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Water is a scarce resource and South Africa is a water-scarce country. In this regards the National Cleaner Production 

Centre of South Africa (NCPC-SA) has undertaken various assessments that either focus on or include industrial water 

efficiency investigations. Between 2013 and 2019, the NCPC-SA conducted 92 assessments specific to the agro-processing 

sector. A review of these 92 assessment reports indicated that 38 related to the food processing subsector.

In these 38 assessment reports, a number of recommendations were made relating the following categories: 

• Stop water losses and housekeeping;

• Operational change;

• Recover condensate;

• Rainwater harvesting; and 

• Water reuse.

Following the review, because the food processing subsector of agro-processing industries showed the largest potential 

to improve water efficiency and/or reduce water losses, it was decided that the next step would be to create a water 

efficiency sector guide for the food processing subsector. This information and guidance include aspects such as 

practical, effective, and easy-to-follow tips from best practice for the South African agro-processing sector and the food 

processing subsector to manage and address any water inefficiencies and/or losses. Another key requirement was to 

assist food processing companies to introduce a sector guide to applicable staff in a way that fosters good awareness of 

water management issues in the workplace and encourages continued proactive participation. 

This sector guide has been created with these requirements in mind. It provides some practical and easy-to-follow tips on 

how water inefficiencies and losses may be addressed by the food processing subsector. Whether these tips are effective 

will depend on the company and whether it reads, understands, and proactively implements these recommendations. 

Further, following implementation, any actions must be reviewed and evaluated to validate efficacy. If actions have been 

effective, these will in all probability result in the improved financial and environmental performance and sustainability of 

a company. If they have not been effective, further actions will be required to address any water inefficiencies and losses. 

An important additional point to note is that improving water efficiency and reducing water losses is an ongoing process. 

Thus, ongoing staff training, awareness, and other continuing proactive actions, such as quickly detecting water leaks 

and proactive maintenance, are equally important and will also be required to achieve improved water efficiency and 

reduced water losses by a company.

As a United Nations member, South Africa is required to strive to meet the international Sustainable Development 

Goals (SDG), including water-use efficiency, by 2030. As part of water-use efficiency, industrial water efficiency is one 

of the mechanisms that must be implemented to assist South Africa to meet its SDG goals and targets on time.

INTRODUCTION



BEST PRACTICE GUIDELINE FOR THE FOOD PROCESSING SUBSECTOR

3

The Industrial Water Efficiency sector guide looks at:

1. Stopping water losses and improving housekeeping

2. Operational change

3. Recovering condensate

4. Harvesting rainwater

5. Reusing water

PURPOSE

KEY FOCUS AREAS

Empowers employees to play their part in improving the company’s 

water footprint and encourages water sustainable practices.

Practical, effective, and user-friendly tips from best practice 

to manage and address water inefficiencies and losses.

Enables food processing company owners to introduce the 

sector guide to staff (e.g. operators and maintenance team).

Raises awareness of water management in the workplace.

The 

Industrial 

Water Efficiency 

sector guide 

provides: 
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1. Stopping water losses and improving housekeeping

1.1 Causes of water losses

Figure 1: Causes of water losses

1.2 Description

Stopping and/or preventing water losses (e.g. through water and/or steam leaks or wasting water) and improving 

housekeeping is a very important step in overall water management at any plant and/or facility by eliminating the source 

of the losses. However, it is important to realise that not all water losses may be as visible as the examples provided in the 

figures, some water losses may occur underground. Thus, underground water leaks may be a source of unaccounted water. 

1.3 Potential issues

One of the most important results of any water losses will be increased operating costs that lead to lower company 

profitability. This could result in a company having an increasing risk of being unsustainable, which may result in the 

closure of some or all production units. Further, water is a scarce resource, especially in the drier regions. Therefore, any 

water losses will negatively affect the available supply (i.e. the amount of available for the company to use) and this 

could also result in a situation where some or all production units might need to be closed. As an example, due to the 

OVERVIEW AND RECOMMENDATIONS 

Water leaksi

Blow-downiv

Steam leaksii

Leaking drumsv

Cooling tower leaksiii

Evaporationvi
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drought that occurred in the Western Cape, it was estimated in February 2018 that the agricultural sector had incurred 

R14 billion (USD $1.17 billion) in financial losses due to water shortagesvii. 

Another equally important reason to address water losses is the health and safety of company staff. For example, leaking 

water can cause a slipping hazard that could cause any staff member to have an accident with possible injury. Another 

example is that leaking steam could cause staff members to be burnt. Thus, for health and safety reasons, all leaks should 

be addressed as soon as is practically possible.

Figure 2: Possible components of an industrial facility or process water balanceviii 

1.4 Recommended actions

a) Firstly, a company-appointed team should, with the appropriate training and skills, identify obvious water losses by 

conducting regular and thorough plant assessments. It must employ maintenance as soon as possible to repair any 

losses, starting with the most hazardous in accordance with the company’s breakdown procedure. In the beginning, 

if there are many water losses, this may seem like a long and/or difficult process. However, it is important to persevere 

as the benefits of these actions should manifest soon and it is likely that, sooner rather than later, the number of water 

losses will diminish to a level that is easier to deal with. It is also important to note that the management of plant water 

losses is an on-going activity and should be budgeted for annually, e.g. by the engineering team or allocated to the 

responsible contractor.

b) It is important for all staff to be encouraged to be proactive and report any water losses as soon as they notice these. 

Staff should not wait for a plant assessment to be conducted before water losses are reported.

c) To properly understand a company’s water consumption, accurate water meters should be in place at the entrance 

and throughout the facility. Next, regular water meter readings must be taken, and records kept (e.g. it is possible to 

install a water meter coupled to a data logger that is set to take and record measurements). Using this information, a 

facility will be able to track its water consumption and conduct a water balance to determine how much water enters 

or is recycled in the facility as well as if it is all being used efficiently for the intended purposes. If more water is entering 

or being recycled within the facility than is being used, then there is a likelihood that water losses are occurring. Figure 

2 gives an example of the components to be considered in a water balance. 

d) Equipment, such as accurate water meters, helps a facility manage its water consumption proactively. Besides water 

meters, electrical suppliers sell pipe leak alarm systems (Figure 3) that can be set up on either end of an underground 

pipe to monitor flow, detect leaks and isolate the pipe if necessary to stop any leaks that occur until these can be 

Industrial Facility 
or Process

“City” Water

Infiltration

Leakage Blow Down

Evaporation

Water/Wastewater 
Discharged to Sewers

Water Consumed by Process

Facility Drains

Make-up Water

Recycled Water
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repaired and the alarm system reset. In addition, electrical suppliers also have a leak detection system (Figure 4) that 

can be used for an entire building, i.e. this system will cover both the outside water pipe feeding the building as well 

as the entire water pipework within the buildingix. Note that regular calibration (at least once a year) is necessary to 

prove that they are in good working order and ensure water meters continue to provide accurate results. Records of 

these calibrations must be kept as proof (e.g. Figure 5).

Figures 3-5: Helpful equipment for proactive water consumption management

Figure 3: Pipe leak alarm

Figure 4: Water leak detector

Figure 5: An example of a water meter calibration certificate

The main benefits 
of fixing water and 

steam losses are 
financial savings 
for the company 

and improved 
health and safety 

conditions of 
all staff in the 
workplace.

EXPECTED RESULT
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2. Operational change

2.1 Examples of possible operational changes         

Figure 6: Optimise boiler blowdownx Figure 7: Optimise flow ratesxi Figure 8: Isolate lines 
during down timexii 

Figure 9: Optimise manual cleaningxiii Figure 10: Turn off hose pipes  
once work is completexiv

Figure 11: Use dry 
cleaning techniquesxv

Figure 12: Recover reject water 
from reverse osmosisxvi 

Figure 13: Recover acid/caustic 
for Clean In Placexvii, resulting in 

effluent reduction and maximising 
recycling and reuse options

Figure 14: Use seawater for 
condenser coolingxviii

PLEASE SUPPLY PHOTO

IS THIS PHOTO CORRECT?



BEST PRACTICE GUIDELINE FOR THE FOOD PROCESSING SUBSECTOR

8

2.2 Description

Operational changes are those that are made to one or more of a company’s processes, with the main goal in this 

instance being to optimise the functioning of the processes. Optimisation will not only improve water-use efficiency and 

reduce water losses but will also improve overall process efficiency. Note that operational changes can also include 

many aspects such as the acquisition of new, more efficient process equipment, reducing wastage, use of cheaper 

alternatives if available, process optimisation and regular process benchmarking and review. In addition, thorough 

standard operating procedures that are easy to access and follow, coupled with regular training and refresher sessions 

can effect significant operational changes. Therefore, opportunities for operational changes and improvements should 

be one of the focus areas for a company. 

2.3 Potential issues

In a plant there may be many process equipment such as motors, cooling towers, boilers, compressors, chillers, process 

gears, etc., which use or handle large quantities of water. Over time this equipment, like cooling towers, may clog-up 

with dust, bird droppings, and the damaging effect of UV rays. The review and optimisation of processes ensures that 

equipment and processes are always kept under a maintenance plan. Processes that are not running optimally might be 

incurring water losses for a company. Thus, this can lead to an overall increase in operational costs which will negatively 

impact on the company’s profitability.

Figure 15: Reduce/optimise water 
and steam pressuresxix

Figure 16: New, more 
efficient equipmentxx

Figure 17: From regular process 
benchmarking and reviewxxi

Figure 18: Regular skills 
transfer and trainingxxii 

Figure 19: Improved availabilty or 
quality of operating proceduresxxiii 

Figure 20: Process 
equipment optimisationxxiv

PLEASE SUPPLY PHOTO
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2.4 Recommended actions

a) First and foremost, a company and its staff must understand that if it remains in business, there will be a continual 

requirement for operational monitoring and evaluation. If and when these indicate that a process is not functioning 

optimally for whatever reason (e.g. lack of maintenance or because of water leaks), then the necessary changes 

must be determined and made as soon as possible.

b) Assign staff and/or teams with clearly defined roles and responsibilities for operational monitoring and operational 

optimisation and change. Provide applicable training as often as necessary so that relevant staff have the skills and 

experience they need to fully perform their roles and responsibilities. Further, make sure that all required standard 

operating procedures are comprehensive to provide accurate and easy-to-follow instruction and also make sure that 

these are easily available for staff to use whenever they may need to.

c) To optimise the water consumption of any process or to determine whether there are any water losses, a company 

must know what the water consumption should be when the process is operating as expected and optimally (i.e. 

know the process and its expected water consumption). Next, it is essential to continually monitor this process to ensure 

that it remains operating optimally and as expected. In this regard, installing accurate and calibrated water meters 

(see Figures 21 and 22) is one of the main ways to continually monitor past and current process water consumption. 

Comparing actual expected water consumption and optimal water consumption will inform a company whether 

its processes are running at their best and as expected. If not, these processes must be investigated and a water 

balance conducted to determine the problem(s) and solution(s). Thereafter, the solutions can be implemented and 

the processes optimised. 

d) Keep monitoring and evaluating the company processes. When reliable data indicate the need for further operational 

change interventions, take all necessary actions to restore a process to its expected, optimal water consumption.

Figure 22: An example of a water 
meter calibration certificatexxvi Figure 21: Water meterxxv

Apart from being 
a responsible 

corporate 
citizen, the main 
benefits of these 

operational 
changes are 

improved financial 
profitability and 

sustainability.

EXPECTED 
RESULT

Figures 21 and 22: Water meter with calibration 
certificate to help monitoring efforts
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3. Recover condensate

3.1 An example of a basic steam condensate recovery system

 

Figure 23: A simple illustration of a steam system with condensate recoveryxxvii 

3.2 Description

The condensate recovery is a process of reusing water and sensible heat contained in discharged condensate. 

Recovering condensate instead of disposing it can lead to significant savings of make-up water as well as energy and 

chemical treatment. 

3.3 Potential issues

Condensate that is not recovered results in water losses. In addition, condensate will retain some heat and will also 

contain some treatment chemicals. Thus, if condensate is not recovered and reused, it leads to increased make-up 

water costs (especially if the source of make-up water is relatively expensive, e.g. municipal potable water) as well as 

increased chemical treatment and heating costs, the net result being increased operational costs. An overall increase in 

operational costs will negatively impact a company’s profitability and sustainability.

3.4 Recommended actions

Note that when one kilogram of steam completely condenses, one kilogram of condensate is formed. Thus, an efficient 

steam system will look for ways recover and reuse this condensate. In fact, failure to reclaim and reuse condensate often 

makes no financial, technical or environmental sensexxviii. As well as having heat content, the condensate is basically distilled 

water, which is ideal for use as boiler feed water (e.g. as make-up water). An efficient steam system will collect this condensate 

and either return it to a deaerator, a boiler feed tank, or use it in another process. Only if there is a real risk of certain 
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contamination should the condensate not be collected and reused. However, even when the water is contaminated, it 

may still be possible to collect the condensate and use it as hot process water or pass it through a heat exchanger where its 

heat content can be recovered before discharging it as wastewater. Any condensate discharged straight to waste means 

more make-up water and more fuel, e.g. coal, will be required and this will obviously cause an increase in operating costsxxix. 

Thus, the following are examples of what should be planned and implemented to recover condensatexxx: 

a) Firstly, it should be entrenched in company culture that condensate is a valuable resource that should not be 

wasted. For example, where valves are opened before the steam traps to remove condensate faster, a lot of steam 

is lost to atmosphere. While this may potentially speed up a process, it does so at significant additional operational 

cost. Thus, all actions of all staff at a company need to be considered as part of the whole, and all staff should be 

encouraged to think more broadly about any actions that they take. In this case, the perceived potential benefit of 

faster condensate removal could be completely or negatively offset by the cost of the condensate lost and thus, 

because the broader consequences of this action were not fully considered, the overall result may be a drop in 

overall company performance.

b) Next, ensure that steam traps are installed wherever possible to retain steam within the process and to release 

condensate when necessary.

c) Remember that scalding tanks and cookers at a rendering plant may also be viable sources of condensate that can 

be recovered. These must also be factored into a condensate recovery system.

d) Condensate should ideally run away from a steam trap by gravity. However, it may need to be pumped using electrical 

or mechanical condensate pumps.

e) A deaerator head is important to mix returned condensate, flash steam and cold make-up water as these are fed into 

the feed water tank.

f) Flash steam is released from hot condensate when its pressure is lowered. Collect it in a flash vessel (i.e. do not lose it) 

and use for heating and recover any associated condensate.

g) There is also the option of a closed-loop, pressurised flash steam recovery system that should be investigated. This 

system allows virtually all the energy from both the condensate and its flash steam to be used, reducing steam-raising 

costs and increasing boiler efficiency.

h) It may also be possible to set up the system to use condensate and flash steam from boiler blowdown to heat the 

boiler feed tank. Thus, include this as a possible option for due consideration.

i) As far as possible, all the condensate recovery system (e.g. pipes, taps, traps, etc.) should be appropriately insulated 

to retain as much heat as possible (see Figure 24). This must be factored in when designing and implementing a 

condensation recovery system. 

j) The condensate recovery system must be included as part of scheduled and proactive maintenance. As soon as 

is practical, all leaks or damage to insulation should be identified and fixed to ensure that this system continues to 

operate as designed.

k) With regards to monitoring and maintenance, most steam distribution systems have many steam valves and traps 

of various designs. These are often in locations where inspection can be challenging or very time consuming. Thus, 

the best solution is often a remote steam monitoring system connected to an alarm (see Figure 25) that, when any 

malfunctions occur, quickly indicates where these are, rather than waiting for the next inspection or someone to 

hopefully see and report them.
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Figure 24: Example of condensate system insulationxxxi Figure 25: A simple example steam and 
condensate system monitoringxxxii

Lower cost 
compared to 

treating, processing 
& consuming raw 

water/wastewater or 
only using municipal 
potable water; more 

environmentally 
friendly, less 
wastewater 
discharged. 

EXPECTED RESULT

THE ABOVE ILLUSTRATION IS IN FRENCH, 
PLEASE SUPPLY AN ENGLISH VERSION



BEST PRACTICE GUIDELINE FOR THE FOOD PROCESSING SUBSECTOR

13

4. Reuse water

4.1 Options for industrial process water recycling/reuse
 

Figure 26: An illustration of how process water can be recycled and reused by industryxxxiii

 

4.2 Description

Water recycling and reuse (also known as water reclamation) recovers water from a variety of sources and then, as 

necessary, treats and reuses it for beneficial purposes such as potable water supplies, groundwater replenishment, 

industrial processes, and environmental restoration. 

4.3 Potential issues

In the past, it may have been considered ‘acceptable’ or ‘normal’ to not capture any process or industrial wastewater 

but rather to dispose of it as is, or for further additional treatment to acceptable standards elsewhere (e.g. at a 

municipal wastewater treatment plant). However, with increasing economic, social and environmental pressures, this 

practice can no longer be considered acceptable or normal as it is not financially or environmentally sustainable. Thus, 

water recycling and reuse are now considered the ‘new normal’ (hence the catchphrase ‘reduce, reuse, recycle’). 

Not considering ways to recycle and reuse water is now unacceptable. In addition, disposal of wastewater rather 

than recycling and reuse will almost always result in increased operational costs, which will in turn negatively impact a 

company’s profitability and sustainability.

Industrial
processes

Water
treatment

Water recycle 
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Salts/metal 
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Safe water 
discharge

Safe water 
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Brine/
waste water 

treatment

Water
resources
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waste water 

treatment

• Fine filtration
• Chemical treatment

• Membrane seperation 
(up to 95% recovery)

• Ion polishing
• Thermal desalination

REDUCE REUSE RECYCLE
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4.4 Recommended actions

The first action must be to develop a company mind-set that prioritises recycling, reducing and reusing.

Next, driven by an important company priority to, as far as possible, reduce, reuse and recycle, it would be important 

to look for opportunities where these could be undertaken. At most companies, there are normally many areas 

where wastewater recycling and reuse may be possible. Opportunities for wastewater reuse and recycling at a plant 

could includexxxiv:

• General wastewater recycling;

• Rinse water reuse (e.g. cascade rinsing);

• Cooling tower blow-down;

• Boiler blow-down;

• Reverse osmosis reject water; 

• Cooling water;

• Ion exchange rinse waters;

• Water from compressed air dryers (e.g. for reuse in cooling towers);

• CIP water reuse; and

• Collected rain waters.   

At any plant, these and any other possible areas for water recycling and reuse will first need to be determined by thorough 

plant inspections, water-use surveys and water balance calculations. In this way, potential areas where wastewater can 

be recycled and reused will most likely be identified. Further investigations would then be necessary to determine whether 

various methods for recycling or reusing wastewater would be both environmentally and financially feasible for any or 

all the recycling and reuse options identified. Additionally, the choice of recycling and reuse options would depend on 

factors such as treated water quality requirements and space constraintsxxxv. 

Reduced municipal 
potable water 

costs, wastewater 
outflows and 

associated costs, 
water footprint 

and environmental 
impact. Increased 

operational 
efficiency, 

sustainability 
and production 

capacity. 

EXPECTED RESULT
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5. Rainwater harvesting

5.1 Examples of rainwater harvesting for company and other uses

5.2 Description

Rainwater is an often untapped source of water that can be used for many purposes by a company. For example, with 

limited to no treatment, it could be used in one or more of a facility’s processes and/or for flushing toilets and urinals, 

for rinsing or washing various items or for irrigation purposes. However, to be able to use rainwater, it needs to first be 

collected and stored. 

5.3 Potential issues

Rainwater harvesting appears to not be regularly considered by companies, especially in cases where relatively cheap 

potable water is still available in the short term. However, with the increasing scarcity of water resources, particularly in 

countries such as South Africa, there is an increasing need to use water more efficiently as well as looking for other, less 

costly water sources of sufficiently good quality. In this respect, rainwater is often not captured but allowed to flow off 

roofs into stormwater drains or into the ground on a company’s property. Thus, there is a distinct possibility for a company 

to seriously investigate rainwater harvesting and evaluate it as another potential water source rather than using municipal 

potable water or other more expensive treated water.

5.4 Recommended actions

To harvest rainwater, it needs to be collected rather than allowed to flow down stormwater drains or into the soil. This can 

be achieved by installing all necessary piping, filters, and tanks (Figure 28). The piping, for example, could be installed to 

transport rainwater from a facility’s gutters to storage tanks. And, depending on the amount of water that can potentially 

be harvested, tanks with sufficient capacity should be built to store the harvested rainwater for the purposes already 

mentioned or any other facility-specific requirement. Thereafter, the stored rainwater can be treated if necessary (e.g. 

Figure 27: One example of a rainwater 
harvesting systemxxxvi

Figure 28: A second example of a rainwater 
harvesting systemxxxvii
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further filtered and/or chlorinated, but only if necessary) and transported for use within the facility (e.g. to flush toilets), 

instead of costlier potable water. In some instances, this will require retrofitting (e.g. installation of pumps and pipes from 

the rainwater storage tank to the toilets or plant processes). 

The Internet provides many free calculators that can be used to determine the rainwater harvesting and water savings 

potential of a facility, e.g. WETECxxxviii. This calculator also indicates potential uses for harvested rainwater and the 

recommended storage tank volume based on South African average rainfall data for a specific area.

Water savings that 
quickly cover any 
investment costs; 

environmental 
benefits – less 

potable water; 
and financial 

benefits – 
operational water 

costs decrease 
proportionate 
to water cost 

savings. 

EXPECTED RESULT
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• Companies – not only in the agro-processing sector because the recommendations in this guide are relevant to 

numerous scenarios – have the power to radically improve their water-use efficiency while benefiting their financial 

bottom line. 

• The measure of success depends on the measure of implementation. If the latter is comprehensive, success will follow. 

• Following implementation, any actions must be reviewed and evaluated to ensure efficacy and implementation and 

monitoring plans revised, if needed. 

• Improving water efficiency and reducing water losses is an ongoing process that requires due attention: 

o Ongoing staff training and awareness initiatives; and

o Continuing proactive actions such as quickly detecting any water and steam leaks, installing rainwater harvesting 

infrastructure, and proactive maintenance, etc. 
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ii Image from: https://everactive.com/how-to-identify-and-reduce-steam-system-costs/
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