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continued from page 21

entering the plant and causing issues, reducing its formation 
or chemical precipitation/oxidation is recommended. Once 
organic acids (volatile acids) are formed these are difficult to 
remove and in most instances are treated biologically. The 
odd # carbon organic acids (propionic, valeric etc.) tend to 
be especially inhibitive for nitrification. These are typically 
formed when fermentation shifts from acetic acid to other 
forms under very low redox conditions (when wastewater is 
exposed to very septic conditions). 

From a practical 
standpoint, a 
good starting 
place under the 
microscope to 
look at is for 
the higher life 
form organisms. 
In particular 
the presence of 
stalked ciliates 

and free swimming ciliates. If these are typically present, 
are now absent, and ammonia is elevated this could be an 
indication of either stressful conditions or a change in the 
prey density of dispersed bacteria (such as a slug or shock 
load). 

After this point for further microscopy troubleshooting 
more advanced knowledge is needed. It is useful to have a 
“baseline” for normal operations to know which filaments 
and their abundance are normally present and get an idea 
of how the plant microbiology changes every few sludge 
cycles. People who are sufficiently trained in microscopy can 
determine the general health and condition of filamentous 
bacteria (these are typically the next most sensitive 
organisms; for their health to be known 1000x phase 
contrast oil immersion is needed). 

Advanced microscopic evaluation can also indicate other 
signs of septicity such as sulfur granules in filamentous 
bacteria, high amounts of spirilla and Spirochaetes, iron 
sulfide deposits within the flocs, or a major change in type 
of filaments and their associated causes from normal

continued on page 23Nitrosomonas
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continued from page 22

operations. Additional signs of stress include dead/
unhealthy filamentous bacteria, broken up flocs, dead cell 
fragments within the floc, dead cellular material dispersed 
in solution, and “irregular” growth patterns (often star-fish 
like in structure) within the flocs or attached to filamentous 
bacteria. Also Nitrosomonas and Nitrobacter are nitrifying 
bacteria that can be viewed at phase contrast 1000x oil 
immersion. While there are other nitrifying bacteria that 
can only be identified by other methods (genetic testing, 
fluorescence in situ hybridization etc.) seeing Nitrosomonas 
and Nitrobacter present (for those who see a lot of different 
sludges their relative abundance can be ranked) with 
elevated ammonia concentrations can be a sign that they are 
present but inhibited (their “mouths are closed”).

In addition to septicity there are hundreds (if not thousands) 
of other compounds that have the ability to inhibit 
nitrification. This makes diagnosing “stress” the easy part, 
but correcting or determining the source often the more 
difficult part. The most promising places to start are testing 
for heavy metals in sludge or presence of surfactants and/
or cleaning chemicals such as quaternary ammonium or 
peracetic acid that are often used in commercial cleaning 
applications. 

Nitrification 
inhibition/toxicity 
of influent can be 
confirmed through 
bench scale 
testing/feeding of 
suspected influent 
to known healthy 
biomass (healthy 
sludge from a 
different plant) 
and monitoring effect of nitrification at different ratios of 
healthy influent with spikes of suspected inhibitory influent. 

Challenges with this can occur as composite samples have 
the potential to dilute toxins to suitable levels and also 
in order to catch something at bench scale it needs to be 
present (often times toxicity is periodic and can be missed in 
sampling).  

As stated, confirming inhibition is the often the easier part, 
while tracking down the root cause can often be more 
problematic. 

continued on page 24

Nitrobacter
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continued from page 23

Because of the slower growth rates of nitrifying bacteria, 
in certain instances bioaugmentation (addition of healthy 
nitrifying bacteria) can help decrease the period of elevated 
ammonia concentrations (in our experience often by a 
couple days). 

It is important to keep in mind that if these bacteria are 
added and the conditions for nitrification are not present 
they will not “catch” and there will be no notable results. In 
instances where bioaugmentation of nitrifies is considered, 
additional factors include cost and resources available 
as well as urgency and politics of the situation. Also, if 
nitrifying bacteria are present, but inhibited, nitrification 
often resumes quickly after the stress has been removed 
from the system.

As with just about everything in wastewater there’s not 
always a clear cut and dry answer and every situation is 
unique. 

Best wishes for everyone for a happy and successful month. 
As with the movie “Field of Dreams” if you “build it”, “they” 
(nitrifying bacteria) will come! 
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adaptorinc.com 

ADAPTOR was founded by water and sewer 
contractors with the mission of providing quality 
solutions to common challenges in the field.  
Our American-made water and sewer products 
save municipalities time and  
money, and have proven  
effective time and again.

RELIABLE WATER  
& SEWER PRODUCTS 
SINCE 1976

It is time to start filling out the nomination papers for the 
Annual Conference Awards.  There are many people in our 
industry that are deserving of these awards.  We are looking 
for nominees for the following awards:  

1)      George F. Bernauer Award: Criteria include successful 
plant performance, and/or successful solution of important 
or complicated operational problems, and/or outstanding 
contributions in the field of wastewater technology in the 
State of Wisconsin. The nominee may be a municipal, 
industrial, or institutional operator, administrator, or 
educator in Wisconsin. It is not limited to WWOA 
members. 

2)      Koby Crabtree Award:  Presented to a WWOA 
member for excellence in technical support provided to 
others in the field of wastewater treatment. The individual 
should be a recognized authority in wastewater, share 
knowledge through presentation, contribute to problem 
solving, and provide service regardless of compensation.

3)      Service Award: Presented to a person who has made 
an outstanding contribution to the WWOA in the areas of 
promotion, operation, management, program participation, 

Annual conference awards – Submit your nominations today!
or education. The nominee must be an active member of 
WWOA for a period of ten years.

4)      Newcomer of the Year Award: Recognizes an operator, 
support staffer, or environmental technician with less 
than three years of experience as of August 1st of the year 
nominated. The nominee should demonstrate higher than 
average growth in their place of employment, a willingness 
to learn, innovation on the job, and exceptional enthusiasm 
for their profession. The nominator should be a supervisor, 
manager, peer, co-worker, or DNR personnel familiar with 
the day-to-day efforts of the nominee. WWOA membership 
is not required, and a two year membership or renewal is 
included in the award.

5)      Regional Operator of the Year Awards: Given 
out to someone who has demonstrated excellent plant 
performance, and/or successful solution to a problem, 
and/or contributions to the wastewater field. It is open to 
Wisconsin Certified operators of municipal, industrial, or 
institutional wastewater treatment facilities. The nominee 
must be a five year member of WWOA.

continued on page 28
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continued from page 26

The nomination form and instructions for all the awards can 
be found on the WWOA website at https://www.wwoa.org/
organization/annual-awards/ or by contacting Jeff Smudde, 
Awards Committee Chair, at (920) 438-1040 or email at 
jsmudde@newwater.us.  

Please note, the Regional Operator of the Year Award 
nominations should be submitted to the Regional officers 
listed on the nomination form by July 5, 2019.  All other 
awards need to be submitted to Jeff Smudde by August 1, 
2019 for consideration.

Feel free to contact me if you would like any further 
information on the awards, the nomination procedure, or 
if you have a question if a potential nominee meets specific 
award criteria.  

Thank you in advance for taking the time and effort to 
nominate individuals and allowing WWOA to recognize 
these deserving recipients!   

Sincerely,
Jeff Smudde 
Award Committee Chair

Don’t forget!
Northwoods

Collection System Seminar

Thursday, July 25
Eagles Club 
Marshfield

Online registration at www.cswea.org

For more information contact: 
Amy Post 414-291-8840 (Symbiont)
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We provide professional control system  

integration including SCADA & reporting software,  

PLC programming, motor control & drives,  

instrumentation, radio & fiber communications,  

& UL control panels. 

All backed by an unmatched dedication to service.

WWW.ENERGENECS.COM   
800-343-6337

Process. 

Service.

Control.



30   VOL 231, JUNE 2019    The Clarifier

Process Equipment Repair Services............................page 4

USA Blue Book..........................................................page 5

Staab Construction....................................................page 6

Cady Aquastore..........................................................page 7

Peterson & Matz-Enviro-Care....................................page 8

LW Allen....................................................................page 9

MSA Professional Services........................................page 10

Energenecs-Huber Technology................................page 11

Donohue..................................................................page 12

Xylem-Flygt.............................................................page 13

Strand Associates......................................................page14

Dorner.....................................................................page 15

Visu-Sewer...............................................................page 16

ICS Group-Nexom...................................................page 17

Ruekert-Mielke........................................................page 18

Clarifier advertisers index

Full Service Process Control Integration and Service Expertise  
for Fresh Water and Wastewater Treatment Plants 

 
Aeration 

Alarm Systems 
Calibrations 

Chemical Feed Systems 
Controls 

Cross Connections 
Instrumentation Devices 

Level Measurement 
Lift Stations 

Process Equipment 
Pumps/Rotary Equipment 

Remote Monitoring 
SCADA/Telemetry Panels 

We move water. 

B&M Technical Service, Inc. 
715.228.7604    bmtechservice.com 

Vega.........................................................................page 19

Clark Dietz...............................................................page 20

Symbiont.................................................................page 21

Applied Technologies...............................................page 22

B&M Technical Service-ShinMaywa........................page 23

McMahon................................................................page 24

Crane Engineering...................................................page 25

Robert E Lee & Associates.......................................page 26

Adaptor....................................................................page 26

William/Reid-Hardy ProAir......................................page 27

Ahern.......................................................................page 28

Energenecs...............................................................page 29

B&M Technical Service............................................page 30

Mekco Manufacturing..............................................page 31

North Central Laboratories.................................. back page



The Clarifier   JUNE 2019, VOL 231   31



PRSRT STD
U.S. POSTAGE

PAID
PERMIT # 600
WAUSAU, WI

54403

7044 S 13th Street, Oak Creek, WI 53154

ADDRESS SERVICE REQUESTED




