated 

facilities. 

PROC08b: Transfer of substance or preparation (charging/discharging) from/to vessels/large containers at dedicated facilities. 

PROC09: Transfer of formulations to small containers. 

PROC10: Roller application or brushing of coatings 

PROC13: Treatment of articles by dipping and pouring 

PROC15: Laboratory use 

PROC19: Low energy hand mixing 

 

 

Anhydrous liquid and aqueous solutions of ammonia are used by a range of industry sectors in a broad number of 

applications. These include industrial end use as a reactive or non-reactive processing aid in continuous or batch processes, as 

an auxiliary agent or as substance in a closed system. Common industrial end-uses of ammonia are shown below.  

 

Common industrial end-uses of ammonia 

Industrial end-use 

Type of use 

Description of use 
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Use as developing agent in 

photochemical processes 

X     Ammonia is used as a developing agent in photochemical 

processes such as white printing, blue printing and in the 

diazo duplication press.  

Use of refrigerant systems  X   X Anhydrous liquid ammonia is used as a refrigerant in 

household, commercial and industrial systems due to its 

high heat of vaporisation and relative ease of liquefaction. 

Insulation products   X     

Inks and toners X X    Ammonia vapours are used as a reagent in treating 

writing or ink marks 

Coatings, thinners, paint 

removers 
X X     

Processing aid in 

chemicals industry 
  X    

Use as an extraction agent   X   Ammonia is used as an extraction agent in the mining 

industry to extract metals like copper, nickel and 

molybdenum from their ores.  

Treatment of gas (NOx 

and SOx reduction) 
  X  X Ammonia is used in stack emission control systems to 

neutralise sulphur oxides from combustion of sulphur-

containing fuels, as a method of NOx control in both 

catalytic and non-catalytic applications and to enhance 

the efficiency of electrostatic precipitators for particulate 

control.  

Processing aid in nutrition   X  X The food and beverage industry use ammonia as a source 

of nitrogen required for yeast and micro-organism 

Use as neutralising agent   X  X Ammonia is used by the petrochemical industry in 

neutralizing the acid constituents of crude oil and in the 

protection of equipment from corrosion 

Textile dyes   X    

Treatment of water  X  X   Aqueous ammonia is used in water and waste-water 

treatment areas to control pH, to regenerate weak anion 

exchange resins and as an oxygen scavenger in boiled 

water treatment. In water disinfection, aqueous ammonia 

is added to water containing free chlorine to produce a 

chloramines disinfectant.  

Use as washing and 

cleaning products  
X  X   Weak ammonia solutions are used extensively within 

industry, by professionals and consumers as commercial 

and household cleaners and detergents cleaning products. 

Commercial ammonia cleaning products contain up to 

30% ammonia whereas household products contain 5-

10% ammonia  

Treatment of textiles  X X   Liquid ammonia is used to increase the quality of textiles 

Treatment of pulp and 

paper 
 X X   Ammonia is used in the pulp and paper industry to pulp 

wood and as a casein dispersant to coat paper. 

Treatment of leather  X X   The leather industry utilises ammonia as a curing agent, 

as a slime and mould preservative in tanning liquors and 

as a protective agent for leather and furs in storage  

Treatment of wood  X  X   Anhydrous ammonia fumes are used to darken wood in a 

process called “ammonia fuming” 

Treatment of metal 

surfaces 
X  X   Ammonia is used in metal treatment processes such as 

nitriding, carbonitriding, bright annealing, furnace 
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brazing, sintering, sodium hydride descaling, atomic 

hydrogen welding and other application where protective 

atmospheres are required.  

Treatment of rubber/latex  X X   Concentrated aqueous ammonia is used in the rubber 

industry as a preservative for natural and synthetic latex 

due to its antibacterial and alkaline properties and as a 

stabiliser to prevent pre-mature coagulation (e.g. 

“ammoniation” of natural rubber latex. 

Manufacture of 

semiconductors/electronics 
   X  Ammonia is used in the electronics industry in the 

manufacturing of semiconductor chips.  

Adhesives, sealants  X   X   

Polymer preparations X   X   

Aircare products      X  

Preservatives  X    Ammonia is uses as a preservative for the storage of high 

moisture corn  
 

 

Contributing Environmental Scenario: Environmental exposure arising due to Industrial end uses of anhydrous and aqueous 

ammonia. 

 

 

Contributing Worker Scenarios: Worker exposure arising due to day to day use in closed processes with no likelihood of 

exposure, day to day use in closed continuous processes with occasional exposure (such as sampling), day to day use in batch 

or other processes with some potential for exposure (such as sampling, cleaning, maintenance), mixing and blending, transfer 

to small containers, transfer of substance to and from large vessels and containers, roller and brushing application of coatings, 

treatment of articles by dipping and pouring, laboratory use, hand mixing and industrial spraying. 

 

 

2.1 

 

 

Contributing scenario 1 controlling environmental exposure for ES 4 

 

Environmental exposure arising due to industrial end uses of anhydrous and aqueous ammonia. 

 

 

Section 2.1 describes the environmental releases that may occur during the industrial end uses of anhydrous and aqueous 

ammonia. These releases may occur due to emission to wastewater or through emission to the atmosphere. If emission to 

wastewater occurs on-site treatment in an industrial waste water treatment plant will be required in order to remove 

downstream emissions to the environment.  

 

In reality removal of ammonia in sewage treatment plants is highly efficient being removed first by nitrification to nitrate 

followed by denitrification resulting in the release of nitrogen gas. It is considered that if there processes are employed 

complete removal from the wastewater stream will occur. Emissions to the atmosphere should not exceed concentrations of 

30.5 mg/m
3
. 

 

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Industrial sites may use up to a largest individual site tonnage of 25,000 tonnes per annum, with up to 354,000 tonnes used 

per year in the European Union.  According to the guidance for this tonnage band, the default REACH number of emission 

days per year are 330. 
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Frequency and duration of use 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Possible exposure 

to ammonia during industrial end use is generally a short duration task, with limited potential for exposure.  

 

Environmental factors influenced by risk management  

Flow rate of receiving water at least 18,000 m
3
 per day. Dilution of any STP emissions at least 10 fold.  

Other operational conditions affecting environmental exposure 

Workers are fully trained in safe use and the use of appropriate systems in order to prevent accidental release. Closed systems 

are employed in order to prevent un-intended emissions. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed sealed. On site WWTPs should be available at industrial sites in order to 

eliminate emissions to the environment via contaminated wastewater.  

 

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil 

Waste water should be emitted to the on-site industrial WWTP for specialized removal. Emissions to air from the industrial 

processes or from the onsite WWTP should not exceed a total concentration of 19.9 mg/m
3 

of air. This is approximately 

equivalent to a total loss to air of 70,000 kg/day.  Sludge from the on-site WWTP should not be spread to soil. Any solid 

waste will be sent as waste for landfill, incineration or recycling. 

Organizational measures to prevent/limit releases from site 

Workers are fully trained in order to prevent accidental release and exposures may be monitored to ensure airborne 

concentrations are within acceptable levels.  

Conditions and measures related to municipal STP 

Direct emissions to the municipal STP should not be made.  

Conditions and measures related to external treatment of waste for disposal 

Residues may be sent to external waste treatment, on-site effluent treatment or recycled back into the industrial process.  

Sludge from the onsite WWTP should be recycled, incinerated or sent to landfill.  

Conditions and measures related to external recovery of waste 

There is no envisaged external recovery of waste.  Waste sludge is reduced and then incinerated and emissions to air are not 

collected. 

 

 

2.2 

 

 

Contributing scenario 2 controlling worker exposure day to day use in closed processes with no 

likelihood of exposure.  

 

Worker exposure arising due to day to day use in closed processes with no likelihood of exposure during the industrial end 

use processes. 

Section 2.2 describes the potential exposure to workers during the industrial end use of ammonia as an intermediate from 

operation of closed systems.  Appropriate PPE and onsite control parameters are in place to limit the risk of exposure to 

workers involved in this task.   

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Industrial sites may use up to a largest individual site tonnage of 25,000 tonnes per annum, with up to 354,000 tonnes used 

per year in the European Union.  According to the guidance for this tonnage band, the default REACH number of emission 

days per year are 330. 
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Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during industrial end use is generally a short duration task, with limited potential for exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects is conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place. 

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems.  

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with industrial end use and in the use of appropriate PPE in 

order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects is conducted by medical 

surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Industrial end-uses of anhydrous and aqueous forms of ammonia involve special equipment and high integrity contained 

systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers being segregated in 

separate control rooms with no direct contact with chemical processing units The potential for industrial workers to be 

exposed to ammonia during these processes is therefore negligible since they are located in a separate control room. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, pumps or tanks 

etc). All operations are performed in a closed system. Pipelines and vessels are sealed and insulated and sampling is carried 

out with a closed sample loop. Extract ventilation is provided at openings and points were emission may occur. Anhydrous 

ammonia is stored in closed containers and tanks. Ammonia is transferred under containment. A good standard of general or 

controlled ventilation is applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye 

protection, helmet, gloves, boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the industrial end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment.  

 

 

2.3 

 

 

Contributing scenario 3 controlling worker exposure due to day to day use in closed continuous 

processes with occasional exposure (such as sampling) 

 

Worker exposure arising due to day to day use in closed continuous processes with occasional exposure (such as sampling). 

Section 2.3 describes the potential exposure to workers during the industrial end use of preparations of ammonia from the 

operation of closed systems with the potential for occasional exposure during tasks such as sampling, cleaning and 

maintenance.  The potential exposure arises from the operation of industrial end use equipment and its associated machinery 

and during routine sampling, cleaning and occasional maintenance.  
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Appropriate PPE and onsite control parameters are in place to limit the risk of exposure to workers involved in these tasks.  

Formulated solutions are stored and transported as a liquid under pressure by rail, road or water in specialised, authorised 

containers (e.g. tanks and tank trucks approved for transporting ammonia). 

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Industrial sites may use up to a largest individual site tonnage of 25,000 tonnes per annum, with up to 354,000 tonnes used 

per year in the European Union.  According to the guidance for this tonnage band, the default REACH number of emission 

days per year are 330. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during industrial end use is generally a short duration task, with limited potential for exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects is conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place. 

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems. 

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with industrial end use and in the use of appropriate PPE in 

order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects is conducted by medical 

surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Industrial end-uses of anhydrous and aqueous forms of ammonia involve special equipment and high integrity contained 

systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers being segregated in 

separate control rooms with no direct contact with chemical processing units The potential for industrial workers to be 

exposed to ammonia during these processes is therefore negligible since they are located in a separate control room. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, pumps or tanks 

etc). All operations are performed in a closed system. Pipelines and vessels are sealed and insulated and sampling is carried 

out with a closed sample loop. Extract ventilation is provided at openings and points were emission may occur. Anhydrous 

ammonia is stored in closed containers and tanks. Ammonia is transferred under containment. A good standard of general or 

controlled ventilation is applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye 

protection, helmet, gloves, boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  
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Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the industrial end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment.  

 

 

2.4 

 

 

Contributing scenario 4 controlling worker exposure for day to day use in batch or other processes 

with some potential for exposure (such as sampling, cleaning, maintenance) 

 

 

Worker exposure arising due to day to day use in batch or other processes with some potential for exposure (such as 

sampling, cleaning, maintenance). 

Section 2.4 describes the potential exposure to workers during day to day use of industrial machinery, pipelines and storage 

vessels. Potential exposure may occur during the day to day use however it is more likely to occur during tasks associated 

with the batch or other processes themselves such as sampling of produced intermediates, cleaning and routine maintenance.  

 

Appropriate PPE and onsite control parameters are in place to limit the risk of exposure to workers involved in this task.  

Solutions of ammonia are stored and transported as a liquid under pressure by rail, road or water in specialised, authorised 

containers (e.g. tanks and tank trucks approved for transporting ammonia).  

 

This contributing considers the potential exposures from batch and other processes (such as one off exposures) and though 

there is some potential for exposure generally systems are in place to control and losses or unintended emissions of ammonia 

at the industrial facility.  

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Industrial end use sites may use up to a largest individual site tonnage of 25,000 tonnes per annum, with up to 354,000 tonnes 

used per year in the European Union.  According to the guidance for this tonnage band, the default REACH number of 

emission days per year are 330. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during industrial end use during batch and other processes is generally a short duration task, with limited 

potential for exposure occurring in reality.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects is conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place. 

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems.  
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Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with industrial end use and in the use of appropriate PPE in 

order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects is conducted by medical 

surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Industrial end-uses of anhydrous and aqueous forms of ammonia involve special equipment and high integrity contained 

systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers being segregated in 

separate control rooms with no direct contact with chemical processing units The potential for industrial workers to be 

exposed to ammonia during these processes is therefore negligible since they are located in a separate control room. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, pumps or tanks 

etc). All operations are performed in a closed system. Pipelines and vessels are sealed and insulated and sampling is carried 

out with a closed sample loop. Extract ventilation is provided at openings and points were emission may occur. Anhydrous 

ammonia is stored in closed containers and tanks. Ammonia is transferred under containment. A good standard of general or 

controlled ventilation is applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye 

protection, helmet, gloves, boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the industrial end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment.  

 

 

2.5 

 

 

Contributing scenario 5 controlling worker exposure for mixing and blending 

 

 

Worker exposure arising due to mixing and blending in batch processes during industrial end use 

 

Section 2.5 describes the potential exposure to workers during mixing and blending of ammonia formulations. Potential 

exposure may occur during the day to day use of machinery and technologies associated with the blending and mixing process 

as part of the overall industrial end use of ammonia. 

 

Appropriate PPE and onsite control parameters are in place to limit the risk of exposure to workers involved in this task.  

Stock ammonia is stored and transported as a liquid under pressure by rail, road or water in specialised, authorised containers 

(e.g. tanks and tank trucks approved for transporting ammonia). 

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Industrial sites may use up to a largest individual site tonnage of 25,000 tonnes per annum, with up to 354,000 tonnes used 

per year in the European Union.  According to the guidance for this tonnage band, the default REACH number of emission 

days per year are 330. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during industrial end use is generally a short duration task, with limited potential for exposure.  

 

Human factors not influence by risk management 
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Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects is conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place. 

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems.  

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with industrial end use and in the use of appropriate PPE in 

order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects is conducted by medical 

surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Industrial end-uses of anhydrous and aqueous forms of ammonia involve special equipment and high integrity contained 

systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers being segregated in 

separate control rooms with no direct contact with chemical processing units The potential for industrial workers to be 

exposed to ammonia during these processes is therefore negligible since they are located in a separate control room. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, pumps or tanks 

etc). All operations are performed in a closed system. Pipelines and vessels are sealed and insulated and sampling is carried 

out with a closed sample loop. Extract ventilation is provided at openings and points were emission may occur. Anhydrous 

ammonia is stored in closed containers and tanks. Ammonia is transferred under containment. A good standard of general or 

controlled ventilation is applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye 

protection, helmet, gloves, boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the industrial end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment.  

 

 

 

 

2.6 

 

 

Contributing scenario 6 controlling worker exposure for transfer to small containers  

Worker exposure arising due to transfer to small containers in a dedicated filling line. 

Section 2.6 describes the potential exposure to workers during the filling of small containers in dedicated filling lines. 

Potential exposure is most likely to occur during tasks associated with the actual filling of the containers themselves.  

 

Appropriate PPE and onsite control parameters are in place to limit the risk of exposure to workers involved in this task.  

Formulated liquid ammonia is then stored and transported as a liquid in the small sized containers. 

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 
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ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Industrial sites may use up to a largest individual site tonnage of 25,000 tonnes per annum, with up to 354,000 tonnes used 

per year in the European Union.  According to the guidance for this tonnage band, the default REACH number of emission 

days per year are 330. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during industrial end use is generally a short duration task, with limited potential for exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects is conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place. 

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems.  

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with industrial end use and in the use of appropriate PPE in 

order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects is conducted by medical 

surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Industrial end-uses of anhydrous and aqueous forms of ammonia involve special equipment and high integrity contained 

systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers being segregated in 

separate control rooms with no direct contact with chemical processing units The potential for industrial workers to be 

exposed to ammonia during these processes is therefore negligible since they are located in a separate control room. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, pumps or tanks 

etc). All operations are performed in a closed system. Pipelines and vessels are sealed and insulated and sampling is carried 

out with a closed sample loop. Extract ventilation is provided at openings and points were emission may occur. Anhydrous 

ammonia is stored in closed containers and tanks. Ammonia is transferred under containment. A good standard of general or 

controlled ventilation is applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye 

protection, helmet, gloves, boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the industrial end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment. 

  

 

2.7 

 

 

Contributing scenario 7 controlling worker exposure for transfer to and from large containers and 

vessels  
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Worker exposure arising due transfer of ammonia to and from large containers and vessels 

Section 2.7 describes the potential exposure to workers during the filling and loading to/from large vessels and containers in 

dedicated and non-dedicated filling lines. Potential exposure is most likely to occur during tasks associated with the actual 

filling of the containers and vessels themselves.  

 

Appropriate PPE and onsite control parameters are in place to limit the risk of exposure to workers involved in this task.  

Formulated liquid ammonia is then stored and transported as a liquid in the small sized containers. 

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Industrial sites may use up to a largest individual site tonnage of 25,000 tonnes per annum, with up to 354,000 tonnes used 

per year in the European Union.  According to the guidance for this tonnage band, the default REACH number of emission 

days per year are 330. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during industrial end use is generally a short duration task, with limited potential for exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects is conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place. 

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems.  

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with industrial end use and in the use of appropriate PPE in 

order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects is conducted by medical 

surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Industrial end-uses of anhydrous and aqueous forms of ammonia involve special equipment and high integrity contained 

systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers being segregated in 

separate control rooms with no direct contact with chemical processing units The potential for industrial workers to be 

exposed to ammonia during these processes is therefore negligible since they are located in a separate control room. 

 

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, pumps or tanks 

etc). All operations are performed in a closed system. Pipelines and vessels are sealed and insulated and sampling is carried 

out with a closed sample loop. Extract ventilation is provided at openings and points were emission may occur. Anhydrous 

ammonia is stored in closed containers and tanks. Ammonia is transferred under containment. A good standard of general or 
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controlled ventilation is applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye 

protection, helmet, gloves, boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the industrial end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment.  

 

 

2.8 

 

 

Contributing scenario 8 controlling worker exposure for roller and brushing applications of coatings  

 

Worker exposure arising due to roller and brushing applications of coatings 

 

Section 2.8 describes the potential exposure to workers during the industrial end use of ammonia during roller and brushing 

applications to surfaces of coatings of ammonia or ammonia containing solutions.  Appropriate PPE and onsite control 

parameters are in place to limit the risk of exposure to workers involved in this task.   

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Industrial sites may use up to a largest individual site tonnage of 25,000 tonnes per annum, with up to 354,000 tonnes used per 

year in the European Union.  According to the guidance for this tonnage band, the default REACH number of emission days 

per year are 330. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during industrial brushing and roller applications is generally a short duration task, with limited potential for 

exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects is conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place. Workers should not be directly exposed to the application solutions.  

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems.  

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with industrial intermediate use and in the use of appropriate 

PPE in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects is conducted by 



                                                                                                                             
 

Ammonia, Aqueous Solution                                                  
                            

Page 26 /74 
 

medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Industrial end-uses of surface applied ammonia during roller and brushing applications involve special equipment and high 

integrity contained systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers 

being segregated in separate control rooms with no direct contact with chemical processing units The potential for industrial 

workers to be exposed to ammonia during these processes is therefore negligible since they are located in a separate control 

room. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, pumps or tanks 

etc). All operations are performed in a closed system. Pipelines and vessels are sealed and insulated and sampling is carried 

out with a closed sample loop. Extract ventilation is provided at openings and points were emission may occur. Anhydrous 

ammonia is stored in closed containers and tanks. Ammonia is transferred under containment. A good standard of general or 

controlled ventilation is applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye 

protection, helmet, gloves, boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the industrial end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment.  

 

 

2.9 

 

 

Contributing scenario 9 controlling worker exposure for treatment of articles by dipping and pouring  

 

Worker exposure arising due to treatment of articles by dipping and pouring. 

 

Section 2.9 describes the potential exposure to workers during the industrial end use of ammonia during dipping and pouring 

treatment of articles using ammonia or ammonia containing solutions.  Appropriate PPE and onsite control parameters are in 

place to limit the risk of exposure to workers involved in this task.   

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Industrial sites may use up to a largest individual site tonnage of 25,000 tonnes per annum, with up to 354,000 tonnes used per 

year in the European Union.  According to the guidance for this tonnage band, the default REACH number of emission days 

per year are 330. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during industrial treatment of articles by dipping and pouring is generally a short duration task, with limited 

potential for exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects is conducted by medical surveillance programs. 
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Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place. Workers should not be directly exposed to the article treatment solutions.  

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems.  

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with industrial intermediate use and in the use of appropriate 

PPE in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects is conducted by 

medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Industrial end-uses of surface applied ammonia during roller and brushing applications involve special equipment and high 

integrity contained systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers 

being segregated in separate control rooms with no direct contact with chemical processing units The potential for industrial 

workers to be exposed to ammonia during these processes is therefore negligible since they are located in a separate control 

room. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, pumps or tanks 

etc). All operations are performed in a closed system. Pipelines and vessels are sealed and insulated and sampling is carried 

out with a closed sample loop. Extract ventilation is provided at openings and points were emission may occur. Anhydrous 

ammonia is stored in closed containers and tanks. Ammonia is transferred under containment. A good standard of general or 

controlled ventilation is applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye 

protection, helmet, gloves, boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the industrial end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment.  

 

 

2.10 

 

 

Contributing scenario 10 controlling worker exposure for laboratory use 

 

Worker exposure arising due to laboratory use of ammonia (small scale non-industrial laboratories). 

 

Section 2.10 describes the potential exposure to workers during laboratory use of ammonia especially during the filling and 

loading of small flasks and vessels using non-dedicated filling lines or small scale transfer methods. Potential exposure is 

most likely to occur during tasks associated with the actual transfer or mixing of the ammonia solutions.  

 

For dedicated small scale laboratories appropriate PPE and onsite control parameters are in place to limit the risk of exposure 

to workers involved in this task.   

 

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable.  

 

During laboratory use of ammonia solutions of aqueous ammonia in the 5 – 25% concentrations range are most liklety to be 

encountered. Formulated aqueous ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. It is 
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this aqueous ammonia that is most likely to cause potential exposure for this contributing scenario.  

Amounts used 

Amounts use in a non-industrial setting are likely to be small with less than 1 litre or 1 kilogram present on site. According to 

the guidance for this tonnage band, the default REACH number of emission days per year are 330 however actual emission of 

ammonia is likely to be much less frequent in practice. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Again use of 

ammonia is not likely to be this frequent in practice.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

During the laboratory end use of ammonia indoors local exhaust ventilation may be in place.  Personal protective equipment 

is also used to minimize the potential for dermal exposure during the transfer process. RPE is provided when required.  

Technical conditions and measures at process level (source) to prevent release 

During laboratory use LEV may or may not be in place (refer to section 3 below for relevant exposure levels for these cases).  

All technological devices should have a proper quality certification, and should be regularly controlled and maintained to 

avoid the uncontrolled discharge of ammonia. 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not considered sufficient or in enclosed areas.  

Organizational measures to prevent/limit release 

Laboratory workers are fully trained in safe use of chemicals in general and in the use of appropriate PPE in order to prevent 

accidental release or exposure.   

Conditions and measures related to personal protection, hygiene and health.  

Workers may potentially be exposed to ammonia during laboratory use when filling containers and vessels or during transfer. 

Extract ventilation is provided at openings and points were emissions may occur.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers are well-trained in the required procedures and the use of appropriate protective equipment.  

 

Where good natural ventilation is found to be inadequate, mechanical (general) ventilation or local exhaust ventilation (LEV) 

is provided. Personal protective clothing (e.g. face/eye/ear protection, helmet, gloves boots and protective overall) is worn 

when any potential contact may arise.  

 

Level A clothing (full encapsulating suit with self contained breathing apparatus) is used when handling large liquid spills or 

vapour clouds. Impervious clothing and rubber gloves are used for small liquid spills and normal loading and unloading 

operations. Safety shower/eye wash facilities are provided at sites which handle or store ammonia. Filtering respiratory masks 

are worn in case on the accidental release of ammonia.  

 

 

2.11 

 

 

Contributing scenario 11 controlling worker exposure for hand mixing with intimate contact and PPE 

only 

Worker exposure arising due to hand mixing with intimate contact and PPE only. 

Section 2.11 describes the potential exposure to workers during the industrial end use of ammonia during hand mixing of 

formulations (with intimate contact and PPE only) using ammonia or ammonia containing solutions.  Appropriate PPE and 

onsite control parameters are in place to limit the risk of exposure to workers involved in this task.   

Product characteristics 
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Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Industrial sites may use up to a largest individual site tonnage of 25,000 tonnes per annum, with up to 354,000 tonnes used per 

year in the European Union.  According to the guidance for this tonnage band, the default REACH number of emission days 

per year are 330. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia hand mixing in this case considered intimate contact and suitable PPE only.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects is conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Workers should not be directly exposed to the mixing solutions without PPE in place. LEV is generally not required.  

 

Technical conditions to control dispersion from source towards worker 

No specific measures aside from good industrial practice is required.   

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of mixing equipment and in the use of appropriate PPE in order to prevent accidental 

release or unintended exposure.  Frequent monitoring for health effects is conducted by medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Industrial hand mixing of ammonia would generally be carried out indoors using low energy methods and in vessels which 

should reduce the potential for un-intended loss. The potential for industrial workers to be exposed to ammonia during these 

processes is therefore negligible since PPE and low emission methods are used. 

  

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the hand mixing of ammonia or ammonia solutions are well-trained in the required procedures and use of 

appropriate protective equipment.  

 

 

2.12 

 

 

Contributing scenario 12 controlling worker exposure for industrial spraying  

Worker exposure arising due to industrial spraying and air dispersive techniques 

Section 2.12 describes the potential exposure to workers during the industrial end use of ammonia for spray aplications using 

ammonia or ammonia containing solutions.  Appropriate PPE and onsite control parameters are in place to limit the risk of 

exposure to workers involved in this task.   

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 



                                                                                                                             
 

Ammonia, Aqueous Solution                                                  
                            

Page 30 /74 
 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Industrial sites may use up to a largest individual site tonnage of 25,000 tonnes per annum, with up to 354,000 tonnes used per 

year in the European Union.  According to the guidance for this tonnage band, the default REACH number of emission days 

per year are 330. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during industrial spraying is generally a short duration task, with limited potential for exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects is conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place. Workers should not be directly exposed to the article treatment solutions.  

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems.  

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with industrial intermediate use and in the use of appropriate 

PPE in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects is conducted by 

medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Industrial end-uses of sprayed ammonia during air dispersive applications involve special equipment and high integrity 

specialized systems.  

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, spraying 

machinery, pumps or tanks etc). Personal protective clothing (e.g. face/eye protection, helmet, gloves, boots and protective 

overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the industrial end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment.  

 

 

3 

 

 

Exposure estimation and reference to its source 

 

The assessment of worker exposure to anhydrous and aqueous forms of ammonia in industrial end-use applications (ES 4) was 

carried out for processes relevant to this scenario as identified by PROC codes reflecting: use and storage of ammonia in 

closed systems with no likelihood of exposure (PROC 1), use in closed, continuous processes with occasional controlled 

exposure (PROC 2), formulation using closed batch processes (PROC 3), use in batch or other processes (PROC 4), mixing or 
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blending in a batch process (PROC 5),  industrial spraying (PROC 7), maintenance and clean down (PROC 8a), transfer 

(PROC 8b), transfer of ammonia into containers (PROC 9), brush and roller applications (PROC 10), treatment of articles by 

dipping and pouring (PROC 13), and analysis of samples (PROC 15) and hand-mixing (PROC 19).  

 

A screening-level (Tier 1) assessment of worker exposure was carried out using the ECETOC Targeted Risk Assessment 

(TRA) model. The ECETOC TRA was used to predict dermal exposures (expressed as a daily systemic dose in mg/kg bw) and 

inhalation exposure concentrations (expressed as an airborne concentration in mg/m3) associated with each process defined by 

PROC codes.  

 

Exposure to workers was assessed taking into account different operational conditions that may be associated with the 

industrial end-use of ammonia and the impact of different exposure control measures. Exposures were determined for task 

durations of 1- 4 hours or >4 hours and assuming that process are carried out either outdoors, indoors without use of local 

exhaust ventilation (LEV) or indoors with the use of LEV. To reflect the use of personal protective equipment (PPE), dermal 

exposures were determined assuming either no gloves or gloves affording 90% protection of the hands are worn. To reflect the 

use of respiratory protective equipment (RPE), inhalation exposure concentrations were determined assuming either no RPE or 

RPE affording 95% protection is worn.  

 

The ECETOC TRA model uses a simple algorithm to determine dermal exposures that does not take the physical-chemical 

properties of a substance into account. The same dermal exposure where therefore predicted for anhydrous and aqueous forms 

of ammonia. Parameters used in the ECETOC TRA model to assess inhalation exposures were: molecular weight (35 g.mol
-1

 

and 17 g.mol
-1

 for aqueous and anhydrous forms respectively) and vapour pressure (the vapour pressure of anhydrous forms of 

ammonia is 8.6 x 10
5
 Pa at 20

o
C, whereas the vapour pressure of aqueous ammonia solution between 5 and 25% w/w ranges 

from 5 x 10
3
 Pa to 4 x10

4
 Pa at 20

o
C. Systemic dermal exposures have been determined for a worker with bodyweight 70 kg.  

 

For environmental emissions complete removal in the on-site WWTP was considered during derivation of the values below. 

Emission values and environmental concentrations were calculated using the EUSES 2.1 model. 

 

Information for contributing scenario 1 (environmental exposure): 

 

The following PEC values were calculated using EUSES 2.1 

 

ERC PEC Values 

ERCs 4, 5, 6b and 7 PEC in sewage effluent 0 (due to complete removal) 

 

 

 

 

ERCs 4, 5, 6b and 7 

PEC in aquatic compartment (mg/L):  

 

                                                   Freshwater  

                                                   

                                                  

                                                    

 

 

 

                                                 Marine Water 

 

 

 

ERC 4: 2.82 x 10
-3 

ERC 5: 1.46 x 10
-3

 

ERC 6b: 4.54 x 10
-5

 

ERC 7: 1.46x  10
-4 

 

 

ERC 4: 6.06 x 10
-4 

ERC 5: 3.17 x 10
-4

 

ERC 6b: 5.19 x 10
-6

 

ERC 7: 3.17 x 10
-5 

 

 

 

 

ERCs 4, 5, 6b and 7 

PEC in sediments (mg/kg):  

 

                              Freshwater sediments 

 

                               

 

 

                               Marine water sediments 

 

 

ERC 4: 3.05 x 10
-3 

ERC 5: 1.58 x 10
-3

 

ERC 6b: 4.91 x 10
-5

 

ERC 7: 1.58 x 10
-4 

 

ERC 4: 6.56 x 10
-4 

ERC 5: 3.43 x 10
-4
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ERC 6b: 5.62 x 10
-6

 

ERC 7: 3.43 x 10
-5 

 

 

 

 

 

 

 

 

 

 

 

 

 

ERCs 4, 5, 6b and 7 

PEC in soil and groundwater:  

 

                                  

 

Upon contact with soil, 

ammonia will be rapidly 

converted by a variety of 

bacteria, actinomycetes and 

fungi to ammonium (NH4
+
) by 

the process of ammonification 

or mineralization.  

 

Ammonium is then rapidly 

converted to nitrate. Nitrate is 

subsequently taken up and 

utilised by plants or returned to 

the atmosphere following 

denitrification; the metabolic 

reduction of nitrate into nitrogen 

or nitrous oxide (N2O) gas. The 

most likely fate of ammonium 

ions in soils is conversion to 

nitrates by nitrification. 

Therefore accumulation of 

concentrations of ammonia in 

soil and groundwater will not be 

expected. 

ERCs 4, 5, 6b and 7 PEC in air: annual average (mg/M
3
) ERC 4: 18

 

ERC 5: 9.45 

ERC 6b: 0.0189 

ERC 7: 0.945
 

 

 

The following RCR values were obtained: 

Compartments PEC PNEC PEC/PNEC  Discussion 

ERC 4 

Freshwater (Tier 2) 

2.82 x 10
-3

 

mg/L (Total 

Ammonia) 

1.08 x 10
-4

 

mg/L 

(Free 

Ammonia) 

0.0011 mg/l 

(Free 

Ammonia) 

0.098 Conversion from Total 

Ammonia to Free Ammonia 

based on a fraction of 3.82% 

given for pH 8 and 25C. 

(Ref data tabulated in EPA 

document EPA-600/3-79-091) 

ERC 4 

Marine water (Tier 

2) 

6.06 x 10
-4

 

mg/L (Total 

Ammonia) 

2.31 x 10
-5

 

mg/L 

(Free 

Ammonia) 

0.0011 mg/l 

(Free 

Ammonia) 

0.021 Conversion from Total 

Ammonia to Free Ammonia 

based on a fraction of 3.82% 

given for pH 8 and 25C. 

(Ref data tabulated in EPA 

document EPA-600/3-79-091) 

ERC 5 1.46x  10
-3

 

mg/L (Total 

0.0011 mg/l 0.051 Conversion from Total 

Ammonia to Free Ammonia 
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Freshwater (Tier 2) Ammonia) 

5.58 x 10
-5

 

mg/L 

(Free 

Ammonia) 

(Free 

Ammonia) 

based on a fraction of 3.82% 

given for pH 8 and 25C. 

(Ref data tabulated in EPA 

document EPA-600/3-79-091) 

ERC 5 

Marine water (Tier 

2) 

3.17 x 10
-4

 

mg/L (Total 

Ammonia) 

1.21 x 10
-5

 

mg/L 

(Free 

Ammonia) 

0.0011 mg/l 

(Free 

Ammonia) 

0.011 Conversion from Total 

Ammonia to Free Ammonia 

based on a fraction of 3.82% 

given for pH 8 and 25C. 

(Ref data tabulated in EPA 

document EPA-600/3-79-091) 

ERC 6b 

Freshwater (Tier 2) 

4.54 x 10
-5

 

mg/L (Total 

Ammonia) 

1.73 x 10
-6

 

mg/L 

(Free 

Ammonia) 

0.0011 mg/l 

(Free 

Ammonia) 

1.58 x 10
-3

 Conversion from Total 

Ammonia to Free Ammonia 

based on a fraction of 3.82% 

given for pH 8 and 25C. 

(Ref data tabulated in EPA 

document EPA-600/3-79-091) 

ERC 6b 

Marine water (Tier 

2) 

5.19 x 10
-6

 

mg/L (Total 

Ammonia) 

1.98 x 10
-7

 

mg/L 

(Free 

Ammonia) 

0.0011 mg/l 

(Free 

Ammonia) 

1.80 x 10
-4

 Conversion from Total 

Ammonia to Free Ammonia 

based on a fraction of 3.82% 

given for pH 8 and 25C. 

(Ref data tabulated in EPA 

document EPA-600/3-79-091) 

ERC 7 

Freshwater (Tier 2) 

1.46 x 10
-4

 

mg/L (Total 

Ammonia) 

5.58 x 10
-6

 

mg/L 

(Free 

Ammonia) 

0.0011 mg/l 

(Free 

Ammonia) 

5.07 x 10
-3

 Conversion from Total 

Ammonia to Free Ammonia 

based on a fraction of 3.82% 

given for pH 8 and 25C. 

(Ref data tabulated in EPA 

document EPA-600/3-79-091) 

ERC 7 

Marine water (Tier 

2) 

3.17 x 10
-5

 

mg/L (Total 

Ammonia) 

1.21 x 10
-6

 

mg/L 

(Free 

Ammonia) 

0.0011 mg/l 

(Free 

Ammonia) 

1.10 x 10
-3

 Conversion from Total 

Ammonia to Free Ammonia 

based on a fraction of 3.82% 

given for pH 8 and 25C. 

(Ref data tabulated in EPA 

document EPA-600/3-79-091) 

 

 

The following values were obtained using ECETOC TRA for worker exposure 

 

Dermal exposures predicted using the ECETOC TRA model  

Description of 

activity 

PROC Exposure assumptions  Estimated Exposure  

mg/kg bw/d 
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  Duration Use of ventilation 
No gloves 

worn 

Gloves 

worn (90% 

reduction) 

Information for contributing scenario 2: 

 

Use in a closed 

process, no likelihood 

of exposure: storage 

(closed or bulk 

container) 

PROC 1 1-4 hrs or >4 

hrs 

Outdoors /Indoors without LEV 0.34 0.03 

Information for contributing scenario 3: 

 

Use in a closed, 

continuous process 

with occasional 

controlled exposure 

(e.g. sampling) 

PROC 2 1-4 hrs or >4 

hrs 

 

Outdoors /Indoors without LEV 1.37 0.14 

Indoors with LEV 0.14 0.01 

Information for contributing scenario 4: 

 

Use in closed batch 

process (synthesis or 

formulation) 

PROC 3 1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 

Indoors with LEV 

0.34 0.03 

1-4 hrs or >4 

hrs 

0.03 <0.01 

Use in batch process 

(synthesis) where 

opportunity for 

exposure arises 

PROC 4 1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 

Indoors with LEV 

6.86 0.69 

1-4 hrs or >4 

hrs 

0.69 0.07 

Information for contributing scenario 5: 

 

Mixing or blending in 

batch process  

PROC 5 1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 
13.71 1.37 

1-4 hrs or >4 

hrs 

Indoors with LEV 
0.07 0.01 

Information for contributing scenario 6: 

 

Transfer into small 

containers  

PROC 9 1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 
6.86 0.69 

1-4 hrs or >4 

hrs 

Indoors with LEV 
0.69 0.07 

 

 

 

Information for contributing scenario 7: 

 

Transfer 

(charging/discharging) 

from or to vessels or 

large containers at 

non-dedicated 

facilities 

PROC 

8a 

1-4 hrs or >4 

hrs 

 

Outdoors  / Indoors without 

LEV 

13.71 1.37 

Indoors with LEV 0.14 0.01 

Transfer 

(charging/discharging) 

from or to vessels or 

large containers at 

PROC 

8b 

1-4 hrs or >4 

hrs 

 

Outdoors / Indoors without 

LEV 

6.86 0.69 

Indoors with LEV 0.69 0.07 
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dedicated facilities 

Information for contributing scenario 8: 

 

Roller application or 

brushing 

PROC 

10 

1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 
27.43 0.14 

1-4 hrs or >4 

hrs 

Indoors with LEV 
1.37 10.71 

Information for contributing scenario 9: 

 

Treatment of articles 

by dipping and 

pouring 

PROC 

13 

1-4 hrs or >4 

hrs 

Outdoors / Indoors without 

LEV 

13.71 1.37 

1-4 hrs or >4 

hrs 

Indoors with LEV 0.69 0.07 

Information for contributing scenario 10: 

 

Laboratory use : 

Quality control in a 

laboratory 

PROC 

15 

1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 
0.34 0.03 

1-4 hrs or >4 

hrs 

Indoors with LEV 
0.03 <0.01 

Information for contributing scenario 11: 

 

Hand-mixing with 

intimate contact and 

PPE only 

PROC 

19 

1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 

141.73 14.13 

Information for contributing scenario 12: 

 

Industrial spraying PROC 7 1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 

42.86 4.29 

1-4 hrs or >4 

hrs 

Indoors with LEV 2.14 0.21 

 

Inhalation exposure concentrations predicted using the ECETOC TRA model  

 
Anhydrous ammonia 

Aqueous ammonia     

(5-25% w/w) 

Description of 

activity 

PROC Exposure assumptions  Estimated Exposure Concentration mg/m3 

 

Duration Use of ventilation 

No RPE 

RPE 

(95% 

reduction) 

No RPE RPE 

(95% 

reduction) 

Information for contributing scenario 2: 

 

Used in a closed 

process, no likelihood 

of exposure: Storage 

(closed bulk or 

container) 

PROC 1 1-4 hrs or 

>4 hrs 

Outdoors 0.00 NA 0.01 NA 

1-4 hrs or 

>4 hrs 

Indoors without 

LEV 

0.01 NA 0.01 NA 

Information for contributing scenario 3: 

 

Use in a closed, 

continuous process 

with occasional 

controlled exposure 

(e.g. sampling) 

PROC 2 >4hrs Outdoors 24.79 1.24 30.63 1.53 

>4hrs Indoors without 

LEV 

35.42 1.77 43.75 2.19 

>4hrs Indoors with LEV 3.53 0.18 4.38 0.22 
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 1-4 hrs Outdoors 14.88 0.74 18.38 0.92 

1-4 hrs Indoors without 

LEV 

22.25 1.06 26.25 1.31 

1-4 hrs Indoors with LEV 2.13 0.11 2.63 0.13 

Information for contributing scenario 4: 

 

Use in closed batch 

process (synthesis or 

formulation) 

PROC 3 >4hrs Outdoors 49.58 2.48 61.25 3.06 

>4hrs Indoors without 

LEV 

70.83 3.54 87.5 4.38 

>4hrs Indoors with LEV 7.08 0.35 8.75 0.44 

1-4 hrs Outdoors 29.75 1.49 36.75 1.84 

1-4 hrs Indoors without 

LEV 

42.5 2.13 52.50 2.63 

1-4 hrs Indoors with LEV 4.25 0.21 5.25 0.26 

Use in batch process 

(synthesis) where 

opportunity for 

exposure arises 

PROC 4 >4hrs Outdoors 49.58 2.48 61.25 3.06 

>4hrs Indoors without 

LEV 

70.83 3.54 87.5 4.38 

>4hrs Indoors with LEV 7.08 0.35 8.75 0.44 

1-4 hrs Outdoors 29.75 1.49 36.75 1.84 

1-4 hrs Indoors without 

LEV 

42.5 2.13 52.5 2.63 

1-4 hrs Indoors with LEV 4.25 0.21 5.25 0.26 

Information for contributing scenario 5: 

 

Mixing or blending in 

batch process  

PROC 5 >4hrs Outdoors 123.96 6.20 153.13 7.66 

>4hrs Indoors without 

LEV 
177.08 8.85 

218.75 10.94 

>4hrs Indoors with LEV 17.71 0.89 21.88 1.09 

1-4 hrs Outdoors 74.38 3.72 91.88 4.59 

1-4 hrs Indoors without 

LEV 
106.25 5.31 

131.25 6.56 

1-4 hrs Indoors with LEV 10.63 0.53 13.13 0.66 

Information for contributing scenario 6: 

 

Maintenance, clean 

down 

PROC 

8a 

>4hrs Outdoors 123.96 6.20 153.13 7.66 

>4hrs Indoors without 

LEV 
177.08 8.85 

218.75 10.94 

>4hrs Indoors with LEV 17.71 0.89 21.88 1.09 

1-4 hrs Outdoors 74.38 3.72 91.88 4.59 

1-4 hrs Indoors without 

LEV 
106.25 5.31 

131.25 6.56 

1-4 hrs Indoors with LEV 10.63 0.53 13.13 0.66 

Transfer of ammonia 

(charging/discharging) 

from/to vessels or 

large containers at 

dedicated facilities 

PROC 

8b 

>4hrs Outdoors 74.38 3.72 91.88 4.59 

>4hrs Indoors without 

LEV 

106.25 5.31 131.25 6.56 

>4hrs Indoors with LEV 3.19 0.16 3.94 0.20 

1-4 hrs Outdoors 44.63 2.23 55.13 2.76 

1-4 hrs Indoors without 63.75 3.19 78.75 3.94 
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LEV 

1-4 hrs Indoors with LEV 1.91 0.1 2.36 0.12 

Information for contributing scenario 7: 

 

Transfer into small 

containers  

PROC 9 >4hrs Outdoors 99.17 4.96 122.50 6.13 

>4hrs Indoors without 

LEV 
141.67 7.08 

175.00 8.75 

>4hrs Indoors with LEV 14.17 0.71 17.50 0.88 

1-4 hrs Outdoors 59.50 2.98 73.50 3.68 

1-4 hrs Indoors without 

LEV 
85.00 4.25 

105.00 5.25 

1-4 hrs Indoors with LEV 8.5 0.43 10.50 0.53 

Information for contributing scenario 8: 

 

Roller application or 

brushing  

PROC 

10 

>4hrs Outdoors NA NA 153.13 7.66 

>4hrs Indoors without 

LEV 
NA NA 

218.75 10.94 

>4hrs Indoors with LEV NA NA 21.88 1.09 

1-4 hrs Outdoors NA NA 91.88 4.59 

1-4 hrs Indoors without 

LEV 
NA NA 

131.25 6.56 

>4hrs Outdoors NA NA 13.13 0.66 

Information for contributing scenario 9: 

 

Treatment of articles 

by dipping and 

pouring 

PROC 

13 

>4hrs Outdoors 123.96 6.20 153.13 7.66 

>4hrs Indoors without 

LEV 
177.08 8.85 

218.75 10.94 

>4hrs Indoors with LEV 17.71 0.89 21.88 1.09 

1-4 hrs Outdoors 74.38 3.72 91.88 4.59 

1-4 hrs Indoors without 

LEV 
106.25 5.31 

131.25 6.56 

1-4 hrs Indoors with LEV 10.63 0.53 13.13 0.66 

Information for contributing scenario 10: 

 

Quality control in a 

laboratory 

PROC 

15 

>4hrs Indoors without 

LEV 
35.42 1.77 

43.75 2.19 

>4hrs Indoors with LEV 3.54 0.18 4.38 0.22 

1-4 hrs Indoors without 

LEV 
21.25 1.06 

26.25 1.31 

1-4 hrs Indoors with LEV 2.13 0.11 2.63 0.13 

Information for contributing scenario 11: 

 

Hand-mixing with 

intimate contact and 

PPE only  

PROC 

19 

<4 hrs Outdoors NA NA 153.13 7.66 

<4 hrs Indoors without 

LEV 
NA NA 

218.75 10.94 

1-4 hrs Outdoors NA NA 91.88 4.59 

1-4 hrs Indoors without 

LEV 
NA NA 

131.25 6.56 

Information for contributing scenario 12: 

 

Industrial spraying PROC 7 >4hrs Outdoors NA NA 306.25 15.31 

>4hrs Indoors without 

LEV 
NA NA 

437.5 21.88 
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>4hrs Indoors with LEV NA NA 21.88 1.09 

1-4 hrs Outdoors NA NA 183.75 9.19 

1-4 hrs Indoors without 

LEV 
NA NA 

262.5 13.13 

1-4 hrs Indoors with LEV NA NA 13.13 0.66 

 

 

The following RCR values were obtained using ECETOC TRA and the relevant DNELs 

 

Quantitative risk characterisation of dermal exposures to anhydrous or aqueous (in preparations of 5- 25 % w/w) 

ammonia for industrial workers (ES 4 – Industrial end-use) 

PROC 

code 

Exposure assumptions ES 4- exposure 

concentrations (EC) 

mg/kg bw/d 

Acute / long term 

systemic effects 

DNEL = 6.8 mg/kg 

bw/d 

Risk 

characterisation 

ratio 

D
u

ra
tio

n
 

U
se o

f 

v
en

tila
tio

n
 

N
o

 g
lo

v
es 

w
o

rn
 

G
lo

v
es 

w
o

rn
 (9

0
%

 

re
d

u
ctio

n
) 

N
o

 g
lo

v
es 

w
o

rn
 

G
lo

v
es 

w
o

rn
 (9

0
%

 

re
d

u
ctio

n
) 

Information for contributing scenario 2: 

 

PROC 1 1-4 hrs 

or >4 hrs 

Outdoors /Indoors without LEV 0.34 0.03 0.05 0.01 

Information for contributing scenario 3: 

 

PROC 2 1-4 hrs 

or >4 hrs 

Outdoors /Indoors without LEV 1.37 0.14 0.20 0.02 

Indoors with LEV 0.14 0.01 0.02 <0.01 

Information for contributing scenario 4: 

 

PROC 3 1-4 hrs 

or >4 hrs 

Outdoors /Indoors without LEV 0.34 0.03 0.05 0.01 

Indoors with LEV 0.03 <0.01 0.01 <0.01 

PROC 4 1-4 hrs 

or >4 hrs 

Outdoors /Indoors without LEV 6.86 0.69 1.01 0.10 

Indoors with LEV 0.69 0.07 0.10 0.01 

Information for contributing scenario 5: 

 

PROC 5 1-4 hrs 

or >4 hrs 

Outdoors /Indoors without LEV 13.71 1.37 2.02 0.20 

Indoors with LEV 0.07 0.01 0.01 <0.01 

Information for contributing scenario 6: 

 

PROC 8a 1-4 hrs 

or >4 hrs 

Outdoors  / Indoors without LEV 13.71 1.37 2.02 0.20 

Indoors with LEV 0.14 0.01 0.02 <0.01 

PROC 8b 1-4 hrs Outdoors  / Indoors without LEV 6.86 0.69 1.01 0.10 
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or >4 hrs Indoors with LEV 0.69 0.07 0.10 0.01 

Information for contributing scenario 7: 

 

PROC 9 1-4 hrs 

or >4 hrs 

Outdoors  / Indoors without LEV 6.86 0.69 1.01 0.10 

Indoors with LEV 0.69 0.07 0.10 0.01 

Information for contributing scenario 8: 

 

PROC 10 1-4 hrs 

or >4 hrs 

Outdoors  / Indoors without LEV 27.43 2.74 4.03 0.40 

Indoors with LEV 1.37 0.14 0.20 0.02 

Information for contributing scenario 9: 

 

PROC 13 1-4 hrs 

or >4 hrs 

Outdoors  / Indoors without LEV 13.71 1.37 2.02 0.20 

Indoors with LEV 0.69 0.07 0.10 0.01 

Information for contributing scenario 10: 

 

PROC 15 1-4 hrs 

or >4 hrs 

Outdoors  / Indoors without LEV 0.34 0.03 0.05 0.01 

Indoors with LEV 0.03 <0.01 0.01 <0.01 

Information for contributing scenario 11: 

 

PROC 19 1-4 hrs 

or >4 hrs 

Outdoors  / Indoors without LEV 141.73 14.14 20.80 2.08 * 

*Adjusting for 10% dermal absorption gives a dermal exposure of 1.41 mg/kg bw/d assuming gloves 

affording 90% protection are worn and the RCR = 0.2 

Information for contributing scenario 12: 

 

PROC 7 1-4 hrs or >4 

hrs 

Outdoors 

/Indoors 

without LEV 

42.86 4.29 6.30 0.63 

Indoors with 

LEV 

2.14 0.21 0.32 0.03 

 

Quantitative risk characterisation of inhalation exposure concentrations of anhydrous ammonia for industrial workers 

(ES 4 – Industrial end-use) 

PROC 

code 

Exposure assumptions ES 4- 

exposure 

concentrations 

(EC) mg/m
3
 

Acute / long-

term systemic 

effects 

DNEL = 47.6 

mg/m3 

Acute-local 

effects 

DNEL = 36 

mg/m3 

Long-term 

local effects 

DNEL = 14 

mg/m3 

RCR RCR RCR 

D
u
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n
 

U
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v
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Information for contributing scenario 2: 
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PROC 

1 

1-4 hrs 

or >4 

hrs 

Outdoors 0.00 NA <0.01 NA <0.01 NA <0.01 NA 

Indoors without LEV 0.01 NA <0.01 NA <0.01 NA <0.01 NA 

Information for contributing scenario 3: 

 

PROC 

2 

>4hrs  Outdoors 24.79 1.24 
0.52 0.03 0.69 0.03 1.77 0.09 

Indoors without LEV 35.42 1.77 
0.74 0.04 0.98 0.05 2.53 0.13 

Indoors with LEV 3.54 0.18 
0.07 0.00 0.10 <0.01 0.25 0.01 

1-4 hrs Outdoors 14.88 0.74 
0.31 0.02 0.41 0.02 1.06 0.05 

Indoors without LEV 22.25 1.06 
0.47 0.02 0.59 0.03 1.52 0.08 

Indoors with LEV 2.13 0.11 
0.04 0.00 0.06 <0.01 0.15 0.01 

Information for contributing scenario 4: 

 

PROC 

3 

>4hrs  Outdoors 49.58 2.48 
1.04 0.05 1.38 0.07 3.54 0.18 

Indoors without LEV 70.83 3.54 
1.49 0.07 1.97 0.10 5.06 0.25 

Indoors with LEV 7.08 0.35 
0.15 0.01 0.20 0.01 0.51 0.03 

1-4 hrs Outdoors 29.75 1.49 
0.63 0.03 0.83 0.04 2.13 0.11 

Indoors without LEV 42.5 2.13 
0.89 0.04 1.18 0.06 3.04 0.15 

Indoors with LEV 4.25 0.21 
0.09 0.00 0.12 0.01 0.30 0.02 

PROC 

4 

>4hrs  Outdoors 49.58 2.48 
1.04 0.05 1.38 0.07 3.54 0.18 

Indoors without LEV 70.83 3.54 
1.49 0.07 1.97 0.10 5.06 0.25 

Indoors with LEV 7.08 0.35 
0.15 0.01 0.20 0.01 0.51 0.03 

1-4 hrs Outdoors 29.75 1.49 
0.63 0.03 0.83 0.04 2.13 0.11 

Indoors without LEV 42.5 2.13 
0.89 0.04 1.18 0.06 3.04 0.15 

Indoors with LEV 4.25 0.21 
0.09 0.00 0.12 0.01 0.30 0.02 

Information for contributing scenario 5: 

 

PROC 

5 

>4hrs  Outdoors 123.9

6 
6.20 

2.60 0.13 
3.44 0.17 8.85 0.44 

Indoors without LEV 177.0

8 
8.85 

3.72 0.19 
4.92 0.25 12.65 0.63 

Indoors with LEV 17.71 0.89 0.37 0.02 0.49 0.02 1.26 0.06 

1-4 hrs Outdoors 74.38 3.72 1.56 0.08 2.07 0.10 5.31 0.27 

Indoors without LEV 106.2

5 
5.31 

2.23 0.11 
2.95 0.15 7.59 0.38 

Indoors with LEV 10.63 0.53 0.22 0.01 0.30 0.01 0.76 0.04 

Information for contributing scenario 6: 

 

PROC 

8a 

>4hrs  Outdoors 123.9

6 
6.20 

2.60 0.13 
3.44 0.17 8.85 0.44 

Indoors without LEV 177.0

8 
8.85 

3.72 0.19 
4.92 0.25 12.65 0.63 

Indoors with LEV 17.71 0.89 0.37 0.02 0.49 0.02 1.26 0.06 
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1-4 hrs Outdoors 74.38 3.72 1.56 0.08 2.07 0.10 5.31 0.27 

Indoors without LEV 106.2

5 
5.31 

2.23 0.11 
2.95 0.15 7.59 0.38 

Indoors with LEV 10.63 0.53 0.22 0.01 0.30 0.01 0.76 0.04 

PROC 

8b 

>4 hrs 

 

Outdoors 74.38 3.72 
1.56 0.08 2.07 0.10 5.31 0.27 

Indoors without LEV 106.2

5 

5.31 

2.23 0.11 
2.95 0.15 7.59 0.38 

Indoors with LEV 3.19 0.16 
0.07 0.00 0.09 <0.01 0.23 0.01 

1-4 hrs 

 

Outdoors 44.63 2.23 
0.94 0.05 1.24 0.06 3.19 0.16 

Indoors without LEV 63.75 3.19 
1.34 0.07 1.77 0.09 4.55 0.23 

Indoors with LEV 1.91 0.10 
0.04 0.00 0.05 <0.01 0.14 0.01 

Information for contributing scenario 7: 

 

PROC 

9 

>4 hrs 

 

Outdoors 99.17 4.96 2.08 0.10 2.75 0.14 7.08 0.35 

Indoors without LEV 141.6

7 
7.08 

2.98 0.15 
3.94 0.20 10.12 0.51 

Indoors with LEV 14.17 0.71 0.30 0.01 0.39 0.02 1.01 0.05 

1-4 hrs 

 

Outdoors 59.50 2.98 1.25 0.06 1.65 0.08 4.25 0.21 

Indoors without LEV 85.00 4.25 1.79 0.09 2.36 0.12 6.07 0.30 

Indoors with LEV 8.5 0.43 0.18 0.01 0.24 0.01 0.61 0.03 

Information for contributing scenario 9: 

 

PROC 

13 

>4 hrs 

 

Outdoors 123.9

6 
6.20 

2.60 0.13 
3.44 0.17 8.85 0.44 

Indoors without LEV 177.0

8 
8.85 

3.72 0.19 
4.92 0.25 12.65 0.63 

Indoors with LEV 17.71 0.89 0.37 0.02 0.49 0.02 1.26 0.06 

1-4 hrs 

 

Outdoors 74.38 3.72 1.56 0.08 2.07 0.10 5.31 0.27 

Indoors without LEV 106.2

5 
5.31 

2.23 0.11 
2.95 0.15 7.59 0.38 

Indoors with LEV 10.63 0.53 0.22 0.01 0.30 0.01 0.76 0.04 

Information for contributing scenario 10: 

 

PROC 

15 

>4 hrs 

 

Indoors without LEV 35.42 1.77 0.74 0.04 0.98 0.05 2.53 0.13 

Indoors with LEV 3.54 0.18 0.07 0.00 0.10 <0.01 0.25 0.01 

1-4 hrs 

 

Indoors without LEV 21.25 1.06 0.45 0.02 0.59 0.03 1.52 0.08 

Indoors with LEV 2.13 0.11 0.04 0.00 0.06 <0.01 0.15 0.01 

 

Quantitative risk characterisation of inhalation exposure concentrations of  aqueous ammonia (in preparations of 5-

25% w/w) in industrial workers (ES 4 – Industrial end-use) 

PROC 

code 

Exposure assumptions ES 4- exposure 

concentrations 

(EC) mg/m
3
 

Acute /long-term 

systemic effects 

DNEL = 47.6 

mg/m3 

Acute – local 

effects 

DNEL = 36 

mg/m3 

Long-term 

local effects 

DNEL  = 14 

mg/m3 
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Information for contributing scenario 2: 

 

PROC 

1 

1-4 hrs 

or >4 

hrs 

Outdoors 0.00 NA <0.01 NA <0.01 NA <0.01 NA 

Indoors 

without LEV 

0.01 NA <0.01 NA <0.01 NA <0.01 NA 

Information for contributing scenario 3: 

 

PROC 

2 

>4hrs  Outdoors 30.63 1.53 0.64 0.03 0.85 0.04 2.19 0.11 

Indoors 

without LEV 

43.75 2.19 0.92 0.05 1.22 0.06 3.13 0.16 

Indoors with 

LEV 

4.38 0.22 0.09 0.00 0.12 0.01 0.31 0.02 

1-4 hrs Outdoors 18.38 0.92 0.39 0.02 0.51 0.03 1.31 0.07 

Indoors 

without LEV 

26.25 1.31 0.55 0.03 0.73 0.04 1.88 0.09 

Indoors with 

LEV 

2.63 0.13 0.06 0.00 0.07 <0.01 0.19 0.01 

Information for contributing scenario 4: 

 

PROC 

3 

>4hrs  Outdoors 61.25 3.06 1.29 0.06 1.70 0.09 4.38 0.22 

Indoors 

without LEV 

87.5 4.38 1.84 0.09 2.43 0.12 6.25 0.31 

Indoors with 

LEV 

8.75 0.44 0.18 0.01 0.24 0.01 0.63 0.03 

1-4 hrs Outdoors 36.75 1.84 0.77 0.04 1.02 0.05 2.63 0.13 

Indoors 

without LEV 

52.50 2.63 1.10 0.06 1.46 0.07 3.75 0.19 

Indoors with 

LEV 

5.25 0.26 0.11 0.01 0.15 0.01 0.38 0.02 

PROC 

4 

>4hrs  Outdoors 61.25 3.06 1.29 0.06 1.70 0.09 4.38 0.22 

Indoors 

without LEV 

87.5 4.38 1.84 0.09 2.43 0.12 6.25 0.31 

Indoors with 

LEV 

8.75 0.44 0.18 0.01 0.24 0.01 0.63 0.03 

1-4 hrs Outdoors 36.75 1.84 0.77 0.04 1.02 0.05 2.63 0.13 

Indoors 

without LEV 

52.5 2.63 1.10 0.06 1.46 0.07 3.75 0.19 

Indoors with 

LEV 

5.25 0.26 0.11 0.01 0.15 0.01 0.38 0.02 

Information for contributing scenario 5: 

 

PROC >4hrs  Outdoors 153.13 7.66 3.22 0.16 4.25 0.21 10.94 0.55 
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5 Indoors 

without LEV 

218.75 10.94 4.60 0.23 6.08 0.30 15.63 0.78 

Indoors with 

LEV 

21.88 1.09 0.46 0.02 0.61 0.03 1.56 0.08 

1-4 hrs Outdoors 91.88 4.59 1.93 0.10 2.55 0.13 6.56 0.33 

Indoors 

without LEV 

131.25 6.56 2.76 0.14 3.65 0.18 9.38 0.47 

Indoors with 

LEV 

13.13 0.66 0.28 0.01 0.36 0.02 0.94 0.05 

Information for contributing scenario 6: 

 

PROC 

8a 

>4hrs  Outdoors 153.13 7.66 3.22 0.16 4.25 0.21 10.94 0.55 

Indoors 

without LEV 
218.75 10.94 

4.60 0.23 6.08 0.30 15.63 0.78 

Indoors with 

LEV 
21.88 1.09 

0.46 0.02 0.61 0.03 1.56 0.08 

1-4 hrs Outdoors 91.88 4.59 1.93 0.10 2.55 0.13 6.56 0.33 

Indoors 

without LEV 
131.25 6.56 

2.76 0.14 3.65 0.18 9.38 0.47 

Indoors with 

LEV 
13.13 0.66 

0.28 0.01 0.36 0.02 0.94 0.05 

PROC 

8b 

>4 hrs 

 

Outdoors 91.88 4.59 1.93 0.10 2.55 0.13 6.56 0.33 

Indoors 

without LEV 

131.25 6.56 2.76 0.14 3.65 0.18 9.38 0.47 

Indoors with 

LEV 

3.94 0.20 0.08 0.00 0.11 0.01 0.28 0.01 

1-4 hrs 

 

Outdoors 55.13 2.76 1.16 0.06 1.53 0.08 3.94 0.20 

Indoors 

without LEV 

78.75 3.94 1.65 0.08 2.19 0.11 5.63 0.28 

Indoors with 

LEV 

2.36 0.12 0.05 0.00 0.07 <0.01 0.17 0.01 

Information for contributing scenario 7: 

 

PROC 

9 

>4hrs 

 

Outdoors 122.50 6.13 2.57 0.13 3.40 0.17 8.75 0.44 

Indoors 

without LEV 
175.00 8.75 

3.68 0.18 4.86 0.24 12.50 0.63 

Indoors with 

LEV 
17.50 0.88 

0.37 0.02 0.49 0.02 1.25 0.06 

1-4 hrs 

 

Outdoors 73.50 3.68 1.54 0.08 2.04 0.10 5.25 0.26 

Indoors 

without LEV 
105.00 5.25 

2.21 0.11 2.92 0.15 7.50 0.38 

Indoors with 

LEV 
10.50 0.53 

0.22 0.01 0.29 0.01 0.75 0.04 

Information for contributing scenario 8: 

 

PROC 

10 

>4hrs 

 

Outdoors 153.13 7.66 3.22 0.16 4.25 0.21 10.94 0.55 

Indoors 

without LEV 

218.75 10.94 4.60 0.23 6.08 0.30 15.63 0.78 

Indoors with 

LEV 

21.88 1.09 0.46 0.02 0.61 0.03 1.56 0.08 
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1-4 hrs 

 

Outdoors 91.88 4.59 1.93 0.10 2.55 0.13 6.56 0.33 

Indoors 

without LEV 

131.25 6.56 2.76 0.14 3.65 0.18 9.38 0.47 

Indoors with 

LEV 

13.13 0.66 0.28 0.01 0.36 0.02 0.94 0.05 

Information for contributing scenario 9: 

 

PROC 

13 

>4hrs 

 

Outdoors 153.13 7.66 3.22 0.16 4.25 0.21 10.94 0.55 

Indoors 

without LEV 

218.75 10.94 4.60 0.23 6.08 0.30 15.63 0.78 

Indoors with 

LEV 

21.88 1.09 0.46 0.02 0.61 0.03 1.56 0.08 

1-4 hrs 

 

Outdoors 91.88 4.59 1.93 0.10 2.55 0.13 6.56 0.33 

Indoors 

without LEV 

131.25 6.56 2.76 0.14 3.65 0.18 9.38 0.47 

Indoors with 

LEV 

13.13 0.66 0.28 0.01 0.36 0.02 0.94 0.05 

Information for contributing scenario 10: 

 

PROC 

15 

>4 hrs 

 

Indoors 

without LEV 
43.75 2.19 

0.92 0.05 1.22 0.06 3.13 0.16 

Indoors with 

LEV 
4.38 0.22 

0.09 0.00 0.12 0.01 0.31 0.02 

1-4 hrs 

 

Indoors 

without LEV 
26.25 1.31 

0.55 0.03 0.73 0.04 1.88 0.09 

Indoors with 

LEV 
2.63 0.13 

0.06 0.00 0.07 <0.01 0.19 0.01 

Information for contributing scenario 11: 

 

PROC 

19 

>4 hrs 

 

Outdoors 153.13 7.66 3.22 0.16 4.25 0.21 10.94 0.55 

Indoors 

without LEV 

218.75 10.94 4.60 0.23 6.08 0.30 15.63 0.78 

1-4 hrs 

 

Outdoors 91.88 4.59 1.93 0.10 2.55 0.13 6.56 0.33 

Indoors 

without LEV 

131.25 6.56 2.76 0.14 3.65 0.18 9.38 0.47 

Information for contributing scenario 12: 

 

PROC 

7 

>4hrs  Outdoors 306.25 15.31 6.43 0.32 8.51 0.43 21.88 1.09 

Indoors 

without LEV 

437.5 21.88 9.19 0.46 12.15 0.61 31.25 1.56 

Indoors with 

LEV 

21.88 1.09 0.46 0.02 0.61 0.03 1.56 0.08 

1-4 hrs Outdoors 183.75 9.19 3.86 0.19 5.10 0.26 13.13 0.66 

Indoors 

without LEV 

262.5 13.13 5.51 0.28 7.29 0.36 18.75 0.94 

Indoors with 

LEV 

13.13 0.66 0.28 0.01 0.36 0.02 0.94 0.05 
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4 

 

Guidance to DU to evaluate whether he works inside the boundaries set by the ES 

 

Environmental releases: 

 

In order to work within the boundaries of the ES the following conditions should be met: 

 

 Local emission to air less than 70,000 kg/day  

 When the on-site WWTP is used the WWTP sludge should not be spread to soil 

 Emissions from the waste-water stream should be completely removed 

 Residues may be sent to external waste treatment, on-site effluent treatment or recycled back into the manufacturing 

process.   

 Measured emissions should be ensured to lead to concentrations in the environment which are less than the relevant 

PNEC 

 Emissions to wastewater from laboratory use should not be to the municipal STP 

 

Worker exposure: 

 

In order to work within the boundaries of the ES the following conditions should be met: 

 

 LEV should be in place in indoor facilities at times when natural ventilation is not sufficient. 

 Where the potential for dermal exposure exists, gloves with a minimum efficiency of 90% and RPE with 95% 

efficiency should be worn. 

 Health monitoring should be conducted regularly to ascertain the potential levels of exposure. 

 Personal protective clothing (e.g. face/eye protection, helmet, gloves, boots and protective overalls) should be worn 

when any potential contact may arise.  

 All technological devices should have a proper quality certification, and are regularly controlled and maintained to 

avoid the uncontrolled discharge of ammonia.  

 Workers should be fully trained. 

 Any measured worker exposure levels should be confirmed to be below the relevant DNEL as presented in section 3 

above. 

 

 
 
 
 
 
 
 
 
 
 

 

Exposure Scenario 5: Wide-dispersive Professional Use of Anhydrous and 

Aqueous Ammonia 
 

 

1 

 

 

Exposure Scenario 5 

 

Wide dispersive professional uses of anhydrous and aqueous Ammonia as processing aids, non –processing aids and 

auxiliary agents. 

 

Processes Covered: 
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Environmental Releases 

 

ERC 8a: Wide dispersive indoor use of processing aids in open systems 

ERC8b: Wide dispersive indoor use of reactive substances in open systems 

ERC8d: Wide dispersive outdoor use of processing aids in open systems 

ERC 8e: Wide dispersive outdoor use of reactive substances in open systems 

ERC 9a: Wide dispersive indoor use of substances in closed systems 

ERC 9b: Wide dispersive outdoor use of substances in closed systems 

ERC11a: Wide dispersive indoor use of long-life articles and materials with low release 

 

Worker Processes 

 

PROC01: Use in closed process, no likelihood of exposure. 

PROC02: Use in closed, continuous process with occasional controlled exposure. 

PROC03: Use in closed batch processes 

PROC04: Use in batch and other processes where the potential for exposure occurs 

PROC05: Mixing and blending 

PROC08a: Transfer of substance or preparation (charging/discharging) from/to vessels/large containers at non-dedicated 

facilities. 

PROC08b: Transfer of substance or preparation (charging/discharging) from/to vessels/large containers at dedicated facilities. 

PROC09: Transfer of formulations to small containers. 

PROC10: Roller application or brushing of coatings 

PROC11: Non-professional spraying 

PROC13: Treatment of articles by dipping and pouring 

PROC15: Laboratory use 

PROC19: Low energy hand mixing 

PROC20: Heat and pressure transfer fluids 

 

Anhydrous liquid ammonia (>99.5 % wt) and aqueous ammonia solution (5-25% wt) are used by professional workers in a 

broad number of applications. Common applications include: use as a laboratory chemical, a refrigerant in cooling systems, a 

water treatment chemical,  a fertiliser, a coating, paint thinner or paint remover,  a photochemical, a cleaning product, a 

leather or other surface treatment product, a pH regulator or neutralisation agent and a process aid for nutrition.  

Typical activities associated with the professional uses of ammonia where exposures can arise include operating equipment 

containing ammonia (e.g. opening and closing valves), transferring ammonia from storage containers using pipe or hoses, 

maintaining equipment and applying ammonia-based products (e.g. fertiliser, cleaning or surface treatment products).  

 

Operational conditions pertaining to the broad range of professional end-use scenarios involving anhydrous and aqueous 

forms of ammonia vary considerably across applications. A full characterisation of the frequency and duration of tasks is 

therefore beyond the scope of this exposure scenario. For the purposes of worker exposure estimation, operational conditions 

have been represented generically based on the assumption that tasks may be either 1-4 hours or >4 hours in duration and that 

processes may be carried out either outdoors, indoors without LEV or indoors with LEV. These assumptions cover the broad 

range of tasks associated with professional uses of ammonia. 

Contributing Environmental Scenario: Environmental exposure arising due to Wide dispersive professional uses of anhydrous 

and aqueous ammonia. 

 

 

Contributing Worker Scenarios: Worker exposure arising due to day to day use in closed processes with no likelihood of 

exposure, day to day use in closed continuous processes with occasional exposure (such as sampling), day to day use in batch 

or other processes with some potential for exposure (such as sampling, cleaning, maintenance), mixing and blending, transfer 

to small containers, transfer of substance to and from large vessels and containers, roller and brushing application of coatings, 

treatment of articles by dipping and pouring, laboratory use, use in heat and pressure transfer fluids, hand mixing and non-

professional spraying. 

 

 

2.1 

 

Contributing scenario 1 controlling environmental exposure for ES 5 
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Environmental exposure arising due to wide dispersive professional uses of anhydrous and aqueous ammonia. 

 

Section 2.1 describes the environmental releases that may occur during the wide dispersive professional uses of anhydrous 

and aqueous ammonia. These releases may occur due to emission to wastewater or through emission to the atmosphere. Due 

to the wide dispersive nature these uses local source emissions are expected to be very small and significant concentrations in 

the environment are not expected.  

 

Low level emission may be outdoor or indoor with emission directed to air or to the STP. In reality removal of ammonia in 

sewage treatment plants is highly efficient as ammonia solutions are readily biodegradable.  

 

The majority of ammonia in the environment originates from natural sources, predominantly decaying organic matter. 

Wide dispersive professional uses of ammonia are diverse and widespread. The resulting environmental exposure is not 

expected to add significantly to already present background levels of ammonia in the environment. An additional assessment 

for environmental exposure for wide dispersive uses has therefore not been presented in section 3 below. 

 

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Professional use is expected to see very small amounts used on a local scale with use widespread throughout the EU. 

Frequency and duration of use 

Variable low level use.  

 

Environmental factors influenced by risk management  

Large regional dilution and wide dispersive use pattern.   

Other operational conditions affecting environmental exposure 

Professional workers should be informed in order to prevent accidental release. Closed systems are employed in articles 9such 

as fridges) in order to prevent un-intended emissions. 

Technical conditions and measures at process level (source) to prevent release 

Closed articles for long-life use.  

 

Technical onsite conditions and measures to reduce or limit discharges, air emissions and releases to soil 

None-specifically required beyond standard good practice for professional workers. 

Organizational measures to prevent/limit releases from site 

Workers are trained in order to prevent accidental releases. 

Conditions and measures related to municipal STP 

Small low level local emissions may be released to the STP where removal is expected to be efficient due to the readily 

biodegradable nature of low concentration ammonia solutions.   

Conditions and measures related to external treatment of waste for disposal 

Any residual waste (such as empty bottles or old fridges and cooling systems) should be sent to landfill or for specialized 

disposal.  

Conditions and measures related to external recovery of waste 

There is no envisaged external recovery of ammonia waste.   
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2.2 

 

 

Contributing scenario 2 controlling worker exposure day to day use in closed processes with no 

likelihood of exposure.  

Worker exposure arising due to day to day use in closed processes with no likelihood of exposure during the professional end 

use processes. 

Section 2.2 describes the potential exposure to workers during the professional end use of ammonia as an intermediate from 

operation of closed systems.  Appropriate PPE and onsite control parameters are in place to limit the risk of exposure to 

workers involved in this task.   

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Small amounts are expected to be used on professional sites each year. As wide dispersive uses significant on-site tonnages 

are not expected for professional use. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during professional end use is generally a short duration task, with limited potential for exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects may be conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place when possible. 

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems when possible. 

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with professional end use and in the use of appropriate PPE 

in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects may be conducted by 

medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

 

Professional end-uses of anhydrous and aqueous forms of ammonia are diverse and should generally be carried out using 

specialized contained systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers 

being segregated in separate control rooms with no direct contact with chemical processing units The potential fpr 

professionals to be exposed to ammonia during these processes is therefore negligible since they are located in a separate 

control room whenever possible. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, spraying 

machinery, pumps, tanks or during mixing etc). Extract ventilation is provided at openings and points were emission may 
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occur. Anhydrous ammonia is stored in closed containers and tanks. A good standard of general or controlled ventilation is 

applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye protection, helmet, gloves, 

boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for professional worker 

exposure. Workers involved in the wide dispersive professional uses of ammonia are well-trained in the required procedures 

and use of appropriate protective equipment.  

 

 

2.3 

 

 

Contributing scenario 3 controlling worker exposure due to day to day use in closed continuous 

processes with occasional exposure (such as sampling) 

 

Worker exposure arising due to day to day use in closed continuous processes with occasional exposure (such as sampling). 

Section 2.3 describes the potential exposure to workers during the professional end use of preparations of ammonia from the 

operation of closed systems with the potential for occasional exposure during tasks such as sampling, cleaning and 

maintenance.  The potential exposure arises from the operation of professional end use equipment and its associated 

machinery and during routine sampling, cleaning and occasional maintenance.  

 

Appropriate PPE and onsite control parameters are in place to limit the risk of exposure to workers involved in these tasks.  

Formulated solutions are stored and transported as a liquid under pressure by rail, road or water in specialised, authorised 

containers (e.g. tanks and tank trucks approved for transporting ammonia). 

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Small amounts are expected to be used on professional sites each year. As wide dispersive uses significant on-site tonnages 

are not expected for professional use. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during professional end use is generally a short duration task, with limited potential for exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects may be conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place when possible. 

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems. 
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Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with professional end use and in the use of appropriate PPE 

in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects may be conducted by 

medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

 

Professional end-uses of anhydrous and aqueous forms of ammonia are diverse and should generally be carried out using 

specialized contained systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers 

being segregated in separate control rooms with no direct contact with chemical processing units The potential fpr 

professionals to be exposed to ammonia during these processes is therefore negligible since they are located in a separate 

control room whenever possible. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, spraying 

machinery, pumps, tanks or during mixing etc). Extract ventilation is provided at openings and points were emission may 

occur. Anhydrous ammonia is stored in closed containers and tanks. A good standard of general or controlled ventilation is 

applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye protection, helmet, gloves, 

boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for professional worker 

exposure. Workers involved in the wide dispersive professional uses of ammonia are well-trained in the required procedures 

and use of appropriate protective equipment.  

 

 

2.4 

 

 

Contributing scenario 4 controlling worker exposure for day to day use in batch or other processes 

with some potential for exposure (such as sampling, cleaning, maintenance) 

 

 

Worker exposure arising due to day to day use in batch or other processes with some potential for exposure (such as 

sampling, cleaning, maintenance). 

 

Section 2.4 describes the potential exposure to workers during day to day use of professional machinery, pipelines and storage 

vessels. Potential exposure may occur during the day to day use however it is more likely to occur during tasks associated 

with the batch or other processes themselves such as cleaning and routine maintenance.  

 

Appropriate PPE and onsite control parameters are in place to limit the risk of exposure to workers involved in this task.  

Solutions of ammonia are stored and transported as a liquid under pressure by rail, road or water in specialised, authorised 

containers (e.g. tanks and tank trucks approved for transporting ammonia).  

 

This contributing considers the potential exposures from batch and other processes (such as one off exposures) and though 

there is some potential for exposure generally systems are in place to control and losses or unintended emissions of ammonia 

at the professional facility.  

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Small amounts are expected to be used on professional sites each year. As wide dispersive uses significant on-site tonnages 

are not expected for professional use. 
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Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during professional end use during batch and other processes is generally a short duration task, with limited 

potential for exposure occurring in reality.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects may be conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place when possible. 

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems when possible. 

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with professional end use and in the use of appropriate PPE 

in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects may be conducted by 

medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Professional end-uses of anhydrous and aqueous forms of ammonia are diverse and should generally be carried out using 

specialized contained systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers 

being segregated in separate control rooms with no direct contact with chemical processing units The potential fpr 

professionals to be exposed to ammonia during these processes is therefore negligible since they are located in a separate 

control room whenever possible. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, spraying 

machinery, pumps, tanks or during mixing etc). Extract ventilation is provided at openings and points were emission may 

occur. Anhydrous ammonia is stored in closed containers and tanks. A good standard of general or controlled ventilation is 

applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye protection, helmet, gloves, 

boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for professional worker 

exposure. Workers involved in the wide dispersive professional uses of ammonia are well-trained in the required procedures 

and use of appropriate protective equipment.  

 

2.5 

 

 

Contributing scenario 5 controlling worker exposure for mixing and blending 

 

Worker exposure arising due to mixing and blending in batch processes during professional end use 

Section 2.5 describes the potential exposure to workers during mixing and blending of ammonia formulations. Potential 

exposure may occur during the day to day use of machinery and technologies associated with the blending and mixing process 

as part of the overall professional end use of ammonia. 

 

Appropriate PPE and onsite control parameters are in place to limit the risk of exposure to workers involved in this task.  
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Stock ammonia is stored and transported as a liquid under pressure by rail, road or water in specialised, authorised containers 

(e.g. tanks and tank trucks approved for transporting ammonia). 

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Small amounts are expected to be used on professional sites each year. As wide dispersive uses significant on-site tonnages 

are not expected for professional use. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during professional end use is generally a short duration task, with limited potential for exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects may be conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place when possible. 

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems when possible. 

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with professional end use and in the use of appropriate PPE 

in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects may be conducted by 

medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Professional end-uses of anhydrous and aqueous forms of ammonia are diverse and should generally be carried out using 

specialized contained systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers 

being segregated in separate control rooms with no direct contact with chemical processing units The potential fpr 

professionals to be exposed to ammonia during these processes is therefore negligible since they are located in a separate 

control room whenever possible. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, spraying 

machinery, pumps, tanks or during mixing etc). Extract ventilation is provided at openings and points were emission may 

occur. Anhydrous ammonia is stored in closed containers and tanks. A good standard of general or controlled ventilation is 

applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye protection, helmet, gloves, 

boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for professional worker 

exposure. Workers involved in the wide dispersive professional uses of ammonia are well-trained in the required procedures 
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and use of appropriate protective equipment.  

 

 

2.6 

 

 

Contributing scenario 6 controlling worker exposure for transfer to small containers  

Worker exposure arising due to transfer to small containers in a dedicated filling line. 

Section 2.6 describes the potential exposure to workers during the filling of small containers in dedicated filling lines. 

Potential exposure is most likely to occur during tasks associated with the actual filling of the containers themselves.  

 

Appropriate PPE and onsite control parameters are in place to limit the risk of exposure to workers involved in this task.   

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Small amounts are expected to be used on professional sites each year. As wide dispersive uses significant on-site tonnages 

are not expected for professional use. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during professional end use is generally a short duration task, with limited potential for exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects may be conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place when possible. 

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems when possible. 

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with professional end use and in the use of appropriate PPE 

in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects may be conducted by 

medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Professional end-uses of anhydrous and aqueous forms of ammonia are diverse and should generally be carried out using 

specialized contained systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers 

being segregated in separate control rooms with no direct contact with chemical processing units The potential fpr 

professionals to be exposed to ammonia during these processes is therefore negligible since they are located in a separate 

control room whenever possible. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, spraying 

machinery, pumps, tanks or during mixing etc). Extract ventilation is provided at openings and points were emission may 
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occur. Anhydrous ammonia is stored in closed containers and tanks. A good standard of general or controlled ventilation is 

applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye protection, helmet, gloves, 

boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for professional worker 

exposure. Workers involved in the wide dispersive professional uses of ammonia are well-trained in the required procedures 

and use of appropriate protective equipment.  

 

 

2.7 

 

 

Contributing scenario 7 controlling worker exposure for transfer to and from large containers and 

vessels  

Worker exposure arising due transfer of ammonia to and from large containers and vessels 

Section 2.7 describes the potential exposure to workers during the filling and loading to/from large vessels and containers in 

dedicated and non-dedicated filling lines. Potential exposure is most likely to occur during tasks associated with the actual 

filling of the containers and vessels themselves.  

 

Appropriate PPE and onsite control parameters are in place to limit the risk of exposure to workers involved in this task.   

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Small amounts are expected to be used on professional sites each year. As wide dispersive uses significant on-site tonnages 

are not expected for professional use. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during professional end use is generally a short duration task, with limited potential for exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects may be conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place when possible. 

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems when possible. 

Organizational measures to prevent/limit release 
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Workers are fully trained in safe use of the machinery associated with professional end use and in the use of appropriate PPE 

in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects may be conducted by 

medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Professional end-uses of anhydrous and aqueous forms of ammonia are diverse and should generally be carried out using 

specialized contained systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers 

being segregated in separate control rooms with no direct contact with chemical processing units The potential fpr 

professionals to be exposed to ammonia during these processes is therefore negligible since they are located in a separate 

control room whenever possible. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, spraying 

machinery, pumps, tanks or during mixing etc). Extract ventilation is provided at openings and points were emission may 

occur. Anhydrous ammonia is stored in closed containers and tanks. A good standard of general or controlled ventilation is 

applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye protection, helmet, gloves, 

boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for professional worker 

exposure. Workers involved in the wide dispersive professional uses of ammonia are well-trained in the required procedures 

and use of appropriate protective equipment.  

 

 

2.8 

 

 

Contributing scenario 8 controlling worker exposure for roller and brushing applications of coatings  

Worker exposure arising due to roller and brushing applications of coatings 

Section 2.8 describes the potential exposure to workers during the professional end use of ammonia during roller and brushing 

applications to surfaces of coatings of ammonia or ammonia containing solutions.  Appropriate PPE and onsite control 

parameters are in place to limit the risk of exposure to workers involved in this task.   

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

Amounts used 

Small amounts are expected to be used on professional sites each year. As wide dispersive uses significant on-site tonnages are 

not expected for professional use. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during professional brushing and roller applications is generally a short duration task, with limited potential for 

exposure.  

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects may be conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 
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still be in place when possible. Workers should not be directly exposed to the application solutions.  

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems when possible. 

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with professional intermediate use and in the use of 

appropriate PPE in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects may be 

conducted by medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Professional end-uses of surface applied ammonia during roller and brushing applications involve special equipment and high 

integrity contained systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers 

being segregated in separate control rooms with no direct contact with chemical processing units The potential for professional 

workers to be exposed to ammonia during these processes is therefore negligible since they are located in a separate control 

room. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, brushing 

equipment, pumps or tanks etc). Extract ventilation is provided at openings and points were emission may occur. Anhydrous 

ammonia is stored in closed containers and tanks. Ammonia is transferred under containment. A good standard of general or 

controlled ventilation is applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye 

protection, helmet, gloves, boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the professional end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment.  

 

 

2.9 

 

 

Contributing scenario 9 controlling worker exposure for treatment of articles by dipping and pouring  

Worker exposure arising due to treatment of articles by dipping and pouring. 

Section 2.9 describes the potential exposure to workers during the professional end use of ammonia during dipping and 

pouring treatment of articles using ammonia or ammonia containing solutions.  Appropriate PPE and onsite control parameters 

are in place to limit the risk of exposure to workers involved in this task.   

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Small amounts are expected to be used on professional sites each year. As wide dispersive uses significant on-site tonnages are 

not expected for professional use. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during professional treatment of articles by dipping and pouring is generally a short duration task, with limited 

potential for exposure.  

 

Human factors not influence by risk management 
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Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects may be conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place when possible. Workers should not be directly exposed to the article treatment solutions.  

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems when possible. 

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with professional intermediate use and in the use of 

appropriate PPE in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects may be 

conducted by medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Professional end-uses of surface applied ammonia during roller and brushing applications involve special equipment and high 

integrity contained systems with little or no potential for worker exposure. Facilities may be housed outdoors, with workers 

being segregated in separate control rooms with no direct contact with chemical processing units The potential for professional 

workers to be exposed to ammonia during these processes is therefore negligible since they are located in a separate control 

room. 

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, pumps or tanks 

etc). Extract ventilation is provided at openings and points were emission may occur. Anhydrous ammonia is stored in closed 

containers and tanks. Ammonia is transferred under containment. A good standard of general or controlled ventilation is 

applied when maintenance activities are carried out. Personal protective clothing (e.g. face/eye protection, helmet, gloves, 

boots and protective overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the professional end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment.  

 

 

2.10 

 

 

Contributing scenario 10 controlling worker exposure for laboratory use 

Worker exposure arising due to laboratory use of ammonia (small scale non-professional laboratories). 

Section 2.10 describes the potential exposure to workers during laboratory use of ammonia especially during the filling and 

loading of small flasks and vessels using non-dedicated filling lines or small scale transfer methods. Potential exposure is 

most likely to occur during tasks associated with the actual transfer or mixing of the ammonia solutions.  

 

For dedicated small scale laboratories appropriate PPE and onsite control parameters are in place to limit the risk of exposure 

to workers involved in this task.   

 

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable.  
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During laboratory use of ammonia solutions of aqueous ammonia in the 5 – 25% concentrations range are most liklety to be 

encountered. Formulated aqueous ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. It is 

this aqueous ammonia that is most likely to cause potential exposure for this contributing scenario.  

Amounts used 

Amounts use in a professional setting are likely to be small with less than 1 litre or 1 kilogram present on site. According to 

the guidance for this tonnage band, the default REACH number of emission days per year are 365 for wide dispersive uses 

however actual emission of ammonia is likely to be much less frequent in practice. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Again use of 

ammonia is not likely to be this frequent in practice.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

During the laboratory end use of ammonia indoors local exhaust ventilation may be in place.  Personal protective equipment 

is also used to minimize the potential for dermal exposure during the transfer process. RPE is provided when required.  

Technical conditions and measures at process level (source) to prevent release 

During laboratory use LEV may or may not be in place (refer to section 3 below for relevant exposure levels for these cases).  

All technological devices should have a proper quality certification, and should be regularly controlled and maintained to 

avoid the uncontrolled discharge of ammonia. 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not considered sufficient or in enclosed areas.  

Organizational measures to prevent/limit release 

Laboratory workers are fully trained in safe use of chemicals in general and in the use of appropriate PPE in order to prevent 

accidental release or exposure.   

Conditions and measures related to personal protection, hygiene and health.  

Workers may potentially be exposed to ammonia during laboratory use when filling containers and vessels or during transfer. 

Extract ventilation is provided at openings and points were emissions may occur.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers are well-trained in the required procedures and the use of appropriate protective equipment.  

 

Where good natural ventilation is found to be inadequate, mechanical (general) ventilation or local exhaust ventilation (LEV) 

is provided. Personal protective clothing (e.g. face/eye/ear protection, helmet, gloves boots and protective overall) is worn 

when any potential contact may arise.  

 

Level A clothing (full encapsulating suit with self contained breathing apparatus) is used when handling large liquid spills or 

vapour clouds. Impervious clothing and rubber gloves are used for small liquid spills and normal loading and unloading 

operations. Safety shower/eye wash facilities are provided at sites which handle or store ammonia. Filtering respiratory masks 

are worn in case on the accidental release of ammonia.  

 

 

2.11 

 

 

Contributing scenario 11 controlling worker exposure for hand mixing with intimate contact and PPE 

only 

Worker exposure arising due to hand mixing with intimate contact and PPE only. 

Section 2.11 describes the potential exposure to workers during the professional end use of ammonia during hand mixing of 

formulations (with intimate contact and PPE only) using ammonia or ammonia containing solutions.  Appropriate PPE and 

onsite control parameters are in place to limit the risk of exposure to workers involved in this task.   
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Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Small amounts are expected to be used on professional sites each year. As wide dispersive uses significant on-site tonnages are 

not expected for professional use. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia hand mixing in this case considered intimate contact and suitable PPE only.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects may be conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Workers should not be directly exposed to the mixing solutions without PPE in place. LEV is generally not required.  

 

Technical conditions to control dispersion from source towards worker 

No specific measures aside from good professional practice is required.   

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of mixing equipment and in the use of appropriate PPE in order to prevent accidental 

release or unintended exposure.  Frequent monitoring for health effects may be conducted by medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Professional hand mixing of ammonia would generally be carried out indoors using low energy methods and in vessels which 

should reduce the potential for un-intended loss. The potential for professional workers to be exposed to ammonia during these 

processes is therefore negligible since PPE and low emission methods are used. 

  

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the hand mixing of ammonia or ammonia solutions are well-trained in the required procedures and use of 

appropriate protective equipment.  

 

 

2.12 

 

 

Contributing scenario 12 controlling worker exposure for professional spraying  

Worker exposure arising due to professional spraying and air dispersive techniques 

Section 2.12 describes the potential exposure to workers during the professional end use of ammonia for spray applications 

using ammonia or ammonia containing solutions.  Appropriate PPE and onsite control parameters are in place to limit the risk 

of exposure to workers involved in this task.   

Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 
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water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Small amounts are expected to be used on professional sites each year. As wide dispersive uses significant on-site tonnages are 

not expected for professional use. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during professional spraying is generally a short duration task, with limited potential for exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects may be conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place when possible. Workers should not be directly exposed to the article treatment solutions.  

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems when possible. 

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with professional intermediate use and in the use of 

appropriate PPE in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects may be 

conducted by medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Professional end-uses of sprayed ammonia during air dispersive applications involve special equipment and high integrity 

specialized systems.  

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, spraying 

machinery, pumps or tanks etc). Personal protective clothing (e.g. face/eye protection, helmet, gloves, boots and protective 

overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the professional end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment.  

 

 

2.13 

 

 

Contributing scenario 13 controlling worker exposure for use in heat and pressure transfer fluids 

Worker exposure arising due to use in heat and pressure transfer fluids  

Section 2.2 describes the potential exposure to workers during the professional end use of ammonia use in heat and pressure 

transfer fluid applications of ammonia based solutions in dispersive but closed systems.  Appropriate PPE and onsite control 

parameters are in place to limit the risk of exposure to workers involved in this task.   
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Product characteristics 

Anhydrous ammonia is a colourless gas at room temperature and pressure with a typical purity of around 99.9%. The vapour 

pressure of ammonia, anhydrous is reported to be 8611 hPa at 20 °C. Anhydrous ammonia is very soluble in water: reported 

water solubility values are 48200-53100 mg/L. Anhydrous ammonia is considered to be flammable. Formulated aqueous 

ammonia has a vapour pressure of 287 hPa and is considered readily biodegradable. 

 

Amounts used 

Small amounts are expected to be used on professional sites each year. As wide dispersive uses significant on-site tonnages are 

not expected for professional use. 

Frequency and duration of use exposure 

Workers perform standard shifts of 8 hours per day and have standard working years of 220 days per year. Potential exposure 

to ammonia during use in heat and pressure transfer fluids is generally a short duration task, with limited potential for 

exposure.  

 

Human factors not influence by risk management 

Respiration volume under conditions of use: 10 m
3
/d  

Area of skin contact with the substance under conditions of use: 480cm
2 
(ECETOC default). 

Other given operational conditions affecting worker exposure 

Workers are fully trained in safe use and the use of appropriate PPE in order to prevent accidental release.  Frequent 

monitoring for health effects may be conducted by medical surveillance programs. 

Technical conditions and measures at process level (source) to prevent release 

Systems and transfer pipelines should be closed and sealed. During indoor processes or in cases where natural ventilation is 

not sufficient LEV should be in place. For outdoor processes LEV is not generally required however system closure should 

still be in place when possible. Workers should not be directly exposed to the article treatment solutions.  

 

Technical conditions to control dispersion from source towards worker 

LEV should be in place during indoor operations when natural ventilation is not sufficient. Reactors and pipelines should be 

closed and sealed systems when possible. 

Organizational measures to prevent/limit release 

Workers are fully trained in safe use of the machinery associated with professional intermediate use and in the use of 

appropriate PPE in order to prevent accidental release or unintended exposure.  Frequent monitoring for health effects may be 

conducted by medical surveillance programs. 

Conditions and measures related to personal protection, hygiene and health.  

Professional end-uses of ammonia lubricants for use in heat and pressure transfer fluid applications involve special equipment 

and high integrity specialized systems.  

  

Workers may potentially be exposed to ammonia when conducting field activities (e.g. when operating valves, spraying 

machinery, pumps or tanks etc). Personal protective clothing (e.g. face/eye protection, helmet, gloves, boots and protective 

overalls) is worn when any potential contact may arise. 

 

All technological devices have a proper quality certification, and are regularly controlled and maintained to avoid the 

uncontrolled discharge of ammonia.  

 

Good occupational hygiene and exposure control measures are implemented to minimise the potential for worker exposure. 

Workers involved in the professional end use of ammonia are well-trained in the required procedures and use of appropriate 

protective equipment.  

 

 

3 

 

 

Exposure estimation and reference to its source 
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The assessment of worker exposure to anhydrous and aqueous ammonia during professional uses (ES 5) was carried out for 

process categories relevant to this scenario as identified by PROC codes: use and storage of ammonia in closed systems with 

no likelihood of exposure (PROC 1), use in closed, continuous processes with occasional controlled exposure (PROC 2), 

formulation using closed batch processes (PROC 3), use in batch or other processes (PROC 4), mixing or blending in a batch 

process (PROC 5), maintenance and clean-down (PROC 8a), transfer (PROC 8b), transfer of ammonia into containers (PROC 

9), brush and roller applications (PROC 10), spraying (PROC 11), treatment of articles by dipping and pouring (PROC 13), 

and analysis of samples (PROC 15), hand-mixing (PROC 19) and heat and pressure transfer in closed systems (PROC 20).  

A screening-level (Tier 1) assessment of worker exposure was carried out using the ECETOC Targeted Risk Assessment 

(TRA) model. The ECETOC TRA was used to predict dermal exposures (expressed as a daily systemic dose in mg/kg bw) and 

inhalation exposure concentrations (expressed as an airborne concentration in mg/m
3
) associated with each process defined by 

PROC codes.  

 

Exposure to workers was assessed taking into account different operational conditions that may be associated with the 

professional use of ammonia and the impact of different exposure control measures. Exposures were determined for task 

durations of 1- 4 hours or >4 hours and assuming that process are carried out either outdoors, indoors without use of local 

exhaust ventilation (LEV) or indoors with the use of LEV. To reflect the use of personal protective equipment (PPE), dermal 

exposures were determined assuming either no gloves or gloves affording 90% protection of the hands are worn. To reflect the 

use of respiratory protective equipment (RPE), inhalation exposures concentrations were determined assuming either no RPE 

or RPE affording 95% protection is worn.  

 

The ECETOC TRA model uses a simple algorithm to determine dermal exposures that does not take the physical-chemical 

properties of a substance into account. The same dermal exposures where therefore predicted for anhydrous and aqueous 

forms of ammonia. Parameters used in the ECETOC TRA model to assess inhalation exposures were: molecular weight (35 

g.mol
-1

 and 17 g.mol
-1

 for aqueous and anhydrous forms respectively and vapour pressure (the vapour pressure of anhydrous 

forms of ammonia is 8.6 x 10
5
 Pa at 20

o
C, whereas the vapour pressure of aqueous ammonia solution between 5 and 25% w/w 

ranges from 5 x 10
3
 Pa to 4 x10

4
 Pa at 20

o
C. Systemic dermal exposures have been determined for a worker with bodyweight 

70 kg.  

 

 

The following values were obtained using ECETOC TRA for worker exposure 

 

Dermal exposures predicted using the ECETOC TRA model  

Description of 

activity 

PROC Exposure assumptions  Estimated Exposure  

mg/kg bw/d 

  Duration Use of ventilation 
No gloves 

worn 

Gloves 

worn (90% 

reduction) 

Information for contributing scenario 2: 

 

Use in a closed 

process, no likelihood 

of exposure: storage 

(closed or bulk 

container) 

PROC 1 1-4 hrs or >4 

hrs 

Outdoors /Indoors without LEV 0.34 0.03 

Information for contributing scenario 3: 

 

Use in a closed, 

continuous process 

with occasional 

controlled exposure 

(e.g. sampling) 

PROC 2 1-4 hrs or >4 

hrs 

 

Outdoors /Indoors without LEV 1.37 0.14 

Indoors with LEV 0.14 0.01 

Information for contributing scenario 4: 
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Use in closed batch 

process (synthesis or 

formulation) 

PROC 3 1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 

Indoors with LEV 

0.34 0.03 

1-4 hrs or >4 

hrs 

0.03 <0.01 

Use in batch process 

(synthesis) where 

opportunity for 

exposure arises 

PROC 4 1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 

Indoors with LEV 

6.86 0.69 

1-4 hrs or >4 

hrs 

0.69 0.07 

Information for contributing scenario 5: 

 

Mixing or blending in 

batch process  

PROC 5 1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 
13.71 1.37 

1-4 hrs or >4 

hrs 

Indoors with LEV 
0.07 0.01 

Information for contributing scenario 6: 

 

Transfer into small 

containers  

PROC 9 1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 
6.86 0.69 

1-4 hrs or >4 

hrs 

Indoors with LEV 
0.69 0.07 

 

Information for contributing scenario 7: 

 

Transfer 

(charging/discharging) 

from or to vessels or 

large containers at 

non-dedicated 

facilities 

PROC 

8a 

1-4 hrs or >4 

hrs 

 

Outdoors  / Indoors without 

LEV 

13.71 1.37 

Indoors with LEV 0.14 0.01 

Transfer 

(charging/discharging) 

from or to vessels or 

large containers at 

dedicated facilities 

PROC 

8b 

1-4 hrs or >4 

hrs 

 

Outdoors / Indoors without 

LEV 

6.86 0.69 

Indoors with LEV 0.69 0.07 

Information for contributing scenario 8: 

 

Roller application or 

brushing 

PROC 

10 

1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 
27.43 0.14 

1-4 hrs or >4 

hrs 

Indoors with LEV 
1.37 10.71 

Information for contributing scenario 9: 

 

Treatment of articles 

by dipping and 

pouring 

PROC 

13 

1-4 hrs or >4 

hrs 

Outdoors / Indoors without 

LEV 

13.71 1.37 

1-4 hrs or >4 

hrs 

Indoors with LEV 0.69 0.07 

Information for contributing scenario 10: 

 

Laboratory use : 

Quality control in a 

laboratory 

PROC 

15 

1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 
0.34 0.03 

1-4 hrs or >4 

hrs 

Indoors with LEV 
0.03 <0.01 

Information for contributing scenario 11: 

 

Hand-mixing with PROC 1-4 hrs or >4 Outdoors  / Indoors without 141.73 14.13 
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intimate contact and 

PPE only 

19 hrs LEV 

Information for contributing scenario 12: 

 

Non industrial 

spraying 

PROC 

11 

1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 
107 10.71 

1-4 hrs or >4 

hrs 

Indoors with LEV 
2.14 0.21 

Information for contributing scenario 13: 

 

Heat and pressure 

transfer fluids in 

dispersive use but 

closed systems 

PROC 

20 

1-4 hrs or >4 

hrs 

Outdoors  / Indoors without 

LEV 
1.71 0.17 

  1-4 hrs or >4 

hrs 

Indoors with LEV 0.14 0.01 

 

Inhalation exposure concentrations predicted using the ECETOC TRA model  

 
Anhydrous ammonia 

Aqueous ammonia     

(5-25% w/w) 

Description of 

activity 

PROC Exposure assumptions  Estimated Exposure Concentration mg/m3 

 

Duration Use of ventilation 

No RPE 

RPE 

(95% 

reduction) 

No RPE RPE 

(95% 

reduction) 

Information for contributing scenario 2: 

 

Used in a closed 

process, no likelihood 

of exposure: Storage 

(closed bulk or 

container) 

PROC 1 1-4 hrs or 

>4 hrs 

Outdoors 0.00 NA 0.01 NA 

1-4 hrs or 

>4 hrs 

Indoors without 

LEV 

0.01 NA 0.01 NA 

Information for contributing scenario 3: 

 

Use in a closed, 

continuous process 

with occasional 

controlled exposure 

(e.g. sampling) 

 

PROC 2 >4hrs Outdoors 24.79 1.24 30.63 1.53 

>4hrs Indoors without 

LEV 

35.42 1.77 43.75 2.19 

>4hrs Indoors with LEV 3.53 0.18 4.38 0.22 

1-4 hrs Outdoors 14.88 0.74 18.38 0.92 

1-4 hrs Indoors without 

LEV 

22.25 1.06 26.25 1.31 

1-4 hrs Indoors with LEV 2.13 0.11 2.63 0.13 

Information for contributing scenario 4: 

 

Use in closed batch 

process (synthesis or 

formulation) 

PROC 3 >4hrs Outdoors 49.58 2.48 61.25 3.06 

>4hrs Indoors without 

LEV 

70.83 3.54 87.5 4.38 

>4hrs Indoors with LEV 7.08 0.35 8.75 0.44 

1-4 hrs Outdoors 29.75 1.49 36.75 1.84 

1-4 hrs Indoors without 

LEV 

42.5 2.13 52.50 2.63 
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1-4 hrs Indoors with LEV 4.25 0.21 5.25 0.26 

Use in batch process 

(synthesis) where 

opportunity for 

exposure arises 

PROC 4 >4hrs Outdoors 49.58 2.48 61.25 3.06 

>4hrs Indoors without 

LEV 

70.83 3.54 87.5 4.38 

>4hrs Indoors with LEV 7.08 0.35 8.75 0.44 

1-4 hrs Outdoors 29.75 1.49 36.75 1.84 

1-4 hrs Indoors without 

LEV 

42.5 2.13 52.5 2.63 

1-4 hrs Indoors with LEV 4.25 0.21 5.25 0.26 

Information for contributing scenario 5: 

 

Mixing or blending in 

batch process  

PROC 5 >4hrs Outdoors 123.96 6.20 153.13 7.66 

>4hrs Indoors without 

LEV 
177.08 8.85 

218.75 10.94 

>4hrs Indoors with LEV 17.71 0.89 21.88 1.09 

1-4 hrs Outdoors 74.38 3.72 91.88 4.59 

1-4 hrs Indoors without 

LEV 
106.25 5.31 

131.25 6.56 

1-4 hrs Indoors with LEV 10.63 0.53 13.13 0.66 

Information for contributing scenario 6: 

 

Maintenance, clean 

down 

PROC 

8a 

>4hrs Outdoors 123.96 6.20 153.13 7.66 

>4hrs Indoors without 

LEV 
177.08 8.85 

218.75 10.94 

>4hrs Indoors with LEV 17.71 0.89 21.88 1.09 

1-4 hrs Outdoors 74.38 3.72 91.88 4.59 

1-4 hrs Indoors without 

LEV 
106.25 5.31 

131.25 6.56 

1-4 hrs Indoors with LEV 10.63 0.53 13.13 0.66 

Transfer of ammonia 

(charging/discharging) 

from/to vessels or 

large containers at 

dedicated facilities 

PROC 

8b 

>4hrs Outdoors 74.38 3.72 91.88 4.59 

>4hrs Indoors without 

LEV 

106.25 5.31 131.25 6.56 

>4hrs Indoors with LEV 3.19 0.16 3.94 0.20 

1-4 hrs Outdoors 44.63 2.23 55.13 2.76 

1-4 hrs Indoors without 

LEV 

63.75 3.19 78.75 3.94 

1-4 hrs Indoors with LEV 1.91 0.1 2.36 0.12 

Information for contributing scenario 7: 

 

Transfer into small 

containers  

PROC 9 >4hrs Outdoors 99.17 4.96 122.50 6.13 

>4hrs Indoors without 

LEV 
141.67 7.08 

175.00 8.75 

>4hrs Indoors with LEV 14.17 0.71 17.50 0.88 

1-4 hrs Outdoors 59.50 2.98 73.50 3.68 

1-4 hrs Indoors without 

LEV 
85.00 4.25 

105.00 5.25 

1-4 hrs Indoors with LEV 8.5 0.43 10.50 0.53 

Information for contributing scenario 8: 
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Roller application or 

brushing  

PROC 

10 

>4hrs Outdoors NA NA 153.13 7.66 

>4hrs Indoors without 

LEV 
NA NA 

218.75 10.94 

>4hrs Indoors with LEV NA NA 21.88 1.09 

1-4 hrs Outdoors NA NA 91.88 4.59 

1-4 hrs Indoors without 

LEV 
NA NA 

131.25 6.56 

>4hrs Outdoors NA NA 13.13 0.66 

Information for contributing scenario 9: 

 

Treatment of articles 

by dipping and 

pouring 

PROC 

13 

>4hrs Outdoors 123.96 6.20 153.13 7.66 

>4hrs Indoors without 

LEV 
177.08 8.85 

218.75 10.94 

>4hrs Indoors with LEV 17.71 0.89 21.88 1.09 

1-4 hrs Outdoors 74.38 3.72 91.88 4.59 

1-4 hrs Indoors without 

LEV 
106.25 5.31 

131.25 6.56 

1-4 hrs Indoors with LEV 10.63 0.53 13.13 0.66 

Information for contributing scenario 10: 

 

Quality control in a 

laboratory 

PROC 

15 

>4hrs Indoors without 

LEV 
35.42 1.77 

43.75 2.19 

>4hrs Indoors with LEV 3.54 0.18 4.38 0.22 

1-4 hrs Indoors without 

LEV 
21.25 1.06 

26.25 1.31 

1-4 hrs Indoors with LEV 2.13 0.11 2.63 0.13 

Information for contributing scenario 11: 

 

Hand-mixing with 

intimate contact and 

PPE only  

PROC 

19 

<4 hrs Outdoors NA NA 153.13 7.66 

<4 hrs Indoors without 

LEV 
NA NA 

218.75 10.94 

1-4 hrs Outdoors NA NA 91.88 4.59 

1-4 hrs Indoors without 

LEV 
NA NA 

131.25 6.56 

Information for contributing scenario 12: 

 

Non-industrial 

(professional) 

spraying 

PROC 

11 

>4hrs Outdoors NA NA 613.20 30.66 

>4hrs Indoors without 

LEV 
NA NA 

876.00 43.80 

>4hrs Indoors with LEV NA NA 175.20 8.76 

1-4 hrs Outdoors NA NA 367.92 18.40 

1-4 hrs Indoors without 

LEV 
NA NA 

525.60 26.28 

>4hrs Outdoors NA NA 105.12 5.26 

Information for contributing scenario 13: 

 

Heat and pressure 

transfer fluids in 

dispersive use but 

closed systems 

PROC 

20 

>4hrs Outdoors 24.79 1.24 30.63 1.53 

>4hrs Indoors without 

LEV 
35.42 1.77 

43.75 2.19 

>4hrs Indoors with LEV 7.08 0.35 8.75 0.44 

1-4 hrs Outdoors 14.88 0.74 18.38 0.92 

1-4 hrs Indoors without 

LEV 
21.25 1.06 

26.25 1.31 
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1-4 hrs Indoors with LEV 4.25 0.21 5.25 0.26 

 

The following RCR values were obtained using ECETOC TRA and the relevant DNELs 

 

Quantitative risk characterisation of dermal exposures to anhydrous or aqueous (in preparations of 5- 25 % w/w) 

ammonia for professional workers (ES 5 – Professional end-use) 

PROC 

code 

Exposure assumptions ES 4- exposure 

concentrations (EC) 

mg/kg bw/d 

Acute / long term 

systemic effects 

DNEL = 6.8 mg/kg 

bw/d 

Risk 

characterisation 

ratio 

D
u

ra
tio

n
 

U
se o

f 

v
en

tila
tio

n
 

N
o

 g
lo

v
es 

w
o

rn
 

G
lo

v
es 

w
o

rn
 (9

0
%

 

re
d

u
ctio

n
) 

N
o

 g
lo

v
es 

w
o

rn
 

G
lo

v
es 

w
o

rn
 (9

0
%

 

re
d

u
ctio

n
) 

Information for contributing scenario 2: 

 

PROC 1 1-4 hrs 

or >4 hrs 

Outdoors /Indoors without LEV 0.34 0.03 0.05 0.01 

Information for contributing scenario 3: 

 

PROC 2 1-4 hrs 

or >4 hrs 

Outdoors /Indoors without LEV 1.37 0.14 0.20 0.02 

Indoors with LEV 0.14 0.01 0.02 <0.01 

Information for contributing scenario 4: 

 

PROC 3 1-4 hrs 

or >4 hrs 

Outdoors /Indoors without LEV 0.34 0.03 0.05 0.01 

Indoors with LEV 0.03 <0.01 0.01 <0.01 

PROC 4 1-4 hrs 

or >4 hrs 

Outdoors /Indoors without LEV 6.86 0.69 1.01 0.10 

Indoors with LEV 0.69 0.07 0.10 0.01 

Information for contributing scenario 5: 

 

PROC 5 1-4 hrs 

or >4 hrs 

Outdoors /Indoors without LEV 13.71 1.37 2.02 0.20 

Indoors with LEV 0.07 0.01 0.01 <0.01 

Information for contributing scenario 6: 

 

PROC 8a 1-4 hrs 

or >4 hrs 

Outdoors  / Indoors without LEV 13.71 1.37 2.02 0.20 

Indoors with LEV 0.14 0.01 0.02 <0.01 

PROC 8b 1-4 hrs 

or >4 hrs 

Outdoors  / Indoors without LEV 6.86 0.69 1.01 0.10 

Indoors with LEV 0.69 0.07 0.10 0.01 

Information for contributing scenario 7: 

 

PROC 9 1-4 hrs Outdoors  / Indoors without LEV 6.86 0.69 1.01 0.10 
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or >4 hrs Indoors with LEV 0.69 0.07 0.10 0.01 

Information for contributing scenario 9: 

 

PROC 13 1-4 hrs 

or >4 hrs 

Outdoors  / Indoors without LEV 13.71 1.37 2.02 0.20 

Indoors with LEV 0.69 0.07 0.10 0.01 

Information for contributing scenario 10: 

 

PROC 15 1-4 hrs 

or >4 hrs 

Outdoors  / Indoors without LEV 0.34 0.03 0.05 0.01 

Indoors with LEV 0.03 <0.01 0.01 <0.01 

Information for contributing scenario 13: 

 

PROC 20 1-4 hrs or >4 

hrs 

Outdoors  / 

Indoors 

without LEV 

1.71 0.17 0.25 0.03 

Indoors with 

LEV 

0.14 0.01 0.02 <0.01 

 

Quantitative risk characterisation of inhalation exposure concentrations of anhydrous ammonia for professional 

workers (ES 5 – Professional end-use) 

PROC 

code 

Exposure assumptions ES 4- 

exposure 

concentrations 

(EC) mg/m
3
 

Acute / long-

term systemic 

effects 

DNEL = 47.6 

mg/m3 

Acute-local 

effects 

DNEL = 36 

mg/m3 

Long-term 

local effects 

DNEL = 14 

mg/m3 

RCR RCR RCR 

D
u

ra
tio

n
 

U
se o

f 

v
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tio

n
 

N
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P

E
 

R
P
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5
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n
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E
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P

E
 

R
P

E
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5
%
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d
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n
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P

E
 

R
P

E
 -9

5
%
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d

u
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n
 

Information for contributing scenario 2: 

 

PROC 

1 

1-4 hrs 

or >4 

hrs 

Outdoors 0.00 NA <0.01 NA <0.01 NA <0.01 NA 

Indoors without LEV 0.01 NA <0.01 NA <0.01 NA <0.01 NA 

Information for contributing scenario 3: 

 

PROC 

2 

>4hrs  Outdoors 24.79 1.24 
0.52 0.03 0.69 0.03 1.77 0.09 

Indoors without LEV 35.42 1.77 
0.74 0.04 0.98 0.05 2.53 0.13 

Indoors with LEV 3.54 0.18 
0.07 0.00 0.10 <0.01 0.25 0.01 

1-4 hrs Outdoors 14.88 0.74 
0.31 0.02 0.41 0.02 1.06 0.05 

Indoors without LEV 22.25 1.06 
0.47 0.02 0.59 0.03 1.52 0.08 

Indoors with LEV 2.13 0.11 
0.04 0.00 0.06 <0.01 0.15 0.01 

Information for contributing scenario 4: 

 

PROC >4hrs  Outdoors 49.58 2.48 
1.04 0.05 1.38 0.07 3.54 0.18 
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3 Indoors without LEV 70.83 3.54 
1.49 0.07 1.97 0.10 5.06 0.25 

Indoors with LEV 7.08 0.35 
0.15 0.01 0.20 0.01 0.51 0.03 

1-4 hrs Outdoors 29.75 1.49 
0.63 0.03 0.83 0.04 2.13 0.11 

Indoors without LEV 42.5 2.13 
0.89 0.04 1.18 0.06 3.04 0.15 

Indoors with LEV 4.25 0.21 
0.09 0.00 0.12 0.01 0.30 0.02 

PROC 

4 

>4hrs  Outdoors 49.58 2.48 
1.04 0.05 1.38 0.07 3.54 0.18 

Indoors without LEV 70.83 3.54 
1.49 0.07 1.97 0.10 5.06 0.25 

Indoors with LEV 7.08 0.35 
0.15 0.01 0.20 0.01 0.51 0.03 

1-4 hrs Outdoors 29.75 1.49 
0.63 0.03 0.83 0.04 2.13 0.11 

Indoors without LEV 42.5 2.13 
0.89 0.04 1.18 0.06 3.04 0.15 

Indoors with LEV 4.25 0.21 
0.09 0.00 0.12 0.01 0.30 0.02 

Information for contributing scenario 5: 

 

PROC 

5 

>4hrs  Outdoors 123.9

6 
6.20 

2.60 0.13 
3.44 0.17 8.85 0.44 

Indoors without LEV 177.0

8 
8.85 

3.72 0.19 
4.92 0.25 12.65 0.63 

Indoors with LEV 17.71 0.89 0.37 0.02 0.49 0.02 1.26 0.06 

1-4 hrs Outdoors 74.38 3.72 1.56 0.08 2.07 0.10 5.31 0.27 

Indoors without LEV 106.2

5 
5.31 

2.23 0.11 
2.95 0.15 7.59 0.38 

Indoors with LEV 10.63 0.53 0.22 0.01 0.30 0.01 0.76 0.04 

Information for contributing scenario 6: 

 

PROC 

8a 

>4hrs  Outdoors 123.9

6 
6.20 

2.60 0.13 
3.44 0.17 8.85 0.44 

Indoors without LEV 177.0

8 
8.85 

3.72 0.19 
4.92 0.25 12.65 0.63 

Indoors with LEV 17.71 0.89 0.37 0.02 0.49 0.02 1.26 0.06 

1-4 hrs Outdoors 74.38 3.72 1.56 0.08 2.07 0.10 5.31 0.27 

Indoors without LEV 106.2

5 
5.31 

2.23 0.11 
2.95 0.15 7.59 0.38 

Indoors with LEV 10.63 0.53 0.22 0.01 0.30 0.01 0.76 0.04 

PROC 

8b 

>4 hrs 

 

Outdoors 74.38 3.72 
1.56 0.08 2.07 0.10 5.31 0.27 

Indoors without LEV 106.2

5 

5.31 

2.23 0.11 
2.95 0.15 7.59 0.38 

Indoors with LEV 3.19 0.16 
0.07 0.00 0.09 <0.01 0.23 0.01 

1-4 hrs 

 

Outdoors 44.63 2.23 
0.94 0.05 1.24 0.06 3.19 0.16 

Indoors without LEV 63.75 3.19 
1.34 0.07 1.77 0.09 4.55 0.23 

Indoors with LEV 1.91 0.10 
0.04 0.00 0.05 <0.01 0.14 0.01 

Information for contributing scenario 7: 

 

PROC >4 hrs Outdoors 99.17 4.96 2.08 0.10 2.75 0.14 7.08 0.35 
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9  Indoors without LEV 141.6

7 
7.08 

2.98 0.15 
3.94 0.20 10.12 0.51 

Indoors with LEV 14.17 0.71 0.30 0.01 0.39 0.02 1.01 0.05 

1-4 hrs 

 

Outdoors 59.50 2.98 1.25 0.06 1.65 0.08 4.25 0.21 

Indoors without LEV 85.00 4.25 1.79 0.09 2.36 0.12 6.07 0.30 

Indoors with LEV 8.5 0.43 0.18 0.01 0.24 0.01 0.61 0.03 

Information for contributing scenario 9: 

 

PROC 

13 

>4 hrs 

 

Outdoors 123.9

6 
6.20 

2.60 0.13 
3.44 0.17 8.85 0.44 

Indoors without LEV 177.0

8 
8.85 

3.72 0.19 
4.92 0.25 12.65 0.63 

Indoors with LEV 17.71 0.89 0.37 0.02 0.49 0.02 1.26 0.06 

1-4 hrs 

 

Outdoors 74.38 3.72 1.56 0.08 2.07 0.10 5.31 0.27 

Indoors without LEV 106.2

5 
5.31 

2.23 0.11 
2.95 0.15 7.59 0.38 

Indoors with LEV 10.63 0.53 0.22 0.01 0.30 0.01 0.76 0.04 

Information for contributing scenario 10: 

 

PROC 

15 

>4 hrs 

 

Indoors without LEV 35.42 1.77 0.74 0.04 0.98 0.05 2.53 0.13 

Indoors with LEV 3.54 0.18 0.07 0.00 0.10 <0.01 0.25 0.01 

1-4 hrs 

 

Indoors without LEV 21.25 1.06 0.45 0.02 0.59 0.03 1.52 0.08 

Indoors with LEV 2.13 0.11 0.04 0.00 0.06 <0.01 0.15 0.01 

Information for contributing scenario 13: 

 

PROC 

20 

>4 hrs 

 

Outdoors 24.79 1.24 0.52 0.03 0.69 0.03 1.77 0.09 

Indoors without LEV 35.42 1.77 0.74 0.04 0.98 0.05 2.53 0.13 

Indoors with LEV 7.08 0.35 0.15 0.01 0.20 0.01 0.51 0.03 

1-4 hrs 

 

Outdoors 14.88 0.74 0.31 0.02 0.41 0.02 1.06 0.05 

Indoors without LEV 21.25 1.06 0.45 0.02 0.59 0.03 1.52 0.08 

Indoors with LEV 4.25 0.21 0.09 0.00 0.12 0.01 0.30 0.02 

 

 

Quantitative risk characterisation of inhalation exposure concentrations of  aqueous ammonia (in preparations of 5-

25% w/w) in professional workers (ES 4 – Professional end-use) 

 

PROC 

code 

Exposure assumptions ES 4- exposure 

concentrations 

(EC) mg/m
3
 

Acute /long-term 

systemic effects 

DNEL = 47.6 

mg/m3 

Acute – local 

effects 

DNEL = 36 

mg/m3 

Long-term 

local effects 

DNEL  = 14 

mg/m3 

RCR RCR RCR 
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Information for contributing scenario 2: 

 

PROC 

1 

1-4 hrs 

or >4 

hrs 

Outdoors 0.00 NA <0.01 NA <0.01 NA <0.01 NA 

Indoors 

without LEV 

0.01 NA <0.01 NA <0.01 NA <0.01 NA 

Information for contributing scenario 3: 

 

PROC 

2 

>4hrs  Outdoors 30.63 1.53 0.64 0.03 0.85 0.04 2.19 0.11 

Indoors 

without LEV 

43.75 2.19 0.92 0.05 1.22 0.06 3.13 0.16 

Indoors with 

LEV 

4.38 0.22 0.09 0.00 0.12 0.01 0.31 0.02 

1-4 hrs Outdoors 18.38 0.92 0.39 0.02 0.51 0.03 1.31 0.07 

Indoors 

without LEV 

26.25 1.31 0.55 0.03 0.73 0.04 1.88 0.09 

Indoors with 

LEV 

2.63 0.13 0.06 0.00 0.07 <0.01 0.19 0.01 

Information for contributing scenario 4: 

 

PROC 

3 

>4hrs  Outdoors 61.25 3.06 1.29 0.06 1.70 0.09 4.38 0.22 

Indoors 

without LEV 

87.5 4.38 1.84 0.09 2.43 0.12 6.25 0.31 

Indoors with 

LEV 

8.75 0.44 0.18 0.01 0.24 0.01 0.63 0.03 

1-4 hrs Outdoors 36.75 1.84 0.77 0.04 1.02 0.05 2.63 0.13 

Indoors 

without LEV 

52.50 2.63 1.10 0.06 1.46 0.07 3.75 0.19 

Indoors with 

LEV 

5.25 0.26 0.11 0.01 0.15 0.01 0.38 0.02 

PROC 

4 

>4hrs  Outdoors 61.25 3.06 1.29 0.06 1.70 0.09 4.38 0.22 

Indoors 

without LEV 

87.5 4.38 1.84 0.09 2.43 0.12 6.25 0.31 

Indoors with 

LEV 

8.75 0.44 0.18 0.01 0.24 0.01 0.63 0.03 

1-4 hrs Outdoors 36.75 1.84 0.77 0.04 1.02 0.05 2.63 0.13 

Indoors 

without LEV 

52.5 2.63 1.10 0.06 1.46 0.07 3.75 0.19 

Indoors with 

LEV 

5.25 0.26 0.11 0.01 0.15 0.01 0.38 0.02 

Information for contributing scenario 5: 

 

PROC 

5 

>4hrs  Outdoors 153.13 7.66 3.22 0.16 4.25 0.21 10.94 0.55 

Indoors 

without LEV 

218.75 10.94 4.60 0.23 6.08 0.30 15.63 0.78 
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Indoors with 

LEV 

21.88 1.09 0.46 0.02 0.61 0.03 1.56 0.08 

1-4 hrs Outdoors 91.88 4.59 1.93 0.10 2.55 0.13 6.56 0.33 

Indoors 

without LEV 

131.25 6.56 2.76 0.14 3.65 0.18 9.38 0.47 

Indoors with 

LEV 

13.13 0.66 0.28 0.01 0.36 0.02 0.94 0.05 

Information for contributing scenario 6: 

 

PROC 

8a 

>4hrs  Outdoors 153.13 7.66 3.22 0.16 4.25 0.21 10.94 0.55 

Indoors 

without LEV 
218.75 10.94 

4.60 0.23 6.08 0.30 15.63 0.78 

Indoors with 

LEV 
21.88 1.09 

0.46 0.02 0.61 0.03 1.56 0.08 

1-4 hrs Outdoors 91.88 4.59 1.93 0.10 2.55 0.13 6.56 0.33 

Indoors 

without LEV 
131.25 6.56 

2.76 0.14 3.65 0.18 9.38 0.47 

Indoors with 

LEV 
13.13 0.66 

0.28 0.01 0.36 0.02 0.94 0.05 

PROC 

8b 

>4 hrs 

 

Outdoors 91.88 4.59 1.93 0.10 2.55 0.13 6.56 0.33 

Indoors 

without LEV 

131.25 6.56 2.76 0.14 3.65 0.18 9.38 0.47 

Indoors with 

LEV 

3.94 0.20 0.08 0.00 0.11 0.01 0.28 0.01 

1-4 hrs 

 

Outdoors 55.13 2.76 1.16 0.06 1.53 0.08 3.94 0.20 

Indoors 

without LEV 

78.75 3.94 1.65 0.08 2.19 0.11 5.63 0.28 

Indoors with 

LEV 

2.36 0.12 0.05 0.00 0.07 <0.01 0.17 0.01 

Information for contributing scenario 7: 

 

PROC 

9 

>4hrs 

 

Outdoors 122.50 6.13 2.57 0.13 3.40 0.17 8.75 0.44 

Indoors 

without LEV 
175.00 8.75 

3.68 0.18 4.86 0.24 12.50 0.63 

Indoors with 

LEV 
17.50 0.88 

0.37 0.02 0.49 0.02 1.25 0.06 

1-4 hrs 

 

Outdoors 73.50 3.68 1.54 0.08 2.04 0.10 5.25 0.26 

Indoors 

without LEV 
105.00 5.25 

2.21 0.11 2.92 0.15 7.50 0.38 

Indoors with 

LEV 
10.50 0.53 

0.22 0.01 0.29 0.01 0.75 0.04 

Information for contributing scenario 8: 

 

PROC 

10 

>4hrs 

 

Outdoors 153.13 7.66 3.22 0.16 4.25 0.21 10.94 0.55 

Indoors 

without LEV 

218.75 10.94 4.60 0.23 6.08 0.30 15.63 0.78 

Indoors with 

LEV 

21.88 1.09 0.46 0.02 0.61 0.03 1.56 0.08 

1-4 hrs Outdoors 91.88 4.59 1.93 0.10 2.55 0.13 6.56 0.33 
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 Indoors 

without LEV 

131.25 6.56 2.76 0.14 3.65 0.18 9.38 0.47 

Indoors with 

LEV 

13.13 0.66 0.28 0.01 0.36 0.02 0.94 0.05 

Information for contributing scenario 9: 

 

PROC 

13 

>4hrs 

 

Outdoors 153.13 7.66 3.22 0.16 4.25 0.21 10.94 0.55 

Indoors 

without LEV 

218.75 10.94 4.60 0.23 6.08 0.30 15.63 0.78 

Indoors with 

LEV 

21.88 1.09 0.46 0.02 0.61 0.03 1.56 0.08 

1-4 hrs 

 

Outdoors 91.88 4.59 1.93 0.10 2.55 0.13 6.56 0.33 

Indoors 

without LEV 

131.25 6.56 2.76 0.14 3.65 0.18 9.38 0.47 

Indoors with 

LEV 

13.13 0.66 0.28 0.01 0.36 0.02 0.94 0.05 

Information for contributing scenario 10: 

 

PROC 

15 

>4 hrs 

 

Indoors 

without LEV 
43.75 2.19 

0.92 0.05 1.22 0.06 3.13 0.16 

Indoors with 

LEV 
4.38 0.22 

0.09 0.00 0.12 0.01 0.31 0.02 

1-4 hrs 

 

Indoors 

without LEV 
26.25 1.31 

0.55 0.03 0.73 0.04 1.88 0.09 

Indoors with 

LEV 
2.63 0.13 

0.06 0.00 0.07 <0.01 0.19 0.01 

Information for contributing scenario 11: 

 

PROC 

19 

>4 hrs 

 

Outdoors 153.13 7.66 3.22 0.16 4.25 0.21 10.94 0.55 

Indoors 

without LEV 

218.75 10.94 4.60 0.23 6.08 0.30 15.63 0.78 

1-4 hrs 

 

Outdoors 91.88 4.59 1.93 0.10 2.55 0.13 6.56 0.33 

Indoors 

without LEV 

131.25 6.56 2.76 0.14 3.65 0.18 9.38 0.47 

Information for contributing scenario 12: 

 

PROC 

11 

>4hrs Outdoors 613.20 30.66 12.88 0.64 17.03 0.85 43.80 2.19 

Indoors 

without LEV 

876.00 43.80 18.40 0.92 24.33 1.22 62.57 3.13 

Indoors with 

LEV 

175.20 8.76 3.68 0.18 4.87 0.24 12.51 0.63 

1-4 hrs 

 

Outdoors 367.92 18.40 7.73 0.39 10.22 0.51 26.28 1.31 

Indoors 

without LEV 

525.60 26.28 11.04 0.55 14.60 0.73 37.54 1.88 

Indoors with 

LEV 

105.12 5.26 2.21 0.11 2.92 0.15 7.51 0.38 

Information for contributing scenario 13: 

 

PROC >4hrs Outdoors 30.63 1.53 0.64 0.03 0.85 0.04 2.19 0.11 
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20 Indoors 

without LEV 

43.75 2.19 0.92 0.05 1.22 0.06 3.13 0.16 

Indoors with 

LEV 

8.75 0.44 0.18 0.01 0.24 0.01 0.63 0.03 

1-4 hrs 

 

Outdoors 18.38 0.92 0.39 0.02 0.51 0.03 1.31 0.07 

Indoors 

without LEV 

26.25 1.31 0.55 0.03 0.73 0.04 1.88 0.09 

Indoors with 

LEV 

5.25 0.26 0.11 0.01 0.15 0.01 0.38 0.02 

 

 

 

4 

 

 

Guidance to DU to evaluate whether he works inside the boundaries set by the ES 

 

Environmental releases: 

 

 As no environmental exposure is presented no specific requirements aside from standard good professional practices 

are needed 

 

Worker exposure: 

 

In order to work within the boundaries of the ES the following conditions should be met: 

 

 LEV should be in place in indoor facilities at times when natural ventilation is not sufficient. 

 Where the potential for dermal exposure exists, gloves with a minimum efficiency of 90% and RPE with 95% 

efficiency should be worn. 

 Health monitoring should be conducted regularly to ascertain the potential levels of exposure. 

 Personal protective clothing (e.g. face/eye protection, helmet, gloves, boots and protective overalls) should be worn 

when any potential contact may arise.  

 All technological devices should have a proper quality certification, and are regularly controlled and maintained to 

avoid the uncontrolled discharge of ammonia.  

 Workers should be fully trained. 

 Any measured worker exposure levels should be confirmed to be below the relevant DNEL as presented in section 3 

above. 

 
 
 

 
 


