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This document was developed by the National Environment Agency (NEA) in consultation
with the Pollution Control Study (PCS) consultants.
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Air Dispersion Modelling Study (ADMS) Guidelines

Purpose

These guidelines serve to provide general reference for consultants conducting Air Dispersion
Modelling Studies (ADMS) in environmental assessment reports, such as Pollution Control
Study (PCS) and waiver cases.

The guidelines outline standard methodologies and technical requirements to support
consultants in preparing comprehensive air quality impact assessments.

1.

What Developments Require an Air Dispersion Modelling Study (ADMS)?

Developments requiring Air Dispersion Modelling Study (ADMS) include, but are not
limited to, the following:

(1)

(2)

3)

When the proposed chimney stack from fuel burning equipment using clean fuels
(such as natural gas, town gas, liquefied petroleum gas or ultra-low sulphur diesel)
does not adhere to the minimum chimney height (MCH) requirements set out in
the SS593:2013

= To establish that the proposed development with chimney does not impact air
quality at the existing receptor! location affected by the MCH

When the proposed receptor does not adhere to the building height control (BHC)
requirements either set out in the SS593:2013 or determined by ADMS?

= To establish that the existing development with chimney does not affect air
guality of the affected receptor location

Pollutive development that generates emissions from its operation
= Applicable to developments that utilise fuel burning equipment using other
feedstocks such as biomass, general waste, toxic industrial waste and

sludges.

= To determine the appropriate chimney height and establish the resulting BHC
on surrounding future developments

What Are the Key Sections in an ADMS Report?

The following sections should be included in the ADMS report:

a) Background Information
b) Model Scenarios

1 “Sensitive receptors” are defined in Chapter 13 (Definition and Abbreviations) of the QRA Technical Guidance
(revision 4) from NEA'’s website. Developments not under the lists are defined as “other receptors”

2 BHC determined by ADMS is available from application of Environmental Information (El) on NEA website:
Environmental Information (EI)

Page 3 of 10


https://www.nea.gov.sg/our-services/development-control/guidelines-for-building-plan-submission/environmental-information

Updated as of Mar 2025

c) Modelling Software

d) Emission Inputs

e) Background Concentration

f)  Meteorological Data

g) Model Domain Size

h) Building Effects

i)  Model Output (where available)
i) Assessment of Impact

3.  What Should Be Covered in Each Section of the Report?

a) Background Information

» Indicate site information, key emission sources and list all types of pollutants
generated by this project (including both criteria® and non-criteria air pollutants)

= Explain why ADMS was required for the project, and highlight the surrounding
sensitive receptors and their distances from emission source(s)

b) Model Scenarios

= Describe the different scenarios mentioned in Q1 that are applicable for the
project

= E.g. for a pollutive development, when determining the BHC to be imposed on
the surrounding, modelling scenarios of each emitted pollutant at varying
heights and distances away from the pollution source should be considered

= E.g. for a development to be built above the pre-established BHC, the
modelling scenarios should minimally include one whereby the building is built
only up to the BHC and another whereby the building is built to the proposed
height exceeding the BHC.
c) Modelling Software

= |ndicate the model and the version used. Internationally accepted models such
as AERMOD, ADMS-Urban or similar models should be used.

d) Emission Inputs

* Indicate stack information* and emission rate (g/s) of all air pollutant (including
both criteria and non-criteria air pollutants)

= Provide the sources of data and how each input was derived (if the input used
was calculated)

3 Criteria air pollutants refer to CO, NO2, PMio, PM25, and SOz
4 For example, but not limited to, stack height (m), stack diameter (m), exit velocity (m/s), exit temperature (°C),
flow rates (Nm3/s)
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e) Background Concentration

Indicate the source and value of background concentration that will be used for
each criteria/non-criteria pollutant, where the latest one (1) calendar year is
recommended®.

Preferably an independent on-site measurement of the short-term background
concentration should be conducted®. Background concentrations can also be
obtained from Singstat for both short-term and long-term background
concentrations.

f) Meteorological Data

Meteorological data should be obtained from Meteorological Service
Singapore (MSS) and be for the same year as that for the background
concentration (part e above)

Data from the nearest MSS meteorological station should be used. Any
missing data or unavailable data parameter(s) should be furnished with data
from the next nearest MSS meteorological station. Please write to
sales_climo@nea.gov.sg (https://www.weather.gov.sg/about-contact-us/) to
enquire about the nearest meteorological station(s) and available data. Please
also indicate meteorological station chosen.

g) Model Domain Size

Indicate the area of interest, where the domain should be large enough to cover
the key impact areas and/or sensitive receptors identified

h) Building Effects

Indicate the buildings which were included in the model and details of each
building (e.g. height, footprint, location, distance from emission source)

If no buildings were included, an explanation should be provided

i) Model Output (where applicable):

Impact from the source on applicable receptors

Provide a 2D heat map of ground level concentration of all pollutants modelled

Show the impact on sensitive receptor(s) by providing a table on impact at all
identified sensitive receptor(s), which contains coordinates of sensitive
receptor(s), distance of sensitive receptor(s) from emission source(s),
background concentration, process contribution, predicted environmental
concentration, contribution as a percentage of Singapore’s Ambient Air Quality
Targets (long-term)’ (“Targets”), where applicable

5 When considering the calendar year used for background concentration, parties should avoid 2023 due to the
outbreak of haze during that year

6 Independent on-site air quality monitoring programme should adhere to the requirements set out under the section
“Air Quality Monitoring”

7 Refer to Annex A for Singapore’s Ambient Air Quality Targets (long-term)
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= Show the impact on other receptors by providing a table on maximum impact
among the modelling domain, which contains coordinates of impacted area,
distance(s) from emission source(s), background concentration, process
contribution, predicted environmental concentration, contribution as a
percentage of Targets, where applicable

Building downwash effect and concentrations at different elevations®

» To include the outputs of two scenarios (e.g. one scenario with the proposed
building height not meeting the BHC, and another scenario with the height up
to the BHC) for all emitted pollutants

= The output should calculate the difference in ground and high-level
concentration of all emitted pollutants between the two modelled scenarios

Determination of BHC on future developments®

= To include the model output of pollutant concentration at varying heights and
distances from the emission source

j) Assessment of impact:

Impact from the source on applicable receptors

= To compare the results with the passing guidelines shown in Table 1

Building downwash effect

= To assess the difference in ground and high-level concentration of pollutants
between the two modelled scenario

» Theimpact at sensitive receptors and other receptors at all heights should meet
the passing guidelines shown in Table 1

Determination of BHC on future developments

= To meet the passing guidelines shown in Table 1

= The final building height to be determined based on the worst-performing
pollutant

8 Required for applications for waiver of MCH and/ or BHC requirement and the receptor has openings (e.g.
windows, doors or air intake points) within the affected distance

9 Required for pollutive developments with fuel burning equipment utilising feedstocks such as toxic industrial
wastes, general wastes, biomass or sludges
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Allowable Increase Total Allowable
Pollutant | Background Receptor (without background) (with background)
Category | Level Type from source at receptor | from source at
end receptor end
10% of Target or up to Up to Target
o Sensitive Target, whichever is
Criteria lower
pollutant | Below Target!!
(NO2) 25% of Target or up to
Non-Sensitive | Target, whichever is Up to Target
lower
Sensitive 20% of Target Up to Target
Criteria
pollutant | Below Target 25% of Target or up to
(CO) Non-Sensitive | Target, whichever is Up to Target
lower
Prim%ry Target: <0.1 Primary Target:
/m
HO Background + <0.1
Hg/m3
If the primary target
cannot be met, please If Primary Target is
implement good design®? | _ " "% y targ
Criteria Sensitive and  Best  Available '
ollutants | EXceeding Technologies (BAT) or | Short-term
E)SO ) Target Pollution Control | Background + 10% of
2 Equipment (PCE) and | Target
demonstrate that
. L Long-term
increment is within 10% of =ong-lerm 0
Target (short-term) and | Background + 1% of
1% of Target (long-term). | Target
0
Non-Sensitive | 25% of Target $:rc$<§tround + 25% of
Short-term
Implement good design Background + 10% of
and BAT or PCE and Target
Criteria Sensitive Qemonstrta_te th.taht. 10%
ollutants | Exceedin increment Is within 10%
E)PMz.s, Target g of Target (short-term) and | Long-term
PMio) 1% of Target (long-term) | Background + 1% of
Target
0,
Non-Sensitive | 25% of Target $:;:$<eg]tround +25% of
Non- Consultant to propose international standards that
Criteria Not Applicable | All prioritise public health protection (not workplace
Pollutants safety standards) and consult NEA.

10 The ADMS passing guidelines may be subjected to revisions, when there are revisions to the Targets
11 Refer to Annex A for Singapore’s Ambient Air Quality Targets (long-term)
12 For example, but not limited to, higher chimney height, higher exit velocity
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4. Air Quality Monitoring®®

Air quality monitoring can be used to assess site-specific ambient background air pollutant
concentration and demonstrate any potential deterioration of air quality as a result of the
proposed development.

The general guidelines for air quality monitoring are as follows:

Scenarios: Pre- construction air quality monitoring is required to determine the baseline
air quality. Post-construction air quality monitoring is required for waiver cases to
determine the change in air quality as a result of the proposed development.

Parameters to be monitored: 5 criteria pollutants (CO, NO2, PM1o, PM25, SO2) and other
pollutants such as Volatile Organic Compounds (VOCs), heavy metals, dioxin and furans,
acid, basic gases and odour-producing pollutants expected to be emitted from the
proposed development.

Monitoring Locations: At least one monitoring location at each nearby sensitive receptor
(including potential sensitive receptors e.g. sites zoned for residential areas but have yet
to be developed) if located within the buffer distance and one monitoring location at the
industrial site boundary facing the sensitive receptor. Monitoring locations should be sited
away from other air emission sources (e.g. carparks, roads).

Monitoring Duration and Period: At least 1 continuous week (i.e. 7 days) during the
monsoon season(s) when the sensitive receptors are downwind of potential sources in the
project site to understand possible worst-case scenario. In cases where there are sensitive
receptors in multiple or opposing downwind directions, monitoring during inter-monsoon
season could be considered if justification is provided.

Monitoring Equipment: United States Environmental Protection Agency designated
Federal Reference and Equivalent Methods (USEPA FRM/FEM) for CO, NO2, PM1g, PM2 5
and SO, with detection limits of < 5 ug/m?® for PM1o and PMz5, < 10 yg/m?® for NO2, SO-
and Oz and < 0.5 mg/m?3 for CO. If continuous monitoring is not possible for certain non-
criteria pollutants, the monitoring plan (including the equipment to be deployed and its
detection limit) for these pollutants shall be provided in advance for NEA’s assessment.
Non-USEPA FRM/FEM air monitoring equipment may be proposed if deployment of
USEPA FRM/FEM air monitoring equipment is not possible due to project site restrictions
(e.g. lack of power supply inside forested area). The proposal should meet the following
requirements:

i)  Detection limit of <5 ug/m? for PMio and PM_s, < 10 ug/m?® for NO,, SO, & O3 and
< 0.5 mg/m? for CO

i) A collocation with the USEPA FRM/FEM air monitoring equipment prior to the
deployment (or planned monitoring period) should be conducted to ensure the
performance of the non-USEPA FRM/FEM equipment. The steps are as follows:

13 Required for cases seeking waivers of MCH and/or BHC requirements, or for cases where no background
information is publicly available e.g. for non-criteria pollutants. For non-waiver cases, operators are encouraged to
conduct monitoring
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= Set up of USEPA and non-US EPA equipment under the local ambient
environment conditions of the study site, approximately 1m away from one
another and with the sampling inlets at breathing zone height (~1.5m)

= Carry out at least 1-week continuous measurements of all criteria and non-
criteria air pollutants that will be emitted by the project.

= Compare the measurement data from both  equipment.
Correction/adjustment factor obtained from this collocation study can be
applied to the data from the non-USEPA equipment to improve the
correlation to data from the collocated USEPA FRM/FEM equipment.
However, if the data from the non-USEPA FRM/FEM monitoring equipment
vary vastly (e.g. correlation coefficient (R?) value < 0.50) from the collocated
USEPA FRM/FEM monitoring equipment data and correlation does not
improve even after calibration and/or applying correction factors, the non-
USEPA FRM/FEM equipment should not be used, and a different
equipment/unit should be proposed.

Guidelines: Baseline monitoring results should be compared against the Targets. For
other pollutants, monitoring should be compared to applicable international standards or
guidelines (where available). If post-construction results cannot meet the above, they
should be compared with the baseline measurements to quantify changes and evaluate
environmental effects.
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Annex A: Singapore’s Ambient Air Quality Targets (long-term)
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Sulphur Dioxide (SO)

24-hour mean: 20 pg/m? (WHO Final)

Particulate Matter (PMzs)

Annual mean: 10 pg/m?3
24-hour mean: 25 pg/m® (WHO Final)

Particulate Matter (PM1o)

Annual mean: 20 pg/m?3
24-hour mean: 50 pg/m? (WHO Final)

Ozone

8-hour mean: 100 pg/m? (WHO Final)

Nitrogen Dioxide (NOy)

Annual mean: 40 pg/m?3
1-hour mean: 200 pg/m? (WHO Final)

Carbon Monoxide (CO)

8-hour mean: 10 mg/m?3
1-hour mean: 30 mg/m? (WHO Final)
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