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CORROSION CONTROL IN WASTEWATER SYSTEMS 
 
Ross Chandler, Managing Director, Biosol®   
 
ABSTRACT 
 
Sewage Infrastructure Corrosion Costs about $1.1 Billion / Year1.  This cost translates to 
about $50.00/ person / year 
 
Recent advancements in microbial control use what nature has evolved2, to remove biofilm and 
biofilm sediment complexes from the sewer pipes.  This removes the cause of sewage odour 
generation and thus infrastructure corrosion. 
 
Any reduction in odorous sulfides arriving at the sewage treatment plant will reduce the oxygen 
demand required to convert sulfides to sulfates.  In the case of extended aeration plants, this will 
save energy and thus greenhouse gas emissions.  In addition, removing biofilm and sediments 
from the sewer pipes, will improve their hydraulic efficiency, reduce pumping energy and thus 
greenhouse gas emissions.  
 
1.0 INTRODUCTION 
 

Most sewage odour results from sulfate reduction.  Sulfate reduction occurs in the 
biological slime layer (biofilm) on the sewer pipe walls, or in the sludge silt deposits 
(biofilm / sediment complexes), on the pipe invert3, 4 (Figure 1). 

 
Water Jetting has long been used as 
a method to remove these collective 
biofilms from the sewer pipes and 
thus minimise odour and 
infrastructure corrosion.   
 
Sewer design also plays a role in 
removing or minimising the 
formation and maintenance of these 
biofilm complexes.  Scour 
velocities exceeding 0.6m/s are 
generally recognised as the industry 
standard to minimise sediment 
deposition and thus minimise 
sewage odour generation and 

 Figure 1: Biofilm in pipes                           infrastructure corrosion. 
 

Recent advances in microbial control in wastewater systems, have added a NEW, unique 
and sustainable method for removal of these biofilm complexes from the sewer pipes.   
 

                                                        
1 Our estimate based on AWWA and other US Research: 
http://www.costofcorrosion.com/pdf/water.pdf   Kiii 
2 Bernie Hobbs Episode 4, Biosol segment in the “New Inventors” Wednesday 27th Feb 2008 
3 Bowker et.al  (See references) 
4 Mishina,F at.al. (See references) 
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Water conservation associated with climate change, decreases sewer flows and increases 
the sedimentation in sewer pipes.  As a consequence, this increases odour generation and 
infrastructure corrosion.  Being able to minimise sedimentation, control odour and 
corrosion, will therefore assume greater importance in sewer management. 

 
2.0 WHAT IS MICROBIAL CONTROL AND HOW DOES IT WORK? 
 

All living things have coevolved with bacteria.  That means that all living things must 
control the bacteria in their environment, if they are not to be treated as a food source.   
That co-evolution has resulted in natural chemicals that strengthen or diminish “microbial 
talk”.  These communication chemicals are ubiquitous in nature and are known as “cell 
signaling chemicals”. 
 
Biosol have harnessed these naturally derived chemicals that strengthen, or interfere with 
bacterial communication signals5.  Strengthening bacterial signals can be used to improve 
sewage process, while interfering with the signals slows down microbial activity.  
Slowing down microbial activity, forces the bacteria to break out of the biofilm and enter 
a survival mode.  In so doing, the polysaccharide glues that hold the biofilm together 
begin to fail. This allows the entrapped sediments to be removed from the sewer pipes by 
the normal water scour velocities as shown in Figure 3 (after Biosol dosing). 

 

 

 

Figure 2:    Sewer before Biosol dosing    Figure 3:  Sewer after Biosol Dosing 
 

Since aproximately 99% of sewage odour is generated in the biofilm complexes, 
removing these slime complexes, removes the source of odour generation and thus 
corrosion.  Note the improved reflective index on the ‘after’ Biosol dosing photo (Figure 
3).  The pipe appears to be drying and has lost most of its corrosive, spongy brown 
appearance.  

                                                        
5 Ker Than  (See references) 
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The following graph (Figure 4) indicates a 94% reduction in odour generation across the 
Yarra Valley / South East Water, Biosol trial.  

 
Figure 4: Reduction in odour generation at Yarra Valley / SEWL Trial  

 
Removing the biofilm from a sewer pipe, dramatically reduces the biological oxygen 
demand and dissolved oxygen (DO) levels will rise.  In a Biosol treated sewer main, D.O. 
levels would be expected to rise at a given point, as the biological oxygen demand 
decreases.  This is clearly evident from trial work conducted with Yarra Valley and South 
East Water as shown in Figure 5.  The D.O. at the start of the trial was around 1ppm and 
had risen to around 4ppm at the end of the trial. 

 
Figure 5: Increase in DO at Yarra Valley / SEWL Trial 

 
Bowker suggests where the D.O. exceeds 1mg/l, sulfate reduction will be eliminated 
because of the increased redox potential and inhibition of the sulfate reducing 
Desulfovibro bacteria.   The above graph indicates that Biosol has decreased the 
oxygen demand in the sewer and effectively suppressed sewage odour.  
 
So through microbial control, odour is reduced in two ways: 
Biological activity is reduced  
The DO rises and further suppresses anaerobic microbial activity  

 
Without odour you don’t have infrastructure corrosion from sulfuric acid. 
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2.1 What is the impact on Low flow, long detention time systems? 
 

Recent evidence from trials with Western Water on a 6km long pressure main, followed 
by a 6km long gravity main with two inverted siphons, a 0.18ML/day flow and detention 
times ranging from 36 – 48 hours, has shown around a 90% reduction in odour generation 
(Figure 6). 

 
Figure 6: Impact on odour production in long detention time systems 

 
The graph shows daily average H2S gas readings are now averaging less than 1ppm down 
from an average 5.7ppm pre trial.  However the ground and sewage temperatures have 
increased from around 13oC to 22oC since the start of the trial.  This would have 
ordinarily been expected to double the daily average pre trial H2S readings.   The average 
daily H2S gas reduction is around 90%. 
 
Kitagawa suggest that sewage water temperature is the most important factor associated 
with sewage odour generation and odour is less dependant on the organic load.  He also 
noted that sulfide generation was increased with the thickness of the biofilm. 
 
Based on the above graph, it is obvious that microbial control can be used to treat the 
source of odour production and thus minimize infrastructure corrosion, even in low flow 
long detention time systems. 

 
2.2 What other benefits arise from microbial control in the sewer catchment?  
 

Greenhouse Gas Reduction 
Removing the biofilm / sediment complex from the sewer pipe as shown in Figure 3, will 
improve the hydraulic efficiency of the pipe.  That in turn will reduce the pump head and 
therefore the energy required to pump the sewage.  Any decrease in electrical energy 
usage will benefit the environment in terms of reducing greenhouse gas emissions. 
 
Sulfides arriving at the treatment plant are known to impede sewage process.  These 
sulfides (S) also need to be oxidized to sulfates (SO4) in the treatment process.  Since 
each molecule of sulfate requires twice as much oxygen as carbon (C) requires to form 
carbon dioxide (CO2), then the oxygen requirement increases as the incident sulfides 
increase.      S + 202 = S04 
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In extended aeration plants, high sulfide levels result in very significant oxygen 
requirements and thus energy usage. 
 
Preventing the formation of sulfides in the sewer catchment pipes will reduce energy 
needs at the treatment plant and thus greenhouse gas production. 
  
Fat, Oil and Grease 
Current research indicates that fat, oil and grease require biofilms to be in place, before 
adhesion of these substances can occur in the sewer pipes.   
 
When Biosol products are dosed to a sewage catchment there is a significant increase in 
the level of fat, oil and grease arriving at the treatment plant. This increased oily, fatty 
load may continue for a few months as shown in Figure 7. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7:  Increased oil and fats following Biosol dose 
 
 
3.0 WHAT HAPPENS AT THE TREATMENT PLANT? 
 

Biosol products are used at sewage treatment plants to speed up microbial activity and 
thus aid sewage process.   We have noted sludge volume index (SVI) decreases by as 
much as 40% indicating better sewage process.  Effluent, total suspended solids (TSS), 
total dissolved solids (TDS) and biochemical oxygen demand (BOD5) decreases in the 
order of 30% to 40% have also been noted.   
 
Trials have indicated reductions in nitrogen and phosphorous, however further validation 
work is required in this area. 
 
Laboratory results have shown up to a 23 fold increase in aerobic (Figure 8) and a 15 fold 
increase in anaerobic microbial activity (Figure 9) as indicated in the graphs below.  In 
essence, the lab results show that more bacteria are available to consume the available 
food resource.  In theory this means that an overloaded treatment plant can be brought 
into spec, by the use of Biosol products.  Further validation work is continuing in this 
area. 
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Figure 8:    Aerobic Activity Increase    Figure 9:  Anaerobic Activity Increase 
 
4.0 CONCLUSION 
 

Microbial control can be effectively used to minimize sewage odour and thus 
infrastructure corrosion.  It will decrease greenhouse gas emissions and improve sewage 
process resulting in better quality effluents and reduced biosolid volumes. 
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