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This document offers guidance and key considerations for Quantitative Risk Assessment (QRA) 
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1 Introduction 

 

A Quantitative Risk Assessment (QRA) may be required under Section 26 of the Environmental 

Protection and Management Act (EPMA) and the Fire Safety Act and Fire Safety (Petroleum 

and Flammable Materials) Regulations for the use, transport or storage of hazardous 

materials included in NEA’s and SCDF’s lists of controlled substances (see Annex A for details). 

As the storage, use and transport of hazardous materials can vary, the imposition of a QRA 

requirement will depend on the type and quantity of hazardous materials involved, as well as 

the potential impact on surrounding land uses.    

A QRA is intended to: 

a. Identify hazards and quantify risks related to the use, storage and transport of 

hazardous materials; 

b. Determine hazards and risks due to possible fire, explosion and toxic release outcomes; 

c. Recommend measures to address major hazards / risks and to keep the residual risk 

to as As Low As Reasonably Practicable (ALARP) 

d. Facilitate the development of emergency response plans; and  

e. Facilitate land planning decisions. 

There are three types of QRAs in Singapore: 

a. Fixed installation QRA (iQRA) for installations using and/or storing hazardous 

materials;  

b. Pipeline QRA (pQRA) for pipelines conveying hazardous materials; and 

c. Bulk transport QRA (tQRA) for conveying hazardous materials by road in bulk, for 

example in ISO containers (road tankers) or loads comprising multiple intermediate 

bulk containers (IBCs), or packaged hazardous materials. 

1.1 QRA Pre-consultation and Assessment Checklist 

The Major Hazards Department (MHD) coordinates the submission and evaluation of QRAs.  

Companies intending to develop or modify installations that handle or store hazardous 

materials may use the checklist below as a preliminary screening tool to self-assess, if a QRA 

is required.  The QRA requirement will depend on the type, quantity and how hazardous 

materials are handled, as well as the potential impact on surrounding land uses.  Companies 
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must engage MHD at an early project stage for pre-consultation (contact_MHD@mom.gov.sg) 

to confirm if a QRA is required.  A Registered Consultant1 is required for the conduct of a QRA.    

 

Table 1 QRA Assessment Checklist 

Quantitative Risk Assessment (QRA) Checklist 
This assessment tool reflects the key considerations from agencies when determining whether QRA 
is required. 
 

Assessment Criteria for Fixed Installation QRA (iQRA) ☐ New Installation ☐ Facility Modification 
 

1. ☐ The facility handles Hazardous Substances (HS) licensed by NEA or Petroleum & 
Flammable Materials (P&FM) licensed by SCDF as specified in Annex A - Chemical List. 

2. ☐ Chemical quantities and risk: 
i. Chemical storage involves bulk quantities such as storage tanks exceeding 10m³ 

capacity, ISO containers, Y-ton cylinders, trailers, or other bulk storage/distribution 
systems; OR 

ii. Operations could potentially pose offsite impact from fire, explosion, or toxic 
release scenarios, e.g. bulk chemical storage/processing near site boundary, 
outdoor operations, severe operating conditions, etc. 

3. ☐ For modification projects: The proposed works will increase inventory of HS/P&FM and 
change the site’s existing risk profile significantly, e.g. expanding risk contours that affect 
surrounding land or developments.  
 

Assessment Criteria for Transportation and Pipeline QRA (tQRA and pQRA) 
 
Technical agencies evaluate risks from chemical transport and distribution that could affect sensitive 
receptors along the route. 
 

4. ☐ New HS/P&FM transport routes via road/offsite pipeline.  Refer to NEA Transport 
Approval Map and P&FM Transport Licence for existing routes and information; OR 

5. ☐ Increase in quantity and concentration of materials transported, packaging size or 
operating conditions. 

 

Outcome: 

☐ A fixed Installation QRA (iQRA) is required when criterion (1) and (2) are met.  For 
modification projects, QRA is required when criterion (1) and (3) are met.     

☐ A transportation QRA (tQRA) or pipeline QRA (pQRA) is required when either criterion (4) 
or (5) is met.  

☐ No QRA Required (All criteria not applicable) 

 
1 For the complete list of registered QRA consultants, please refer to NEA’s website at 
https://www.nea.gov.sg/docs/default-source/our-services/building-planning/list-of-registered-qra-
consultancy-firms-1-dec-25.pdf  

mailto:contact_MHD@mom.gov.sg
https://www.nea.gov.sg/docs/default-source/our-services/building-planning/list-of-registered-qra-consultancy-firms-1-dec-25.pdf
https://www.nea.gov.sg/docs/default-source/our-services/building-planning/list-of-registered-qra-consultancy-firms-1-dec-25.pdf
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Companies should submit the QRA pre-consultation form to MHD for the official confirmation on the 
applicability of a QRA. 
 
Where QRA is required, companies should: 

• Engage registered QRA consultant during the early project stage to carry out the QRA and 
comply with all QRA criteria 

• Allocate appropriate project timeline (estimated 4-6 months) for QRA completion and 
regulatory review.  More details can be found in the next section. 

2 QRA Criteria & ALARP Demonstration 

 

Singapore adopts risk-based criteria for QRA, considering factors such as sensitive receptors, 

boundaries and land types.  The criteria are defined in terms of Individual Risk of Fatality, 

Individual Risk of Injury, Cumulative Escalation and Occupied Buildings Risk. Where a QRA is 

required, the hazardous installations and operations must comply with all relevant criteria 

prescribed in the QRA Criteria Guidelines.  The company must ensure that risk contours 

generated do not encroach onto any sensitive receptors2 , such as housings, education 

institution, health and medical care facilities, etc.  before approval can be granted.  Where 

practicable, companies must also consider implementing additional measures to reduce the 

extent of the risk contours. 

Please refer to the QRA Technical Guidance, Criteria Guidelines and Submission Format3 for 

detailed information on QRA criteria and requirements. 

2.1 Design Facility to meet QRA Criteria 

Companies must incorporate safety considerations through the design and construction of 

their facilities, prioritising inherently safer design to reduce the risk of the facility.  To achieve 

this, companies should consider: 

a. Material substitution.  Whenever possible, replace hazardous chemicals with safer 

alternatives – for example, using water-based solvents instead of flammable organic 

solvents and opting for less toxic raw materials. 

b. Minimise hazardous inventory.  Limit the quantity of hazardous substances stored or 

processed at any given time. Approaches include using smaller reactor systems with 

lower volume capacities and generating hazardous intermediates only as needed and 

 
2 Refer to the QRA Technical Guidance for the definition and list of sensitive receptors. 
3 Please refer to the NEA’s website for QRA Technical Guidance, Criteria Guidelines and Submission Format.  
(https://www.nea.gov.sg/our-services/development-control/overview)   

https://www.nea.gov.sg/our-services/development-control/overview
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immediately consuming them in subsequent reactions to minimise the inventory of 

dangerous materials on-site. 

c. Process simplification.  Design systems to eliminate unnecessary complexity and 

reduce potential failure points. For instance, consider gravity flow instead of pump-

driven ones to reduce the likelihood of mechanical failure and leaks. 

d. Operating under safer conditions.  Maintain lower process pressures and 

temperatures to avoid high-energy releases. Keep processes operating below flash 

points of materials and outside flammability zones to prevent fire hazards.  

e. Adopt passive safety design.  Incorporate safety into the design of facility. Examples 

include optimising layout of equipment to minimise risk to the public, installing 

firewalls to prevent escalation to neighbouring facility and enclosing toxic operations 

with scrubbers to mitigate exposure risks. 

QRA reports that do not meet the relevant criteria will be rejected. 

2.2 ALARP Demonstration 

In the QRA report, companies must provide a structured demonstration that the facility’s 

risks have been reduced to a level that is As Low As Reasonably Practicable (ALARP).  As 

part of this demonstration, they should include: 

a. A thorough evaluation of the effectiveness of existing safeguards, alongside an 

exploration of additional risk mitigation measures, covering engineering, procedural, 

and administrative options; and  

b. Clear documentation of the decision-making process, showing that all feasible risk 

reduction measures have been assessed and, where appropriate, implemented – 

including those offering benefits that may appear disproportionate relative to their 

cost. The demonstration should include well-supported justifications that any further 

risk reduction would be grossly disproportionate to the additional benefit gained.  

Such demonstration could provide a basis for inclusion in Safety Cases for Major Hazard 

Installations. 

2.2.1 QRA Affecting JTC’s Land 

An In-Principle No Objection (IPNO) from JTC has to be obtained if (i) JTC is the landlord for 

the site undergoing QRA and/or (ii) the resulting fatality, injury, cumulative risk contours 

encroach wholly or partially onto JTC’s land. When JTC’s land is affected by a QRA, the 

company or consultant is required by JTC to endeavour confining the individual risk contours 
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within the boundary of the subject site. Otherwise, the company or consultant is to submit in 

writing to JTC4: 

a. Explanations of why the injury contour cannot be confined within the site, including 

the quantifiable cost to do so and explain why it is prohibitive, and/or why it cannot 

practicably be further reduced, and the trade-offs involved if the injury contour were 

to be confined within the site; 

b. Explanations of the mitigating measures that will be put into place to reduce the risks 

to as low as reasonably practicable (i.e. the risk contours should be made as small as 

reasonably practicable); and 

c. Illustrations of how the contour is based on existing operations of the company, if the 

resultant contour is due to existing operations and not a proposed expansion. 

2.3 QRA Submission and Processing Timeline 

Companies are advised to prepare and submit QRA during early project design stages (e.g. 

such as during land allocation and before commencing CORENET X submissions) so that 

siting issues can be identified early to ensure compatible land use.  Companies must obtain 

QRA In-Principle No Objection before construction can commence.  The QRA5 report should 

be submitted through contact_MHD@mom.gov.sg.   

Assessing agencies will typically limit the review process to a maximum of two rounds of 

comments, except where additional rounds are necessary due to complexity/incompleteness 

of the submissions or changes in project parameters.  MHD will conduct a completeness check 

on the submitted report (with electronic files) and notify companies and consultants when 

assessment commences.  The first round of comments will be provided within fifteen (15) 

working days from commencement of assessment, with subsequent comments provided 

within ten (10) working days.  A clarification meeting will be arranged thereafter to address 

any unresolved issues.   

Companies and consultants are expected to respond promptly upon receiving the comments.  

If no response is received within two months, an extension request with justification must be 

submitted; otherwise, MHD will proceed to void the submission.  To avoid delays in the 

project timeline, companies are strongly advised to allocate approximately four months for 

QRA clearance.   

 
4 Refer to JTC’s requirement for QRA reports - https://www.jtc.gov.sg/get-help/managing-your-tenancy-or-
lease/tenancy-and-lease-forms-and-documents.  
5 Refer to the QRA Submission Format for details on the required report format and electronic files that need 
to be submitted.   

mailto:contact_MHD@mom.gov.sg
https://www.jtc.gov.sg/get-help/managing-your-tenancy-or-lease/tenancy-and-lease-forms-and-documents
https://www.jtc.gov.sg/get-help/managing-your-tenancy-or-lease/tenancy-and-lease-forms-and-documents
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Annex A – NEA’s and SCDF’s list of controlled materials generating Health and 

Safety (H&S) buffers  

NEA’s controlled list of Hazardous Substances generating Health & Safety buffers 

S/No Material Name 

Gases 

1 Ammonia  

2 Antimony Trihydride 

3 Arsine  

4 Boron Trichloride 

5 Boron Trifluoride 

6 Carbon Monoxide 

7 Chlorine  

8 Chlorine Trifluoride 

9 Diborane 

10 Ethylene Oxide 

11 Fluorine 

12 Germane 

13 Hydrogen Chloride (Anhydrous)  

14 Hydrogen Cyanide 

15 Hydrogen Fluoride (Anhydrous)  

16 Hydrogen Selenide 

17 Methyl Mercaptan 

18 Methyl Bromide  

19 Methyl Chloride 

20 Nitric Oxide 

21 Nitrogen Trifluoride 

22 Phosgene  

23 Phosphine  

24 Phosphorus Pentafluoride 

25 Phosphorus Trichloride 

26 Sulphur Tetrafluoride 

27 Sulphuryl Fluoride 

28 Tungsten Hexafluoride 
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NEA’s controlled list of Hazardous Substances generating Health & Safety buffers 

S/No Material Name 

Volatile Fuming Liquids 

1 Acetic Acid 

2 Boron tribromide 

3 Bromine 

4 Chloropicrin 

5 Chlorosulphonic Acid 

6 Formaldehyde 

7 Formic Acid 

8 Hydrochloric Acid 

9 Hydrofluoric Acid 

10 Hydrogen Cyanide; Hydrocyanic Acid 

11 Methyl Isocyanate 

12 Toluene Diisocyanate 

13 Nitric Acid 

14 Oleum 

Others 

1 Other chemicals with acute toxic, category 1, 2 and 3 inhalation exposure 
route. 

 

SCDF’s controlled list of Petroleum and Flammable Materials generating Health & Safety 
buffers 

S/No Material Name 

Petroleum and Flammable Materials (including mixtures) 

1 Flammable Gases, category 1 or 2 

2 Flammable Liquids, category 1, 2 or 3  

3 Flammable Solids, Division 4.3 – substances that may ignite spontaneously or 
release flammable or toxic gases upon contact with water.  
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Frequently Asked Questions 

Question: What should company consider when preparing QRA for early submission?  

Answer: Companies must prepare and submit QRA at an early project stage so that siting 

issues could be identified early to ensure the compatibility of land use. Coarse engineering 

information available at that point of the project could be used for the QRA preparation. 

These include: 

a. Maximum projected inventory of hazardous materials expected to be stored and used 

at the site based on the production capacity and design of comparable facilities; 

b. Expected processing conditions; and  

c. Key equipment specifications and anticipated site layout.  

The approach for conducting a QRA is prescribed in the QRA Technical Guidance, and it should 

include: 

• Preliminary risk assessment and identification of major accident hazards and scenarios; 

• Determination of consequences and frequencies of scenarios based on available 

engineering information; and 

• Assessment of sensitive receptors that could be impacted by the risk contours; and  

High-level evaluation of mitigation measures for feasibility. 

Question: Are companies required to restart the QRA process if there are modifications to 

process design, the type of hazardous materials, or their quantities during the course of the 

project?  

Answer: MHD recognises that engineering data and assumptions are subject to change during 

the early phases of a project and will evolve as the project progresses and the engineering 

design is further refined. The QRA report should be updated to reflect changes in design and 

scope as they arise. However, revisiting the QRA modelling will not be required if the original 

operating parameters and assumptions are determined to be sufficiently conservative. 

Companies should, as far as possible, maintain the risk profile and H&S buffer size and avoid 

the expansion throughout the project’s development. 
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Question: What are the scenarios that will cause the QRA to not meet criteria?  

Answer: A QRA will not meet criteria if hazards are missed, data is inaccurate or generate risk 

results that exceed regulatory criteria. This applies to situations where a company stores large 

quantities of hazardous chemicals, resulting in potential offsite fire, explosion, or toxic  

release risks that exceed allowable levels defined in the QRA Technical Guidance and affect 

sensitive receptors such as housings, education institution, health and medical care facilities, 

etc.   

Question: What is the expected processing time for QRA reports?   

Answer: The duration required to process QRA reports depends on various factors, such as 

the quality and completeness of the submission in meeting the requirements prescribed in 

the QRA Technical Guidance, Criteria Guidelines and Submission Format. This includes the 

appropriate use of technical assumptions, sound modelling methodologies, accuracy of 

results, and compliance with all QRA criteria. To avoid delays in the project timeline, 

companies are strongly advised to allocate approximately four (4) to six (6) months for QRA 

clearance. 

Agencies will typically limit the review process to a maximum of two rounds of comments. 

MHD will conduct a completeness check on the submitted report (with electronic files) and 

notify companies and consultants when assessment commences. The first round of 

comments will be provided within fifteen (15) working days from commencement of 

assessment, with subsequent comments provided within ten (10) working days. A clarification 

meeting will be arranged thereafter to address any unresolved issues.   

Companies are reminded to submit the QRA report in accordance with the QRA submission 

guidelines and to address agencies’ comments promptly, ensuring that the clearance 

process can proceed without delay. Agencies will reject reports if they are incomplete, such 

as missing/incompatible electronic files, or if they fail to meet the prescribed criteria. These 

could extend the assessment timeline due to the need for corrections and resubmission. 
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Figure 1 QRA Process and Service Standards  

 

 


