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3.6.2 case study: treatment of                                                                                                 
                                  is the leading beer and cider business                             and is an operating company of                                     
.                                                                                                     is one of the brands under                                  . The 
wastewater generated from the brewery processing plant is treated at the onsite effluent treatment plant (ETP). The 
project was commissioned in              and                                                                                                                 has 
been responsible for operating and maintaining the plant on behalf of                          since                            .

                         holds an                                                        permit allowing the treated brewery wastewater to be 
discharged into a          water body that is designated as an ‘environmentally sensitive river area’. As such, the 
wastewater must be treated to meet very strict effluent discharge limits for ammonia, BOD, TSS and pH in 
accordance with the                                                        permit.

                                                       and the                                                        worked together to develop and 
implement a                                                                         , to improve the final discharge quality of the wastewater 
stream.                          was able to identify opportunities for cost savings by optimising the treatment process, 
which helps to provide added value to                         . The ETP is now using an internal circulation (IC) reactor, 
which is a form of anaerobic digester that generates biogas.

The ETP is currently treating 3,500 m³/d of brewery wastewater. The plant consists of 2 tanks, a balance tank, 
which collects the brewery wastewater and a divert tank, which collects out of specification material that is 
processed in batches to ensure effective treatment. The wastewater is first treated to remove solids in a sand 
filter and then sent through DAF units to remove total suspended solids. The DAF units help prevent particulate 
nitrogen from converting to ammonia in the plant. Following the DAF units, the wastewater is sent to the 
IC anaerobic digestion reactor, where biogas is generated as a by-product. The final treatment step involves a 
CIRCOX® aerobic reactor, which is an aerobic treatment technology that further polishes the wastewater.

The ETP treats the brewery wastewater to comply with the                                                        permit limits. These 
limits and the volume of gas generated by the IC reactor are shown in the following figure.

Figure 3.18  Discharge limits and biogas volume
Parameter Unit Value
BOD mg/l
TSS mg/l
Ammonia mg/l
pH
Biogas m³/d

Source:                                                 

Due to the great value of biogas,                          has recently installed a 250 kW biogas engine to use the biogas 
from the IC reactor to generate electricity onsite. Currently,                          is installing a biogas scrubber which 
will clean the biogas and enable                          to use the cleaned gas in their onsite boilers systems to produce 
steam that will be used at the brewery plant. 

The successful implementation of the                                                                          at the ETP has resulted in the 
following advantages for                                  :

•	 Improved wastewater discharge quality to meet strict ‘sensitive area’ discharge limits.

•	 Reduced impact from brewery wastewater discharges to one of the most environmentally 
important rivers in the region.

•	 Significant cost savings. 

•	 Improved ability to meet their green energy obligations.Sa
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3.6.2.1 anaerobic flotation reactor: BioPaQ®afr

BIOPAQ®AFR technology allows the treatment of high strength wastewater containing fats, oils and grease, and/
or solids (e.g. proteins, starch) in one compact reactor while recovering biogas. 

BIOPAQ®AFR works on the following principle:

•	 Wastewater is pumped into the reactor, where anaerobic bacteria convert the organic components 
to biogas. A biogas lift enables the wastewater to mix thoroughly with the sludge (anaerobic 
bacteria). 

•	 The sludge is continuously pumped from the reactor into an integrated flotation unit which holds 
the sludge in the reactor. In the flotation unit, solids and fats are floated using biogas (also known 
as white water). The flotation layer then goes back into the reactor for further digestion.

•	 The produced biogas leaves the reactor through the top, while the clean effluent is extracted from 
below the flotation layer. The effluent contains almost no solids.

Figure 3.19  Typical influent characteristics
Characteristics Influent specification
Type of industry Food industry (dairy, vegetable oils, slaughterhouses)
COD level 5–70 g/l
% of fats Maximum 50% of total COD
BOD/COD 0.3–0.6
TSS load Up to 70 g/l (solids must be largely biodegradable)

Source: Paques, 2012

3.6.2.2 anaerobic membrane bioreactors (anmBr)

The AnMBR system consists of an anaerobic reactor (such as CSTR) and a membrane unit. In the anaerobic 
reactor, wastewater is treated, resulting in biogas production. After this, the effluent is fed through a membrane 
unit for further treatment. The system usually employs ultrafiltration (UF) membranes or microfiltration (MF) 
membranes. MF and UF membranes are used in surface-filtration appliances (particulate matter is accumulated 
at the surface of the filter while secondary effluent passes through the thin septum) that differ in the size of the 
pores in the filter medium (from 0.005 to 2.0 μm). The processes are used for the removal of particulate material, 
pathogens, organic matter and nutrients.

The membrane unit can be incorporated in the bioreactor in two ways: side-stream (placed outside the reactor) 
and submerged (placed inside the reactor). Side-stream MBRs use more energy, but are easier to clean in 
comparison with submerged MBRs. The latter, on the other hand, operates at lower permeate fluxes requiring a 
higher membrane surface area. Anaerobic treatment is used in industry for the treatment of high organic strength 
wastewater streams. To date, the wastewater streams best suited to anaerobic treatment are warm (30–35o °C) and 
have a high organic strength (high BOD).

3.6.3 Biogas
Biogas produced during the anaerobic sludge digestion process can be cleaned and used onsite to generate heat, 
or both heat and electricity. Where a plant generates both heat and electricity, this is referred to as a combined heat 
and power (CHP) facility or cogeneration. An example of a system that just generates heat would be the use of 
biogas as a fuel in a boiler or hot water heater. The heat generated is then used to heat the anaerobic digesters, or 
to provide space heating and hot water at the plant. A CHP or cogeneration facility can consist of the use of biogas 
to power a generator to produce electricity. The jacket water, which collects heat from the engine, can then be used 
to heat the anaerobic digesters and for building heating. 

Because biogas is not pure methane and contains a number of contaminants such as hydrogen sulphide, water 
vapour, nitrogen, siloxanes and particulates, this often means that the biogas has to be cleaned before it can be 
used in internal combustion engines.Sa
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In terms of technologies, we expect anaerobic systems (including biogas collection); ultrafiltration and 
microfiltration including membrane bioreactors; reverse osmosis and other process water polishing technologies 
(such as nanofiltration, ion exchange and electrodeionisation); and nutrient removal/recovery to have double digit 
growth rates.

Figure 4.2  Global food and beverage water technology market by technology, 2011 and 2020

$3.3 bn
Water tech. market

(2011)

$6.0 bn
Water tech. market

(2020)

CAGR 6.7%

Filtration / softening RO / polishing Advanced oxidation

Intakes / screens Sedimentation / clarification Aerobic

Anaerobic UF / MF Sludge management

Storage Flotation (DAF) Monitoring / control

BOP

Source: GWI

4.2 key and emerging players
The water for F&B market is very fragmented and diverse (with various subsectors). Established global players 
such as                   ,                         ,                       and                                                              account for a large 
portion of the market, as they are able to participate in different geographical regions as well as various industrial 
subsectors. Acquisitions are an important part of their strategy, which serves to increase their technology offerings 
and open new markets.

Players that have a primary technology focus have built up a significant market presence and are now regarded as 
established players.                   ,                             and                                                                          are examples of 
these players, and are primarily focused on anaerobic technologies.

Niche players also have their place at the table, as they fulfil the highly specialised needs of the industry, such as 
nutrient recovery technologies (e.g.                   ), better than the other market participants. 

Medium sized companies are not in a favourable position, as they are not big enough to compete with the larger 
players. Conversely, medium sized companies cannot survive only on the opportunities available to the smaller 
players due to their larger overheads. 

There are also market players that actively operate at the regional level, such as                      ,                       and                       
in                . 

Another way that the market is divided is when market players focus on meeting the specific needs of the industry. 
For example, some companies focus purely on wastewater solutions and others on process water needs.

The expertise of the different market players is summarised in the following figure.Sa
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Figure 4.3  Key and emerging players in the water for food and beverage industry

Company Expertise
Water technology companies
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Company Expertise

Engineering companies

4.3 regional trends

4.3.1 F&B company expansion plans
Our analysis of regional trends begins with the expansion plans of 50 large F&B companies from around the 
world. The following figure shows the number of times a country in each region was mentioned in a company’s 
plans, summed across all companies in the sample.

Figure 4.4  Countries mentioned in the expansion plans of 50 leading F&B companies, grouped by region

0 5 10 15 20 25 30 35 40

Western Europe

Middle East & North Africa

Africa

Europe & Central Asia

North America

Southern Asia

Latin America & Caribbean

East Asia & Pacific

No.of times a country in the region is mentioned in company expansion plans

Source: Company annual reports and press releases; GWI

A full list of companies and a summary of their expansion plans can be found in section 4.8.Sa
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‘polish’ the residual effluent, which results in lower discharge costs or to achieve standards for direct discharge to a 
watercourse.” 

                      commented:

“ Looking at a beverage plant, a lot of the wastewater streams can be directed to the municipality 
sewer with the plant paying a surcharge. At some point, it may become more economical for the 
plant to put in a treatment system to improve the wastewater quality and reduce the surcharges.

                                                                                                                                                                                                               

”                   explained:

“ The need for pretreatment of wastewater before discharging to wastewater treatment plants 
depends on the waste and the level of treatment sophistication of the municipal system. The 
municipal plants that receive the wastewater can charge the F&B company a fee. For example 
fees can be applied if the nutrient content is above a certain limit or if the BOD is above a 
certain amount. As such the F&B company may decide to pretreat the waste to some extent 
before disposing to the municipal facility to save cost or because the municipality simply is not 
sophisticated enough to handle these concentrations.

                                                                  

”Although F&B companies can discharge to municipal wastewater treatment plants in developed countries, they 
may decide to build their own treatment facilities if they determine the cost of sending to the municipalities is too 
high and they can do it more efficiently and cost effectively. This can open up larger scale market opportunities.

                      explained:

“ Food and beverage companies tend to build wastewater treatment plants in developing countries, 
but this can also happen in developed countries where they are allowed to discharge to municipal 
treatment plants. This is typically a matter of cost, if the company has to start paying too much 
to the municipality for discharging their water and they feel they can treat the wastewater more 
efficiently and cheaply themselves, then they consider investing in their own plants, but it is all 
about return on investment. 

                                                                     

”Some municipal treatment systems cannot handle the highly loaded wastewater streams generated from some 
F&B plants.                    explained:

“ There are some specific water streams within the facility that would be highly loaded in terms of 
oil and grease, starch or soil. Those streams would be treated separately in point of use treatment 
systems before being blended into the main wastewater flow for treatment.

                                                                                                

”Wastewater generated from F&B processing activities can be discharged directly to municipal wastewater facilities 
in developing nations.

                                                                                                                          commented, “At our site in Kenya, we are 
able to discharge the wastewater directly to a municipal sewage plant without any pretreatment and unfortunately 
there is no ability to bring that water back round the system given its location. So we are looking at minimising the 
amount of process water we use, which is really key to being more water efficient.”Sa
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6.3.2 Challenges when working in developing nations
The main challenges companies face when working in developing regions is ensuring they have suitable 
manpower with the required level of expertise. 

                      remarked:

“ Operating wastewater treatment plants at our plant sites in developing countries has its 
challenges. The running of the WWTP can be an issue as well as having the right expertise and 
support in that country. 

                                                                     

”                            said, “In my opinion working in the African region is more challenging because of the level 
of development in these countries. I think from the infrastructure perspective Africa is lagging behind, so 
infrastructure will be a major challenge which will make operating in this environment partly more expensive due 
to the subsequent operating costs that are higher than in a better regulated or a more defined environment.” 

                   mentioned:

“ The main challenges when constructing and operating wastewater treatment plants in 
developing countries is adapting our approach to the methods of construction, and adapting 
our expectations in terms of how long things will take. It’s not so much that it won’t be built to 
the same standard, typically the level of fit and finish will generally be on par with what is done 
elsewhere. It just takes a lot longer because modern equipment and modern tools may not 
necessarily be available. There is a much higher degree of hand finishing than would be used in 
the more developed nations of the world and consequently it takes longer to achieve the desired 
end result. Another challenge is to adapt the treatment process and equipment to use methods, 
tools and machinery that is maintainable in a developing nation that may not be able to provide 
the kind of 24/7 high tech support we are used to elsewhere.

                                                                                                

”Uncertainties and risk are standard challenges when working in developing regions. According to                : “       
operates with many partners around the world to execute and develop plant projects. So we need to make sure that 
our network keeps up with the growing needs of that industry. As a large company we have a lot of risk and too 
much at stake so we are averse to taking risks by partnering with smaller local companies to execute aspects of the 
project that we cannot ourselves. It is a challenge to make sure that we are working with reputable partners in local 
settings.”

                   said:

“ I think probably the biggest challenge in working in developing areas is that of uncertainty, 
the availability of materials, the availability of skilled labour, the financials, and governmental 
instability. 

                                                                                                                                                                                                               

”                   noted:

“ Reliability and energy efficiency are among the main challenges when constructing and operating 
wastewater treatment plants or providing equipment for F&B plants in developing nations. 

                                                                                 

”Obtaining the relevant permits and meeting the different country and local regulations can be challenging. Sa
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