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Summary of issues & responses: application for an Atmospheric Emissions Licence in terms of Section 22A of the National Environmental Management: 

Air Quality Act No. 39 of 2004, as amended (NEMAQA) 

Matzonox (Pty) Ltd manure & effluent biodigester, Rustenburg: public participation process, February - May 2022: 

 

A. Issue Group A: Rights and Responsibilities 

Including: 

➢ The community & Matzonox’s rights 

➢ Matzonox’s responsibilities 

➢ History of applications made by Matzonox 

➢ Has due process been followed by Matzonox? 

➢ Is Matzonox operating lawfully or unlawfully? 

➢ The purpose of this Atmospheric Emissions Licence application 

➢ The purpose of licensing Matzonox under NEMAQA 

Issues Raised by Stakeholders: Rights & 
Responsibilities 

Response 

Introduction 
A suite of quite specific queries and issues have been raised with regards to the legal status of the Matzonox facility, and with regards to general environmental rights 
and responsibilities of Matzonox and of the community. As such, these queries and issues have been laid out and responded to in table form as below. 
 

Is the plant operating illegally? Legal status of the Matzonox facility in terms of the Specific Environmental Management Acts 
On 15/12/2017, the Matzonox facility was issued with an Integrated Environmental Authorisation (IEA) in 
terms of the National Environmental Management: Waste Act No. 59 of 2008, as amended (NEMWA); and in 
terms of the National Environmental Management Act No. 107 of 1998, as amended (NEMA). The IEA has been 
attached in Appendix A for your ease of reference. 
 
The IEA permits the digestion (recovery, treatment) of manure (general waste) from farms, and of effluent 
from the adjacent RCL poultry processing plant, for the purposes of producing biogas. The IEA further permits 
the combustion of the biogas to generate electricity for use by the biodigester plant and by the adjacent RCL 
plant. And the IEA permits the storage and handling of “dangerous goods” such as chemicals and biogas.  
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Issues Raised by Stakeholders: Rights & 
Responsibilities 

Response 

Thresholds apply to the mass of manure and to the volume of effluent that may be treated at the plant; to the 
volume of dangerous goods that may be stored and handled at the plant; and to the electricity generation 
capacity of the plant. 
 
An ancillary process to the biodigester, is the removal of ammonia from the biodigester tank, for the purposes 
of maintaining optimal nitrogen levels in the tank. The ammonia removal process entails reacting the ammonia 
with sulphuric acid, which chemical reaction produces ammonium sulphate. The bulk use of sulphuric acid, and 
the production of ammonium sulphate, requires further licensing  in terms of the National Environmental 
Management: Air Quality Act No. 39 of 2004 (NEMAQA).  
 
Since early 2021, Matzonox has been in consultation with both the Rustenburg local and Bojanala district 
municipality’s air quality management offices, the North West Province’s Department of Economic 
Development, Environment, Culture and Tourism, as well as the National Department of Forestry, Fisheries and 
the Environment’s Air Quality Management office, with regards to an ex post facto application for an AEL in 
terms of Section 22A of the NEMAQA. This consultation included several meetings with the authorities over the 
course of 2021, and consultation with the DFFE’s legal team as to the correct activities to include in the 
application for an AEL. 
 
The DFFE issued their opinion in December 2021. This opinion has informed the AEL application process, as 
well as the Terms of Reference for the independent specialist Air Quality Impact Assessment undertaken by 
Soundscape Consulting to inform the application process. 
 
The specialist study and the AEL application were completed and submitted to the Bojanala Air Quality Officer 
on 14/02/2022; and the public participation process for the application commenced on 18/02/2022. 
 
This response to stakeholder objections and queries raised, is part of the public participation process, which is 
due to end shortly. Once a record of public participation has been submitted to the Bojanala air quality officer, 
a decision can be made on the AEL application. 
 
In summary, therefore: the biodigester plant has operated lawfully in terms of the NEMA and the NEMWA 
since construction and later operation commenced. The plant operated unlawfully in terms of the NEMAQA 
from commissioning in 15/09/2020, to 14/02/2022, when the application for an ex post facto AEL was 
submitted to the municipal Air Quality Officer. 
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Issues Raised by Stakeholders: Rights & 
Responsibilities 

Response 

A facility of this nature should not be located in close 
proximity to residential areas. 

Land use rights & zoning of site 
The zoning of the biodigester site (Erf 7164, 2259 & 2260), is General Industrial 2. According to the Rustenburg 
Municipality’s Land Use Scheme, 2021, the objectives of the Industrial 2 zone are as follows: 
 
“The objective of this zone is to provide for that large scale and heavy industries which might be noxious in 
terms of smell, product, waste or other objectionable consequence of their operation, or which carry a high risk 
in the event of fire or accident. While other uses are permitted with consent, the Municipality must ensure there 
is sufficient capacity for noxious trade in the limited areas suitable for this zone. A noxious trade should 
preferably not be located close to residential areas (Page 57)”. 
 
The biodigester has therefore been established according to the land use rights of the property. 
 
However, it is acknowledged that the facility is situated on the border of the industrial area with residential 
areas to the south. It is a common conflict of land use rights when regional spatial planning has not historically 
demarcated a suitable buffer area between industrial and residential activities. 
 
Matzonox are cognisant of their proximity to residential areas and to this common conflict in land use rights. As 
such, the plant operates according to the conditions of their 2017 Integrated Environmental Authorisation 
(IEA), which was issued in terms of the National Environmental Management Act No. 107 of 1998, as amended 
(NEMA), and in terms of the National Environmental Management: Waste Act No. 59 of 2008, as amended 
(NEMWA). Please refer to the IEA, Basic Assessment Report and Environmental Management Programme 
contained in Appendix A. 
 
With regards to the design and operation of the plant in order to avoid or minimise impacts on the surrounding 
community, please also refer to Section B: Impact Management, of this document. With regards to 
Matzonox’s interactions with the community over the lifetime of the biodigester plant, please refer to Section 
C: Complaint Resolution, of this document.  

How many residents lie within a 5km radius of the 
plant? 

Land use of area surrounding site 
There are several residential suburbs of Rustenburg situated within 5 km of the plant. The closest of these 
include Karlien Park and Zinniaville directly to the south, Tlhabane to the west, Lefaragatlha (Phokeng) to the 
north-northwest, Seraleng to the north-northeast, and Boitekong to the east. All these areas have residences 
or community centres, such as schools, within 2 km from the plant. 
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Issues Raised by Stakeholders: Rights & 
Responsibilities 

Response 

It can also be noted that the immediate area surrounding the Matzonox facility is not only residential in nature. 
The facility is situated within the industrial hub of Rustenburg, albeit on the southern border of this hub with 
adjacent residential areas. 
 
Therefore, within 2km of residential areas such as Zinniaville, Karlienpark and Tlhabane, lie other industrial 
activities, including heavy industry and noxious industry such as galvanisers and brick manufacturers, and 
Glencore’s platinum smelter.  

Lack of trust that odour control measures stipulated in 
the air quality specialist report will be implemented, 
based on history of odour emissions 

Perceived lack of implementation of odour control measures 
Please refer to Section B: Impact Management and to Section C: Complaints Resolution, of this document. 
 
It is acknowledged that the commissioning and operation of the plant over the course of 2020 and 2021 
entailed the operation of unanticipated odour sources, despite the design and operation of the plant according 
to the conditions of the Integrated Environmental Authorisation and according to industry best practice. 
However, it is anticipated that the upgrades detailed in Section B adequately removed and controlled the 
identified odour sources. 
 
Further, all specialist-recommended mitigation measures will become conditions of Matzonox’s Atmospheric 
Emissions Licence if issued. Matzonox undertakes to adhere to all conditions of their AEL.  

The application shows various unlawful practices that 
are taking place 

Unlawful operations at Matzonox facility 
Only the ammonium sulphate production process, which is associated with the strip-out of ammonia from the 
biodigester for the purposes of maintaining optimal nitrogen levels in the tank, is operating unlawfully in terms 
of NEMAQA. An application was made on 14/02/2022 for ex post facto approval of this process. 

➢ The plant was commissioned without any 
input from the close-by community.  

➢ No public participation was conducted. 
➢ Why was a PPP process not held with the 

community 
➢ The plant was established secretly, with the 

possible connivance of political and 
regulatory authorities 

Stakeholder engagement during environmental applications for Matzonox facility 
A record of the public participation process which was undertaken during the Environmental Impact 
Assessment process for application of an Integrated Environmental Authorisation for the biodigester plant, is 
attached. According to the IEA issued by the North Western Department of Economic Development, 
Environment, Conservation and Tourism (DEDECT), Annexure 1, Item 3 (d): “A sufficient public participation 
process was undertaken and the applicant has satisfied the minimum requirements as prescribed in the EIA 
Regulations of 2014 for public involvement”. 
 
Please see Appendix F for the public participation record from the original EIA process. 

Start date of construction October 2018 

Start date of commissioning 15/09/2020 
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Issues Raised by Stakeholders: Rights & 
Responsibilities 

Response 

Information on scale of plant needed: authorized 
design capacity and footprint 

Design capacity / scale of current Matzonox plant 
Please see the attached IEA. The design capacities are as follows: 

➢ Manure processing: up to 100 tons per day 
➢ Effluent treatment: up to 15000m3 per day 
➢ Dangerous goods storage and handling capacity: up to 500m3 
➢ Electricity generation capacity: up to 10MW (note: no EIA is needed for electricity generation from a 

renewable resource up to 10MW and so this figure is not explicitly stated in the IEA) 
 
The co-ordinates of the approved development footprint are contained in the IEA. But a Google Earth image 
has been attached to this response document for your ease of reference. 

Are approved building plans in place? Yes. July 2018 

Has an impact assessment been undertaken for 
doubling of manure processing capacity 

EIA for proposed plant expansion 
➢ The 2017 EIA issued in terms of NEMA and NEMWA for the Matzonox plant, relates to the current 

operation only. 
➢ The current, ex post facto AEL application in terms of NEMAQA is for the existing plant only.  
➢ A subsequent EIA application and AEL amendment application is required for approval of any 

proposed plant expansion.  
➢ Matzonox has not yet begun the EIA and AEL application process needed for the proposed plant 

capacity expansion.  
 

➢ The air quality specialist study also considered the proposed expanded plant, so that a second study 
does not need to be undertaken in order to inform the future EIA process for the proposed plant 
expansion. 

With regards to planned new feedstocks, more detail 
is required on specific materials referred to as “a wide 
variety of organic materials” in the AIR. 
 
More detail is needed on proposed introduction of off-
site “effluent feedstocks” 

Proposed new feedstocks 
The description of proposed new feedstocks provided in the air quality specialist study is as follows: 
 
Matzonox also plans to introduce other general solid waste and effluent feedstocks including but not limited to 
waste from the agricultural sector (e.g., manure and animal feed) and the following industries: dairy, brewing, 
food and food processing, paper and pulp, and tobacco” (Page 6). 
 
This description was adequate for the purposes of defining and estimating air emissions in the emissions 
modelling exercise. When the EIA process for the proposed plant capacity expansion commences, the level of 
detail on the proposed new feedstocks, which is required in order to inform a rigorous impact assessment 
process, will be provided. 
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Issues Raised by Stakeholders: Rights & 
Responsibilities 

Response 

➢ The facility is applying for an AEL in order to 
obviate the need to apply emissions 
abatement technology. 

➢ Further pollution will occur if AEL is issued 

These suggestions are not rational. Any AEL contains a suite of conditions which a licensed emitter is required 
to adhere to. The conditions are aimed at reducing pollutant air emissions to acceptable levels as prescribed in 
the legislation. 
 
Various authorities can take compliance enforcement action towards a licensed emitter in terms of various 
pieces of national and municipal legislation, if the licence conditions are not adhered to.  

The RCL facility has had a troubled relationship with 
the community for the past 30 years 

It is acknowledged that the RCL facility, as with any animal by-products rendering plant, has the potential to 
emit odours from their rendering operation. 
It is further acknowledged that there have been instances where the design- and operational measures 
implemented by RCL have not always been fully successful in controlling odorous emissions. 
RCL has, however, consistently worked towards best practice in the design and operation of the plant, in 
response to concerns raised by the community and the Air Quality Officer. 

➢ Matzonox profit has been put ahead of 
community rights 

➢ Odour violates right to clean air 
➢ Matzonox is derelict in their “duty of care” 
➢ Unethical and immoral disregard for human 

life represented by the operation of the 
facility 

 

Profit versus community rights 
a) It should be understood that Matzonox’s right to operate for the purposes of inter alia income 

generation for shareholders, exists alongside their responsibility to operate in a manner that does not 
infringe on others’ environmental rights, and their Duty of Care to prevent pollution or degradation of 
the environment in terms of Section 28 of the NEMA.. 

b) Similarly, Matzonox’s right to generate income for their shareholders, exists alongside the 
community’s right to an environment that is not harmful to health or wellbeing. 

c) Matzonox has consulted at length with the authorities with regards to applying ex post facto for an 
AEL in order to ensure that all aspects of the plant operate lawfully. The AEL application was 
submitted to the municipal air quality officer on 14/02/2022. 

d) External audits conducted to date during the operational phase of the plant, have shown that the 
plant is operating according to the conditions of their IEA. 

e) Investigations by Matzonox and their specialist team once the plant was operational, identified 
unanticipated odour sources. Upgrades to the plant have been effected: please see Section B: Impact 
Management. 

f) It is therefore disingenuous to suggest that Matzonox has placed their profit motive above their 
responsibilities in terms of environmental impact management (Duty of Care); or that they have 
disregarded human life.  

RCL is ignoring their impacts on the community. 
 

RCL has advised that they developed a complaint platform that was communicated to the community through 
local newspapers and the municipal Air Quality Officer. Once complaints are received, they are recorded and 
investigated by responsible persons at RCL. The outcome of the complaints are shared with the complainant. 
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Issues Raised by Stakeholders: Rights & 
Responsibilities 

Response 

RCL has advised that they had engagements with community leaders on the 8th April 2021 and 19th May 2021 
to provide feedback on the actions or projects undertaken, which are aimed at controlling the odour. 
 
RCL appointed an environmental specialist, who assisted the business with an extensive study of their potential 
point sources of odour. Enose-type emissions samplers have been installed at the site to monitor emitted gases 
from RCL’s production processes. 
 
RCL have also advised that they assisted the Municipality with repairs of their water supply infrastructure. This 
was done in order to help minimise negative impacts on the community during failure of the infrastructure. 
This included:   

➢ Repairs to the municipal water supply pipeline at the railway crossing; and  
➢ Repair of critical valves at the civic centre. 

Community is not adequately compensated for 
environmental impacts caused by the facility 

It is unclear what is meant by this comment. Should the comment be referring to environmental externalities 
(i.e. hidden “costs” of pollution not included in the financial quantification of an environmental product such as 
clean air), then this is an issue far too broad for this AEL application process. The community is also not 
compensated financially by any other nearby industrial emitters, nor by the municipality when sewerage and 
other bulk engineering infrastructure fails, etc. 
 
For this AEL process, the onus is on the emitter, being Matzonox, to demonstrate that acceptable levels of 
pollutants are emitted from their production processes. These include odorous emissions. As such, a specialist 
air quality impact assessment was undertaken (Soundscape Consulting, February 2022). The mitigation and the 
emissions monitoring recommended by the specialist, will be included as conditions of Matzonox’s AEL, should 
an AEL be issued. Matzonox will need to adhere to these recommendations as a cost of operating. 
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B. Issue Group B: Impact Management 

Including: 

➢ Design & operation of plant for impact management 

➢ Can impacts be managed to acceptable levels? 

Impact Management 

Issues Raised by Stakeholders 

➢ Was the design and construction of the plant aligned with industry best practice for minimizing impacts and risks? 
➢ What measures are in place to minimize impacts and risks to environment and wellbeing? 
➢ It  is not possible to adequately control odours from the current, shed-type manure storage building. 
➢ The odour scrubber has never been effective. 
➢ Thus, an increase in manure storage and processing capacity is not supported. 
➢ An increase in the capacity of the plant will lead to an increase in odours. 
➢ There is technology available which can adequately abate the air emissions 
➢ The production process should be adjusted to reduce the source of odour emissions 
➢ The only changes to the facility that should be allowed, are those that reduce the odour 
➢ What is the purpose of the proposed biogas buffer tank? 
➢ Is there a risk of explosion with the current plant design, which excludes a buffer tank? 
➢ Does the effluent [“liquid waste”] from the facility discharge to the municipal system? 
➢ Waste from the facility should be disposed of in a cleaner fashion 
➢ The Matzonox trucks are an odour source 
➢ RCL: should stop slaughtering chickens and burning feathers 

Response 

The following response provides detailed information on the design and operational measures which have been in place since the original commissioning of the plant. 
The response also provides detail on improvements made to certain aspects of the operation due to the identification of unexpected odour sources, which have 
required additional controls in order to meet best practice standards. It is recommended that the process description and accompanying explanatory diagrams attached 
in Appendix B, are read in conjunction with the responses below. 
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Impact Management 

Please see the attached Basic Assessment Report, including full Impact Assessment appendix, as well as the Environmental Management Programme (EMP), which were 
compiled during the 2015 – 2017 application for an Integrated Environmental Authorisation (IEA) for the biodigester plant (Appendix A). These are the reports 
submitted to the North West DEDECT on 21/09/2017 and on the basis of which the DEDECT issued the IEA1. 
 

1) Facility construction 
During the construction phase, the EMP was implemented and implementation was monitored by an independent Environmental Control Officer (ECO). A post-
construction audit found that Matzonox and their construction team were fully compliant with the construction-phase conditions contained in the IEA and in the EMP.  
 

2) Facility design and operation 
The most significant risks associated with the facility, were identified as occurring during the operational phase, but requiring the implementation of best practice design 
as well as operational measures. These risks are:  
 

➢ Risk of fire and explosion 
➢ Health and safety risks from Hazchem handling 
➢ Contamination of groundwater and of the stormwater system  
➢ Odour emissions from delivery, storage and handling of effluent and manure 
➢ Odour emissions from storage and handling of digestate 

 
The EMP and the Impact Assessment appendix to the Basic Assessment Report, contain a full suite of design and operational measures (all listed under the operational 
phase, since this is when the impacts would occur) for the minimisation of these identified, significant risks. The measures are considered to be best practice, e.g.: 
 
a) Implementation of relevant SANS codes 
b) Adherence to requirements of the Occupational Health and Safety Act 
c) Storing manure for a period of up to 3 days to avoid the aerobic and anaerobic breakdown of the manure, which would take place if the manure were stored 
for longer and which can then cause odorous emissions. 
d) Implementation of an odour control system at the manure storage building, which was identified as the key potential odour source on site. 
e) Please refer in particular to Sections 4.1 and 4.4 of the EMPr. 
 

3) Upgrades implemented since plant commissioning 

 
1 Please note: the reports make reference to the drying and pelletizing of digestate, which is the sludge-type product of the digestion process. The digestate is biologically 
stable resisting further breakdown under normal storage conditions. The digestate comprises about 10% moisture, 30-40% organic material, and about 1% nitrogen. The 
digestate is free of pathogens; and is suitable for use in fertilizer applications. Digestate drying has to date not taken place at the facility. Rather, the digestate is stored inside the manure 
storage building until it is transported for off-site granulation or to resellers.  
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Impact Management 

Whilst the design and operation of the biodigester plant adhered to best practice, it was found after plant commissioning that certain aspects of the plant seemed to be 
causing odorous emissions, which could have been the source of complaints from the neighbouring community. Internal investigations, together with investigations by 
independent, external air quality specialists, including odour sampling, were undertaken. In summary, these identified odour sources were: 
 

➢ The open feed blending tank situated in the manure storage building. 
➢ The open effluent storage tank situated in the manure storage building. 
➢ The open digester overflow sump situated outdoors and adjacent to the digester tank  

 
As such, the following upgrades were implemented: 
 

a) 2 October 2020 – January 2021: Upgrade 1 
i. Matzonox installed a system to better aerate the blending tank, thereby removing unforeseen anaerobic conditions allowing the generation of odorous 

hydrogen sulphide (H2S). The aeration system was implemented by the end of January 2021.  
ii. Optimising the building’s extraction system for improved removal of H2S to the gas scrubber system. Thereby reducing fugitive odour emissions escaping from 

the building doorways when opened, and improving indoor air quality for workers. The extraction system upgrade was implemented by 25 March 2021. 
 

b) July 2021 – February 2022: Upgrade 2  
Matzonox investigations determined that the improvements documented in Item (a) were not as successful in reducing H2S generation within the manure storage 
building, as had been predicted  by Matzonox’s engineering and specialist team. Therefore, the following additional upgrades were implemented: 

i. The feed blending and conveyance system within the manure storage building, was completely overhauled to an enclosed, pipeline-type conveyor system.  
ii. The open effluent storage tank situated within the manure storage building, has been converted to a Dissolved Air Flocculation-type tank2 in order to 

significantly reduce standing time of the effluent. The tank has also been covered and has been connected via localised extraction to the manure storage 
building’s off-gas scrubber unit. 

iii. The digester overflow sump has been covered with a fit-for-purpose metal cover. 
 
According to anecdotal evidence by Matzonox staff; occupational hygiene monitoring for H2S within the manure storage building; and calculations by the extraction 
system and off-gas scrubber unit design engineers; this final upgrade appears to have satisfactorily reduced the odours from the identified, unanticipated odour sources 
associated with the original plant design.  
 

c) November 2021 to date: Operational Measures 
i. Matzonox has also implemented the use of “odour scavenger” chemicals. These chemicals are designed to react with the odorous compounds within the air 

emissions, thereby neutralising the odour. 

 
2 Where the effluent is constantly agitated and chemicals are added to improve solids and liquids separation and reduce generation of odours due to anaerobic conditions associated with 

standing effluent. 
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Impact Management 

ii. The scavenger chemicals are sprayed automatically from dosing stations situated across the site. The chemicals are also applied manually to the area outside 
the manure storage building loading bay, as well as onto the manure stockpiles inside the building, during manure offloading. 

iii. Anecdotal reports from Matzonox staff is that the scavenger chemicals produce a very strong soap -type smell, which overrides the odorous emissions. 
iv. Manure offloading is also now limited to between 08:00 and 16:00 daily. This aligns with air quality specialist input to the effect that odours are less well 

dispersed during night-time hours and therefore tend to impact immediately surrounding areas more significantly during night-time hours. 
 

4) Odour Management Plan 
The need for an Odour Management Plan (OMP) was also identified after plant commissioning. An OMP specific to the biodigester, was compiled and incorporated into 
an existing OMP that was in place to govern operations at the adjacent RCL Foods and Epol facilities. Please see the OMP attached in Appendix E (“waste-to-value” 
section on Pages 14-19), which contains a suite of measures for odour control at the biodigester. The implementation of such an OMP is considered to be best-practice. 
 
With regards to the other issues raised relating to the odour impacts associated with the design and operation of the plant: 
 

5) Efficacy of the manure storage building off-gas scrubber:  
a) Matzonox’s investigations as detailed in Item 3, determined that there were unanticipated, inadequately controlled sources of odour within the manure 

storage building; as well as at one outdoor sump. Upgrades have been implemented in order to improve odour control at these identified sources. These 
upgrades include improved connection of identified odour sources within the manure storage building, to the off-gas scrubber unit serving the building.  

b) Matzonox’s engineering team have advised that the capacity of the off-gas scrubber to treat the manure storage building off-gas, is more than adequate. 
Regular sampling of the scrubber system’s pH levels, as well as regular sampling at the scrubber system stack (exit point to atmosphere), show that the 
scrubber is working effectively. Also, the scrubber system suppliers and designers have verified through pressure testing of gas flows, that the system has 
adequate capacity to treat the manure storage building off-gas. 

c) And critical spares to minimise repair time in the event of equipment failure, are stored on site (such as spare motors, spare chemicals etc.) 
d) Also, Matzonox has indicated that redundancy has been built into the scrubber system by way of duplicating critical equipment such as extractor fans and 

motors. In addition, the minimum utilisation of the scrubber system specified in the Atmospheric Emissions Licence is 98%, i.e.  7 days per annum for the 
required unscheduled maintenance / repair to be undertaken. 

 
6) Transport of the manure: the manure is transported from farms to the Matzonox plant in fully-enclosed, moving-floor trucks3. This is aimed at controlling 

odours en route to the plant; as well as minimising the manure offloading time. When the manure is offloaded, the storage building loading bays doors need to 
be open and odour can escape the building. It can be noted that the odour control improvements within the building, described in Item 3, are aimed at 
controlling this odour risk even further. 

 

 
3 With a moving floor truck, the truck can be reversed into the loading bay. The floor of the truck is a conveyor and is activated  during offloading, rapidly conveying the manure out of the 
truck and dumping it onto the floor of the receiving bay. The offloading process takes some 20 minutes. 
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Impact Management 

7) Effluent discharge: The effluent treatment system at the digester plant is a closed loop system. The only effluent that is discharged from the digester plant to 
municipal sewer, is brine from the Reverse Osmosis water treatment system. The RO system treats a small fraction the total effluent discharged by RCL to the 
digester plant. Some 500m3 of brine is discharged to municipal sewer per day. This equates to a dramatic reduction in RCL effluent volume to sewer relative to 
the pre-digester status quo. 
 

8) Biogas buffer tank: the biogas buffer tank is authorised in terms of Matzonox’s current IEA. The tank has not yet been constructed. The purpose of the tank is 
as a pressure regulation and gas storage mechanism. Without the buffer tank, the plant still complies with all relevant standards for a plant generating and 
handling flammable gas.  Matzonox is proposing to install this tank in the near future as an operational optimisation measure. 
 

9) Remedial actions towards odour control undertaken by RCL: RCL have indicated that they have the following odour control measures in place: 
a) High-intensity odour sources, such as the rendering plant cookers and driers, are situated within a building. The building has localised extraction at odour 

sources. There is also extraction of general building air. Extracted gases are treated in a biofilter in order to remove odorous compounds prior to discharge to 
atmosphere.  Once through the condensers, the non-condensable gas is run through a bio filter with a pine bark bedding as well as odour control chemical 
dosing to mitigate any bad odours. 

b) An Odour Management Plan is in place, which governs inter alia: 
i. Maintenance of all rendering plant equipment to help prevent failures; 

ii. Regular cleaning of by-products storage areas 
iii. By-products storage and handling to minimise storage time prior to rendering. 
iv. A response plan should there be a breakdown of equipment at the rendering plant. The response plan entails removal of by-products for off-

site treatment. This prevents by-products standing on site for any length of time, which can become a source of fugitive odours. 
c) In addition, RCL has recently  undertaken the following emissions monitoring campaigns in order to inform their odour control actions: 

i. April 2021: An odour sampling campaign was undertaken by Skyside air quality specialists, the purpose of which was to try and identify the 
significant odour sources on site; rank the odour sources; and try and establish what is the chemical composition of each identified, significant 
odour source.  The campaign focussed on sources of fugitive emissions (i.e. diffusing from open sources such as uncovered tanks and open 
doorways) as opposed to point source emissions (i.e. emissions discharging from, for example, the biofilter to which the rendering plant 
building emissions are extracted). 

➢ Compounds that were sampled for, were identified based on a literature review of common odorous compounds associated with activities 
such as animal by-products rendering. 

➢ At the RCL and Epol facilities, the key significant odour sources identified, were the area around the vent at the rendering plant building 
emissions biofilter; the interior of the rendering plant building (should negative pressure be lost); and RCL’s effluent treatment dam (which 
stored RCL effluent before it is piped to the Matzonox digester facility). 

➢  The biofilter vent area and the rendering plant building were identified as contributors to ambient odour. 
ii. September & October 2021: A second odour sampling campaign was undertaken by Skyside air quality specialists to determine 

concentrations of hydrogen sulphide (H2S ) being emitted at the biofilter vent and at the air vents servicing the Epol production building. 
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Impact Management 

➢ Due to the design of the biofilter vent, which is sensitive to wind interferences, sampling results were not conclusive. However, results 
suggested that the biofilter vent is a contributor to ambient odour.  

iii. Current: Emissions monitoring at RCL’s fenceline to the north-east and north (in conjunction with monitoring undertaken at Matzonox’s 
southern fenceline), are also being monitored using an on-going campaign with eNose-type sensors. These sensors have been developed for 
internal use by emitting facilities in order to guide odour control engineering interventions. 

d) In response to specialist findings, RCL has undertaken the following optimisations of the biofilter that treats the rendering plant exit gases: 
i. The biofilter works with two key actions: 
➢ The odorous exit gases from the rendering plant are pumped / drawn through a solid filter layer in the biofilter chamber. The filter captures 

the odorous compounds. The filter medium has recently been fully replaced. The new medium is considered to have an improved odour-
removal efficiency. 

➢ Odour scavenger agents are sprayed into the biofilter chamber. The scavenger agents react with odorous compounds in the rendering plant 
exit gas, thereby removing the compounds. This scavenger system has been improved with an increased number of sprayers.  

➢ Anecdotal evidence from staff on site, is that the biofilter optimisations have improved odour control. 
➢ In addition: the biofilter medium is temperature-sensitive. New cooling towers to better cool the rendering plant off-gases before they enter 

the biofilter, have been ordered and will be installed by August 2022. It is expected that the new condensers will further improve odour 
control. 
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C. Issue Group C: Complaints Resolution 

Including:   

➢ Adequacy of complaint investigation & resolution process 

Complaints Resolution 

Issues Raised by Stakeholders  

➢ Complaints and objections have been ignored / have not been adequately investigated and remediated. 
➢ Remedial action committed to by RCL, has not been undertaken.  
➢ Complaints are countered with reference to permit conditions 
➢ It is unethical business practice to ignore complaints and impact adversely on the community 
➢ Unethical to not communicate measures to address complaints 
➢ Meaningful engagement on improving the situation is required 
➢ Unethical to not communicate measures to address complaints 
➢ Meaningful engagement on improving the situation is required 
➢ Complaints submitted via a WhatsApp group started by Matzonox with the community and subsequently closed down, should be considered during this AEL 

application process 
➢ The municipality is ignoring the impacts on the community 

Response 

The objections raised with regards to the complaints registration and resolution process at the Matzonox plant, have been responded to in four sections as follows: 
 

1) Detail on the complaints resolution process established at Matzonox 
2) Detail of meetings held between Matzonox and the community  
3) History and outcome of WhatsApp complaint and resolution communication system between Matzonox and the community 
4) History of key complaints, odour-causing incidences and Matzonox resolution actions undertaken 
5) Details of actions taken by Bojanala and Rustenburg municipalities towards resolution of odour complaints.  

 
1) Detail on the complaints resolution process at Matzonox 

 
a) Matzonox has an email address established for receipt of complaints. These contact details are: Hello@green-create.com and are advertised on a noticeboard 

at the entrance gate to the plant.  
b) Complaints are also routed to Matzonox via RCL’s complaint channels, being: email and Google forms: https://forms.office.com/r/6GXkGg8GeX; & 

RTBProcessingComplaints@rclfoods.com  
c) Please refer to Item 4, which documents the investigations undertaken by Matzonox in response to complaints received. 

mailto:Hello@green-create.com
https://forms.office.com/r/6GXkGg8GeX
mailto:RTBProcessingComplaints@rclfoods.com
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Complaints Resolution 

d) Please see the attached Complaints Register, which shows the capturing of complaints relating to the digester from April 2021 to October 2021. It has been 
determined in consultation with RCL that the remaining complaints could have been directed at either the digester plant or RCL’s operations and so were 
captured in RCL’s complaints register.   
 

2) Meetings held between Matzonox and the community 
 

a) 08/04/2021: the Rustenburg Municipality’s Community Development office convened a meeting with Matzonox, representatives of the community, and 
representatives of the Bojanala District Municipality and the North Wester Province’s Department of the Environment. The purpose of the meeting was to 
address odour complaints lodged by the Zinniaville community. 

b) 19/05/2021: RCL convened a meeting with Matzonox and with members of the community, as well as with representatives of the Bojanala District Municipality, 
Rustenburg Municipality and the North Wester Province’s Department of the Environment.  

c) This suggests that neither Matzonox nor the relevant air quality and environmental health authorities ignored odour complaints from the community. 
d) Meeting attendance registers are contained in Appendix D. 

 
3) WhatsApp complaint and resolution communication system 

 
a) At a meeting held between Matzonox and members of the community on 19/05/2021, it was decided that a WhatsApp group should be created for the rapid 

relaying of complaints to Matzonox’s operational team, for their investigation and resolution. Matzonox could then also rapidly provide feedback on the 
outcome of the investigation. 

b) However, the efficacy of the WhatsApp group as an information sharing platform towards successful logging and resolution of complaints, was severely 
compromised: 

i. Single and specific complaints were forwarded amongst members of the group who were then urged by the original complainant to also 
complain themselves. This lead to confusion as to the nature and location of the complaint and hampered complaint investigation and 
resolution. 

ii. Members of the community made threats against the safety of Matzonox staff members on the group. 
iii. Members of the community began to use the group for non-complaint related information such as to advertise their businesses. 

c) A unilateral decision was therefore made by Matzonox to close the group and revert to the original, more effective means of communication, being the email 
address and telephone number originally provided to the community. 

d) In terms of meeting the requirements of Section 38 (3) read together with Section 22A (4) (f) (v) of the National Environmental Management: Air Quality Act 
No. 39 of 2004, as amended (NEMAQA), with regards to public participation: it is not required that the complaints lodged via the WhatsApp group are 
considered. In terms of best practice, however, it can be noted that this public participation process factors in the history of odour-related complaints that have 
been made by the community. Please see the Complaints Register attached in Appendix C. 
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Complaints Resolution 

4) History of complaints and resulting Matzonox investigations and remedial actions: 
 

a) With regards to the complaints received directly from the community and recorded in the attached Complaints Register, Matzonox advises that the following 
investigations were undertaken at the Matzonox facility. Where relevant and appropriate, these investigations were referred to in the Soundscape Atmospheric 
Impact Report, February 2022, compiled in support of Matzonox’s AEL application: 

i. April 2021: An odour sampling campaign was undertaken by Skyside air quality specialists, the purpose of which was to try and identify the 
significant odour sources on site; rank the odour sources; and try and establish what is the chemical composition of each identified, 
significant odour source.  The campaign focussed on sources of fugitive emissions (i.e. diffusing from open sources such as uncovered tanks 
and open doorways) as opposed to point source emissions (i.e. emissions discharging from a stack, such as the odour scrubber stack serving 
the manure storage building). 

ii. Compounds that were sampled for, were identified based on a literature review of common odorous compounds associated with activities 
such as biodigestion. 

iii. At the Matzonox facility, the key significant odour sources identified, were the manure storage building and the uncovered digester 
overflow sump. For the building, it was identified that the odour impact would be experienced when the loading bay doors are opened for 
manure offloading. 

iv. September & October 2021: A second odour sampling campaign was undertaken by Skyside air quality specialists to determine 
concentrations of hydrogen sulphide (H2S4) being emitted at the digester tank overflow sump vent and at the odour scrubber stack 
servicing the manure storage building. 

v. It was determined that the scrubber was operating effectively in terms of removing H2S from the exit gas to just on the internationally 
accepted guideline concentration5. It was further determined that the overflow sump should be covered, which was implemented in early 
2022. 

vi. Emissions monitoring at the plant’s southern fenceline and at off-site points to the north-east and north, was also undertaken in 2021 using 
an on-going campaign with eNose-type sensors. These sensors have been developed for internal use by emitting facilities in order to guide 
odour control engineering interventions. 

vii. This specialist input informed the July 2021 to February 2022 upgrades that were implemented by Matzonox and documented in Section B: 
Impact Management of this document. 

b) With regards to complaints received by the municipality, and the outcome thereof: Notices relating to nuisance odours were issued by the Rustenburg local 
municipality on 19/10/2020 and by the Bojanala district municipality on 07/12/2021. These Notices were resolved by means of the implementation of plant 
upgrades, as well as the use of due legal process by Matzonox and the authorities. Please see the below as well as Section B: Impact Management, for detail of 
the upgrades implemented towards improving odour control. 

 
4 H2S is a readily-detectable odorous compound well-documented to be emitted by processes such as biodigestion. H2S is commonly used as an indicator of odour due to 
its availability for detection, both by the human nose and also by emission sampling equipment. 
5 2mg/Nm3 in terms of the Guideline Value obtained from Environmental, Health, and Safety Guidelines for Fish Processing –  H2S. International Finance Corporation & 
World Bank Group: Page 9-Table 2. 
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Complaints Resolution 

c) With regards to remedial actions taken by the neighbouring RCL facility, in order to control odours, RCL have advised as follows: 
i. RCL has advised that they developed a complaint platform that was communicated to the community through local newspapers and the 

municipal Air Quality Officer. Once complaints are received, they are recorded and investigated by responsible persons at RCL. The outcome 
of the complaints are shared with the complainant. 

ii. RCL has advised that they had engagements with community leaders on the 8th April 2021 and 19th May 2021 to provide feedback on the 
actions or projects undertaken, which are aimed at controlling the odour. 

iii. RCL appointed an environmental specialist, who assisted the business with an extensive study of their potential point sources of odour. 
Enose-type emissions samplers have been installed at the site to monitor emitted gases from RCL’s production processes. 

iv. RCL have also advised that they assisted the Municipality with repairs of their water supply infrastructure. This was done in order to help 
minimise negative impacts on the community during failure of the infrastructure. This included:   
➢ Repairs to the municipal water supply pipeline at the railway crossing; and  
➢ Repair of critical valves at the civic centre. 

v. With regards to actions taken by RCL towards controlling any odours generated by their production process, please see Section B: Impact 
Management 

5) Details of actions taken by Bojanala and Rustenburg municipalities towards resolution of odour complaints 

This is a matter to be addressed to the Bojanala and Rustenburg Municipality’s air quality officers. However, it can be noted as follows:  
 

a) Please see Item 2 for details of meetings held between the municipalities and the community. 
 

b) 19/10/2020: site inspection by Rustenburg local municipality & issuing of Notice of a transgression of section 6(1)(a) & 22(1) by not taking all reasonable 
measures to prevent potential air pollution from occurring and creating or permitting emissions that cause a nuisance, in terms of the Rustenburg Local 
Municipality Air Pollution By-Law Gazette No 7383 of 2014. This Notice was investigated by Matzonox and resolved in consultation with the municipality. Please 
see Notice attached in Appendix D. 
 

c) 02/11/2020: Rustenburg local municipality, with the support of the North West Province’s environmental department, met with Matzonox on the matter of 
whether the biodigester facility requires at Atmospheric Emissions Licence (AEL). Deliberations continued into 2021. 

 
d) October 2020 – January 2021: Matzonox investigations determined that an open feedstock6 blending tank within the enclosed manure storage building, was 

inadvertently creating hydrogen sulphide (H2S), a toxic and odorous off-gas, within the deeper sections of the tank. This unforeseen volume of H2S was not 
being adequately extracted to the manure building gas scrubber by the building extraction system. This resulted in odorous fugitive emissions escaping via the 
building doorways, but more critically, unsafe levels of H2S in the indoor working environment. In order to create safe working conditions for employees within 
the building, it was immediately necessary to remove some building side cladding in order to improve ventilation.  

 

 
6 Manure and effluent and liquid from the dewatered digestate. 
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Complaints Resolution 

e) As such and due to critical safety reasons, the identified odour source was unavoidably worsened by the opening of the building. 
 

f) Matzonox remedial actions included: 
vi. Immediate reduction of the quantity of feedstock being processed at the plant by 50%;  

vii. Then installing a system to better aerate the blending tank, thereby removing the unforeseen anaerobic conditions allowing the generation 
of H2S; and 

viii. Optimising the building’s extraction system and enclosing the building again.  
ix. The aeration system was implemented by the end of January 2021.  
x. The extraction system upgrade and building enclosing was implemented by 29/01/2021. 

 
g) Please see Section B: Impact Management  for details of further plant upgrades which commenced in July 2021 and were completed in February 2022, with 

regards to a complete feed infrastructure upgrade, which replaced the feed blending tank system within the manure storage building. The additional upgrade 
was implemented because the improvements documented in Item (d) were not as successful in reducing H2S generation within the manure storage building, as 
had been predicted by Matzonox’s engineering and specialist team. According to anecdotal evidence by Matzonox staff; occupational hygiene monitoring for 
H2S within the manure storage building; and since no complaints have been received by Matzonox since October 2021 this final upgrade is deemed to 
satisfactorily control the odours that were identified with the original feed blending system design. See Section B: Impact Management, for more detail. 

 
h) 07/06/2021: At the request of the municipality, the National Department of Forestry, Fisheries and the Environment (DFFE) visited the site in furtherance of the 

matter of whether the biodigester facility requires an AEL. Deliberations continued until 13/12/2021, when the DFFE issued their opinion that the plant requires 
an AEL for the ammonium sulphate production aspect of the operation. Please refer to Section A: Rights & Responsibilities of this document for more detail. 

 
i) 07/12/2021: Bojanala District Municipality site inspection “to attend an odour complaint which has been a concern since 2020”; and issuing of a letter of 

feedback [possibly a Notice] instructing that “with effect stop manure feed till odour has been resolved”. The Notice further stated that “there have been no 
improvements since 2020. If this persists a total shutdown of the plant will be enforced form next week”. Please see Notice attached in Appendix D. 

 
j) 28/12/2021: Matzonox and their legal team submitted an appeal in terms of Section 62 of the Municipal Systems Act and in terms of Section 33 of the Bojanala 

Municipal Air Quality Management By-law, against the instruction to cease feeding manure at the biodigester plant. The grounds of the appeal were as follows: 
1) The plant is feeding manure and operating within the conditions of their Integrated Environmental Authorisation of 14/12/2017. The operation is therefore 

carefully regulated and is lawful. 
2) The Bojanala Municipality has not been forthcoming with copies of the complaints apparently received directly by the Municipality from the community, 

despite Matzonox’s requests for copies of these complaints. 
3) The statement in the Notice, to the effect that there have been no improvements since 2020, is not accurate and ignores documented complaints investigation 

and resolution processes. 
4) Procedurally, Matzonox should have been given an opportunity to convey its position to the Municipality prior to the Notice being issued. 
5) The Matzonox operation is severely financially prejudiced as a result of the Notice. 
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Complaints Resolution 

6) The Notice instruction to cease feeding manure, is not rationally connected to the reason for the Notice – given the mitigation measures already implemented 
at the plant, which have already caused the reduction / improvement of the odour.  

7) The mitigation measures already implemented, together with planned additional measures, will cost Matzonox upwards of R35 million. 
8) The Notice does not consider other possible sources of odour in the area, as identified by independent air quality specialists undertaking emissions monitoring 

at the Matzonox plant – namely, illegal dumping sites, burning of tyres, and overflowing sewerage drains. To Matzonox’s knowledge, these other possible odour 
sources have not been investigated by the Municipality and action taken against offenders. Matzonox has therefore been arbitrarily singled out and been used 
as a scapegoat for various other odour issues in the area. 

9) The Notice is vague and unclear and therefore procedurally uncertain and unfair. 
 

k) Upon submission of the appeal, operations reverted to normal.  
 

l) Please see Section B: Impact Management for full details on the design and operational measures in place for best practice operation of the biodigester plant, 
in accordance with the conditions of their Integrated Environmental Authorisation (IEA). 
 

m) Please see Section B: Impact Management for full details of the improvements made at the plant since commissioning in 15/06/2020, in response to the 
identification of unforeseen odour sources, despite the adherence of the plant to the conditions of their IEA. 
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Soundscape Consulting (Pty) Ltd 

Response document, 17 May 2022 

 

Issue Group D: Impact on Health  

 

Including: 

➢ Nature & composition of Matzonox emissions 

➢ Health risk of emissions 

➢ Impact of emission on natural environment 

SEE PAGE 24 FOR A DETAILED RESPONSE, WHICH ADDRESSES ALL ISSUES RAISED AROUND HEALTH AND WELLBEING-RELATED IMPACTS FROM MATZONOX AIR 

EMISSIONS 

Issue Response 

Gases emitted are poisonous, toxic, hazardous, deadly. The air quality impact study assesses the concentrations of emitted pollutants 

(pollutants with known detrimental health effects and odorants) to determine 

if off-site pollutant levels are likely to cause health and nuisance impacts. The 

criteria against which pollutant concentrations are assessed are set by 

regulatory authorities to protect human health and well-being. 

 

Refer to Section 0 of the detailed response and more information on the health 

impacts of hydrogen sulphide and ammonia. 

Odour has been more acute over the past 2 years The stakeholder’s subjective experience of odour in recent years is noted. 

Odour causes human health problems and particularly adversely impacts 

children’s and the elderly’s health, e.g., respiratory diseases (asthma, lung 

cancer, bronchitis). 

Odour is dangerous to those with asthma. 

Refer to Section 0 of the detailed response for more information on the health 

impacts of hydrogen sulphide and ammonia. The response addresses the 

levels at which health effects occur as well as the ways in which odour can 

affect well-being. 

Odour causes nausea and vomiting 

 

Refer to Section 0 of the detailed response for more information on the health 

impacts of hydrogen sulphide and ammonia. The response addresses the 

levels at which health effects occur as well as the ways in which odour can 

affect well-being. 
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Issue Response 

Air emissions cause allergies An allergen is a substance that can cause an allergic reaction. In some 

people, the immune system recognizes allergens as foreign or dangerous. 

Pollutants such as those released by the biogas process are not known 

allergens. Epidemiological, human, and animal studies suggest however  that 

some air pollutants (such as diesel exhaust particles) are involved in the 

pathogenesis (origination) of allergic diseases such as asthma, both in terms of 

their development and exacerbation. These processes are however still 

unclear (Takizawa, 2011).  

Refer to Section 0 of the detailed response for more information on the health 

impacts of hydrogen sulphide and ammonia. The response addresses the 

levels at which health effects occur as well as the ways in which odour can 

affect well-being. 

Air emission worsen cancer None of the main pollutants emitted from the biogas plant are known or 

classified as human carcinogens. 

Some volatile organic compounds, present in trace amounts may be 

carcinogenic. In the absence of emission factors, feedstock composition, 

and/or measured ambient pollutant concentrations, increased lifetime 

cancer risk associated with carcinogenic VOC’s could not be quantified. 

See Section 2 of the detailed response. 

Odour is depressing The effect of odour on mental health is addressed in Section 0 of the detailed 

response. 

Odour can spread diseases It is unclear what is meant by this comment.  

Odour causes headaches and migraines The effect of odour on general well-being is addressed in Section 0 of the 

detailed response. 

Medical doctor practicing in area has personally observed correlation 

between number of health complaints in periods where odour is strongest. 

This feedback is noted. However, it anecdotal in nature without rigorous study 

and documentation into the apparent correlation, based on accepted 

scientific methods. 

There has been a sudden rise in chest-related illnesses such as asthma This feedback is noted. However, it anecdotal in nature without rigorous study 

and documentation of the instances of chest-related illnesses, based on 

accepted scientific methods. 
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Children miss school to go to the doctor because odour makes children 

nauseous. 

Comment noted. The effect of odour on general well-being is addressed in 

Section 0 of the detailed response. 

H2S emissions have been increasing in the area since RCL plant first established. This feedback is noted. However, it anecdotal in nature without rigorous study 

and documentation of H2S concentrations in the ambient air, based on 

accepted emissions monitoring methods. 

H2S has health risks and noxious odour Refer to Sections 2 and 3 for more information on the health and odour impacts 

associated with exposure to hydrogen sulphide. 

Chemicals used at the facility are a health risk to the community Hazardous chemicals are utilised at the biogas plant. The storage and 

handling of these chemicals is subject to a suite of design- and operational 

phase measures to reduce the risks associated with these chemicals. 

Predominantly, these measures relate to the adequate containment of the 

chemicals, including secondary containment in the event of a spill or leak; and 

the correct handling of the chemicals to reduce the risk of spill or leak or 

occupational or community exposure. Please see the Environmental 

Management Plan attached in Appendix A of this response. 

The operation causes skin rashes 

 

Skin rashes are not listed as a symptom of exposure to hydrogen sulphide or 

ammonia at the concentrations likely to occur within the community. 

Refer to Section 2 of the response for information on health impacts from 

exposure to hydrogen sulphide and ammonia. 

The operation spreads bacteria, making people sick Comment noted. 

AQIA does not address human health impacts The air quality impact assessment is not a comprehensive human health risk 

assessment (HHRA) but does address human health impacts. It is a screening 

assessment that identifies the potential for health impacts. This screening 

assessment compares simulated ambient air pollutant concentrations to 

National Ambient Air Quality Standards and published exposure limits which 

are set to protect human health. 

Odour harms plant and animal life, including bees Comment noted. 

Air emissions from the facility damage the ozone layer and contribute to global 

warming 

Damage to the ozone layer is caused by chlorine containing pollutants. 

Pollutants emitted by the bio digestion plant do not contain chlorine. 
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The biodigester will generate greenhouse gases, primarily methane which, 

when combusted in the CHP engines, will convert to carbon dioxide. Carbon 

dioxide is also a greenhouse gas but with a much lower global warming 

potential than methane. Anaerobic digestion of organic waste to generate 

biogas which can be utilized as fuel is an effective way of reducing methane 

emissions that would have otherwise been emitted from landfills or other 

disposal areas. 

Matzonox is required to report annual greenhouse gas emissions under the 

2017 National Greenhouse Gas Reporting Regulations . 

RCL: Adverse environmental impacts of the facility have been ongoing for 

about 28 years 

Comment noted. 
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Issue Group E: Impacts on Wellbeing 

 

Including:  

➢ Impact of Matzonox’s odorous air emissions on wellbeing, livelihood, amenity & quality of life 

➢ Socio-economic impacts of odour emissions 

SEE PAGE 24 FOR A DETAILED RESPONSE, WHICH ADDRESSES ALL ISSUES RAISED AROUND HEALTH AND WELLBEING-RELATED IMPACTS FROM MATZONOX AIR 

EMISSIONS 

Issue Response 

Odour adversely impacts wellbeing and amenity and causes disturbance, 

such as inability to work effectively at school, hinders teaching of pupils at 

school, inability to enjoy being at home, having to keep windows closed at 

home, removing appetite for food, making religious fasting very difficult. 

Refer to Section 3 of the detailed response for more information on the known  

impact of odours. 

Adversely impacts livelihoods Refer to Section 3 of the detailed response for more information on the known  

impact of odours. 

H2S has noxious odour Refer to Section 2 and 3 of the detailed response for more information on the 

known  impact of odours. 

Burning waste-type odour accompanies the operation Hydrogen sulphide has a characteristic rotten egg smell and ammonia a 

pungent urine/sweat like smell. The description of a burning waste-type smell 

may indicate other odour sources in the area. 

Socio-economic: youth have left Rustenburg to live elsewhere due to odour Refer to Section 3 of the detailed response for more information on the known  

impact of odours. 

Socio-economic: recognizes RCL is a significant employer in the area Comment noted. 
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Detailed Response on Health and Wellbeing-Related Impacts from 

Matzonox Air Emissions 

Nature and composition of emissions 
 

At any anaerobic digestion operation, pollutants can be released into the air from the following sources: 

❖ Feedstock: 

o Feedstock receiving areas and equipment 

o Feedstock pre-processing equipment 

o Feedstock tank headspace vents 

o Feedstock pits, piles, or bunkers 

❖ Digester reactor vents or pressure relief valves 

❖ Digestate: 

o Digestate transfer, aeration, separation, or processing equipment 

o Digestate storage tanks, pits, lagoons, piles, or bunkers 

❖ Biogas: 

o Biogas processing and treatment train 

o Biogas utilization equipment 

 

Apart from easily definable and quantifiable emission sources such as combustion (biogas utilisation) and 

fugitive dust, the processes listed above will emit other volatile organic and inorganic compounds in 

trace amounts which may result in both health and nuisance impacts when present in ambient air. 

Generally, such compounds are (a) already contained within feedstocks, and/or (b) formed during the 

decomposition of organic matter (feedstock and digestate), and (c) is volatile i.e., evaporates easily. 

 

The specific compounds emitted can be highly variable and will primarily depend on the feedstock. The 

quantities in which such compounds will be emitted will depend on a variety of factors including but not 

limited to, feedstock composition, ventilation (i.e., wind over a storage sump, over a stockpile, through a 

building), temperature, microbial activity, the efficiency of mechanical engineering systems that support 

the process (i.e., conveyors, pumps, pipes, seals) etc. 

 

Specialist contractors including Skyside and The Environmental Practice, identified the following point 

and fugitive7 sources of emissions at the Matzonox biodigester pant: 

 

❖ The manure storage building’s extraction scrubber stack. 

❖ the four CHP engine exhaust vents located downstream of the heat recovery boilers. 

❖ The manure storage building from which fugitive emissions may escape during off-loading when 

bay doors are open. Several odour generating activities take place within the manure storage 

building including storage, milling, screening, maceration, and blending8 as well as digestate 

polishing. 

 
7 Fugitive air emissions refer to emissions that are distributed spatially over a wide area and not confined to a specific 

discharge point. They originate in operations where fumes are not captured and passed through a stack. 

8 Refer to Section 3 of Issue Group B: Impact Management, for detail on the upgrading of the blending system that took place in 2021 – 

2022 in order to improve odour control within the manure storage building. 
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❖ Two open storage sumps, evaporation sources, for RCL effluent, one for the liquid fraction and 

one for sludge.  

❖ The main effluent sump for storage of treated effluent once it has been fully spent through the 

digestion process and the ammonia strip-out process. 

❖ The digester overflow sump for storage of digestate as it is emptied from the digester tank 

en route to the manure storage building for dewatering and/or distribution. Note that this sump 

has been enclosed. 

 

A few of the processes and mechanisms involved in pollutant formation in the above processes are 

described in more detail. 

 

The anaerobic digestion process and formation of gases 

 

In simplified terms, microbes within an anaerobic digester degrade or break down organic matter to 

obtain energy and nutrients for growth and reproduction. Biogas, a by-product of this process, is 

composed primarily of methane. Biogas also includes carbon dioxide, as well as trace amounts of 

hydrogen sulfide, ammonia, volatile organic compounds (VOCs) and other substances. In certain 

concentrations, some of these gases may be flammable, explosive, toxic, or asphyxiating (US EPA, 2022). 

 

The microbes in the digester must be provided with a favourable environment to maintain a stable 

population to efficiently convert organic matter to form biogas. The anaerobic digestion process involves 

the following four steps (US EPA, 2022): 

1. Hydrolysis: Complex organics are broken down into simple organics. Specifically, hydrolytic 

microorganisms break down complex organic compounds such as proteins, carbohydrates, and 

fats. 

2. Acidogenesis: Acidogenic microorganisms ferment the simple organics into short chain fatty 

acids (also called volatile fatty acids, VFA), carbon dioxide, and hydrogen gases. 

3. Acetogenesis: Acetogenic microorganisms convert the mixture of short-chain fatty acids to 

acetic acid, with the release of more carbon dioxide and hydrogen gases. 

4. Methanogenesis: Methane-producing microorganisms called methanogens convert acetic 

acid and hydrogen to biogas. The biogas is a mixture of methane, carbon dioxide, other 

compounds of lesser proportion such as hydrogen sulphide, and numerous trace elements. There 

are two classes of methanogens: one class primarily converts the acetic acid to methane, while 

the other class combines the hydrogen and carbon dioxide into methane; some unique 

methanogens can do both. 

 

VFAs created during the acidogenesis step can cause strong odours due to their small molecule size and 

ability to volatize quickly. VFAs in high concentrations lower digester pH, which can contribute to system 

upset. Maintaining a balance between the populations of the methanogenic microorganisms and the 

hydrolytic, acidogenic, and acetogenic microorganisms (which are heterotrophs, meaning that they 

consume complex organic substances) is essential. It is important to ensure an adequate population of 

methanogens because methanogens reproduce at a slower rate than heterotrophs. With insufficient 

methanogens, VFAs will accumulate, and these acids are toxic to methanogens at higher 

concentrations. Thus, the methanogen colony needs to be larger to convert the acids to biogas (US EPA, 

2022). 
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Ammonia formation 

 

Ammonia is produced primarily as a by-product of the microbial decomposition of the organic nitrogen 

compounds in manure but also other nitrogen-containing feedstocks. Nitrogen occurs as both 

unabsorbed nutrients in animal faeces and as either urea (mammals) or uric acid (poultry) in urine. Here 

the term “manure” refers to the combination of faeces and urine that is excreted. Urea and uric acid will 

hydrolyse rapidly to form ammonia and will be emitted soon after excretion. The formation of ammonia 

in faeces is slower but will continue with the microbial breakdown of manure under both aerobic and 

anaerobic conditions. The potential for ammonia emissions exists wherever manure is present, and 

ammonia will be emitted from confinement buildings, open lots, stockpiles, anaerobic lagoons, and land 

application from both wet and dry handling systems (US EPA, 2004). 

 

At the Matzonox biodigester plant fumes generated in the building used for storage and handling of 

manure is extracted and passed through a scrubber before venting extracted air. The scrubber removes 

both ammonia and hydrogen sulphide in a two-step process. Sulphuric acid is used in the ammonia 

removal scrubbing solution.  

 

When the manure storage building’s loading doors are open or when the negative pressure within the 

building is not maintained, some uncontrolled ammonia may be released through building openings. 

 

Ammonia generated within the biodigester is removed at the ammonium sulphate plant. As a closed 

system, no emissions are expected. 

 

Other primary sources include the evaporation from sumps through which ammonia-containing  liquids 

are passed. 

 

Hydrogen sulphide formation 

 

Some feedstocks such as slaughterhouse wastewater sludge (e.g., RCL treated effluent) are rich in 

sulphur-containing proteins. The sulphur exists primarily in the form of organic sulphur, sulphates, and 

sulphides.  

 

Hydrogen sulphide is derived from the hydrolysis of organic sulphur, the reduction of sulphates, and the 

direct conversion of sulphides during anaerobic digestion. A Yan, et al. (2018) found that the initial pH of 

slaughterhouse wastewater sludge plays an important role in the competition between sulfate-reducing 

bacteria and methane-producing bacteria and therefore the hydrogen sulphide content of the biogas 

produced by the anaerobic digester. Hydrogen sulphide contained in the biogas is removed during the 

polishing step. Any hydrogen sulphide not removed during the polishing step will be converted to sulphur 

dioxide during combustion in the combined heat and power (CHP) engines. When the emergency flare 

is in operation (to relieve gas pressure within the biodigester or when polishing and CHP systems are 

unavailable), hydrogen sulphide in the biogas will be converted to sulphur dioxide. 

 

Hydrogen sulphide is also formed as a result of decomposing animal manure. This process takes place 

with or without oxygen. However, the type of microbes, and the type of gases that are produced, are 

dependent on the type of environment in which degradation takes place. In anaerobic conditions 

(without oxygen), typical of most manure systems, hydrogen sulphide will be given of. Digestate may 

contain some hydrogen sulphide or release some after further decomposition. Matzonox has enclosed 
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the feedstock blending system situated within the manure storage building. This is aimed at reducing 

hydrogen sulphide emissions from the anaerobic decomposition of materials during blending9. 

 

Fumes generated in the manure building (where manure and digestate is stored, and feedstocks 

blended) are extracted from the building and passed through a scrubber before venting extracted air. 

The NH3/H2S scrubber uses a caustic lye solution for the removal of H2S.  

 

When the manure storage building’s loading doors are open or when the negative pressure within the 

building is not maintained, some uncontrolled hydrogen sulphide may be released through building 

openings. 

 

Other primary sources include the evaporation from sumps through which H2S-containing liquids are 

passed. 

 

Compounds from biogas treatment and utilisation 

 

Biogas from the digester will typically consist of methane (50% to 75%), carbon dioxide (25% to 50%), 

nitrogen (up to 10%), hydrogen (up to 1%), hydrogen sulphide (up to 3%), and trace amounts of oxygen 

and VOC. Prior to combustion, the hydrogen sulphide and any moisture is removed at the gas polishing 

plant. The efficiency of the installed hydrogen sulphide removal technology is upward of 99.5% (Paques, 

2021). The methane, nitrogen, hydrogen, VOC and the remainder of the hydrogen sulphide is oxidised in 

the CHP combustion process to form carbon dioxide, oxides of nitrogen, sulphur dioxide and small 

amounts of carbon monoxide. 

 

The amount of carbon monoxide and sulphur dioxide emitted is determined by the carbon and sulphur 

content of the gas and on the completeness of combustion. The formation of oxides of nitrogen is related 

to nitrogen in the gas but mostly on the combustion temperature in the engine (US EPA, 2000). 

 

Other pollutants 

 

A recent study by Wisniewska, Kulig, & Lelicinska-Serafin (2021) included a literature study on odour 

formation at municipal waste biogas plants. They found reports of 60 different odorous compounds 

belonging to nine chemical groups i.e., sulphides, terpenes, ketones, alcohols, alkenes, aromatic 

hydrocarbons, acids, and esters. Terpenes and sulphur-containing compounds were found to be the 

leading cause of odours. 

 

In an earlier publication by Wisniewska, Kulig, & Lelicinska-Serafin (2020), volatile organic compunds 

(VOC), ammonia, hydrogen sulphide, and dimethyl sulphide concentartions at six different municipal 

waste biogas plants are reprted. They found toluene, phenol and styrene to be the dominant VOCs 

emitted. These pollutants all have the potential to cause both nuisance odour and health impacts when 

inhaled. 

 

Pollutants included in the assessment 

 

Emission estimation techniques employed by air quality specialists include: 

 
9 See Section 3 of Issue Group B: Impact Management 
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❖ Direct measurement: The continuous or periodic testing of pollutant concentrations at the 

source. 

❖ Mass balance calculations: A mass balance identifies the quantity of substance going in and 

out of an entire facility, process, or piece of equipment. Emissions can be calculated as the 

difference between input and output of each listed substance. Accumulation, depletion, and 

chemical reactions of the substance within the equipment should be accounted for in such 

calculations. 

❖ Engineering calculations: An engineering calculation is an estimation method based on 

physical/chemical properties of a substance and mathematical relationships. 

❖ Emission factors: An emissions factor is a representative value that attempts to relate the quantity 

of a pollutant released to the atmosphere with an activity associated with the release of that 

pollutant. In most cases, these factors are simply averages of all available published emission 

data of acceptable quality. 

 

Except for emission factors, all other methods require detailed composition data of process inputs and 

outputs. For a biodigester facility, the composition of all inputs and outputs may be variable and 

dependent on the level of decomposition which is in turn dependent on several other factors such as 

microbial population, temperature etc. 

 

Emission factors are on the other hand, generally developed through research on emissions for specific 

processes for which input, and output stream compositions are known and/or reported. 

 

In developing the Matzonox biodigester plant’s emissions inventory, all four emission estimation 

techniques were employed. Pollutants that could be included in the emissions inventory with any level of 

confidence were however determined by the availability of direct measurement data, material 

composition data, and the availability of emission factors. These are products of biogas combustion 

(carbon monoxide, oxides of nitrogen, and sulphur dioxide), ammonia, and hydrogen sulphide. 

 

For determining odour impact, and non-criteria pollutant10 related inhalation health impacts, ammonia 

and hydrogen sulphide could be included for the following reasons: 

❖ Matzonox samples both ammonia and hydrogen sulphide concentrations within the manure 

storage building’s scrubber stack on a regular basis. 

❖ Hydrogen sulphide concentrations have also been tested on-site and within the scrubber stack 

by an independent contractor. 

❖ Ammonia and sulphate concentrations within the RCL effluent streams are tested. 

❖ There is published data on ammonia and hydrogen sulphide concentrations in effluent 

wastewater from abattoirs. 

❖ Hydrogen sulphide is considered a good proxy for determining the plant’s odour impact (low 

odour detection threshold). It is also a concern in terms of inhalation health impact with relatively 

low reference concentrations. 

 

The concentration of specific VOC or VFA species within gases generated on-site or within input and 

output streams, are not measured. There are, to the author’s knowledge after an extensive literature 

search, also currently no emission factors for VOC or VFA specific to treatment of waste from the poultry 

and food processing waste by bio-digestion.  

 
10 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. In 

South Africa criteria pollutant concentrations in ambient air are regulated by National Ambient Air Quality Standards 

and include benzene, carbon monoxide, lead, oxides of nitrogen, ozone, particulate matter, and sulphur dioxide. 
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The presence of VOC and VFA in emissions and ambient air and their potential impact on health and 

wellbeing would need to be determined through source and/or ambient monitoring. 

Health risk and nuisance 
 

The air quality impact assessment is not a comprehensive human health risk assessment (HHRA) but rather 

a screening assessment to identify the potential for health impacts. This screening assessment compares 

simulated ambient air pollutant concentrations to National Ambient Air Quality Standards and published 

exposure limits by organisations such as the United States Environmental Protection Agency (US EPA) and 

World Health Organisation (WHO), among others. 

 

The exposure limits developed by organisations such as the US EPA and WHO are usually based on the 

outcome of several epidemiological and toxicological studies, concentration levels at which health 

effects have been observed over specific exposure periods, and correction factors to account for factors 

such as human variability, database deficiencies, interspecies extrapolation, and others. The 

development of such limits and/or guidelines is a complex process of which only the outcomes are 

referred to in this response.  

 

Since key issues raised by public comment are related to the health and nuisance impact of odour, this 

section addresses exposure limits for ammonia and hydrogen sulphide, the two pollutants with known 

odour and health impact potential and for which emissions and impacts could be quantified. 

 

Hydrogen sulphide 

 

Health effects 

 

The respiratory system is the main route of human exposure to hydrogen sulphide both in workplaces and 

in the ambient air.  

 

Typical symptoms and signs of hydrogen sulfide intoxication are most often caused by relatively high 

concentrations in occupational exposures (concentrations in the milligram per cubic meter, mg/m3, 

range found within some places of work). Epidemiological data concerning longer-term occupational 

exposures are limited. 

 

The first noticeable effect of hydrogen sulfide at low concentrations is its unpleasant odour. Conjunctival 

irritation is the next subjective symptom and can cause so-called “gas eye” at hydrogen sulfide 

concentrations of 70 to 140 mg/m3
 (WHO, 2000). Established dose-effect relationships for short-term 

exposure to hydrogen sulfide are (WHO, 2000): 

❖ The threshold for eye irritation is 15 to 30 mg/m3 

❖ Serious eye damage occurs at 70 to 140 mg/m3  

❖ Loss of the olfactory sense occurs at 210 to 350 mg/m3 

❖ Pulmonary oedema with risk of death may occur between 450 and 750 mg/m3  

❖ Strong central nervous system stimulation, hyperpnoea followed by respiratory arrest at 750 to 

1 400 mg/m3  

❖ Immediate collapse with paralysis of respiration at 1 400 to 2 800 mg/m3 . 
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Hydrogen sulfide has not been shown to cause cancer in humans, and its possible ability to cause cancer 

in animals has not been studied thoroughly. The US EPA have not classified hydrogen sulfide for 

carcinogenicity (ATSDR, 2016; US EPA, 2003). 

 

Odour effects 

 

Hydrogen sulfide is an odorant, which in pure form has an odour detection threshold of 0.2 to 2.0 

micrograms per cubic meter (μg/m3), depending on the purity. Its characteristic smell of rotten eggs 

appears at concentrations 3 to 4 times higher than the odour threshold; this is called the odour 

recognition threshold. 

  

The odour detection threshold of hydrogen sulfide is three orders of magnitude lower than the 

concentrations at which health effects are observed (microgram levels versus milligram levels). Odour 

nuisance therefore occurs at concentrations far below those that cause health hazards. 

 

According to the WHO, on the basis of the scientific literature, it is not possible to state a specific 

concentration of hydrogen sulfide at which odour nuisance starts to appear. Half-hour average 

concentrations exceeding 7 μg/m3  are likely to produce substantial complaints among persons exposed 

(WHO, 2000).  

 

Exposure limits 

 

It is important to note exposure duration associated with limits used in human health risk quantification. 

The US EPA uses the following definitions in terms of exposure to air pollutants (REF): 

❖ Acute exposure is the exposure by the inhalation route for 24-hours or less 

❖ Sub chronic exposure is the repeated exposure by the inhalation route for more than 30 days, 

up to approximately 10% of the life span in humans. 

❖ Chronic exposure is defined as repeated exposure by the inhalation route for more than 

approximately 10% of the life span in humans. 

 

The US Agency for Toxic Substances and Disease Registry (ATSDR) uses slightly different definitions for their 

Minimal Risk Levels (MRL): 

❖ A MRL is an estimate of daily human exposure to a hazardous substance at or below which that 

substance is unlikely to pose a measurable risk of harmful (adverse), noncancerous effects. MRLs 

are calculated for a route of exposure (e.g., inhalation) over a specified time (acute, 

intermediate, or chronic)”. 

❖ Acute exposure refers to exposure that occurs once or for only a short time, up to 14 days. 

❖ Intermediate exposure refers to exposure that occurs for more than 14 days and less than a year. 

❖ Chronic exposure refers to contact with a substance over a long period, more than 1 year. 

 

For the screening of potential health impacts associated with hydrogen sulphide, acute and chronic 

criteria published by the WHO, US EPA, and ATSDR are referred to (Table 1). The WHO exposure and odour 

limits were not included to in the Atmospheric Impact Report but are included here to provide additional 

context for the impact assessment given issues, concerns, and comments submitted. 
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Table 1: Exposure limits for hydrogen sulphide published in the US and by the WHO 

Agency/Organisation Index Exposure period Concentration Basis 

WHO (WHO, 2000) 

Health risk 

exposure limit 
24-hours 150 μg/m3 

Based on a lowest-adverse 

effect level (LOAEL) of 15 

mg/m3 and an uncertainty 

factor11 of 100. 

Odour limit 30-minutes 7 μg/m3 
To avoid substantial odour 

complaints 

US EPA (US EPA, 2003; 

ATSDR, 2016) 

Health, chronic 

inhalation 

reference 

concentration 

(RfC) 

Chronic (more 

than 

approximately 

10% of the life 

span in humans) 

2  μg/m3 

This RfC is based on a no-

observed adverse effect level 

(NOAEL) of 13.9 mg/m3 (10 

ppm) and a LOAEL of 41.7 

mg/m3 (30 ppm) for nasal 

lesions of the olfactory mucosa 

in rats. 

The NOAEL human equivalent 

concentration (HEC) of 0.64 

mg/m3 (0.46 ppm) was divided 

by an uncertainty factor of 300 

(3 for interspecies 

extrapolation with dosimetric 

adjustment from rat to human, 

10 for sensitive populations, 

and 10 for-sub chronic 

exposure) 

US Agency for Toxic 

Substances and 

Disease Registry 

(ATSDR) (ATSDR, 2016) 

Health, Minimal 

Risk Level (MRL) 

Acute (single 

event or for only 

a short time, up 

to 14 days) 

100 mg/m3 

This MRL is based on a minimal 

LOAEL of 2 ppm for a larger 

than 30% alteration in two 

measures of lung function that 

are suggestive of bronchial 

obstruction (airway resistance 

and specific airway 

conductance) in 2 out of 10 

persons with asthma. The MRL 

was derived by dividing the 

unadjusted LOAEL by an 

uncertainty factor of 27 (3 for 

the use of a minimal LOAEL, 3 

for human variability, and 3 for 

database deficiencies) 

 

Health and odour impact screening  

 

The air quality impact assessment included atmospheric dispersion simulations. Atmospheric dispersion 

models simulate the dispersion and dilution of pollutants emitted from a source using information 

provided regarding source configurations, emission rates, local meteorological conditions, local land-

use, and topography.  

 

Regulations Regarding Air Dispersion Modelling were published under the National Environmental 

Management: Air Quality Act (NEM:AQA) to standardise the way in which dispersion modelling studies 

are conducted. Dispersion modelling for the Matzonox biodigester was conducted in accordance with 

these regulations. 

 

 
11 The uncertainty factor can be thought of as applying the precautionary principle where exposure limits are made 

lower than the no- and lowest-observed adverse effect levels to account for uncertainties in research. 
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Dispersion models calculate the concentration of emitted pollutants at points of interest around the 

source. Such points are referred to as receptors and for this study, included equally spaced gridded 

receptors as well as discrete receptors representative of community locations within the study area.  

 

The dispersion model can calculate pollutant concentrations for different exposure and/or averaging 

periods. AERMOD, the regulatory model employed in this study, using weather data recorded at hourly 

intervals for a period of three years, were set to calculate 1-hour, 24-hour, and 1-year average pollutant 

concentrations. These were selected to facilitate comparison with National Ambient Air Quality 

Standards (NAAQS) and screening criteria.  

 

Note that for a year, the model will calculate 8 760 hourly concentrations (the number of hours in a year) 

at each receptor. The modeller is required to specify which percentile of the hourly concentrations is 

required, for example, the 100th percentile is the highest 1-hour concentration that occurred within the 

simulation year. This concentration will only occur once within the year. NAAQS however allows for 

exceedance of criteria for 1% of the time within a year. The modeller would therefore specify that the 

99th percentile of 1-hour concentrations (the 88th highest value that occurred with the year) be reported.  

 

The model will similarly calculate 365 24-hour average concentrations for a year. The 100th percentile 

would be representative of the highest daily average concentration calculated. If NAAQS permits a 1% 

frequency of exceedance the model is set to calculate the 99th percentile of 24-hour average 

concentrations. The 99th percentile in this case would be the 4th highest 24-hour average concentration 

that occurred within the year of 365 days. 

 

Comparing dispersion model results to exposure limits, RfCs, MRLs and odour limits for pollutants not 

regulated by NAAQS is not as straight forward as pollutants for which NAAQS are set. This is because: 

a) The exposure periods associated with RfCs, MRLs are defined as ranges, for example acute 

exposure could be anything from a once off instantaneous exposure up to 14 days of exposure. 

This raises the question of which averaging period the dispersion  model must be set to calculate 

for assessing acute and chronic exposure. 

b) Once a suitable average period is selected, which percentile of simulated concentrations must 

be reported? This is not specified by RfCs, MRLs, and the WHO exposure and odour limits. 

 

The above uncertainties are the main reasons for not including acute exposure screening in the AIR. 

Given the community’s concerns regarding health risk, it was decided to include acute exposure 

screening in this response.  The following approach was adopted for assessing the potential for health 

and odour impacts: 

❖ Short-term exposure was assessed by comparing simulated 1-hour concentrations to RfCs and/or 

MRLs for acute exposure. Both the 100th (highest) and 99th (88th highest) percentile of hourly 

values are reported. Where exceedances of acute exposure criteria were noted, the frequency 

of such occurrences is also recorded. This is important since the highest reported value (the 100th 

percentile) will only occur once within the year. 

❖ Long-term exposure was assessed by comparing the simulated 1-year average concentration 

to RfCs and/or MRLs for chronic exposure. This is considered a conservative approach since the 

average concentration of a pollutant a person would be exposed to over a period of one year 

will be higher than the average concentration over a lifetime. 

❖ The WHO exposure limit for the protection of health is compared to the 100th (highest) and 99th 

(4th highest) percentiles of  simulated 24-hour average concentrations. 
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❖ AERMOD cannot calculate sub-hourly concentrations. For the assessment of odour given the 

WHO odour limit of 7 ug/m3, 30-minute hydrogen sulphide concentrations were extrapolated 

from 1-hour concentrations using a factor of 1.112 published by Beychok (2005). 

 

Simulations results for hydrogen sulphide, updated to reflect (a) additional acute exposure periods, (b) 

WHO exposure limits, and (c) frequency of exceedance, are presented in Table 2. Exceedances of 

screening criteria are highlighted. The following is noted: 

 

❖ Health impact screening: 

o Simulated 1-year average concentrations do not exceed the US EPA chronic inhalation 

RfC at sensitive receptors. 

o The highest simulated 24-hour average concentration does exceed the WHO health 

exposure limit at sensitive receptors. 

o The highest simulated 1-hour concentration exceeds the ATSDR MRL of 100 μg/m3 for 

acute exposure at residential receptors. This highest 1-hour concentration of 1 310 μg/m3 

is however below the LOAEL of 15 mg/m3 (WHO, 2000), the NOAEL of 13.9 mg/m3 (ATSDR, 

2016). Simulations indicate exceedance of 100 μg/m3 occurs 47 hours per year (0.54% of 

the time). 

o The 99th percentile of simulated 1-hour average concentrations does not exceed the 

ATSDR MRL of 100 μg/m3 for acute exposure at sensitive residential receptors. 

❖ Odour impact: 

o Both the 100th and 99th percentile of simulated 1-hour average concentrations exceed 

the odour detection threshold of 0.2 to 2 μg/m3 beyond the plant boundary. Simulations 

indicate exceedance of 0.2 μg/m3 for 1 839 hours of the year (21%), and 2 μg/m3 for 586 

hours of the year (6.7%). 

o Both the 100th and 99th percentile of calculated 30-minute concentrations are above 

the 7 μg/m3 odour limit at sensitive receptors. 

o The odour unit evaluation based on the 98th percentile of 1-hour concentrations and an 

odour detection threshold of 0.7 μg/m3 yielded a maximum of 5.31 ouE/m3 at sensitive 

receptors. This exceeds the recommended odour criterion of 1.5 ouE/m3. 

 

Table 2: Simulation results for hydrogen sulphide 

Concentration evaluation 

Impact 
Exposure 

period 
Criteria 

Percentile of 

simulated 

concentrations 

Maximum 

concentration at a 

sensitive receptor, 

μg/m3 

Frequency of 

exceedance 

Health 

1-year 
US EPA RfC 

2 μg/m3 
100th 1.89 0 

24-hour 

WHO exposure 

limit 

150 μg/m3 

100th 59.1 0 

99th 29.0 0 

1-hour 
ATSDR MRL 

100 μg/m3 

100th 1 310 47 hours per year 

(0.54%) 99th 8.76 

Odour 

nuisance 

1-hour 

Odour 

detection 

threshold 

0.2 to 2 μg/m3 

100th 1 310 2 μg/m3 586 hours 

per year (6.7%) 

0.2 μg/m3 1839 hours 

per year (21%) 
99th 8.76 

30-minutes 100th 1 467 n/a 
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WHO odour 

limit 

7 μg/m3 

99th 9.81 n/a 

Odour unit evaluation  

Impact 
Exposure 

period 
Criteria 

Percentile of 

simulated 

concentrations 

Maximum odour unit 

at a sensitive 

receptor, ouE/m3 

 

Odour 

nuisance 
1-hour 

Odour unit 

assessment 

1.5 ouE/m3 

98th  5.31  

 

Concluding remarks with respect to hydrogen sulphide exposure 

 

Results indicate exceedances of acute exposure health risk-based criteria for hydrogen sulphide for 47 

hours per year (0.54%). Concentrations are below levels at which health effects for hydrogen sulphide 

have been observed. 

 

Odour impacts and complaints are expected given that simulated hydrogen sulphide concentrations 

exceed the odour detection limit of 0.2 to 2 μg/m3 (21% and 6.7% of the time) and WHO 30-minute odour 

limit of 7 μg/m3. This supports the findings of the odour unit evaluation included in the AIR. The calculated 

maximum of 5.31 ouE/m3 at the most affected sensitive receptor exceeds the recommended criterion of 

1.5 ouE/m3. 

 

These findings should be considered in the context of limitations and assumptions relating to emissions 

estimation and dispersion modelling listed in the AIR (Section 5.2.7). In addition to the recommendation 

for ambient motoring, it is further recommended that a HHRA specialist be approached should ambient 

monitoring indicate hydrogen sulphide concentrations more than health screening criteria listed in Table 

1. 

 

Ammonia 

 

Health and odour effects 

 

Ammonia is found naturally in the environment. One may be exposed to ammonia by breathing air, 

eating food, or drinking water that contains it, or through skin contact with ammonia or ammonium 

compounds. Exposure to ammonia in the environment is most likely to occur by breathing in ammonia 

that has been released into the air. The most exposures to concentrated ammonia occur in occupational 

settings (US EPA, 2016; ATSDR, 2004). 

 

Health effects of inhaled ammonia observed at levels which exceed naturally occurring concentrations 

are generally limited to the respiratory tract, the site of direct contact with ammonia. Short-term 

inhalation exposure to high levels of ammonia in humans can cause irritation and serious burns in the 

mouth, lungs, and eyes. Chronic exposure to airborne ammonia can increase the risk of respiratory 

irritation, cough, wheezing, tightness in the chest, and impaired lung function in humans. Studies in 

experimental animals similarly indicate that breathing ammonia at sufficiently high concentrations can 

result in effects on the respiratory system. Animal studies also suggest that exposure to high levels of 

ammonia in air may adversely affect other organs, such as the liver, kidney, and spleen (US EPA, 2016). 
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The US EPA derived an adjusted NOAEL of 4.9 mg/m3 for ammonia for decreased lung function and 

respiratory symptoms from occupational epidemiological studies (US EPA, 2016). 

 

There is no evidence that ammonia causes cancer. Ammonia has not been classified for carcinogenic 

effects by US EPA (ATSDR, 2004) (US EPA, 2016). 

 

Ammonia has a very strong odour that is irritating and that you can smell when it is in the air at a level 

higher than 5 ppm (3.483 mg/m3). Odour nuisance therefore generally occurs at concentrations below 

those that cause health hazards (ATSDR, 2004). 

 

Levels of ammonia in air that cause serious effects in people are much higher than levels one would 

normally be exposed to at home or work. However, low levels of ammonia may harm some people with 

asthma and other sensitive individuals (ATSDR, 2004).  

 

Exposure limits 

 

Table summarises exposure limits for ammonia as developed in the United States. Note that the WHO has 

not published guidelines for human exposure to ammonia in ambient air. They do however evaluate 

ecotoxic effects and provide guidance for impacts on vegetation (WHO, 2000). 

 

Table 3: Exposure limits for ammonia published in the US 

Agency/Organisation Index Exposure period Concentration Basis 

US EPA (US EPA, 2016)  

Chronic 

inhalation 

reference 

concentration 

(RfC) 

Chronic (more 

than 

approximately 

10% of the life 

span in humans) 

500 μg/m3  

This RfC is based on what is 

referred to as point of departure 

(POD), adjusted for continuous 

exposure (NOAELADJ) by a 

composite uncertainty factor 

(UF) of 10 to account for 

potentially susceptible 

individuals in the absence of 

data evaluating variability of 

response to inhaled ammonia in 

the human population. 

ATSDR (ATSDR, 2004) MRL 

Chronic (over a 

long period, 

more than 1 

year) 

70 μg/m3 

(0.1 ppm) 

This MRL is based on a NOAEL of 

9.2 ppm for sense of smell, 

prevalence of respiratory 

symptoms (cough, bronchitis, 

wheeze, dyspnoea, etc.), eye 

and throat irritation, and 

pulmonary function parameters 

in workers exposed for 

approximately 12 years in a soda 

ash plant. No LOAEL was defined 

in that study. The NOAEL was 

duration-adjusted and divided 

by an uncertainty factor of 10 to 

protect sensitive individuals. A 

modifying factor of 3 was added 

for the lack of reproductive and 

developmental studies 

ATSDR (ATSDR, 2004) MRL 

Acute (single 

event or for only 

a short time, up 

to 14 days) 

1 184 μg/m3 

(1.7 ppm) 

This MRL is based on a minimal 

LOAEL of 50 ppm for eye, nose, 

and throat irritation in a study 

with volunteers. No NOAEL was 

identified in that study. An 

uncertainty factor of 30 (3 for the 

use of a minimal LOAEL and 10 
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Agency/Organisation Index Exposure period Concentration Basis 

to protect sensitive individuals) 

was applied to the LOAEL. 

ATSDR (ATSDR, 2004) Odour 

Short-term (not 

defined by 

ATSDR, assumed 

less than 24-

hours) 

3 500 μg/m3  Odour detection threshold 

 

 

 

Health and odour impact screening 

 

Please refer to paragraph 2.1.4 of this response for information on the dispersion simulation methodology. 

Simulations results for ammonia, updated to reflect additional exposure limits are presented in Table 4. 

 

❖ Health impact screening: 

o Simulated 1-year average concentrations at sensitive receptors are below the US EPA 

chronic inhalation RfC and ATSDR MRL. 

o The highest simulated 1-hour average concentration does not exceed the ATSDR MRL 

of 1 184 μg/m3 at sensitive receptors. 

❖ Odour impact: 

o Highest 1-hour concentrations at sensitive receptors are below the lower range of the 

odour detection limit of 3 500 μg/m3 for ammonia. 

o The odour unit evaluation based on the 98th percentile of 1-hour concentrations and an 

odour detection threshold of 3 500 μg/m3 yielded maximum odour units at sensitive 

receptors that is well below the odour criterion of 1.5 ouE/m3. 

 

Table 4: Simulation results for ammonia 

Concentration evaluation 

Impact 
Exposure 

period 
Screening criteria 

Percentile of 

simulated 

concentrations 

Maximum 

concentration at the 

residential sensitive 

receptors, μg/m3 

Health 

1-year 

US EPA RfC 

500 μg/m3 
100th 0.62 

ATSDR MRL 

100 μg/m3 

1-hour 
ATSDR MRL 

1 184 μg/m3
 

100th 347 

99th 3.4 

Odour 1-hour 
Odour detection threshold 

3 500 μg/m3 

100th 347 

99th 3.4 

Odour unit evaluation 

Impact 
Exposure 

period 
Criteria 

Percentile of 

simulated 

concentrations 

Maximum odour unit 

at a sensitive 

receptor, ouE/m3 

Odour 

nuisance 
1-hour 

Odour unit assessment 

1.5 ouE/m3 
98th  < 1 
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Concluding remarks with respect to ammonia exposure 

 

Neither health, nor odour impacts associated with the emission of ammonia are indicated. As for 

hydrogen sulphide, these findings should be considered in the context of limitations and assumptions 

relating to emissions estimation and dispersion modelling listed in the AIR (Section 5.2.7). In addition to 

the recommendation for ambient motoring, it is recommended that a HHRA specialist be approached 

should ambient monitoring indicate ammonia concentrations exceeding screening criteria listed in Table 

3. 

 

Impact of odours on general well-being, amenity, quality of life, and 

socio-economic impacts 
 

The odour effect of concern is the negative evaluation by a human receptor of the odour exposure. This 

exposure, occurring over a matter of seconds or minutes, involves many complex psychological and 

socio-economic factors. 

 

Once exposure to odour 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). According to the United Kingdom (UK) Institute of Air Quality Management 

(IAQM), the scale of exospore to odour or odour impact can be determined from the factors referred 

collectively referred to as the FIDO factors which describe frequency, intensity, duration and 

offensiveness. The magnitude of the effect is determined by the scale of exposure (FIDO) in addition to 

the sensitivity of the receptor, denoted by L for location. Figure 1 depicts how the human evaluation of 

the FIDOL factors and social and psychological factors determines whether an odour has an adverse 

odour impact and an objectionable effect. 

 

Although most substances that cause odours in outdoor air are not at levels that can harm your health, 

odour and odorants may affect the quality of life of exposed individuals . Odorants and chemicals may 

affect human beings in a number of ways, and this may even occur at below odour threshold 

concentrations.  

 

Odour perception involves individual psychological and social factors such as perceived environmental 

risk, expectations of illness, toxicity, opinions in society and in the social grouping. To benefit in some way 

(e.g., earn a salary) from an operation  which generates malodours, would most likely reduce annoyance 

and perceived risk, compared to living in malodour without benefit and without control (Nimmermark, 

2004). Not everyone reacts to environmental odours the same way. Women and youth are generally 

more sensitive to odours. Non-smokers are generally more sensitive to odours than smokers. Individuals 

who suffer from depression and anxiety disorders, or have migraines, allergies, asthma, and other chronic 

lung conditions, may feel worse when smelling unpleasant odours over a long time. 

 

Common sites of irritation and injury are the upper and lower respiratory tracts. The sense of smell can be 

damaged by high concentrations of chemicals; moreover, in some cases, chemicals may enter the 

brain. An odour may affect mood and emotions, stress level, and perceived health. An aversive odour 

may trigger avoidance behaviour and mask other olfactory information (Nimmermark, 2004). 
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The most common symptoms from environmental odours as headaches and nausea (ATSDR, 2022). 

Others include: 

❖ Dizziness  

❖ Watery eyes 

❖ Stuffy nose 

❖ Irritated throat 

❖ Cough or wheeze, especially if you have allergies, asthma, and other chronic lung problems 

❖ Sleep problems due to throat irritation and cough 

 

Environmental odours can also cause stress, and result in feelings of anxiousness, helplessness, 

discouragement, sadness, or depression. The following conditions may trigger symptoms when odours 

are below irritation levels: 

❖ If the odour has a very unpleasant smell 

❖ Previous bad experience with a specific odour 

❖ Belief that an odour is harmful 

❖ Feeling stressed by the odour 

 



Page 40 of 42 
 

 

Figure 1: From odour formation to complaint (after Van Harreveld (2001)) 
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Conclusions 
 

From the objections received to the Matzonox application for an Atmospheric Emission Licence (AEL) in 

February and March 2022, it is clear that odour presents a real concern for the community. Given the 

facility’s location with an industrial area with other sources of odour, cumulative impacts are likely.  

 

Based on the findings of the air quality impact assessment (AIR), read together with this investigation into 

health and wellbeing impacts associated with Matzonox’s air emissions, the air quality monitoring 

recommended in the AIR should be undertaken as soon as possible. This should assist to better quantify 

the potential impacts on air quality, health and wellbeing of Matzonox’s emissions. It is further 

recommended that a HHRA specialist be approached should ambient monitoring indicate hydrogen 

sulphide or ammonia concentrations exceeding the screening criteria listed in this investigation 

document. 
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