
From the February 2022 Atmospheric Impact Report, Soundscape Consulting: 

 

1.1 Process description 

 

1.1.1 Process overview 

 

Matzonox constructed a biodigester at the RCL Foods plant on erven 7164, 2259, and 2260 in Rustenburg.  

 

The plant, commissioned in early 2020, receives animal manure from farms by truck as well as partially 

treated effluent pumped from the adjacent RCL abattoir and poultry by-products rendering plant. The 

introduction of other feedstocks and the construction of a second digester tank are also planned. 

 

Th biodigester produces methane-rich biogas which is combusted in a bank of Combined Heat & Power 

(CHP) engines to produce electricity, steam, and hot water for use by the RCL plant. A by-product of the 

digestion process is digestate, which is sold to customers as a fertilizer. 

 

A key associated process is the continuous stripping out of ammonia from the returned liquid fraction of 

the digestate to maintain correct ammonia levels in the digester tank. This strip out process produces 

ammonium sulphate, which is sold to fertilizer manufacturers. 

 

1.1.2 Process steps 

 

1.1.2.1 Feedstock delivery and handling 

 

Animal manure from farms is delivered in moving-bed trucks which reverse into the receiving bays of 

the manure storage building. Once manure has been off-loaded in receiving bays and the truck 

departs, the bay doors are closed. Manure is conveyed to a blending tank where it is blended with 

effluent from the digester and undesirable solids filtered out. The blended feedstock is pumped to the 

digester. 

 

Partially treated effluent from RCL, the liquid fraction and sludge from a dissolved air flocculation (DAF) 

process, is pumped to site and stored in open sumps. The liquid fraction is pumped to the reverse 

osmosis plant and the sludge pumped directly to the digester tank. Matzonox also plans to accept 

effluent from other poultry farms with similar treatment regimens. These will be handled the same as RCL 

effluent. 

 

Since a wide variety of organic materials can be treated in the biodigester, 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. 

Solid waste feedstocks will be delivered to the manure storage building where it will be milled, 

screened, macerated, and blended with manure and effluent from the digester, and then filtered. 

Effluent feedstocks will be delivered by tanker trucks. All effluent feedstocks will be stored in tanks, and 

then either blended with the animal manure or pumped directly to the digester. 

 

The manure storage building is a notable source of odours because of manure receiving, storage, and 

blending as well as digestate polishing processes. To control odours, the building operates under 

negative pressure with air extracted and passed through a multi-chamber wet scrubber to remove 

ammonia and hydrogen sulphide before venting to atmosphere. 

 

1.1.2.2 Digestion 

 

The digester tank is a sealed system within which the feedstock breaks down under anaerobic 

microbial action to produce methane-rich biogas which is directed to the biogas polishing unit. The 

digester is at ground level and designed to maximise the surface area exposed to the sun to maintain 

an optimal digestion temperature. The system includes an emergency flare which combusts the biogas 

should downstream gas processes be off-line. The digestate, which is suitable for use as fertilizer, is 

pumped to the digestate polishing unit. 

 

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

en route to the manure storage building for dewatering. This sump is soon to be enclosed with odorous 

air emission ducting to the manure building extraction and odour scrubber system. 

 



A second digester tank to be installed downstream of the main digester tank, is planned. The second 

tank will further digest organics remaining in the treated effluent outflows from the main digester tank. 

Matzonox also plans the installation of a biogas buffer tank 

 

1.1.2.3 Digestate polishing 

 

The digestate polishing unit is situated inside the manure storage building. Digestate pumped from the 

digester is dewatered via a centrifuge and the dry digestate sold to customers. Liquid from the 

dewatering unit is returned to the digester as make-up water via the ammonia sulphate production 

plant. Any excess liquid is sold or diverted to the municipal sewer in a controlled, diluted fashion. 

 

1.1.2.4 Ammonium sulphate production 

 

Ammonia levels in the digestion tank need to be controlled since excessive nitrogen causes inhibition of 

bacteria, reduced gas production, and foaming. Ammonia is stripped out of the liquid fraction from 

the digestate dewatering unit in a multi-chamber, closed system. In the first stage, ammonia is 

stripped/liberated from the liquid. In the second stage the liberated ammonia reacts with sulphuric 

acid to produce ammonium sulphate. Ammonium sulphate is used in fertilizer production and is sold to 

fertilizer producers. 

 

Matzonox is also planning the installation of a ‘lagoon’ for the storage of liquid ammonium sulphate to 

manage supply and demand. This lagoon will be closed with no emissions to atmosphere. 

 

There is one main sump for storage of treated effluent once it has been fully spent through the digestion 

process and the ammonia strip-out process, before discharge to municipal sewer via the RCL sewerage 

reticulation system. 

 

1.1.2.5 Reverse osmosis 

 

The liquid fraction of the effluent from RCL is passed through a reverse osmosis process and returned to 

RCL for use in non-potable, non-food applications. 

 

1.1.2.6 Biogas polishing and combustion 

 

Biogas from the digester undergoes a polishing process to remove sulphides and moisture for odour 

and corrosion control. The biogas is combusted in a bank of four CHP engines to produce electricity. 

The bulk of electricity produced is supplied to RCL. Hot exhaust gas from the engines is passed through 

two boilers to produce steam for use at RCL before its release to atmosphere. Waste heat from the 

engines is also used to supply hot water to RCL via a hotwell. 

 

1.1.3 Sources of atmospheric emissions 

 

Both point and fugitive sources of emission are present at the biodigester plant. Point sources include: 

❖ The manure storage building’s extraction scrubber stack, and 

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

 

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. Fugitive emissions have the potential for much greater ground-level impacts per unit 

than point source emissions, since they are discharged and dispersed close to the ground (IFC, 2007). 

Fugitive sources of emission at the biodigester plant include: 

 

❖ 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 blending as well as digestate 

polishing. 

❖ 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 



is soon to be enclosed with odorous air emission ducted to the manure building extraction and 

odour scrubber system. 

 

Other, less significant sources of emission may include: 

❖ Vented tanks for the storage of planned effluent waste streams, a maximum of six tanks is 

envisaged. 

❖ Fugitive dust and exhaust emissions because of on-site vehicle movement. 

❖ Windblown dust from exposed areas. 

 

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

formation at municipal waste biogas plants (MWBP). They note that the anaerobic digestion process 

occurs in the absence of air and is therefore a hermetic process and odourless. Other processes such 

as feedstock and digestate handling and storage are associated with odour and odorant emissions. 

Odour and odorant concentrations at biogas plants vary notably and is influenced by the type of 

waste processed, technologies implemented, and weather conditions such as ambient air 

temperature, humidity, and microclimatic conditions. They further 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 (NH3), hydrogen sulphide (H2S), and dimethyl sulphide (C2H6S)concentartions at six 

different MWBP are reprted. They found toluene, phenol and styrene to be the dominant VOCs 

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

inhaled. 

 

There are, to the author’s knowledge, currently no emission factors specific to treatment of waste from 

the poultry and food processing industry. Emission calculations would therefore need to be based on 

available site-specific measurements, and mass balance methods. The latter requires extensive details 

on the composition of waste streams. For determining odour impact, and non-criteria pollutant related 

inhalation health impacts, this study focuses on emissions of H2S and NH3 for the following reasons: 

  

❖ Matzonox samples both H2S and NH3 concentrations within the manure storage building’s 

scrubber stack on a regular basis. 

❖ H2S concentrations have also been tested on-site and within the scrubber stack by an 

independent contractor. 

❖ Sulphate (SO4
2-)and NH3 concentrations within the RCL effluent streams are tested. 

❖ There is published data on H2S and NH3 concentrations in effluent wastewater from abattoirs. 

❖ H2S 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. See section Error! Reference source not found.. 

 

Biogas from the digester will typically consist of methane (CH4, 50% to 75%), carbon dioxide (CO2, 25% 

to 50%), nitrogen (N2, up to 10%), hydrogen (H2, up to 1%), H2S (up to 3%), and trace amounts of oxygen 

(O2) 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 CH4, N2, H2, VOC, and the remainder of the H2S is oxidised in the CHP 

combustion process to form CO2, oxides of nitrogen (NOx), sulphur dioxide (SO2)and small amounts of 

carbon monoxide (CO). 

 

Of these, CO, NOx and SO2 are criteria pollutants with ambient concentrations regulated under 

section 9 of the NEM:AQA and were therefore included in the study. The amount of CO and SO2 

emitted is determined by the carbon and sulphur content of the gas and on the completeness of 

combustion. The formation of NOx is exponentially related to combustion temperature in the engine (US 

EPA, 2000). 

 

1.1.4 Graphic layout and process information 

 

A site development plan, process overview diagram, and simplified block diagram of the entire process 

are included below. 

 



 
Figure 1: Site development plan 



 
Figure 2: Process overview 



 
Figure 3: Simplified block diagram (created by TEP) 

 

 

 


