
        Wastewater Treatment  
 BioAugmentation Technologies 

Office(484)245-5237   Fax(570)325-2083 www.4Genviro.com 
2201 Hangar Place – Allentown – PA – 18109 - USA 

Low Wastewater Temperature - Seasonal WWTP Optimization 

ENHANCE THE POWER OF YOUR BIOMASS FOR COLD WEATHER PERFORMANCE 

Generally Accepted Norms 

1. Most aerobic wastewater treatment plants operate in the Mesophilic bacterial temperature range
(50 to 105°F; 10-40.6°C) and best at 86°F (30°C).

2. At a wastewater temperature of 60°F (15.6°C), the bacterial activity rate is reduced to ½ of optimum.
3. The primary option a WWTP operator has to maintain performance at cold wastewater temperatures is

to increase and maintain higher MLSS (mixed liquor suspended solids) levels. Basically keeping slower,
less efficient workers, but more of them and perhaps hoping they may acclimate. Large ASB systems are
extremely limited in the options they have to minimize negative seasonal disorders.

A Bioaugmentation Point of View 

Microbes in biological wastewater treatment systems are single-minded at growing and surviving using the 
contaminent found in the wastewater as “food”.  The growth rate of the microbes affects the rate at which the 
chemicals are removed from the wastewater.  Moreover, the concentration of chemicals or “food” that the 
microbes are exposed to in the wastewater treatment system affects the growth rate.  As the wastewater 
temperature increases or decreases beyond the optimal growth temperature range, microbes become less 
sensitive to the presence of the chemicals (“food”) and the net result is that the microbial growth rate decreases 
and the rate of biodegradation (COD/BOD removal) decreases.  Bacteria that operate at lower temperatures 
than the Mesophilic are termed Psychrophilic and can work in the 32°- 70°F(0° - 20°C) range.  The literature 
varies on the operational temperature ranges for all classifications of bacteria, however, the following 
information is accurate and for the purposes of the discussion: 

Water temperature has several major impacts on any given bacterial population. The following three are 
considered important: 

1. The rate of diffusion of organic substrates (food) into the bacterial cell.
2. The activity rate of the enzymes the bacteria produce.
3. The production rate of new bacterial cells.

One of the specific characteristics of Psychrophilic bacteria is the high concentration of unsaturated fatty acids 
within their cell membrane. These fatty acids allow the membrane to remain more fluid and permeable at low 
water temperatures. Due to this feature, the efficiencies of the reactions listed above are enhanced in 
Psychrophilic bacteria versus a more Mesophilic dominant population during low wastewater temperature 
periods. 
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THE RIGHT MICROBES AT THE RIGHT TIME 

We find specific, adapted microbes and produce microbial blends that posses a lower sensitivity to extreme 
wastewater tempertures versus indigenous bacteria and apply these microbial blends to wastewater treatment 
systems.  It allows us to increase the rate of microbial growth under both high and low temperature periods, 
which in turn improves the wastewater treatment system performance under temperature stressed conditions. 

For low wastewater temperature applications, we have developed patent pending strains of Psychcrophilic 
bacteria. These microbial strains can be and are incorporated into several of our Industry specific dry powder 
product formulations. These products are denoted by a “C” after the product number as seen on our product 
data sheets (such as ProKa 100C which is specific for Pulp & Paper industry  - cold wastewater applications). 
Cold wastewater tolerant bacteria are real and distinctly different.  That difference is in our product selection 
and that advantage translates into better plant performance. 

APPLICATION POINTS:  Aeration Stabilization Basins (ASB’s), Activated Sludge Basins/Lagoons/Tanks,  
Aerobic & Anoxic Digesters, Facultative lagoons 

APPLICATION BENEFITS: Increase biomass activity during low wastewater temperature periods 
(<15°C/59°F), enhance COD, TOC, BOD and TSS removal, rapid   
upset recovery, enhance biosolids settling/ secondary clarifier settling 
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