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Executive summary
Between February 2021 and July 2021, the applicant, LCOA (Pty) Ltd (LCOA), cleared, levelled and subbase surfaced Erf 299. They then laid a small concrete slab and established equipment for the thermal
treatment of a mining waste product called “wood chip”. No connection to available municipal bulk
engineering services were made.
“Wood chip” is crushed quartzite containing minerals that end up in drains in the mines, and which
contains wood chip due to blasting. The wood chip treatment and recovery process entail thermal
treatment in a kiln to burn off the wood. Any oversized material remaining after the wood is burned off is
then screened, resized by mill, and bagged. Airborne product particles exiting the kiln is also captured
by cyclone and a bag filter.
Since wood chip is considered general waste, the required Section 24G application process for
retrospective authorisation of the wood chip treatment plant under the National Enviromental
Management Act 107 of 1998 as amended (NEMA), is being administered by the Western Cape
Department of Environmental Affairs and Development Planning (DEA&DP).
Similarly, the retrospective Section 22A application for an Atmospheric Emission Licence (AEL) under the
National Environmental Management: Air Quality Act no.23 of 2004 as amended (NEM:AQA) is being
administered by the City of Cape Town (CoCT). This Atmospheric Impact Report (AIR) is submitted in
support of the AEL application and addresses the potential for air quality related impacts on human
health and the environment. This report also meets the reporting requirements for specialist studies under
NEMA.
Both point and fugitive sources of emission are present at the plant. Fugitive air emissions refer to emissions
that are distributed spatially over a wide area and not confined to a specific discharge point. They
typically originate in operations where fumes are not captured and passed through control device
and/or a stack. Fugitive emissions have the potential for much greater ground-level impacts per unit than
point source emissions, since they are discharged and dispersed close to the ground (IFC, 2007).
Point sources wood chip treatment plant include:
 The kiln baghouse. Though not fitted with a stack, it is for the purpose of this assessment,
considered a ‘modified’ point source from which particulate matter (PM) and other combustion
gases such as carbon monoxide (CO), carbon dioxide (CO2), oxides of nitrogen (NOx), sulphur
dioxide (SO2) and volatile organic compounds (VOC), will be emitted. Various metallic
particulates , inorganic, and organic compounds may also be emitted in trace amounts
depending on the composition of the feedstock.


Diesel generator exhaust, primarily CO, CO2, NOx, PM, SO2, and VOC.

Fugitive sources emission sources include:


Dust generated by the handling of wood chip feedstock as it is emptied into the feed hopper
and conveyed to the kiln.



Dust generated by the handling of product fines at the bagging station.



Dust generated by the milling and screening of product.



Dust generated by truck and other vehicle movement on-site.



During strong wind conditions, windblown dust from unsurfaced areas of Erf 299.

Other, less significant sources of emission may include:


Exhaust emissions from of on-site vehicle movement.



VOC from diesel fuel containers and handling.

The wood chip treatment plant is a Section 21 Listed Activity under NEM:AQA. The process will be either
a subcategory 4.21 “metal recovery” process, or a subcategory 8.1 “thermal treatment of general and
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hazardous waste” process, depending on the classification of the feedstock, product recovered, and
interpretation of listed activity descriptions.
Minimum emission standards (MES) for subcategory 4.21, “metal recovery” are equivalent to MES for
thermal treatment of general and hazardous waste. Subcategory 8.1 processes are however subject to
several special arrangements.
To determine the potential for air quality related impacts on human health and the environment, a Level
2 assessment, as per the requirements of the 2014 Regulations Regarding Air Dispersion Modelling, was
conducted. The assessment included inter alia:
 The identification of facility specific air pollution sources, and quantification of these sources'
emissions using MES and empirical emission factors or equations. Pollutants included in the
assessment are those emitted by the process and either regulated under Section 21 and subject
to MES, or criteria pollutants under Section 9(1) of NEM:AQA and subject to National Ambient Air
Quality Standards (NAAQS).
 The identification of applicable national ambient air quality standards (NAAQS), dustfall, health
screening, and odour impact criteria.
 For inclusion in the dispersion model, a study of:
o Local meteorology. Data from the CoCT Atlantis Air Quality Monitoring Station (AQMS)
supplemented by a simulated MM5 data set for Atlantis for the period 2019 to 2021 were
used. The wind field in Atlantis is dominated by winds from the southerly sector.
o Topography and land-use.
o Background pollutant concentrations. Monthly variations in average background
pollutant concentrations were determined from data retrieved from the AQMS at
Tableview. Data from Atlantis and Malmesbury were considered but not included given
poor data availability.
 The identification of sensitive receptors. The closest residential suburbs of Atlantis include
Avondale (3.8 km to the north), Protea Park (3.7 km to the north-northeast), and Witsand (3.3 km
to the north-east). There are scattered residences on smallholdings north-east to south-east from
the site within a predominantly agricultural area, and, among others, an animal rescue and
guide dog training centre, hatchery, kennels, and stables.
 Dispersion simulations to determine air pollutant concentrations at sensitive receptors and a
receptor grid covering the area of interest (75 m resolution).
Simulation results, health risk and odour nuisance screening, and key findings are summarised below:
 No exceedence of NAAQS for benzene, CO, lead, and SO2 are expected off-site.
 Simulations indicate exceedance of the short-term NAAQS of 200 μg/m3 for NO2 up to ~230 m
from the plant boundary. The 1-hour NAAQS of 40 μg/m3 is exceeded up to 100 m from the
boundary.
 Both PM10 and PM2.5 NAAQS are in exceedance off-site, but the impact is localised, within a few
meters from the boundary.
 Simulated criteria pollutant concentrations at all sensitive receptors are a fraction of NAAQS, less
than 10%.
 Simulated dustfall rates meet National Dust Control Regulations (NDCR) for all off-site nonresidential and residential receptors in the study area.
 Exceedances of NO2, PM10, and PM2.5 NAAQS are primarily attributed to uncontrolled emissions
from the diesel generator which will provide electricity until a municipal connection is available.
These emissions will however only occur while the generator is the main power source on site.
 Although the impact area of the wood chip treatment plant is localised, it can be minimised by
mitigating and managing of fugitive dust emissions.
 Increased life-time cancer risk was shown to be low to very low for inhalation exposure to metals,
benzene, and dioxins and furans.
 The non-carcinogenic health impact screening indicates no exceedance of criteria except for
cadmium and thallium (risk ratio 1.5). The assessment assumes conservatively that only cadmium,
which is more harmful than thallium, will be emitted.
 Odour units at the plant boundary are less than the 5 ouE/m3 criterion for industrial receptors.
 Inhalation health risk and odour impacts at sensitive receptors are negligible.
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Key assumptions and limitations to the assessment that should be noted when considering dispersion
modelling results are:
 The wood chip treatment plant is likely a Section 21 Listed Activity under NEM:AQA. The burn off
wood chip from mine waste to recover metals, without said metals undergoing any chemical
transformation or melting, is not specifically listed under Section 21. A discussion on potentially
applicable listed activities is included in the report but the licencing authority will ultimately
determine the correct Section 21 listed activity for the wood chip treatment plant. For the
purpose of this assessment the listed activity with the most severe emission requirements, and
most extensive list of pollutants, that is subcategory 8.1, were used in emissions estimation and
simulations.
 The quantification of emissions and impacts are, as is typical of an AIR, limited to operational
phase impacts.
 Sources of atmospheric emission included in the assessment are those regulated by MES, clearly
defined point sources, and those likely to generate fugitive emissions. Sources of emission omitted
from the study either because their contribution is considered immaterial or because insufficient
information was available for its quantification e.g., on-site vehicles (exhaust and dust emissions),
and emissions from fuel storage.
 The kiln baghouse does not have a stack. Emissions are dispersed from baghouse openings. It
was however simulated as a modified point source, based on flows and temperatures recorded
by onsite staff.
 Best estimates for diesel generator exhaust temperate, flow rate, and release hight were used.
 The conversion process of NO to NO2 as it is released to atmosphere is photochemical in nature
and dependant on sunlight and ambient ozone concentrations. As prescribed by the
Regulations Regarding Air Dispersion Modelling, the Ambient Ratio Method (ARM) was used to
simulate NO2 concentrations. Use was made of the US EPA default NO2/NOx ratios of 0.2 to 0.9.
 Simulations for SO2 included 1-hour averages, 24-hour averages, and 1-year averages. Since
AERMOD cannot simulate sub-1-hour pollutant concentrations without sub-hourly
meteorological data, 10-minute average SO2 concentrations could not be calculated for
comparison with 10-minute NAAQS.
 Benzene is used as a proxy for the assessment of VOC impacts since was shown to be the most
prevalent VOC in wood combustion emissions, it is a criteria pollutant, and a known human
carcinogen.
 In the absence of ambient data for all pollutants, cumulative impacts could only be determined
for NO2, PM10, PM2.5, and SO2.
 There will always be some error in any geophysical model, but it is desirable to structure the
model in such a way to minimise the total error. A model represents the most likely outcome of
an ensemble of experimental results. The total uncertainty can be thought of as the sum of three
components: the uncertainty due to errors in the model physics; the uncertainty due to data
errors; and the uncertainty due to stochastic processes (turbulence) in the atmosphere.
The significance of simulated impacts was determined by applying the appointed Environmental
Assessment Practitioner’s (EAP) chosen methodology. Since the plant site is already fully concreted,
construction impacts are expected to be minimal. Only the operational phase of the plant was assessed.
The impact significance was found to be medium without mitigation and low with the implementation
of mitigation and management measures.
It is the specialist’s reasoned opinion that the AEL may be issued provided that air quality management
measures listed in this report are implemented.
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NEMA reporting requirements for specialist environmental studies
Requirement

Relevant section in report

Details of the specialist who prepared the report.

Report details (page 1)

The expertise of that person to compile a specialist report including curriculum vitae.

Annex C

A declaration that the person is independent in a form as may be specified by the
competent authority.

Report details (page 1)

An indication of the scope of, and the purpose for which, the report was prepared.

Executive summary

The date and season of the site investigation and the relevance of the season to the
outcome of the assessment.

A site investigation
and/or monitoring was
not required as part of
the scope of work.

A description of the methodology adopted in preparing the report or carrying out
the specialised process.

Section 4 and 5

The specific identified sensitivity of the site related to the activity and its associated
structures and infrastructure.

Section 5

An identification of any areas to be avoided, including buffers.

Not applicable

A map superimposing the activity including the associated structures and
infrastructure on the environmental sensitivities of the site including areas to be
avoided, including buffers.

Figure 5, section 5.2.5

A description of any assumptions made and any uncertainties or gaps in knowledge.

Section 5.2.7

A description of the findings and potential implications of such findings on the
impact of the activity, including identified alternatives, on the environment.

Section 5.3
Section 9.1

Any mitigation or management measures for inclusion in the EMPr.

Section 7

Any conditions for inclusion in the environmental authorisation

Section 7

Any monitoring requirements for inclusion in the EMPr or environmental authorisation.

Section 7.2

A reasoned opinion as to whether the activity or portions thereof should be
authorised.

Section 9.2

If the opinion is that the activity or portions thereof should be authorised, any
avoidance, management and mitigation measures that should be included in the
EMPr, and where applicable, the closure plan.

Section 7
Section 9.1

A description of any consultation process that was undertaken during the course of
carrying out the study.

Not applicable.

A summary and copies if any comments that were received during any consultation
process.

Not applicable.

Any other information requested by the competent authority.

Not applicable.
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1 Enterprise details
1.1 Enterprise details
Details of the LCOA wood chip treatment plant (the “plant”) are provided in Table 1 and Table 3
respectively. The contact details of the responsible person, the emission control officer, are supplied in
Table 2.
Table 1: Enterprise details
Enterprise name

LCOA (Pty) Ltd

Trading as

LCOA (Pty) Ltd

Type of enterprise

Private Limited Company

Company registration number

2014/014564 /07

Registered address

Office 301, Vinyard Centre, 10 Vineyard Road, Cape
Town, South Africa, 7708

Postal address

As above

Telephone number (general)

+27 21 671 5118

Fax number (general)

None

Industry type or nature of trade

Mineral beneficiation

Table 2: Contact details of the responsible person
Responsible person

Ryan Moss

Emission control officer

Donovan O’Neale

Telephone number

+27 21 671 5118

Cell phone number

Ryan Moss:
Donovan O’Neale:

Fax number

None

E-mail address

ryan@mazule.co.za
donovan@mazule.co.za

After hours contact details

+27 72 197 7020

+27 82 330 9243
+27 72 197 7020

1.2 Location and extent of the plant
Table 3: Location and extent of the plant
Physical address of the plant

Neil Hare Road, Atlantis Industrial, Atlantis

Description of site (where no street address)

Erf 299, Atlantis Industrial, Atlantis

Coordinates of approximate centre of operations

Latitude:
Longitude:

Extent (ha)

1.1 ha

Elevation above mean sea level (m)

125 m

Province

Western Cape Province

Metropolitan/district municipality

City of Cape Town

Local municipality

Not applicable

Designated priority area

Not applicable

Land use zoning as per town planning scheme

Risk Industry

Land use rights of outside town planning scheme

Not applicable
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1.3 Description of surrounding land-use within a 5 km radius
The wood chip treatment plant is located off Neil Hare Road in the southernmost part of Atlantis Industrial.
North to north-west of the site lie Atlantis Industrial and residential suburbs of Atlantis. The north-south
running R27 and R304 regional roads pass approximately 4 km to west and east of the plant respectively.
The closest residential suburbs of Atlantis include Avondale (3.8 km to the north), Protea Park (3.7 km to
the north-northeast), and Witsand (3.3 km to the north-east). There are scattered residences on
smallholdings north-east to south-east from the site within a predominantly agricultural area, and, among
others, an animal rescue and guide dog training centre, hatchery, kennels, and stables.
There are a wide variety of industries within Atlantis Industrial including but not limited to, power
generation, chemicals manufacturing, food and food product production, plastics and packaging
manufacturing, and a foundry. The Apollo Brick clay brick manufacturing works is situated 3 km southwest of the site. The Atlantis Sand Sales drying plant lies directly north-east of the plan with the Atlantis
Sand Sales sand mine, and Atlantis Shooting Range 1 km south of the site. The Atlantis Wastewater
Treatment Works is located 500 east of the site.
The area west of the site consist primarily of undeveloped coastal flats. See Figure 1 for the location for
the wood chip treatment plant within Atlantis Industrial and surrounding land-use.

1.4 Atmospheric emission licence and other authorisations
Between February 2021 and July 2021, the applicant, LCOA (Pty) Ltd (LCOA), cleared, levelled and subbase surfaced Erf 299. They then laid a small concrete slab and established equipment for the thermal
treatment of a mining waste product called “wood chip”. No connection to available municipal bulk
engineering services were made.
“Wood chip” is crushed quartzite containing minerals that end up in drains in the mines, and which
contains wood chip due to blasting. It is not viable to treat the material at the mine as the wood content,
about 5%, fouls up the mine refinement processes. The material is sourced from mines and transported to
Erf 299, where it is treated thermally and resized. Wood chip is classified as a general waste. The wood
fraction is a contaminant and so the material is adulterated or impure. The purpose of treating the wood
chip is to recover residual metals.
The wood chip treatment and recovery process entail thermal treatment in a kiln to burn off the wood.
Any oversized material remaining after the wood is burned off is then screened, resized by mill, and
bagged. Airborne product particles exiting the kiln is also captured by cyclone and a bag filter.
Since wood chip is considered general waste, the required Section 24G application process for
retrospective authorisation of the wood chip treatment plant under the National Enviromental
Management Act 107 of 1998 as amended (NEMA), is being administered by the Western Cape
Department of Environmental Affairs and Development Planning (DEA&DP).
Similarly, the retrospective Section 22A application for an Atmospheric Emission Licence (AEL) under the
National Environmental Management: Air Quality Act no.23 of 2004 as amended (NEM:AQA) is being
administered by the City of Cape Town (CoCT). This report is prepared in support of a new Atmospheric
Emissions Licence (AEL) application.
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Figure 1: Location of the LCOA wood chip treatment plant in Atlantis Industrial, and land-use within a 5 km radius of the plant
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2 Nature of the process
2.1 Listed activities
The wood chip treatment plant is likely a Section 21 Listed Activity under NEM:AQA. The burn off wood
chip from mine waste to recover metals, without said metals undergoing any chemical transformation or
melting, is not specifically listed under Section 21.
Since the metal containing wood chip feedstock is classified as a general waste, it may be considered
either a subcategory 4.21 “metal recovery” process, or a subcategory 8.1 “thermal treatment of general
and hazardous waste” process. Consideration was also given to subcategory 4.2 “combustion
installations”. The City of Cape Town (CoCT) Air Quality Officer however indicated subcategory 5.2
“drying” to be applicable. A discussion on each of these subcategories and potential applicability to the
wood chip treatment plant, is discussed hereafter.
The licencing authority will ultimately determine the correct Section 21 listed activity for the wood chip
treatment plant. For the purpose of this assessment the listed activity with the most severe emission
requirements, and most extensive list of pollutants, that is subcategory 8.1, were used in emissions
estimation and simulations.

2.1.1 Subcategory 4.2 “Combustion installations”
The Section 21 Category 4 companion document 1 states that this sub-category applies to all
metallurgical activities where combustion is undertaken, which do not fall into any of the other subcategories specified. The document lists some typical heat treatment activities but does not mention
burn-off of combustibles to recover metal fines specifically.
Since the wood chip treatment process entails the combustion of both liquid fuel and wood waste
without any change to the metal particles, a process that does not appear to fall in any of the other
subcategories, subcategory 4.2 and minimum emission standards (MES) listed in Table 4 may be
applicable.
Note special arrangement related to cofeeding with waste materials. The author’s knowledge, special
arrangements under subcategory 1.6 have not been published to date.
Table 4: MES for subcategory 4.2 (combustion installations)
Description

Combustion installations not used primarily for steam raising and electricity
generation (except drying)

Application

All combustion installations (except test or experimental)

Substance or mixture of substances
Common name

Chemical symbol

Particulate matter (PM)

Not applicable

Plant status

mg/Nm3 under normal
conditions of 273 K
and 101.3 kPa

New

50

Sulphur dioxide

SO2

New

500

Oxides of nitrogen

NOx expressed as NO2

New

500

a)

The following special arrangements shall apply
i)
Reference oxygen content appropriate to fuel type must be used.
ii) Where cofeeding with waste materials with calorific value allowed in terms of the Waste Disposal
Standards published in terms of the Waste Act, 2008 (Act 59 of 2008) occurs, additional
requirements under subcategory 1.6 shall apply.
iii) Additional requirements under subcategory 1.6 shall continue to apply even after the waste
ceases to be waste in terms of section 1 of the National Environmental Management: Waste Act,

Companion Documents prepared in 2012 by the Department of Environment, Forestry, and Fisheries (DEFF) for Listed
Activities and Minimum Emission Standards published under Section 21 of NEM:AQA are available from the South
African Air Quality Information System (SAAQIS) at https://saaqis.environment.gov.za/. These documents explain
processes, emissions, and emission controls for listed activities.
1
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2008 (Act 59 of 2008), as amended by the National Environmental Management: Waste
Amendment Act, 2014 (Act 26 of 2014).

2.1.2 Subcategory 4.21 “Metal recovery”
In the Section 21 Category 4 companion document, the process overview for metal recovery explains
that scrap materials can be melted down and reused using the common processes such as basic oxygen
furnaces electric arc furnaces, or blast furnaces . During the melting of scrap, higher levels of emissions
are expected because of the combustion of the paints and plastics that would have been impractical
to remove beforehand. Subcategory 4.21 (MES listed Table 5) would therefore not be applicable to the
wood chip treatment process since ore fines contained therein will not be melted.
Table 5: MES for subcategory 4.21 (metal recovery)
Description

The recovery of metal from any form of scrap material by the application of heat.

Application

All installations.

Substance or mixture of substances

Plant status

mg/Nm3 under normal
conditions of 273 K
and 101.3 kPa

Common name

Chemical symbol

Particulate matter (PM)

Not applicable

New

10

Carbon monoxide

CO

New

50

Sulphur dioxide

SO2

New

50

Oxides of nitrogen

NOx expressed as NO2

New

200

Hydrogen chloride

HCl

New

10

Hydrogen fluoride

HF

New

1

Sum of lead, arsenic,
antimony, chromium,
cobalt, copper,
manganese, nickel, and
vanadium

Pb + As + Sb + Cr + Co +
Cu + Mn + Ni + V

New

0.5

Mercury

Hg

New

0.05

Cadmium and thallium

Cd + Tl

New

0.05

Total organic compounds
(TOC)

Not applicable

New

10

Ammonia

NH3

New

10

Common name

Chemical symbol

Plant status

ng I-TEQ/Nm3 under
normal conditions of
10% oxygen, 273 K
and 101.3 kPa

Dioxins and furans

PCDD/PCDF

New

0.01

2.1.3 Subcategory 8.1 “Thermal treatment of general and hazardous waste”
According to the Section 21 companion document for Category 8 listed activities, the treatment of
general and hazardous waste specifically refers to waste incineration. The document explains that, in
essence, waste incineration is the oxidation of the combustible materials contained in the waste. Waste
is often, but not necessarily a heterogeneous material, consisting organic substances, minerals, metals,
salts, and water. During incineration, flue-gases are created that will contain most of the available fuel
energy as heat. The organic substances in the waste will burn when they have reached the necessary
ignition temperature and come into contact with oxygen. During incineration, the actual combustion
process takes place in the gas phase in fractions of seconds and simultaneously releases energy. Where
the calorific value of the waste and oxygen supply is sufficient, this can lead to a thermal chain reaction
and self-supporting combustion, i.e., there is no need for the addition of other fuels.
The principal steps in the incineration process are largely similar:
1. Drying and degassing – here, volatile content is evolved (e.g., hydrocarbons and water) at
temperatures generally between 100 and 300 °C. The drying and degassing process do not
require any oxidising agent and are only dependent on the supplied heat.
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2.

3.

Pyrolysis and gasification - pyrolysis is the further decomposition of organic substances in the
absence of an oxidising agent at approx. 250 – 700 °C. Gasification of the carbonaceous
residues is the reaction of the residues with water vapour and CO2 at temperatures, typically
between 500 and 1 000 °C, but can occur at temperatures up to 1 600 °C. Thus, solid organic
matter is transferred to the gaseous phase. In addition to the temperature, water, steam, and
oxygen support this reaction.
Oxidation - the combustible gases created in the previous stages are oxidised, depending on
the selected incineration method, at flue-gas temperatures generally between 800 and
1 450 °C.

Although the burn-off of the wood contaminants within the wood chip feedstock fed to the rotary kiln
may not undergo all three steps typical of an incineration process, the wood waste will be combusted
at a temperature of about 900 ˚C. Category 8.1, associated MES and special arrangements (Table 6)
may therefore be applicable to the wood chip treatment plant.
Table 6: MES for subcategory 8.1 (thermal treatment of general and hazardous waste)
Description

Facilities where general and hazardous waste are treated by the application of
heat.

Application

All installations treating 10 kg per day of waste.

Substance or mixture of substances

Plant status

mg/Nm3 under normal
conditions of 273 K
and 101.3 kPa

Not applicable

New

10

CO

New

50

Common name

Chemical symbol

Particulate matter (PM)
Carbon monoxide
Sulphur dioxide

SO2

New

50

Oxides of nitrogen

NOx expressed as NO2

New

200

Hydrogen chloride

HCl

New

10

Hydrogen fluoride

HF

New

1

Sum of lead, arsenic,
antimony, chromium,
cobalt, copper,
manganese, nickel, and
vanadium

Pb + As + Sb + Cr + Co +
Cu + Mn + Ni + V

New

0.5

Mercury

Hg

New

0.05

Cadmium and thallium

Cd + Tl

New

0.05

Total organic compounds
(TOC)

Not applicable

New

10

Ammonia

NH3

New

10

Common name

Chemical symbol

Plant status

ng I-TEQ/Nm3 under
normal conditions of
10% oxygen, 273 K
and 101.3 kPa

Dioxins and furans

PCDD/PCDF

New

0.01

a)

The following special arrangements shall apply
i)
For pyrolysis, reference oxygen content does not apply.
ii) The facility shall be designed, equipped, built, and operated in such a way to prevent the
emissions into the air giving rise to significant ground level air pollution (i.e., leading to the
exceedance of an accepted ambient air quality threshold standard).
iii) Monitoring equipment shall be installed, and acceptable techniques used to accurately monitor
the parameters, conditions, and mass concentrations relevant to the coprocessing of AFR and
incineration of waste.
iv) All continuous, online emission monitoring results must be reported as a daily average
concentration expressed as mg/Nm3, and at 'normalised' conditions of 10% O2 , 101.3 kPa,
273K/0°C, dry gas.
v) Discontinuous (periodic) emission monitoring results must be expressed as mg/Nm3, or ng/Nm3
ITEQ for PCDD/PCDF, and at normalised' conditions of 10% O , 101.3 kPa, 273K/0°C, dry gas.
vi) Exit gas temperatures must be maintained below 200 °C.
vii) Pollution control devices (exhaust gas cooling and bag filter or electrostatic precipitator) must
have a daily availability of 98% (i.e., maximum downtime of 2% or 30 minutes per running 24
hours). The cumulative annual downtime (total downtime over a one-year period) may however
not exceed 60 hours (0.685 % per annum
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viii) Continuous, online measurement of the following emissions and operating parameters is required:
i. Particulate matter (total particulate);
ii. O2;
iii. CO;
iv. NOx ;
v. SO2;
vi. HCl;
vii. HF;
viii. VOC/TOC;
ix. Emission exhaust volume (e.g., Nm3/hr) and flow rate (e.g., m/s);
x. Water vapour content of exhaust gas (humidity);
xi. Exhaust gas temperature;
xii. Internal process temperature/s;
xiii. Pressure; and
xiv. Availability of air pollution control equipment (including exit gas cooling).
ix) Appropriate installation and functioning of automated, continuous monitoring equipment for
emissions to air, which are subject to quality control and to an annual surveillance test.
Independent accredited calibration must be undertaken by means of parallel measurements
with the reference methods, at a frequency as per the requirements of the equipment, but as a
minimum every 3 years.
x) Periodic measurements of heavy metals and dioxin and furan emissions must be undertaken,
using national (if available) or internationally acceptable methods, by independent/external,
accredited specialists twice during the first 12 months of waste incineration/AFR coprocessing,
and annually thereafter.
xi) Average emission values for heavy metals are to be measured over a minimum sample period of
60 minutes to obtain a representative sample, and a maximum of 8 hours, and the average
values for dioxins and furans (expressed as I-TEQ) over a sample period of a minimum of 60
minutes and maximum of 8 hours.
xii) Periodic measurements of heavy metals and dioxins and furans are to be carried out
representatively to provide accurate and scientifically correct emission data and results, and
sampling and analysis must be carried out by independent, accredited laboratories.
xiii) To ensure valid monitoring results are obtained, no more than five half hourly average values in
any day, and no more than ten daily average values per year, may be discarded due to
malfunction or maintenance of the continuous measurement system.
xiv) All measurement results must be recorded, processed, and presented in an appropriate manner
in a Quarterly Emissions Monitoring Report to enable verification of compliance with permitted
operating conditions and air emission standards. Quarterly Emission Monitoring Reports must
include, amongst others:
i. Daily average results of all continuous, online emission monitoring parameters, reported
online graphs that include individual, daily average data points, and indicating the
relevant air emission limit if applicable;
ii. Results of all continuous, online operational monitoring parameters, reported online
graphs that correspond in scale with the emission monitoring results;
iii. Results of periodic emission measurements of heavy metals, and dioxins and furans;
iv. Confirmation of residence times and temperatures of specific wastes coprocessor as
determined by the specific feed points, plant dimensions and material and gas flow
rates;
v. Discussion on availability or air pollution control equipment, together with reasons for
and management of downtime;
vi. All relevant results must be compared with baseline measurements taken prior to the
coprocessing of AFR or hazardous waste; and
vii. Detailed evaluation and discussion of any noncompliance during the reporting period.
xv) Treatment of high-level POPs Containing Waste (as defined by the Stockholm and Basel
Conventions) are to be preceded by an independently monitored Performance Verification Test
to determine the Destruction Efficiency (DE) and Destruction and Removal Efficiency (DRE) of
principal organic hazardous compounds (POHC) using a suitable verification compound (e.g.,
trichloroethane).
xvi) A plan for conducting a Performance Verification Test must be submitted to the relevant
Government Department/s at least 3 months prior to the commencement of such a test, and
must include, amongst others, the following:
i. Motivation for why the plant should be used for treatment of high-level POPs,
ii. A feasibility study showing that the plant is technically qualified,
iii. Planned date for commencement of the test and expected duration,
iv. Details on the waste to be co-processed during the test, including source, volume,
composition etc.,

SSC1080/1 Final v. 2

7

Atmospheric impact report for the wood chip treatment plant in Atlantis

v.

Motivation for the choice of waste and its suitability in providing an accurate and
representative indication of the plant's DE and DRE, and therefore suitability to treat High
Level POPs Containing Waste,
vi. Extension of monitoring regime to include Chlorobenzenes, HCB, PCBs, Benzene,
Toluene, Xylenes, PAHs, and NH3,
vii. Monitoring and analysis to be conducted, the associated methodologies and
independent parties responsible for monitoring.
xvii) A detailed, independent report documenting and interpreting the results of the Performance
Verification Test must be compiled. As a minimum, a DE/DRE of 99.9999% would be required, as
well as compliance with Air Emission Standards.
xviii) An Air Quality Improvement Plan for achieving emission limits over time must be developed if
transitional arrangements apply to compliance with emission standards.
xix) Compliance time frames for health care risk waste incineration will be as specified in paragraphs
(8); (9); and (10) unless specific compliance time frames for health care risk waste incineration
have been set under health care risk waste regulations, in which case, the specific compliance
time frames for health care risk waste incineration set under health care risk waste regulations
shall apply.
xx) Continuous emission monitoring for Health Care Risk Incinerators shall be complied with by 31
March 2014.
xxi) Combustion of solid, liquid, and gaseous waste materials in installations primarily used for steam
for steam raising or electricity generation must comply with the emission standards of this
subcategory.

2.1.4 Subcategory 5.2 “Drying”
Subcategory 5.2 addresses emissions from the drying of mineral solids, including ore, using dedicated
combustion installations. It is applicable to facilities with a capacity of more than 100 tonnes/month
(Table 7).
Supporting information on this subcategory describe the process of drying as follows: material may be
wet as a result of having previously been through a process that requires it to be wet (e.g., wet milling),
having been quenched, or having come out of a wet environment (e.g., from a mine, or from storage
exposed to rain). In some instances, material is kept wet to control fugitive dust emissions. In various
instances it is necessary to dry material before it is passed into a subsequent process. This is often
undertaken through the application of heat. This sub-category does not cover chemical treatments or
conversions such as roasting or calcining of materials but is limited rather to the evaporation of superficial
water (i.e., water adhering to the surfaces of the material particles and not water contained in the
chemical/crystal structure of the material).
The wood chip treatment process will drive of superficial water from the ore but that is not the main
purpose of the process which is the burning of combustible wood waste contained in the kiln feed so ore
particles can be reclaimed. Subcategory 5.2 does therefore not appear to be applicable to the process.
Table 7: MES for subcategory 5.2 (drying)
Description

The drying of mineral solids, including ore, using dedicated combustion
installations.

Application

Facilities with a capacity of more tan 100 tonnes per month product.

Substance or mixture of substances

Plant status

mg/Nm3 under normal
conditions of 273 K
and 101.3 kPa

Common name

Chemical symbol

Particulate matter (PM)

Not applicable

New

50

Sulphur dioxide

SO2

New

1 000

Oxides of nitrogen

NOx expressed as NO2

New

500
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2.2 Process description
2.2.1 Process Steps
The wood chip is sourced from metalliferous mines and consists of ore fines contaminated with wood
splinters from mine roof supports, pulverised during blasting. The wood chip is burned off for the recovery
of ore/mineral fines which is sold and further processed or recovered. The plant is designed to processes
7.5 tonnes of feedstock per day to recover approximately 6.8 to 7.1 tonnes of fines, referred to in the
process as “silicates”.
Process steps:
1) Wood chip feedstock is delivered to site in 1 tonne bags.
2) Bagged feedstock is stored on concrete blocks and covered with a canvas tarpaulin.
3) Bags are conveyed and tipped by bottom discharge into the hopper by telehandler.
4) An open screw conveyor conveys wood chip to kiln.
5) The diesel fired rotary kiln operates at 800 °C to 900 °C and burns off the wood.
6) Larger, heavier particles of ”oversized” treated product fall into the kiln’s drop-out box and from
the drop-out box into a pan.
7) The pan is conveyed to a bund by telehandler and the oversize tipped into the bund for cooling
overnight. The oversize is covered by a heat resistant tarpaulin whilst cooling.
8) 1 tonne bags are manually filled with oversize using spades. The bags of oversize are weighed.
9) The bags of oversize are conveyed by telehandler to a vibratory screen.
10) The screen separates the oversize into +1mm and -1mm sized product.
11) The oversize and -1mm product discharge directly into bags.
12) The -1mm bagged product is conveyed by telehandler to the product storage area ready for
transportation to customer.
13) The oversize is bagged, conveyed and loaded into a rotary mill by telehandler.
14) The milled (resized) product discharges directly into bags and is conveyed to the storage area
by telehandler ready for transportation to customer.
15) The product storage area is surfaced with concrete blocks and the bags are covered with a
tarpaulin.
16) Finer, airborne particles (treated product) are extracted by fan from the kiln to a cyclone. The
larger, heavier particles separated out in the cyclone fall directly into a drum and are then
tipped into bags for storage ready for transportation to customer.
17) Remaining, very fine airborne particles are extracted by fan from the cyclone to a bag filter. The
very fine particles are knocked out of the bag filter into a drum and are then tipped into bags
for storage ready for transportation to customer.
Erf 299 consist mostly of compacted un-stabilised soils. The plant area and all process infrastructure are
placed on a 20 m by 20 m concrete slab. Loose concrete blocks have been laid down at the feedstock
and product storage areas.
The plant includes the following infrastructure:




Key process infrastructure:
o Feed hopper
o Screw conveyor
o Portable diesel burners
o Rotary kiln with drop-out box (larger particles) and exit gas cyclone filter in series with
exit gas bag filter (airborne particles)
o Screen
o Rotary mill
o Bagging station
Ancillary infrastructure:
o Vibracrete wall
o Portacabins and shipping containers for storage, laboratory services, and an
administrative office
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o
o

Diesel generator for electricity supply
Fuel storage (flow bins)

2.2.2 Sources of atmospheric emission
Both point and fugitive sources of emission are present at the plant. Fugitive air emissions refer to emissions
that are distributed spatially over a wide area and not confined to a specific discharge point. They
typically originate in operations where fumes are not captured and passed through control device
and/or a stack. Fugitive emissions have the potential for much greater ground-level impacts per unit than
point source emissions, since they are discharged and dispersed close to the ground (IFC, 2007).
Point sources wood chip treatment plant include:
 The kiln baghouse. Though not fitted with a stack, it is for the purpose of this assessment,
considered a ‘modified’ point source from which PM and other combustion gases such as
carbon monoxide (CO), carbon dioxide (CO2), oxides of nitrogen (NOx), sulphur dioxide (SO2)
and volatile organic compounds (VOC), will be emitted. Various metallic particulates , inorganic,
and organic compounds may also be emitted in trace amounts depending on the composition
of the feedstock.


Diesel generator exhaust, primarily CO, CO2, NOx, PM, SO2, and VOC.

Fugitive sources emission sources include:


Dust generated by the handling of wood chip feedstock as it is emptied into the feed hopper
ad conveyed to the kiln.



Dust generated by the handling of product fines at the bagging station.



Dust generated by the milling and screening of product.



Dust generated by truck and other vehicle movement on-site.



During strong wind conditions, windblown dust from unsurfaced areas of Erf 299.

Other, less significant sources of emission may include:


Exhaust emissions from of on-site vehicle movement.



VOC from diesel fuel containers and handling.

2.2.3 Graphic layout and process information
A basic site plan, and simplified block diagram of the process are included below.

SSC1080/1 Final v. 2

10

Atmospheric impact report for the wood chip treatment plant in Atlantis

Figure 2: Basic site layout plan of the wood chip treatment plant
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Figure 3: Simplified block diagram
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2.3 Unit process or processes
Unit processes at the facility are listed in Table 8. Those associated with listed activities are highlighted.
Table 8: Unit processes
Name of unit process

Unit process function

Batch or continuous process

Wood chip feedstock storage

Storage of wood chip feedstock in
1-tonne bags on concrete blocks
and covered by canvas tarpaulin to
keep dry.

Continuous

Feed hopper

For the emptying of wood chip
bags for feeding into the process.

Continuous

Open screw conveyor

Conveyance of woodchip into
rotary kiln.

Continuous

Rotary kiln

For the combustion/burn-off of
wood contained in feedstock.

Continuous

Drop-out box

For the collection of large product
particles

Continuous

Cyclone

For the collection of airborne
product particles

Continuous

Bagfilter

For the collection of airborne
product particles

Continuous

Screen

For the screening of large product
particles into +1 mm and -1 mm sizes

Continuous

Rotary mill

For the milling of +1 mm product
particles

Continuous

Bagging station

For the bagging of product in 1tonne bags

Continuous

Product storage

Storage of product “silicates” in 1tonne bags on concrete blocks and
covered by canvas tarpaulin to
keep dry, ready for sale

Continuous

Diesel storage

Storage of fuel in flow bins for use in
kiln and diesel generator

Continuous

Diesel generator

Electricity generation

Continuous

3 Technical Information
Regulations prescribing the format of the AIR require the inclusion of a list of raw materials used (Table 9)
and a list of appliance and abatement equipment control technology installed (Table 10). Hours of
operation, production rates, and energy sources are also supplied in this section in Table 11, Table 12,
and Table 13 respectively.

3.1 Raw material used
Table 9: Raw materials
Raw material type

Consumption rate

Units

Wood chip

7.5

Tonnes per day

3.2 Appliance and abatement equipment control technology
Table 10: Appliance and abatement equipment control technology
Appliance name

Appliance type/description

Appliance function/purpose

Cyclone

Cyclone

Removal of saleable PM from off-gas
extracted from the rotary kiln.

Bag filter

Bag filter

Removal of saleable PM from off-gas
extracted from the rotary kiln.

SSC1080/1 Final v. 2

13

Atmospheric impact report for the wood chip treatment plant in Atlantis

3.3 Other
Table 11: Operational hours
Unit process

Operating hours per day

Number of operational days per
year

All active unit processes (excluding
storage of materials)

~18 hours per day

272 days per year

Table 12: Production rates
Product type

Production rate

Units

“Silicates”

6.8 to 7.1 (depending on feedstock
and recovery rate)

Tonnes per day

Table 13: Materials used as energy sources
Material for energy

Sulphur content (%)

Ash content (%)

Consumption rate

Units

Diesel

50 ppm (0.005%)

Max 0.07%(a)

30

Litres per hour

Notes:
a)

The ash content of petroleum products is generally low. Typically, the ash value is in the range of 0.03–
0.07% by weight (Sarkar, 2015)
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4 Atmospheric emissions
4.1 Point source parameters
Parameters for all point sources are provided in Table 14.
Table 14: Point source parameters
Point source
name

Point source
coordinates,
decimal
degrees

Base
elev.
(m)

Height of
release
above
ground
(m)

Height
above
nearby
building

Diameter
at stack tip
(m)

Actual gas
exit
temperature
(˚C)

Volumetric flow
rate at 273 K
and 101.3 kPa
(Nm3/hour)

Actual gas
volumetric
flow rate
(m3/hour)

Actual
gas exit
velocity
(m/s)

Type of
emission

P01

Rotary kiln
baghouse
(modified
point source)

33.609081° S
18.470752° E

125

7

n/a

0.49(a)

45.8(a)

1 831

2 179(a)

3.1(a)

Continuous

P02

Diesel
generator
exhaust

33.609290° S
18.470734° E

125

3(b)

Approx.
1m

0.01(b)

250 (b)

145

283

10(b)

Continuous

Point
source
number

Notes:
n/a not applicable
a) Supplied by LCOA, based on samples at kiln baghouse fan.
b) No data on the diesel generator was available for consideration, best estimate assumptions were made.
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4.2 Point source maximum emissions under normal working conditions
Usually, and in accordance with the Regulations Regarding Air Dispersion Modelling and Regulations Prescribing the format of the Atmospheric Impact Report,
point source emissions are based on MES. Not all sources are however subject to MES. Pollutants reported in this table are likely to be emitted by the process and
either regulated under Section 21 and subject to MES, or criteria pollutants under Section 9(1) of NEM:AQA and subject to National Ambient Air Quality Standards
(NAAQS). For speciation of other trace pollutants e.g., TOC and metals, refer to section 4.6, Table 20. Emission estimation methods listed in Table 16.
Table 15: Point source maximum emissions under normal working conditions
Point source
number

P01

P02

Notes:

2
3

Point source
name

Rotary kiln
baghouse
stack

Diesel
generator
exhaust

Pollutant name(a)

Maximum emissions under normal operating conditions
MES (mg/Nm3)(b)

Averaging period(b)

Emission rate (g/s)

Emission rate (t/a)(b)

PM(c)

10

Daily average

5.09E-03

8.89E-02

CO

50

Daily average

2.54E-02

4.45E-01

SO2

50

Daily average

2.54E-02

4.45E-01

NOx as NO2

200

Daily average

1.02E-01

1.78E+00

HCl

10

Daily average

5.09E-03

8.89E-02

HF

1

Daily average

5.09E-04

8.89E-03

Pb + As + Sb + Cr + Co + Cu +
Mn + Ni + V

0.5

Daily average

2.54E-04

4.45E-03

Hg

0.05

Daily average

2.54E-05

4.45E-04

Cd + Tl

0.05

Daily average

2.54E-05

4.45E-04

Not applicable

10

Daily average

5.09E-03

8.89E-02

NH3

10

Daily average

5.09E-03

8.89E-02

PCDD/PCDF

0.1 ng I-TEQ/Nm3

Daily average

5.09E-11

8.89E-10

CO

n/a

n/a

2.56E-01

4.48E+00

NOx as NO2

n/a

n/a

1.19E+00

2.08E+01

PM(c)

n/a

n/a

8.13E-02

1.42E+00

SO2

n/a

n/a

1.34E-03

2.35E-02

TVOC

n/a

n/a

8.75E-02

1.53E+00

Duration of
emissions

18 hours per day 2,
272 days per year 3
(4 857 hours/year)

18 hours per day,
272 days per year
(4 857 hours/year)

n/a
not applicable
a) Pollutants reported in this table are likely to be emitted by the process and either regulated under Section 21 and subject to MES, or criteria pollutants under Section
9(1) of NEM:AQA and subject to National Ambient Air Quality Standards (NAAQS).
b) MES are expressed on a daily average basis, under normal conditions of 273 K, 101.3 kPa, specific oxygen percentage and dry gas.
c) All PM assumed to be PM2.5

According to the applicant, an operation of this type must factor in non-operational time of +-26% due to maintenance, repairs, shift changes, etc.
According to the applicant, their operating days factor in public holidays and a year-end, festive season closure.
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4.3 Point source basis for emission rates
Table 16: Point source, basis for emission rates
Source

Emissions estimation method

P01

Minimum emission standards for subcategory 8.1 “thermal treatment of general and hazardous waste” listed activities.

P02

Emission factors for stationary small (less than 450 kW) diesel engines (DEWHA Australia, 2019).
 CO
0.0041 kg/kWh
 NOx as NO2
0.019 kg/kWh
 PM
0.0013 kg/kWh
 SO2
0.0014 kg/kWh (based on 10 ppm sulphur diesel, adjusted for 50 ppm diesel in emissions)
 TVOC
0.0014 kg/kWh
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4.4 Fugitive emissions
Fugitive source parameters are included in Table 17. Emissions rates are included in Table 18. For fugitive emission estimation methods, inputs, and assumptions
refer to Table 19.
Table 17: Fugitive source parameters
Source
ID

Source description

Source
type

Coordinates
(decimal
degrees)

Elevation
(meters)

Length of area
(meters)(a)

Width of area
(meters)(a)

Angle of
rotation from
true North (˚)

Release
height
(meters)

V01

Fugitive dust from the loading
of wood chip to the feed
hopper

Volume

33.609018 ˚S
18.470642 ˚E

125

3

3

n/a

2.5

Fugitive dust from the open
screw conveyor

Volume

33.609035 ˚S
18.470667 ˚E

125

3

3

n/a

2.5

Fugitive dust from the bagging
of silicates

Volume

33.609095 ˚S
18.470696 ˚E

125

3

3

n/a

2.5

Screening of silicates

Volume

33.609042 ˚S
18.470603 ˚E

125

3

3

n/a

2.5

Milling of +1 mm silicates

Volume

33.609042 ˚S
18.470603 ˚E

125

3

3

n/a

2.5

Area

33.609127 ˚S
18.470368 ˚E

125

35

4

46.0

0

Area

33.609328 ˚S
18.470652 ˚E

125

35

4

-47

0

Area

33.609091 ˚S
18.470904 ˚E

125

35

4

137

0

Area

33.608901 ˚S
18.470603 ˚E

125

30

4

129

0

Area

33.609369 ˚S
18.470615 ˚E

125

85

85

45

0

V02

Materials
handling and
transfer

V03
V04
V05

Milling and
screening

A01
A02
A03

Internal paved
roads

Fugitive dust entrained by
trucks travelling on paved
surfaces

A04
A05

Windblown dust

Windblown dust from the
exposed compacted unstabilised soils on Erf 299

Notes:
n/a not applicable
a) For application purposes volume sources are reported as area sources. These emissions were however simulated as a volume source with initial lateral and vertical
dimensions as required by the dispersion model.
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Table 18: Fugitive source emissions
Source ID
V01

V02

V03

V04

V05

Total for A01 to A04,
internal paved roads

A05

SSC1080/1 Final v. 2

Pollutant name

Emission rate (g/s)

Emission rate (t/a)

Emission hours

Type of emission

Wind dependent

PM30

5.17E-03

9.03E-02

PM10

2.44E-03

4.27E-02

Routine, intermittent

Yes

PM2.5

3.70E-05

6.47E-04

18 hours per day, 272
days per year
(4 857 hours/year)

PM30

5.17E-03

9.03E-02

PM10

2.44E-03

4.27E-02

Routine, intermittent

Yes

PM2.5

3.70E-05

6.47E-04

18 hours per day, 272
days per year
(4 857 hours/year)

PM30

4.65E-03

8.13E-02

PM10

2.20E-03

3.85E-02

18 hours per day, 272
days per year
(4 857 hours/year)

Routine, intermittent

Yes

18 hours per day, 272
days per year
(4 857 hours/year)

Routine, intermittent

No

18 hours per day, 272
days per year
(4 857 hours/year)

Routine, intermittent

No

18 hours per day, 272
days per year
(4 857 hours/year)

Routine, intermittent

No

24 hours per day, 365
days per year

Routine, intermittent,
only under strong wind
conditions

Yes

PM2.5

3.33E-05

5.82E-04

PM30

1.40E-01

2.45E+00

PM10

1.87E-02

3.26E-01

PM2.5

2.83E-04

4.94E-03

PM30

9.33E-03

1.63E-01

PM10

7.00E-03

1.22E-01

PM2.5

1.06E-04

1.85E-03

PM30

5.83E-04

1.02E-02

PM10

1.12E-04

1.96E-03

PM2.5

2.71E-05

4.73E-04

PM30

5.50E-02

1.73E+00

PM10

2.75E-02

8.67E-01

PM2.5

4.16E-04

1.31E-02
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Table 19: Fugitive emission estimation methods, inputs, and assumptions
Source

Source group

Emissions estimation method

Inputs and assumptions

Emission factor equation (US EPA, 2006):

V01, V02, V03

V04

V05

Dust from
materials
handling and
transfer

Milling

Screening

𝑈𝑈 1.3 𝑀𝑀 1.4
𝐸𝐸 = 𝑘𝑘 ∙ 0.0016 ∙ � � �� �
2.2
2




Dry grinding emission factor for low moisture
ore (DEWHA Australia, 2019):
 ETSP = 1.2 kg/t processed
 EPM10 = 0.16 kg/t processed




Screening emission factor for low moisture
ore (DEWHA Australia, 2019):
 ETSP = 0.08 kg/t processed
 EPM10 = 0.06 kg/t processed




E is the emission factor in kg/tonne
k is the particle size multiplier
U is the average wind speed in m/s
M is the material moisture content in %









kPM30 0.74, kPM10 0.35, kPM2.5 0.053
U 3.8 m/s, the hourly average wind speed recorded between 2019 and 2021 at the air
quality monitoring station in Atlantis
Wood chip and silicate moisture at the lower limit of equation 0.25%
Handling rates 7.5 t/d wood chip, 7.1 t/d silicates
Emissions are uncontrolled
Wood chip maximum milling rate 7.5 tonnes per day
PM2.5 emissions 35% of PM10, from the general particle size distribution for mechanically
generated dust from processed ore and non-metallic minerals handling and
processing (US EPA, 1990)
Emissions are uncontrolled
Wood chip screening rate maximum 7.5 tonnes per day
PM2.5 emissions 35% of PM10, from the general particle size distribution for mechanically
generated dust from processed ore and non-metallic minerals handling and
processing (US EPA, 1990)
Emissions are uncontrolled

Emission factor equation (US EPA, 2011):

A01, A02,
A03, and A04

A05

Vehicle
entrained dust
from paved
roads

Windblown
dust
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𝐸𝐸 = 𝑘𝑘 ∙ 𝑠𝑠𝑠𝑠0.91 ∙ 𝑊𝑊 1.02

E is the emission factor in g/vehicle kilometer
travelled (VKT)
k is the particle size multiplier in g/VKT
sL is the surface silt loading in g/m2
W is the average weight of vehicles on road
in tonnes
Emission factor (US EPA, 2006):
 PM30 0.4 kg/ha-h
 PM10 0.2 kg/ha-h
 PM2.5 0.1 kg/ha-h
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kPM30 24 g/VKT, kPM10 4.6 g/VKT, kPM2.5 1.1 g/VKT (US EPA, 2011)
sL 75 g/m2 for waste disposal sites (US EPA, 2011)
Total paved road length 135 m
Average 3, 30 tonne truck trips per week required for the delivery and collection of
materials
Average truck weight 27 tonnes
Emissions assumed to be uncontrolled

Total exposed of Erf 299 ~7 068 m2 (0.7 ha)
Given that exposed surfaces consist of compacted soil, a reduction of 30% in
emissions, associated with primary rehabilitation was applied (DEWHA Australia, 2019)
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4.5 Maximum emissions during start-up, maintenance, and/or shutdown
Atmospheric emissions from the kiln and generator may vary during start-up and shutdown cycles when
combustion conditions are not stable or optimal. Kiln operations and associated emissions will cease
when maintenance on control equipment (cyclone and bag filter) is required.

4.6 Emergency incidents
Emergency incidents from an air emissions perspective may include, but may not be limited to, spillages
of fine particulate materials, and failure of the cyclone and bag filter system. During the former, increased
dust emissions may occur by re-entrainment. During the latter, uncontrolled PM emissions from the kiln will
be released to atmosphere.

4.7 Speciation of trace pollutant emissions
MES for metal recovery and thermal treatment of general and hazardous waste, group certain metals
and organics. Admittedly, trace metal and specific VOC emissions will depend on the presence of these
in the wood chip feedstock.
Since the wood in the feedstock will be burned and most of the minerals/metal particulates captured,
emission factors published by the US EPA for the combustion of wood waste were used to determine
trace metal and organic emissions and impacts from the rotary kiln (Table 20).
Note that benzene was used as a proxy for the assessment of VOC impacts since (a) it is the most
prevalent VOC in wood combustion emissions (US EPA, 2022), (b) it is a criteria pollutant under NEM:AQA
(see Table 21) (c) it is a known human carcinogen.
Table 20: Speciation of trace pollutants in kiln emissions
Metals as a % of MES for the sum of lead, arsenic,
antimony, chromium, cobalt, copper, manganese,
nickel, vanadium

VOCs as a % of MES for TOC

Manganese 89%
Lead 3.2%
Copper 2.6%
Cobalt 1.8%
Chromium (total) 1.1%
(Hexavalent chromium 0.33% of total chromium)
Vanadium 0.85%
Arsenic 0.60%
Nickel 0.49%

Benzene 28%
The remainder include methane (32%), formaldehyde
(23%), naphthalene (10%), and others (less than 1%)

Notes:
(a) Source: US EPA (2022) ‘Chapter 1: External combustion sources, 1.6 Wood waste combustion in boilers’
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5 Impact of enterprise on human health and the
environment
5.1 Ambient air quality and odour criteria
In preparation of the dispersion model and analyses of results, the criteria against which simulated
ambient air pollutant concentrations are assessed, must be considered. Air quality guidelines and/or
standards are important tools for impact management since it forms the link between the source of air
pollution and the receiver.
A distinction is made between criteria and non-criteria pollutants. Criteria pollutants are named so
because they are regulated by developing health-based and/or environmentally based criteria for
setting permissible levels. Other pollutants released to atmosphere in trace amounts may however also
result in health and odour impacts. The concentrations of such pollutants in ambient air are generally not
regulated by air quality standards but its impact rather determined from inhalation exposure, risk, and
odour thresholds.

5.1.1 Standards and guidelines for criteria pollutants
National Ambient Air Quality Standards (NAAQS), established for the protection of human health, for
criteria pollutants considered in this assessment are listed in Table 21 (South Africa. Department of
Environmental Affairs, 2009; South Africa. Department of Environmental Affairs, 2012).
It should be noted that 24-hour and 1-hour standards are for the 99th percentile of measured or simulated
concentrations. This implies a 1% permitted frequency of exceedance of the specified limit value i.e., 4
days or 88 hours per year.
Table 21: NAAQS for selected criteria pollutants
Averaging period

Benzene

1-year

5

0

8-hour

10 000

11

1-hour

30 000

88

1-year

0.5

0

1-year

40

0

1-hour

200

88

1-year

40

0

24-hour

74

4

1-year

20

0

24-hour

40

4

1-year

50

0

24-hour

125

4

1-hour

350

88

10-minute

500

526

CO
Lead
NO2
PM10
PM2.5

SO2

Limit value in μg/m3

Permitted frequency of
exceedance

Pollutant

5.1.2 Inhalation exposure and risk thresholds for non-criteria pollutants
For the protection of human health from exposure to non-criteria pollutants (which may be
carcinogenic), reference is typically made to the following:
•
The US EPA inhalation reference concentrations (RfCs) available from the Integrated Risk
Information System (IRIS).
•
Minimal Risk Levels (MRLs) published by the US Agency for Toxic Substances and Disease Registry
(ATSDR).
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•

Chronic Reference Exposure Levels (RELs) and the Cancer Potency Factors (CPFs) adopted by
the California Environmental Protection Agency (CalEPA) Office of Environmental Health Hazard
Assessment (OEHHA).

Screening criteria (Table 22) were extracted from the Risk Assessment Information System (RAIS), an online
database, developed and maintained by the University of Tennessee and available at
https://rais.ornl.gov/. In assessing simulated pollutant concentrations, 1-year averages are compared to
chronic exposure limits and highest 1-hour concentrations to acute exposure screening criteria.
Cancer risk factors (or unit risk factors) are applied in the calculation of carcinogenic risks. These factors
are defined as the estimated probability of a person (60-70 kg) contracting cancer as a result of constant
exposure to an ambient concentration of 1 µg/m³ over a 70-year lifetime. There is much debate over
the identification of an acceptable cancer risk level. The WHO considers risks of less than 1 in 1 million to
be very low with risks less than 1 in 100 000 generally considered low. Increased lifetime cancer risk as a
result of exposure to a carcinogenic pollutant through the inhalation pathway is conservatively estimated
as the product of 1-year average concentrations and cancer risk factors. The estimate is conservative
since the average concentration a person would be exposed to over a lifetime will be less than the 1year average.
Table 22: Screening criteria for non-criteria pollutants
Acute/short term
inhalation exposure
criteria
(μg/m3)

Long-term/chronic
inhalation exposure
criteria
(μg/m3)

Pollutant

Cancer risk factor
(μg/m3)-1

Antimony

-

1 (ATSDR)

0.3 (ATSDR)

Arsenic

4.3E-03 (IRIS)

0.2 (CalEPA)

0.015 (CalEPA)

Metals

Chromium (hexavalent)

8.4E-02

0.3 (ATSDR)

0.1 (IRIS)

Cadmium

1.8E-03 (IRIS)

0.01 (ATSDR)

0.03 (ATSDR)
0.006 (PPRTV)

Cobalt

9.0E-03 (PPRTV)

-

Copper

-

100 (CalEPA)

-

Lead

1.2E-05 (CalEPA)

-

0.5 (NAAQS)

Manganese

-

-

0.05 (IRIS)

Mercury

-

0.6 (IRIS)

0.3 (IRIS)

Nickel

2.4E-04 (IRIS)

0.2 (CalEPA)

0.014 (CalEPA)

Thallium

-

-

-

Vanadium

-

-

-

VOCs
Benzene

7.80E-06 (IRIS)

19.2 (ATSDR)

5 (NAAQS)

PCCD/PCDF
(PeCDD,2,3,7,8-)

38 (WHO)

-

0.00004 (WHO)

Ammonia

-

1 184

100

Hydrogen chloride

-

2 100

20

Hydrogen fluoride

-

16.3

14

Other

5.1.3 Odour criteria
An odour impact is the negative evaluation by a human receptor when exposed to an odorous
substance. The exposure may occur over a matter of seconds or minutes and involves many complex
psychological and socio-economic factors. Once exposure to an odorous air pollutant has occurred,
the process can lead to adverse effects such as annoyance, nuisance and possibly complaints. Whereas
annoyance is the adverse effect occurring from an immediate exposure, nuisance is the adverse effect
caused cumulatively, by repeated events of annoyance (Bull, et al., 2014).
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Odour impacts may occur through exposure to individual and easily identifiable compounds or complex
mixtures of air pollutants as might be released from the plant. In assessing odours two types of assessment
criteria may be adopted:
•
Ground-level concentration criteria for individual odorous pollutants; and
•
Odour assessment criteria for an individual compound or complex mixtures of odours.
The concentration at which an odour is just detectable to a “typical” human nose is referred to as the
“threshold” concentration. This concept of a threshold concentration is the basis of olfactometry in which
a quantitative sensory measurement is used to define the concentration of an odour.
Standardised methods for measuring and reporting the detectability or concentration of an odour
sample have been defined by a European standard (BSEN 13725:2003). The concentration at which an
odour is just detectable by a panel of selected human “sniffers” is defined as the detection threshold and
as an odour concentration of 1 European odour unit per cubic metre (1 ouE/m3), sometimes simply
expressed as an ouE (DEFRA, 2012). At the detection threshold, the concentration of an odour is so low
that it is not recognisable as any specific odour at all, but the presence of some, very faint, odour can
be sensed when the “sample” odour is compared to a clean, odour-free sample of air.
Odour detection thresholds applied in this assessment are listed in Table 23. These were sourced from:
 The Reference Guide to Odour Thresholds for Hazardous Air Pollutants Listed in the Clean Air Act
of 1990 (US EPA, 1992); and


Odour Threshold Determinations of 53 Odorants Chemicals (Leonardos, Kendall, & Bernard, 1969)

Table 23: Odour detection thresholds applied in assessment
Odorant

Character

Odour detection threshold
(mg/m3)

Ammonia

Pungent

3.5

Benzene

Aromatic, sweet, solvent

195

Hydrogen chloride

Sharp, suffocating

0.39

Hydrogen fluoride

Pungent, irritating

0.03

The odour assessment criteria recommended for planning by the United Kingdom (UK) Institute of Air
Quality Management (IAQM) is discussed. As is the approach by various international regulatory
authorities, use is made of the C98,1-hour metric. The C98,1 hour metric represents the 98th percentile of hourly
mean odour concentrations over a calendar year. For example, an odour assessment criterion (C98,1 hour)
of 3 ouE/m3 means in simple terms that an odour concentration of 3 ouE/m3 should not be exceeded for
more than 2% of the hours in a year at any sensitive receptor outside the site boundary, equivalent to
approximately 175 hours per annum.
The UK IAQM considered all available scientific evidence and proposes the odour concentration
descriptors together with impact descriptors in Table 24. These (a) adopt the C98,1-hour as the appropriate
frequency metric, (b) covers the 1 to 10 ouE/m3 concentration ranges referred to by various UK and
European institutions, and (3) also considers the potential sensitivity of different receptors. It is also
consistent in format and concept with other guidance in the air quality field (Bull, et al., 2014). These
values assume, on a conservative basis, that the odour in question is at the offensive end of the spectrum.
For odours that are less unpleasant, the level of odour exposure required to elicit the same effect may
be somewhat higher, requiring professional judgement to be applied.
Receptor sensitivity can be determined from the general principles set out in Table 25 (Bull, et al., 2014).
It is recommended that LCOA limit its odour impact to 1.5 ouE/m3 at the nearest residential sensitive
receptor, and to 5 ouE/m3 within the industrial area. To contextualise the European criteria, the following
from the Australian New South Wales (NSW) Technical Framework for the ‘Assessment and Management
of Odour from Stationary sources’ (DEC NSW, 2006) should be noted:
 The level at which an odour is perceived to be of nuisance can range from 2 ouE/m3 to 10 ouE/m3.


Adverse health effects can be expected at odour exposure levels of 7 ouE/m3 and higher.
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Table 24: Odour effect descriptors for impacts predicted by modelling as recommended by the UK IAQM
(Bull, et al., 2014)
Receptor Sensitivity

Odour Exposure Level
C98,1 hour, ouE/m3

Low

Moderate

High

≥10

Moderate

Substantial

Substantial

5 to <10

Moderate

Moderate

Substantial

3 to <5

Slight

Moderate

Moderate

1.5 to <3

Negligible

Slight

Moderate

0.5 to <1.5

Negligible

Negligible

Slight

< 0.5

Negligible

Negligible

Negligible

Table 25: Receptor sensitivity to odours (Bull, et al., 2014)
Sensitivity

Description

High
sensitivity
receptor

Surrounding land where:
•
users can reasonably expect enjoyment of a high level of amenity; and
•
people would reasonably be expected to be present here continuously, or at least
regularly for extended periods, as part of the normal pattern of use of the land.
Examples may include residential dwellings, hospitals, schools/education and tourist/cultural.

Moderate
sensitivity
receptor

Surrounding land where:
•
users would expect to enjoy a reasonable level of amenity, but wouldn’t reasonably
expect to enjoy the same level of amenity as in their home; or
•
people wouldn’t reasonably be expected to be present here continuously or regularly for
extended periods as part of the normal pattern of use of the land.
Examples may include places of work, commercial/retail premises, and playing/recreation fields.

Low
sensitivity
receptor

Surrounding land where:
•
the enjoyment of amenity would not reasonably be expected; or
•
there is transient exposure, where the people would reasonably be expected to be
present only for limited periods of time as part of the normal pattern of use of the land.
Examples may include industrial use, farms, footpaths, and roads.

5.1.4 National dust control regulations
Dustfall, a nuisance impact associated with large particle emissions typically PM30, were screened against
the rates deemed acceptable for residential and non-residential areas as stipulated in the South African
National Dust Control Standards (NDCR) and indicated in Table 26 (South Africa. Department of
Environmental Affairs, 2013).
Table 26: Acceptable dustfall rates
Restriction areas

Dustfall rate (D) in mg/m2-day, 30day average(a)

Permitted frequency of
exceedance

Residential area

D < 600

Two within a year, not sequential
months.

Non-residential area

600 < D < 1 200

Two within a year, not sequential
months.

5.2 Dispersion modelling methodology
The impact of the wood chip treatment plant on the atmospheric environment was determined through
simulation of ambient pollutant concentrations using an atmospheric dispersion model.
Dispersion models simulate ambient pollutant concentrations as a function of source configurations,
emission strengths and meteorological characteristics, thus providing a useful tool to ascertain the spatial
and temporal patterns in the ground level concentrations arising from the emissions of various sources.
Increasing reliance has been placed on concentration estimates from models as the primary basis for
environmental and health impact assessments, risk assessments and emission control requirements.
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A Level 2 assessment was conducted as per the Regulations Regarding Air Dispersion Modelling. The
methodology adopted in the simulation of air quality impacts associated with this project is described
hereafter.

5.2.1 Dispersion model selection
Version 10 of Trinity Consultant’s Breeze AERMOD and the US EPA Aermod version 9.2 released in May
2021 was used in the study.
The AERMOD atmospheric modelling system, developed by the American Meteorological Society and
US EPA Regulatory Model Improvement Committee, includes three modules namely, a steady-state
dispersion model designed for short-range (up to 50 kilometres) dispersion of air pollutant emissions from
stationary industrial sources, a meteorological data pre-processor (AERMET), and a terrain pre-processor
(AERMAP).
The AERMET pre-processor was used to calculate atmospheric parameters needed by the dispersion
model, such as atmospheric turbulence characteristics, mixing heights, friction velocity, Monin-Obukhov
length and surface heat flux from available meteorological data.
The purpose of AERMAP is to provide a physical relationship between terrain features and the behaviour
of air pollution plumes.

5.2.2 Meteorological requirements
Any air pollution impact study should include a study of local weather patterns and specifically wind
speed and direction, temperature, humidity, rainfall, and solar radiation. While all these variables provide
valuable information the most important are wind speed and direction, and temperature (NIWAR, 2004).
In the dispersion of air pollutants, wind speed and direction are important since higher wind speeds result
in better dispersion while wind direction determines the spatial distribution of pollutants. Temperature
plays a role in the stability of the atmosphere which is determined by comparing the temperature of
ambient air and the temperature of a rising (or sinking) parcel of air i.e., a parcel of air heated by the
temperature of earth’s surface after sunrise.
The concept of atmospheric stability is useful in determining whether pollutants will rise and disperse from
a source or accumulate near the surface. When the atmosphere is unstable pollutants rise vertically
resulting in lower concentrations since emissions are dispersed over a larger volume of air. A stable
atmosphere inhibits vertical movement of pollutants and leads to higher ground level concentrations. In
a neutral atmosphere, an emission plume remains at the height at which it was released (Diab, 2008).
Meteorological data pre-processors such as AERMET are used calculate atmospheric stability from local
weather parameters as well as land-cover (see paragraph 5.2.3) and prepare files suitable for input to
dispersion models.
As per the Regulations Regarding Air Dispersion Modelling, a minimum of one year’s site-specific data or
at least three years of appropriate off-site data must be used for Level 2 assessments, as is the case here.
The meteorological data must be from a period no older than five years to the year of assessment. All
data must be subjected to quality assurance procedures and documented in the modelling study report
(South Africa. Department of Environmental Affairs, 2014).
For a Level 2 assessment using US EPA AERMOD and its meteorological data pre-processor AERMET,
additional meteorological parameters, not contained in surface data sets available in South Africa, are
required. These are cloud cover, cloud height, temperature at two levels, and vertical wind profiles. Use
was therefore made of two data sets. The first, surface data recorded in Atlantis at the air quality
monitoring station (AQMS) owned by the CoCT, supplemented with a simulated MM5 data set for
Atlantis. The MM5 (short for Fifth-Generation Penn State/NCAR Mesoscale Model) is a regional mesoscale
model used for creating weather forecasts and climate projections. It is a community model maintained
by Penn State University and the National Center for Atmospheric Research.
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The 2019 to 2021 CoCT Atlantis data set includes wind speed and direction, temperature, relative
humidity, pressure, and solar radiation with poor data availability of between 36% and 43% . AERMET
substitutes missing surface data with data contained in the MM5 data set. A summary of minimum,
maximum, and average of hourly weather parameters for 2019 to 2021 is presented in Table 27.
Table 27: Minimum, maximum, and average of hourly weather parameters for Atlantis as recorded at the
CoCT AQMS from 2019 to 2021
Parameter

Minimum

Maximum

Wind speed (m/s)

0.1

11.2

Average
3.9

Temperature (˚C)

6.1

37.2

18.6

Relative humidity (%)

11.3

100.0

70.5

Solar radiation (W/m2)

0.0

241.3

51.3

Pressure (mbar)

980.2

1013.5

993.9

Wind roses generated to reflect the wind field as contained in the Atlantis, MM5, and AERMET calculated
data sets are presented in Figure 4 (a) to (i). A wind rose is a graphic tool to give a concise view of how
wind speed and direction are distributed at a specific location. The colours reflect the wind speed and
the size of the ‘petal’ the occurrences of wind from a specific direction. The wind field in Atlantis is
characterised by airflow from the southerly sectors with calm wind conditions (where wind speeds are
less than 1 m/s) occurring less than 5% of the time on average.

(a) Period wind rose, Atlantis
AQMS, 2019 to 2021

(b) Period wind rose, Atlantis
MM5, 2019 to 2021

(c) Period wind rose, AERMET,
2019 to 2021

Figure 4: Period wind roses

5.2.3 Terrain and land-cover
Topographical data obtained from the US Geological Survey at https://earthexplorer.usgs.gov/ was
considered whereas land-cover within the study area was determined from satellite images. Shuttle
Radar Topography Mission (SRTM) data from the USGS was studied to determine the likely effect of local
terrain on the dispersion of pollutants. Atlantis, and Atlantis Industrial lie between 120 and 213 meters
above sea level (masl). The closest mountain outcrops are Kanonkop at 407 masl and Dassenberg at 541
masl to the east and north of Atlantis respectively. There are however no material topographical features
that would affect dispersion between the site earmarked for the sand dryer and nearby sensitive
receptors. The average slope within a 5 km radius of the site is less than 2%.
Land-cover characteristics is used by the AERMET meteorological pre-processer to determine
atmospheric parameters needed by the dispersion model. As per the description of land use in
paragraph 1.3 (page 2), AERMET’s default average site characteristics for urban areas and cultivated
land were used.

5.2.4 Building downwash
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The term building downwash describes the effect that wind flowing over or around buildings has on
plumes released from nearby stacks. Building downwash often leads to elevated concentrations
downwind of affected stacks. Building downwash was not considered in simulations since structures
surrounding stacks are not solid.

5.2.5 Simulation domain, receptor grid and discrete receptors
The dispersion of pollutants expected to arise from the facility was simulated for an area covering 5 km
(east-west) by 5 km (north-south) with the facility located centrally. The area was divided into a grid
matrix with a resolution of 75 m.
Table 28: Simulation domain
South-western extent

262 827 m, 6 275 854 m

North-eastern extent

267 852 m; 6 280 879 m

Projection

Grid: UTM Zone 34 Datum: WGS 84

Resolution

100 m

Grid receptor height

1.5 m

Sensitive receptors in terms of air quality impacts typically include places of residence, commercial,
industrial and community locations such as schools and hospitals located outside the boundary of a
development. The closest sensitive receptors included in the atmospheric dispersion model,
representative of community locations in the main wind directions from the project were identified from
satellite imagery and are presented in Figure 5.
The closest residential suburbs of Atlantis include Avondale (receptor 2), Protea Park (receptor 3), and
Witsand (receptor 4). There are scattered residences on smallholdings north-east to south-east from the
site within a predominantly agricultural area, and, among others, an animal rescue and guide dog
training centre, hatchery, kennels, and stables (receptors 5 to 10). The location of the CoCT Atlantis AQMS
was also included as a receptor in simulations (receptor 1).
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Figure 5: Simulation domain and representative sensitive receptor locations

5.2.6 Background pollutant concentrations
Dispersion modelling regulations require the consideration and inclusion of background pollutant
concentrations in simulations to account for other sources of atmospheric emission in the area and
potential cumulative air quality impacts.
Atmospheric pollutant concentrations recorded at nearby AQMS were sourced from SAAQIS for the
period January 2019 to December 2021. Of the pollutants of interest, only SO2 data is currently recorded
in Atlantis. NO2, SO2, PM10, and PM2.5 data from the CoCT Tableview and Western Cape Government
Malmesbury AQMSs were therefore also included in the analyses.
Note that the data sets were carefully analysed, and erroneous or out-of-range values removed. Data
availability at the Atlantis and Malmesbury AQMS is generally poor, below 50%. Since the Table View
AQMS is situated upwind of Atlantis and has better data availability (58% to 88%), average pollutant
concentrations at this station were applied in dispersion simulations (Table 29).
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Table 29: Average background ambient pollutant concentrations applied in simulations
Average monthly background pollutant concentrations applied in dispersion simulations
Tableview AQMS, 2019 to 2021
NO2 (μg/m3)

PM10 (μg/m3)

PM2.5 (μg/m3)

SO2 (μg/m3)

January

12.1

14.2

5.7

10.4

February

17.8

14.5

5.2

16.9

March

16.2

12.6

4.8

21.8
15.4

April

16.9

13.7

6.0

May

26.0

14.4

7.0

19.2

June

21.5

16.0

8.1

10.8

July

26.8

20.9

10.4

13.3

August

22.0

18.8

8.8

12.2

September

23.0

13.5

5.5

16.7

October

1.0

10.7

3.1

19.6

November

8.1

12.8

5.2

20.7

December

7.2

13.9

4.5

10.6

Overall

16.5

14.7

6.2

15.6

5.2.7 Assumptions and limitations
The following assumptions and limitations to the study and dispersion modelling should be noted:

















The wood chip treatment plant is likely a Section 21 Listed Activity under NEM:AQA. The burn off
wood chip from mine waste to recover metals, without said metals undergoing any chemical
transformation or melting, is not specifically listed under Section 21. A discussion on potentially
applicable listed activities is included in the report but the licencing authority will ultimately
determine the correct Section 21 listed activity for the wood chip treatment plant. For the
purpose of this assessment the listed activity with the most severe emission requirements, and
most extensive list of pollutants, that is subcategory 8.1, were used in emissions estimation and
simulations.
The quantification of emissions and impacts are, as is typical of an AIR, limited to operational
phase impacts.
Sources of atmospheric emission included in the assessment are those regulated by MES, clearly
defined point sources, and those likely to generate fugitive emissions. Sources of emission omitted
from the study either because their contribution is considered immaterial or because insufficient
information was available for its quantification e.g., on-site vehicles (exhaust and dust emissions),
and emissions from fuel storage.
The kiln baghouse does not have a stack. Emissions are dispersed from baghouse openings. It
was however simulated as a modified point source, based on flows and temperatures recorded
by onsite staff.
Source parameters for the diesel generator was not available and best estimates used.
The conversion process of NO to NO2 as it is released to atmosphere is photochemical in nature
and dependant on sunlight and ambient ozone concentrations. As prescribed by the
Regulations Regarding Air Dispersion Modelling, the Ambient Ratio Method (ARM) was used to
simulate NO2 concentrations. Use was made of the US EPA default NO2/NOx ratios of 0.2 to 0.9.
Simulations for SO2 included 1-hour averages, 24-hour averages, and 1-year averages. Since
AERMOD cannot simulate sub-1-hour pollutant concentrations without sub-hourly
meteorological data, 10-minute average SO2 concentrations could not be calculated for
comparison with 10-minute NAAQS.
Benzene is used as a proxy for the assessment of VOC impacts since was shown to be the most
prevalent VOC in wood combustion emissions, it is a criteria pollutant under NEM:AQA, and a
known human carcinogen.
In the absence of ambient data for all pollutants, cumulative impacts could only be determined
for NO2, PM10, PM2.5, and SO2.
There will always be some error in any geophysical model, but it is desirable to structure the
model in such a way to minimise the total error. A model represents the most likely outcome of

SSC1080/1 Final v. 2

30

Atmospheric impact report for the wood chip treatment plant in Atlantis

an ensemble of experimental results. The total uncertainty can be thought of as the sum of three
components: the uncertainty due to errors in the model physics; the uncertainty due to data
errors; and the uncertainty due to stochastic processes (turbulence) in the atmosphere.
Nevertheless, dispersion modelling is generally accepted as a necessary and valuable tool in air
quality management.

5.2.8 Source data requirements
Source parameters and emission rates as presented in section 4 were included in dispersion simulations.

5.2.9 Presentation of results
The averaging periods for simulation output concentrations were selected to facilitate the comparison
with NAAQS, and selected health and odour criteria.
Results are primarily presented in tabular form as simulated maximum concentrations occurring off-site
(generally at the plant boundary) as well as concentrations at the closest sensitive receptor (receptor no.
10). Note: some short-term air quality limits (i.e., 24-hour and 1-hour) allow the exceedance of certain
limit values for 1% of the time per calendar year. For compliance assessment purposes, therefore, the 99th
percentile of 24-hour (5th highest) and 1-hour (89th highest) average pollutant concentrations are
presented. For the assessment of odours, the 98th percentile of 1-hour concentrations (177th highest) is
used.
Where exceedances of screening criteria at the plant boundary are indicated, results are also presented
as contours on a map. Contours or ‘isopleths’ are lines on a map connecting points at which a given
variable (in this case concentration) has a specified constant value. This is analogous to contour lines on
a map showing terrain elevation.

5.3 Dispersion modelling results
Dispersion simulation results for criteria pollutants and dustfall at the plant boundary and closest sensitive
receptor are presented in Table 30. Cumulative CO, NO2, PM10, PM2.5, and SO2 concentrations are also
shown.
In summary for criteria pollutants and dustfall:
 No exceedence of NAAQS for benzene, CO, lead, and SO2 are expected off-site.
 Simulations indicate exceedance of the short-term NAAQS of 200 μg/m3 for NO2 up to ~230 m
from the plant boundary (Figure 8). The 1-hour NAAQS of 200 μg/m3 is exceeded up to 100 m
from the boundary (Figure 7).
 Both PM10 (Figure 9 and Figure 10) and PM2.5 (Figure 11 and Figure 12) NAAQS are in exceedance
off-site, but the impact is localised, within a few meters from the boundary.
 Simulated criteria pollutant concentrations at all sensitive receptors are a fraction of NAAQS, less
than 10%.
 Simulated dustfall rates meet NDCR for all off-site non-residential and residential receptors in the
study area.
 Exceedances of NO2, PM10, and PM2.5 NAAQS are primarily attributed to uncontrolled emissions
from the diesel generator which will provide electricity until a municipal connection is available
(Figure 6). Modern diesel generators are often fitted with low NOx burners and PM filters but in
the absence of more detailed information, a conservative uncontrolled approach was
adopted. These emissions will however only occur while the generator is the main power source
on site.
 Although the impact area of the wood chip treatment plant is localised, it can be minimised by
mitigating and managing of fugitive dust emissions. See section 7.
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Table 30: Criteria air pollutant concentrations and dustfall rates occurring off-site as a result of the
woodchip treatment plant
Impact at closest sensitive
receptor to the plant
(receptor no.10)

Wood chip
treatment
plan

Cumulative

Wood chip
treatment
plan

Cumulative
n/d

Pollutant/
impact

Averaging
period

Simulated
percentile

Benzene

1-year

n/a

5

0.134

n/d

0.00125

8-hour

99th

10 000

639

n/d

4.64

n/d

1-hour

99th

30 000

661

n/d

6.60

n/d

1-year

n/a

0.5

4.64E-04

n/d

0.0315

n/d

453(a)

1.23

17.7

CO
Lead
NO2
PM10
PM2.5

SO2

Dustfall
Notes:

NAAQS/
NDR

Impact at plant boundary

1-year

n/a

40

436(a)

1-hour

99th

200

1 530(a)

1 550(a)

19.3

42.0

1-year

n/a

40

35.1

49.7(a)

0.0713

14.7

24-hour

99th

75

118(a)

131(a)

1.20

21.2

1-year

n/a

20

29.5(a)

35.7(a)

0.0457

6.23

24-hour

99th

40

116(a)

120(a)

0.782

10.6

1-year

n/a

50

2.43

8.41

0.0222

6.00

24-hour

99th

125

6.36

13.5

0.241

8.36

1-hour

99th

350

12.3

17.9

0.397

8.34

n/a

1 200 at
boundary
600 at
receptor

687

n/d

1.97

n/d

1-month

n/a not applicable
n/d no data
(a) Exceeds NAAQS or NDCR

Source group contributions to simulated NO2, PM10, and PM2.5
concentrations
NO2

PM10

PM2.5

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Generator

Materials
handling and
transfer

Milling and
screening

Kiln baghouse Paved roads
stack

Windblown
dust

Figure 6: Average source group contributions to PM concentrations and dustfall at representative
sensitive receptors
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The health risk and odour impact screening are based on simulation results at the plant boundary, the
point of maximum impact. The results are shown in Table 31. In summary:
 Increased life-time cancer risk was shown to be low to very low for inhalation exposure to metals,
benzene, and dioxins and furans.
 The non-carcinogenic health impact screening indicates no exceedance of criteria except for
cadmium and thallium (risk ratio 1.5). The assessment assumes conservatively that only cadmium,
which is more harmful than thallium, will be emitted.
 Odour units at the plant boundary are less than the 5 ouE/m3 criterion for industrial receptors.
 Inhalation health risk and odour impacts at sensitive receptors are negligible.
Table 31: Health risk and odour impact screening based on simulation results at the plant boundary
Pollutant

Increased lifetime cancer
risk(c)

Non-carcinogenic
health risk ratio,
long term(b)

Non-carcinogenic
health risk ratio,
short term(b)

Odour units
(ouE/m3)(a)
-

Metals
Antimony

-

-

0.00003

Arsenic

3.82E-07 (very low risk)

0.006

0.00008

-

Chromium

-

0.0005

0.0003

-

Cadmium &
Thallium

2.65E-06 (low risk)

0.05

1.5

-

0.05

Cobalt

2.44E-06 (low risk)

Copper

-

Lead

5.56E-09 (very low risk)

Manganese

-

Mercury

-

Nickel

1.73E-08 (very low risk)

-

-

0.000002

-

0.0009

-

-

0.3

-

-

0.005

-

-

0.005

0.0002

-

Organic compounds
Benzene

1.04E-06 (low risk)

0.03

0.05

0.000003

PCCD/PCDF

1.11E-07 (very low risk)

0.00007

-

-

Inorganic compounds
Ammonia

-

0.003

0.003

0.0004

Hydrogen chloride

-

0.01

0.001

0.004

Hydrogen fluoride

-

0.002

0.02

0.005

Notes:
a)
b)
c)

Calculated using the 98th percentile of simulated 1-hour values, C98,1-hour and the odour detection threshold
of each compound.
Calculated as the ratio of simulated 1-hour (100th percentile) or 1-year concentrations and either the shortterm or long-term inhalation reference concentration for each compound. A “risk ratio” greater than or
equal to 1 indicates an exceedence.
Increased lifetime cancer risk is the product of the simulated 1-year average concentration and each
compound’s CPF or URF.
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Figure 7: NO2 impact area for the wood chip treatment plant, simulated 1-year average concentrations
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Figure 8: NO2 impact area for the wood chip treatment plant, 99th percentile of simulated 1-hour average
concentrations

SSC1080/1 Final v. 2

35

Atmospheric impact report for the wood chip treatment plant in Atlantis

Figure 9: PM10 impact area for the wood chip treatment plant, simulated 1-year average concentrations
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Figure 10: PM10 impact area for the wood chip treatment plant, 99th percentile of simulated 24-hour
average concentrations
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Figure 11: PM2.5 impact area for the wood chip treatment plant, simulated 1-year average
concentrations
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Figure 12: PM2.5 impact area for the wood chip treatment plant, 99th percentile of simulated 24-hour
average concentrations
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6 Complaints
To date, no complaints have been received.

7 Current or
interventions

planned

air

quality

management

7.1 Diesel generator emissions
Emission testing and control should be considered if the generator will be used as main power supply for
an extended period. In this event emission controls should include particulate matter filters and NOx
control. Elevating the release point i.e., the installation of stack may also be considered to reduce ground
level impacts.

7.2 Measures to reduce emissions
Control of fugitive dust emissions to minimise off-site impacts are considered good practice. These along
with other measures recommended for inclusion in the plant’s environmental management plan are
listed below:







Fugitive dust from materials handling and transfer can be minimised by avoiding such activities
during strong wind conditions
Windblown dust from exposed areas of Erf 299 can be reduced by limiting disturbance of surface
material, compaction, watering during strong wind conditions, or should visual inspection
indicate it necessary, the surfacing of the area.
Vehicle entrained dust:
o Because of the importance of the silt loading, control techniques for paved roads
attempt either to prevent material from being deposited onto the surface (preventative
controls) or to remove from the travel lanes any material that has been deposited
(mitigative controls). The term silt loading refers to the mass of silt-size material equal to
or less than 75 μm in physical diameter per unit area of the travel surface.
o Covering of loads in trucks, and avoiding spillages of dusty materials, are examples of
preventive measures. Examples of mitigative controls include vacuum sweeping, water
flushing, and broom sweeping. In general, preventive controls are usually more cost
effective than mitigative controls.
o It is recommended that LCOA minimise the silt loading of internal roads by (a) avoiding
spills of dusty materials as far as possible, (b) immediate cleaning up of spilled materials,
and (c) regular sweeping or washing road surfaces.
o Care should be taken to not re-entrain surface dust during the sweeping process.
Rotary kiln:
o PM emissions from the rotary kiln will be controlled with a cyclone and fabric filter. The
kiln should only be operated when the fabric filter system is operational.
o CO, NOx, SO2, and VOC from the kiln can be reduced by ensuring optimal combustion
efficiencies, controlling combustion temperatures, and using low sulphur fuels as is
planned in this case.
o Refer to the special arrangements for subcategory 8.1 listed activities pertaining to
emission control (Table 6, page 6).
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7.3 Monitoring:
7.3.1 Emissions Monitoring
Compliance emissions monitoring is required for listed activities as per section 21(1)(b) of NEM:AQA. The
requirements for emissions monitoring of subcategory 8.1 listed activities are extensive. Refer to Table 6
(page 6). Both continuous and periodic emission testing is a requirement. The current configuration of
the bag filter may not meet the requirements of stack emission testing.

7.3.2 Ambient air quality monitoring
An air quality monitoring programme can confirm plant related air pollution levels and provide
information useful in assessing the effectiveness of emissions management strategies. After careful
consideration of the process and dispersion simulations, the following is recommended:



Daily visual inspection of site operations and corrective action should excessively dust emissions
or plumes be observed.
Quarterly inspection and reporting of dust and fume emissions as well as noticeable odours
sources and in response to complaints. Photographic records can be useful.

Given the facility’s location with an industrial area, the distance to sensitive receptors, and nature of the
process, dustfall sampling in accordance with National Dust Control Regulations, should only be
considered if visual inspection indicates excessive dust generation on site. In that case, dustfall sampling
will aid in monitoring the effectiveness of implemented dust management measures.

7.3.3 Air quality complaints register
A complaints register must be maintained at site offices. It must include the name, contact and affiliation
details of the complainant, the date of the complaint, the date and time of the pollution incident, and
a detailed description of the incident i.e., nature of impact or nuisance. In response to a complaint,
LCOA should investigate possible causes and if required make use of a specialist to determine the likely
source through a site inspection. Remedial actions to prevent such events in future should then be taken
and communicated to the complainant.

8 Compliance and enforcement actions
On 22 July 2021 LCOA received a notice of intention from the CoCT that a compliance notice would be
issued in terms of section 31L of NEMA and NEMAQA (Ref 33/7/3/1-71) for conducting a listed activity in
contravention of section 22 of NEM:AQA.
Since wood chip is considered general waste, the required Section 24G application process for
retrospective authorisation of the wood chip treatment plant under NEMA, is being administered by the
Western Cape DEA&DP. Similarly, the retrospective Section 22A application for an AEL under NEM:AQA
is being administered by the CoCT.

9 Additional information
9.1 Impact significance
The significance of air quality related impacts associated with the LCOA wood chip treatment plant was
assessed in accordance with the procedure summarised in Annex D. Since this AIR is concerned with the
operational phase of the plant as part of the application for an AEL, the significance of operational
phase impacts is based on dispersion simulation results. The impact significance is considered medium.
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Table 32: Impact significance rating for the operational phase of the LCOA wood chip treatment plant
Potential impact and risk:

Air quality impacts are negative in nature and are
assessed in terms of its potential for health and nuisance
impacts.

Nature of impact:

Fugitive dust, particulate matter, combustion products,
and VOC emissions from the following operations:
diesel power generation, rotary kiln, feedstock and
product handling, sizing, and screening, on-site vehicle
movement, and windblown dust from exposed portions
of Erf 299.

Extent of impact:

Low to medium, beyond site boundary but localised.

Duration of impact:

Short to medium-term, lifetime of the plant. Impacts
associated with diesel power generation will cease
once a municipal electricity connection is available.

Intensity/severity/magnitude

Low (minor deterioration, nuisance, or minor irritation).

Consequence of impact or risk:

Low

Probability of occurrence:

Probable

Confidence

High

Degree to which the impact may cause irreplaceable
loss of resources:

Low

Degree to which the impact can be reversed:

High

Indirect impacts:

Direct impacts: nuisance, health, and wellbeing of
receptors.
Indirect impacts: none

Cumulative impact prior to mitigation:

The facility’s contribution to cumulative criteria
pollutant concentrations is such that it will not result in
additional exceedances NAAQS at sensitive receptors.

Significance rating of impact:

Medium

Degree to which the impact can be avoided:

Low

Degree to which the impact can be managed:

High

Degree to which the impact can be mitigated:

High

Proposed mitigation:
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Emission testing and control for NOx or PM
should be considered if the generator will be
used as main power supply for an extended
period. Venting exhaust emissions through a
stack may also be considered.
Control of fugitive dust emissions to minimise
off-site impacts is considered good practice.
Avoiding handling and transfer activities of
fine or dry materials during strong wind
conditions.
Reduce windblown dust from exposed areas
of Erf 299 by limiting disturbance of surface
material, compaction, watering during strong
wind conditions, and should visual inspection
indicate it necessary, the surfacing of the
area.
For vehicle entrained dust, minimise the silt
loading of internal roads by (a) avoiding spills
of dusty materials as far as possible, (b)
immediate cleaning up of spilled materials,
and (c) regular sweeping or washing road
surfaces.
Take care to not re-entrain surface dust
during the sweeping process.
The kiln should only be operated when the
fabric filter system is operational.
Minimise CO, NOx, SO2, and VOC from the kiln
by ensuring optimal combustion efficiencies,
controlling combustion temperatures, and
using low sulphur fuels
Refer to the special arrangements for
subcategory 8.1 listed activities pertaining to
emission control.

Atmospheric impact report for the wood chip treatment plant in Atlantis

Residual impacts:

Some fugitive emissions are unavoidable even with the
implementation of mitigation measures.

Cumulative impact post mitigation:

Medium

Significance rating of impact after mitigation

Medium

9.2 Specialist opinion
It is the specialist’s reasoned opinion that the AEL may be issued provided that air quality management
measures listed in this report are implemented.

10 Formal declarations
The following declarations are included as annexures to this report:
 Annex A: a declaration of accuracy of information by the applicant.
 Annex B: a declaration of independence by the practitioner preparing the AIR.
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Annex B: Declaration of independence of practitioner

ANNEXURE B

DECLARATION OF INDEPENDENCE – PRACTITIONER

Name of Practitioner: Nicolette von Reiche
Name of Registration Body: Not applicable
Professional Registration No.: Not applicable

Declaration of independence and accuracy of information provided:
Atmospheric Impact Report in terms of section 30 of the Act.
I, Nicolette von Reiche, declare that I am independent of the applicant. I have
the necessary expertise to conduct the assessments required for the report and will perform
the work relating the application in an objective manner, even if this results in views and
findings that are not favourable to the applicant. I will disclose to the applicant and the air
quality officer all material information in my possession that reasonably has or may have the
potential of influencing any decision to be taken with respect to the application by the air
quality officer. The information provided in this atmospheric impact report is, to the best of my
knowledge, in all respects factually true and correct. I am aware that the supply of false or
misleading information to an air quality officer is a criminal offence in terms of section 51(1) (g)
of this Act.

Signed in Cape Town on this 24th day of April 2022

____________________________
SIGNATURE

Director
CAPACITY OF SIGNATORY
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Annex C: Specialist’s CV

Nicolette von Reiche
Director at Soundscape Consulting

Profile
Consulting engineer with 14 years' experience in the atmospheric, air
quality, and acoustic sciences throughout Africa, liaising with the private
sector and different spheres of government, for projects in a wide range of
industrial sectors.

Employment History
Principal Consultant at Airshed Planning Professionals (Pty)
Ltd, Midrand
January 2006 — March 2018

Employed as a project manager and consultant in atmospheric and air
quality sciences tasked with all aspects associated with the assessment of air

Details
+27 82 493 7070
nicolette@soundscapeconsult.com
Links
www.soundscapeconsult.com
Skills
Source and environmental noise
surveys

quality related impacts, environmental noise impacts, and project

Noise propagation modelling

management.

Noise impact assessment

Director at Soundscape Consulting (Pty) Ltd, Cape Town

Atmospheric emissions and greenhouse

September 2018 — Present

gas inventory development

Identifying, quantifying, and assessing risks associated with exposure to

Atmospheric dispersion modelling

environmental noise and air pollution where the key aim is to protect
against these risks by providing specialist consulting services through proven
scientific and engineering methods and continuing research.

Education

Air quality, dust, and odour impact
assessment
Atmospheric emissions licencing and
compliance audits

B. Eng. Mechanical Engineering, University of Pretoria,

Noise and air quality impact

2001 — 2005

management planning

B. Eng. Hons. Mechanical Engineering, University of Pretoria,

Training

2007 — 2010

References
References available upon request

Industry sector experience
Regional and provincial management plans and air quality and/or noise
studies in the following sectors: power generation and renewable energy; oil
and gas; iron and steel; ferroalloy production; mining and quarrying;
cement production; water treatment; general and hazardous waste
disposal; incineration; transport infrastructure (road and rail); airports; ports;
commercial and residential development.

Memberships
South African Institute of Mechanical Engineering (SAIMechE)
International Institute of Acoustics and Vibration (IIAV)
National Association for Clean Air (NACA)

Courses
Air Quality Management, University of Johannesburg, 2006
AERMOD Dispersion Modelling, University of Johannesburg, 2010
Computational Thinking for Modelling and Simulation, MITx, Massachusetts
Institute of Technology, 2019

Health risk screening assessment
Wind turbine noise and shadow flicker
assessment
Languages
English Native speaker
Afrikaans Native speaker

Atmospheric impact report for the wood chip treatment plant in Atlantis

Annex D: Significance assessment methodology

Enviroprac impact assessment methodology:
Introduction
The assessment of the significance of predicted impacts associated with the canola oil processing plant expansion is based
on the Department of the Environment, Forestry and Fisheries’ 1998 Guideline on the Implementation of Sections 21, 22
& 26 of ECA; on the DEFF’s 2006 Guideline on Assessing Impacts & Alternatives; on the DEA&DP’s 2005 Guideline for
Involving Biodiversity Specialists in EIA; and on T Hacking’s 1998 IAIA SA Conference Paper, An Innovative Approach to
Structuring EIA Reports.
The impact assessment is based on specialist input where required, as well as on the EAP’s research as required, and past
experience and professional judgement.
Nature of impact
The source of a potential impact needs to be clearly defined, as well as what particular aspect of the receiving environment
would be impacted. The nature of the impact should also include whether the impact is positive or negative; to what
degree the impact is reversible; during which phase of the development life cycle the impact will occur; and whether the
impact is direct or indirect; and whether the impact is cumulative:
Table 1 Nature of impact
Nature of impact
Source
Aspect of environment impacted

Positive
Negative
Degree of reversibility
Lifecycle phase in which impact will occur

Intermittent or continuous; immediate or
delayed
Direct
Indirect
Cumulative

Particular aspect of the development proposal that could give rise to
the impact.
 Socio-economic
 Biophysical (freshwater, geohydrological, botanical, etc.)
 Heritage & cultural – historical
 Visual & landscape
 Ambient noise levels
 Ambient air quality
An aspect of the receiving environment benefits.
An aspect of the receiving environment is adversely affected.
The possibility or difficulty or impossibility of returning the affected
aspect of the environment to its original state after an impact has
occurred -either with or without human intervention.
 Planning and design phase*
 Construction phase
 Operational phase
 Decommissioning phase
*It should be noted that impacts can arise during the construction and
operational phases if the planning and design of the development does
not adequately factor in required impact mitigation and management
An indication should be given of whether the impact will only occur
intermittently; and whether the impact will be experienced
immediately or on a delayed basis.
The impact is a direct result of development activities.
Downstream, secondary or “knock-on” impacts resulting from a direct
impact.
A cumulative impact adds to similar impacts already experienced in the
receiving environment.

Parameters used to predict impact significance
In the methodology used here, impact significance is a function of consequence and probability of occurrence, where
consequence considers the duration, spatial extent and magnitude (or severity or intensity) of the identified impact.

The following rankings have been used for the parameters which factor into determining consequence:
Table 2 Parameters used to determine consequence
Consequence
Parameter
Spatial extent
Duration

Magnitude (or severity or
intensity): negative

Magnitude (or severity or
intensity): positive

Low
Localised
Within site boundary
Site
Quickly reversible
Less than the project life
Short-term
Minor deterioration.
Nuisance
or
minor
irritation.
Where the impact affects
the environment in such a
way that natural, cultural
and social functions and
processes are not affected.

Ranking
Medium
Fairly widespread
Beyond site boundary
Local
Reversible over time
Life of the project
Medium-term
Moderate deterioration.
Discomfort.
Where
the
affected
environment is altered by
natural, cultural and social
functions and processes
continue albeit in a
modified way.

Minor improvement.

Moderate improvement.

High
Widespread
Far beyond site boundary
Regional/national
Permanent
Beyond closure
Long-term
Substantial deterioration.
Death, illness or injury.
Where natural, cultural or
social
functions
or
processes are altered to the
extent
that
it
will
temporarily
or
permanently cease.
Substantial /
improvement.

significant

Once the parameters that determine an impact consequence have been ranked, the overall consequence of impacts can
be determined as follows (from Hacking):
Table 3 Overall consequence of impacts
Magnitude (or intensity or severity): Low

Duration

High
Medium
Low

MEDIUM
LOW
Low

Medium

High

Spatial extent

Magnitude (or intensity or severity): Medium

Duration

High
MEDIUM

Medium
Low

HIGH

LOW
Low

Medium

High

Spatial extent

Magnitude (or intensity or severity): High

Duration

High
MEDIUM

Medium

HIGH

Low
Medium

Low

High

Spatial extent

The probability of an impact occurring is ranked as follows:
Table 4 Probability rankings
Probability
Improbable
Probable
Definite

Where the possibility of the impact to materialise is very low either because of design or
historic experience;
Where there is a distinct possibility that the impact will occur
Where the impact will occur regardless of any prevention measures.

Methodology for predicting impact significance
In the methodology used, predicted impact significance is a function of the impact consequence considered together with
the probability of the impact occurring. Impact significance is ranked as follows:
Table 5 Impact significance ranking
Impact significance
Low
Will never exceed legislation or standards.
Unlikely to cause significant negative impacts.
Where it will not have an influence on the decision.
Medium
Has characteristics that could cause negative impacts.
Where it should have an influence on the decision unless it is mitigated.
High
Will always/often exceed legislation or standards.
Has characteristics that could cause significant negative impacts.
Where it would influence the decision regardless of any possible mitigation.
Impact significance, as a function of consequence and probability, is determined as follows:
Table 6 Determination of impact significance

Probability

Definite

MEDIUM

Probable

HIGH
MEDIUM

Unlikely

LOW
Low

MEDIUM
Medium
Consequence

High

Degree of confidence
When predicting environmental impacts, the level of confidence of the practitioner in making the prediction should be
provided. Confidence can be affected by the availability and quality of data and any assumptions that need to be made.
Confidence is ranked as follows:
Table 7 Confidence ranking
Degree of confidence
Low
Where there is little confidence in the prediction, due to inherent uncertainty about the likely
response of the receiving environment, or inadequate information.
Medium
Where there is a moderate level of confidence in the prediction.
High
Where the impact can be predicted with a high level of confidence.
Mitigation hierarchy
Once impacts have been identified associated with a development proposal, any significant negative impacts need to be
mitigated in such a way as to reduce these impacts to acceptable levels.
The hierarchy of mitigation should be as follows, in order of priority:
Table 8 Mitigation hierarchy
Mitigation hierarchy
1
Avoiding or preventing the impact.
2
Mitigating (reducing or minimizing) negative impacts and enhancing (maximising) benefits, by
considering alternatives.
3
Rectifying negative impacts by restoring the affected environment to its previous condition, or
rehabilitating it for a different land use.
4
Providing an offset to compensate for the residual negative impact, to ensure that there is ‘no net loss’
of ecosystem resources / environmental attributes.
It can be noted that both avoiding and minimising negative impacts, should be factored into the consideration by the
proponent of alternative means of achieving the development goals. In this way, the development proposal put before
the authorities for their decision-making purposes, should have the minimum possible residual (i.e. after-mitigation)
impacts on the environment.
The investigation of alternatives that was undertaken during the development planning process, as far as possible
considered avoiding and minimising adverse impacts associated with the plant canola oil plant expansion. Section H1
provides more detail on the investigation of alternatives in order to determine a low impact development proposal.

