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Beer story 

Beer making is recorded in the written 
history of ancient Egypt and Mesopotamia.  

Ale is one of the oldest beverages produced 
by humans dating back to 5 BC.  

A 3900-year-old Sumerian poem honouring 
Ninkasi, describe the production of beer 
from barley via bread. 

Beer was one of the common drinks during 
the Middle Ages.  Since water purity was not 
guaranteed, alcoholic drinks were popular. 



Beer Story 

The use of hops in beer was recorded in 
822 by a Carolingian Abbot.  

Flavouring beer with hops was known at 
least since the 9th century, but was only 
gradually adopted because of difficulties in 
establishing the right proportions of 
ingredients. 

Water remains the major ingredient in beer.  
Dependent on alcohol content around 95%!  



Bacteriostatic 
properties 



Besides the boiling process in brewhouse, 
typical beers have intrinsic properties which 
provides protection. 

Bacteriostatic properties 

These properties include: 
 Low pH (around 4) 
 Ethanol > 3.0 % 
 Low availability of nutrients 
 Anaerobiosis thus aerobic bacteria cannot 

survive 
 SO2 (naturally formed by fermenting yeast) 
 Hop bitter acids (iso-humulones) 

No known food pathogens have been shown to 
grow in beer. 
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Water Hygiene assured: 

Two water priorities – Priority 1 

The quality and drinkability of water is measured 
against the South African National Standard for 
Drinking Water (SANS 241).  Annual compliance 
of 99% required. 

Dept.of Water Affairs introduced the Blue Drop 
certification programme in Sept 2008 showing 
variable performance. 

Microbial water quality is indicated by number of 
E. coli (and thermotolerant coliform) bacteria 
present.  Other bacteria not reported.  

Chemical Health Compliance, reflects the nature 
and concentration of dissolved substances such as 
salts, metals and organic chemicals.  



Water Savings towards sustainability: 
 
One of SABMiller 10 priorities is “Making 
more beer using less water”. 
Aim for 3.5 hl/hl beer by 2015  

Ever increasing demand and water resources 
by growing populations vs limited resources 
necessitates process optimisations and new 
technology considerations. 

Two water priorities – Priority 2 

The two priorities are interdependent.  In 
fact, achieving water hygiene enables more 
effective water savings projects. 



Brewery Water 

Brewing is unique in that brewing liquor (de-
chlorinated water) is used to make the best beer.  
Presence of chlorine will result in the formation of 
THM’s. 

Dechlorination is done using activated carbon 
filters.   

However, if not well managed, these filters 
become a source of contamination.  This is 
exacerbated by increasing microbial loads and 
changes in water quality (increasing TOC). 



Factors to consider 

Water lacks nutrients and is less susceptible to 
micro attack.  However, it is a germ carrier. 

At low temp some orgs can survive for years. 

Pseudomonadaceae: Grows under severe 
conditions of nutrient-deficiency (utilise salts and 
trace components). 

Enterobacteriaceae, Bacilli, Micrococci:   

Polluted waters or waters with high organic 
substances.  Form slimy films in water reservoirs 
and buffer-tanks where circulation is slow. Germ 
enrichment happens in poorly maintained water 
filters. 



Factors to consider 

High germ counts are noted in sand and activated 
carbon-filters due to higher organic load 
(substances filtered out of water and dead 
bacteria). 

Regular sanitisation of filters required: 

o Peroxide 

o Peracetic acid 

o 2% caustic and 

o Heat (hot water > 70 °C)   

The bacteria mentioned can proliferate in 
untreated water.  However, they die in carbonated 
water due to high CO2 content and the reduction 
of pH.  
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  Site wide water management plan required 
to achieve very tight hygiene specifications 
(0 cfu/100 ml on PCA and Endo post ACF). 

Determine 12 month seasonal  trends of  
chlorine, pH, THM, UV transmiscivity and 
micro load. 

The plan 

Decision tree principles applied to 
understand water quality.  Does it comply 
with SANS?  Are sand filters required? 

Chlorine for pH <8, low THM, WY present and 
contact > 30 min. ClO2 if pH 6 to 9, THM 
high, WY absent, contact < 30 min. 



Incoming water treatment 

The stoichiometry of the two ClO2 generating systems 
currently used will result in more chlorides and a lower 
pH for the two chemical system.  

The WHO drinking water standards state: 
• 2-3 mg/L chlorine added to water to gain disinfection 

and residual concentration.  
• The maximum chlorine concentration is 5 mg/L.  
• For improved disinfection the residual amount of free 

chlorine should exceed 0.5 mg/L after at least 30 
minutes of contact time at a pH value of 8 or less. 
(WHO, Guidelines for drinking water quality. 3e 
edition) 
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Ideal disinfectant agent ozone Chlorine * 
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Chlorine dioxide Chloramine UV Radiation 

1  Bacteria 

2  Viruses 

3  Protozoan cysts 

4  Residual in distribution  

system 

5    Absence of by-products 

6 Taste and odour  

 

 

 

* Chlorine performance is  

extremely dependent on pH 

 Standards and strategies in the EU to control  
THM’s in drinking water 

Joint Research Centre of the European Commission  



Incoming water treatment 



ACF sanitisation 



 UV dose required for 4 log inactivation 
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POU UV water treatment 
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The progress 

Appropriate hygiene practices can effectively 
manage water bacteria.  

Water Micro % IC has improved. Even when 
not 100% IC then bacterial load is reduced 
to low countable colonies. 

Improved water hygiene provides 
opportunities to optimise cleaning frequencies 
supporting water usage reductions. 

Findings will be replicated at other 
breweries as we work towards sustainable 
fresher tasting beers.  



Thank you for your attention. 

? Questions ? 


