
During good operating conditions as well as poor, it is important to understand the characteristics of one’s wastewater to treat it 
properly. How is the biomass functioning and what constituents in the wastewater are impacting its ability to function optimally? When 
one understands the impact of their wastewater’s characteristics on the biomass, operations within the wastewater treatment plant can be 
optimized to ensure compliance in the most cost-effective manner.

As Trusted Advisors for our clients, EBS is inspired to help them protect North America’s natural resources, while supporting their financial 
goals and long-term sustainability. Evaluating wastewater characteristics is the initial step on the path to improving and maintaining 
plant operations. EBS has developed a broad array of assessment tools to provide a comprehensive assessment of the characteristics 
of the wastewater to be treated as well as the result of treatment in terms of effluent water composition and biomass health and viability. 
These tools and techniques include microscopy and basic and advanced chemical analysis on multiple treatment system sample points 
on a scheduled basis under both normal and upset operating conditions. Baseline data during periods of good treatment conditions are 
critical so proper context exists when evaluating data generated under upset conditions.

EBS continues growing our capabilities to provide this diagnosis. Our laboratories in Mandeville, LA, where we perform comprehensive 
biomass testing and wastewater treatability studies, combined with our newest expansion, the Lange Advanced Analytical Lab in 
Auburn, AL, has resulted in one of the most comprehensive wastewater assessment and treatability resources in North America. Drawing 
from these resources, EBS can start you on the path towards knowledge. Our goal is to provide clients with applicable and valuable 
insight into the health of their biomass, to provide recommendations to improve the system’s operations, and support their implementation 
and results.

MICROBIOLOGICAL ASSESSMENTS
The microscope is a powerful troubleshooting tool for biological wastewater treatment 
systems. Analysis of the floc, bulk water and/or filamentous bacteria provides insight 
into the conditions of a system, allowing us to diagnose potential causes of bulking 
sludge for example. Observations by trained personnel can recognize problems and 
trends before they become a crisis. EBS offers several levels of microscopic analyses 
including an in-depth report containing comments and recommendations.

Flocculant biomass produces extracellular polymeric substances that are “sticky” in 
nature and aid in floc formation. As part of flocculation potential testing, the EPS test 
measures the amount produced and a second test determines the surface charge of the 
biomass.

Flow cytometry takes bacterial cell counting and health assessments to the next level by 
quantifying live and viable bacteria. Actively respiring bacteria (the live portion) are the 
only portion of the population capable of BOD degradation which is crucial for successful wastewater treatment. By understanding and 
monitoring trends in live and total bacteria counts, you will be better able to identify and toubleshoot upset conditions.

BASIC CHEMICAL ANALYSIS
 

Standard chemical test results, when used in conjunction with microscopy and 
advanced chemical analysis as needed, complete the picture of a system’s biological 
health. Examples of these tests are BOD5, COD, TSS/VSS, nutrient residuals, 
TKN, and DOUR/SOUR. 

Whether you need data to help validate your internal laboratory or simply want 
routine monitoring, the EBS lab can assist.
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ADVANCED CHEMICAL ANALYSIS
Industrial wastewater streams contain many compounds that are transported downstream 
to the wastewater treatment plant and pose a risk to the biomass. The sources of these 
compounds are either process raw materials or chemicals used within the manufacturing 
or cleaning process. Many chemicals will bioaccumulate in the biomass, particularly in 
activated sludge systems and anaerobic reactors. Bioaccumulation occurs when compounds 
in the wastewater influent adsorb to the biomass rather than being biologically degraded 
or passing through the system. Over time, bioaccumulation can reach levels where levels of 
deleterious compounds become much higher in the biomass than levels entering the system 
leading to a decrease in treatment efficiency (inhibition) or they can ultimately kill biomass if 
left untreated (toxicity).

The Lange Advanced Analytical Lab employs the use of high-end laboratory instrumentation 
such as GC, ICAP, and HPLC to identify compounds which are known to have toxic or 
inhibitory effects on the bacteria responsible for achieving good biological wastewater 
treatment. Each suite of testing is customized to the unique compounds of concern for a 
given industry.

TREATABILITY LABORATORY

Closed system respirometry is a widely accepted technique to determine how a biomass 
will respond to changes in its environment. Our respirometers measure oxygen uptake of 
the microorganisms in a sample to determine, for example, how the use of supplemental 
products such as nutrient, polymer, chemicals, and bioaugmentation will benefit or 
adversely impact the treatment process. Or, how new wastewater streams, changes in 
a stream, or suspected toxic or inhibitory compounds will impact the treatment process. 
EBS operates six sets of RSA Respirometers allowing up to 48 tests to be conducted 
simultaneously.

For a more realistic simulation to real-world conditions, bench-scale reactors provide 
information on biomass quality and quantity over several sludge ages. Long-term 
impacts, or chronic effects of chemicals and influent changes, often take three to seven 
sludge ages to appear in a wastewater treatment plant. Scale reactors accommodate 
testing that extends over several weeks to months to assess chronic effects of process 
changes in activated sludge systems.

MOLECULAR BIOLOGY
 

Many plants have fecal coliform limits which are impacted by non-human sources 
of fecal coliform bacteria. If fecal indicator bacteria concentrations are too high in 
a system, studies can be designed to track and quantify potential sources of fecal 
contamination. 

EBS uses species specific markers to differentiate between bacteria that likely come from 
environmental sources (e.g. plant material) and those that are found in human or animal 
feces. qPCR can also be used to detect the presence of human pathogens to assess the 
risk to public health – another indicator of whether there is fecal contamination present. 
By identifying the source of fecal coliform contamination through molecular biology, 
permit exceedances may be explained to the state.
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