vermicon

solutions for microbiology

Insight | Analysis | Control

Prevention of Disturbances



Patent Information
vermicon AG 's technologies are protected by patent law.

Registered Trademarks
VIT® and vermicon® are registered trademarks of vermicon AG.



Contents

Preface

INTRODUCTION
Disturbances at the wastewater treatment plant
Microbiological wastewater monitoring

The modern wastewater treatment plant

APPLICATION EXAMPLES

Nitrification

Anammox process

Denitrification

Prevention of bulking and floating sludge
Control of filamentous bacteria

Creation of population profiles
Surveillance of anaerobic reactors
Detection of pathogenic bacteria
Wastewater-based epidemiology

CONSULTING AND LAB ANALYTICS
Prevention of disturbances

VIT® Vision Dashboard

Lab-services Overview

PRODUCTS

VIT® System

VIT® Test kits
Microscopes

VIT® Cam

VIT® Vision Software

About vermicon AG

16
17
18
19
20
21
22
23
24

28
30
31

40
42
45
47
48

50



Microbiological
Wastewater Monitoring

With our expertise and technologies, it is possible to integrate a systematic,
direct monitoring of the microorganisms in wastewater into the operational
analytics of the plant. The monitoring of the biocenosis eliminates
uncertainties, favors target-oriented action and promotes sustainable
process optimization.
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Preface

Biological wastewater treatment would not be possible without microor-
ganisms. Wastewater treatment plants are gigantic microbiological power
plants in which microorganisms are responsible for the conversion of che-
mical compounds and the breakdown of harmful substances. The biocenosis
of wastewater treatment plants is thus the essential "engine" responsible
for the treatment performance. If it starts to sputter, malfunctions can oc-
cur. Individual bacteria are rarely responsible for a disturbance, even if their
presence ultimately leads to problems such as the formation of bulking
sludge. In nearly all cases, a change in the biocenosis precedes the distur- Dr. Jiri Snaidr
bance. An isolated analysis of individual parameters falls short of the mark.
A comprehensive view is essential for the success of maintenance measures.

Founder and CEO of
vermicon AG
However, the monitoring nowadays concentrates mainly on the discharge

values and less on the (micro)biological processes. As a result, important

sub-processes and the associated optimization possibilities remain uncon-

sidered. The reason for this: a direct and comprehensive analysis of the

bacteria in the wastewater has been considered impossible. But the reality

is quite different! The VIT® gene probe technology enables a direct and

highly specific detection of the living bacteria directly in the wastewater

sample. The bacteria can be visualized, identified and quantified.

Action instead of reaction - the direct insight into the wastewater treat-
ment plant and the monitoring of bacterial populations allow quick
intervention and action before problems within the process actually occur.
Disturbances in the operating process can thus be prevented and the de-
gradation performance massively increased. The effectiveness of the plant
is optimized from an economic point of view as well and the environment
is sustainably protected.

_ —
- \ \

Dr. Jiri Snaidr

Hallbergmoos, May 2023
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Disturbances at the \Wastewater
Treatment Plant

Functional disturbances as part of

NITRIFICATION MONITORING

Discharge values

everyday operational routine

Discharge values OK | exceeded

Biological wastewater treatment plants are generally £ The biocenosis is
prone to disturbances under the influence of internal and = extremely damaged

. = (quantity, activity
external factors. Three types of disturbances are known: = and association of
Operational disturbances (mostly due to a technical = AOBs and NOBs).
. . . . S Reconstruction is
impairment), functional disturbances (mostly caused by < time-consuming

. . . . . =] . . . i !
microbiological factors) and incidents (mostly caused by = Determination of ammonium and expensive.
- S and nitrite-oxidizing bacteria

external factors). The latter can quickly and unexpectedly ¥ (AOB and NOB)
have catastrophic consequences for the environment,
but are extremely rare. Technical failures, on the other MEASURING POINT (1 )

hand, occur frequently, but failure analysis and repair are
nearly completely automated. But what about functional

disturbances? cants, and thus a minimum degradation rate, has not

) ) been reached.
Functional disturbances are the most complex among

the three types. Why? A key characteristic of this type of ~ Therefore, the gradual deterioration of the condition of

malfunction is that a failure or shortfall in the cleaning the nitrificants remains unnoticed for a long time. It is
process occurs with a delay. For example, in the case of then almost impossible to determine the cause in retro-
disturbed nitrification, deterioration of discharge values spect, because there was no continuous monitoring of
does not occur until the minimum quantity of nitrifi- the microbiological measured values prior to this.

ABMB BIOCENOSIS ALTERATION LEVEL

Population shifts should be continuously monitored in order to initiate appropriate countermeasures
in a timely and efficient manner. This is done with the ABus parameter, which illustrates the destruc-
tion and stabilization of the biocenosis.

DESTRUCTION

FUNCTIONAL

DISCHARGE VALUES STILL GOOD DISTURBANCE
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Role of biocenosis stability

The biocenosis is the totality of all bacteria in wastewater.

In this process, the bacteria have numerous inter-
relationships and interdependencies with each other,
thus establishing an ecological balance.

The bacteria
» protect themselves from predators,

b form symbioses,
I supply each other with nutrients and
I remove toxins.

If the biocenosis is intact, it can " buffer" environmental
influences as a whole. Thus, biological wastewater
treatment also functions properly. However, if individual
bacterial populations are permanently damaged by
internal or external factors, the biocenosis becomes
unbalanced, which in turn leads to dysfunction.

Why is microbiology not monitored?

Conventional detection of microorganisms today is still
based on the cultivation of microorganisms and is not
suitable for the analysis of complex samples, such as
wastewater samples. Studies show that up to 99.9% of
all bacteria in wastewater cannot be cultivated. Simple
staining methods are also inadequate due to their lack
of specificity and the morphovariability or Gram varia-

WASTEWATER SAMPLE

_ ¥
Cultivation is unsuitable for waste-

water microbiology because most
bacteria cannot be cultivated.

Wastewater is complex. The bio-
cenosis cannot be analyzed with
conventional methods.

EXAMPLE: POPULATION ANALYSIS

> All populations of the
biocenosis are in balan-
ce with each other.

DISCHARGE VALUES: NORMAL

CULTIVATION

» The original relationship A 30
of populations to each H1% B0
other has been altered.
Certain populations F 300 G 10%
dominate and displace E 3% \
others. The cooperati- \
on of the bacteria for
effective degradation is
disturbed.

DISCHARGE VALUES: EXCEEDED

bility of bacteria. In order to get a realistic picture of the
microbiological conditions in a wastewater treatment
plant, it is necessary to analyze the bacteria directly in
the sample, without any detours.

MICROSCOPY

A clear identification of the bacteria
based on their morphology is not
possible.
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Microbiological Wastewater Monitoring

Direct analysis with VIT®

The VIT® gene probe technology allows for the analysis
of the biocenosis composition directly in the process
and thus for the evaluation of the actual state of the
plant. The microorganisms can be identified, quanti-
fied and visualized directly in the wastewater sample.

Independent of cultivation, the complexity of the sample

matrices and the measurement of metabolic products.
VIT® (vermicon identification technology) is the further
development and the industrial standard of the FISH

technology (fluorescence in situ hybridization) for the
detection of microorganisms. Dye-labeled and specifically
programmed VIT® gene probes penetrate the sample and
bind highly specifically to the individual, living microor-
ganisms. In the evaluation, the shining and completely
morphologically intact microorganisms can then be
visually detected and quantified quickly and reliably.

PRINCIPLE OF THE VIT® GENE PROBE TECHNOLOGY

» Only living cells
» Specific

» Reliable

» Fast

with the sample

The VIT® gene probes
bind to specific target
sites in living cells

The dye-labeled VIT® gene
probes come into contact

Z=) e G
m AR

Unbound VIT® gene
probes are washed out

The VIT® gene probes
diffuse into the cells

The dyes are stimulated
and the cells begin to glow

EXAMPLE ANALYSIS WITH THE VIT® GENE PROBE TECHNOLOGY

Identical microscopic image

after analysis with VIT® gene probe
technology from vermicon AG:
phase contrast (left), Chloroflexi
filamentous bacteria shine green,
Eikelboom type 1851 shine red-yellow
(right).
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Necessity of integrating biocenosis
into operational analytics

Every wastewater treatment plant monitors a number of
routine parameters to ensure a sufficiently high treat-
ment performance. Due to a lack of methods and know-
ledge, operational analytics usually focus on chemical
and biochemical values. Therefore, mainly only substances
that are converted by the bacteria in the wastewater

or released as intermediate or end products of their
metabolism are measured. However, the (micro)biological
processes behind this are not taken into account. In this
case, the entire bacterial biocenosis is treated as a "black
box" that cannot be looked into. Therefore, the cause of

MEASURED VALUES OF THE BIOLOGICAL WASTEWATER TREATMENT

MICROBIOLOGICAL
PARAMETERS

D Activity

direct
insight into
the biology

» Identification
» Quantification
» Population analysis

» Socialization

Example: Monitor changes in the
composition of ammonium (AOB)
and nitrite-oxidizing bacteria (NOB).
If there are hardly any NOBs, nitrite
cannot be converted to nitrate.

AOB and NOB good
quantity, activity and
association.

NOB barely present and
inactive.

the biological problem causing changes in the chemical
parameters can only be determined to a limited extent,
and the problem can also only be solved to a limited ex-
tent. However, thanks to VIT® gene probe technology, the
biology of the wastewater treatment plant is no longer a
"black box"!

The integration of direct microbiological wastewater
monitoring consequently favors target-oriented action
and provides information on the effectiveness of the
measures applied.

CHEMICAL & OPTICAL
PARAMETERS

b pH Value
> COD

> Nges

b Pges

> NO3-N

> BOD

b Acid Levels

} Oxygen Content
b Sludge Index

X no information about the
actual state of the biology

Example: No nitrate is produced.
Nitrite is in the normal range,
classical microscopic picture and
online probes in the tank are not
noticeable. The reason for the im-
pairment can only be determined
with the help of the microbiologi-
cal parameters.
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Microbiological measurement
parameters

The biocenosis can essentially be characterized by four

parameters - Swe, Gus, Aws and the meta-parameter AByg.

Sampling data is obtained by using the VIT® gene probe
technology directly in the sludge sample and based on
whole bacterial cells.

Consistency of microbiological
wastewater monitoring

If analyses are only carried out selectively, e.g. when a
problem has occurred, they provide insufficient data to
achieve sustainable process optimization. This is especial-
ly true when monitoring sensitive and complex systems
such as the biocenosis of a wastewater treatment plant.

Chemical & optical Parameters

pHValue || Acid Levels

| cOD | | Nges | Pges

( Sludge Index ] (NOB-N

[ BOD J [Oxygen Content

MICROBIOLOGICAL PARAMETERS

ABmp

Biocenosis alteration
level

Swis Jlllll

Single Parameter

GMB

m
Activity

Group Parameter

Continuity and consistency in the analytical monitoring
of microorganisms significantly improves the data
quality, thereby eliminating uncertainties and enabling
targeted action. This promotes sustainable optimization
of the entire process.

Microbiological Parameters

Bacteria Populations ]

Identification J( Activity ]

Quantification ]

Spatial Interactions J

chemical AND biological
parameters to be standardized
monitored.

ADVANTAGES OF THE MICROBIOLOGICAL WASTEWATER MONITORING

+ The current state of the biology can be directly
measured and evaluated

+ Plant stability can be determined and predicted
+ Only living bacteria are detected

+ Specific identification of bacteria regardless
of their morphology

+

+

+

+

+

Optimized economic efficiency
(resources, costs, energy)

Early detection and prevention of disturbances
Sustainable improvement of discharge values
Optimized purification performance

Proactive environmental protection
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The Modern Wastewater Treatment Plant

Process optimization and
disruption prevention

Advantage, safety, water quality, environmental pro-
tection - these are our guiding principles for modern
wastewater management. Our mission: to establish

a sustainable biological wastewater treatment that
includes a systematic and continuous data collection,
evaluation and process optimization by taking into
account the real biocenosis.

By including the (micro)biological measurement
data and the comparison with the (bio)chemical and
biological-optical parameters of the plant analytics,
an early warning system can be established, which
informs about the stability of the plant at any time.
Unwanted developments in the biology can be de-
tected before the discharge values are exceeded and
serious malfunctions occur.

MEASUREMENT PARAMETERS OF THE BIOLOGICAL WASTEWATER TREATMENT

'S S
......... esd
/_Q EVALUATION

¢

g v
MICRO- > _‘A@z

BIOLOGICAL
ANALYSIS

PLANT ANALYTICS

] CONTINUITY
of the monitoring
o o of the biocenosis
QR
CHEMICAL
ANALYSIS

SUSTAINABILITY

economic efficiency,
safety, environmental
protection

PARTNERSHIP FOR SUSTAINABLE DEVELOPMENT

We are involved in research projects and collaborate with institutions and companies from all over the world to

develop optimization potential for industrial microbiology.

DWAO

Klare Konzepte. Saubere Umwelt.

BAYERN

UmweltCluster
Bayern °




The direct microbiology of vermicon AG is used daily in many areas of
wastewater treatment. In the following please find some anonymized examples.
Reference customers can be named on request.
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i filamentous bacteria ’\
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(orange) using ‘ technology.




‘/ ANALYTICAL ADVANTAGE:
Thanks to our expertise and the VIT® gene
probe technology, which enables the identi-
fication, visualization and quantification of
all living microarganisms.

COST & RESOURCE EFFICIENCY:
Thanks to targeted, reduced and thus
minimal use of flocculants, precipitants,
nutrients, etc.

POWER EFFICIENCY: Thanks to reduction
of power consumption and emissions
(greenhouse gases [ carbon dioxide).

Image: Detection of methanogenic bacteria
with the VIT® gene pr@e technology, &
% g

e "
“»

‘o &




Improvement of the Nitrification Performance

The nitrification step in the wastewater treatment process is very
sensitive to external influences like oxygen limitation, fluctuations
in temperature and pH value or the presence of toxic substances in
the wastewater. For a stable nitrification, the groups of bacteria re-
sponsible for this process have to be present in sufficient amounts
in the sludge and have to be able to interact appropriately with
each other. Essential requirements in this respect are a sufficent
supply of oxygen and also the maintenance of a minimum required
sludge age, as nitrifying bacteria grow only slowly. Accordingly,
nitrification breakdowns and reduced degradation performances

are not uncommon.

PREVIOUSLY WITH THE VIT® GENE PROBE TECHNOLOGY

A monitoring system based on VIT® gene probe technology helps to

No |n|5|g.ht it tlhe recognize changes in the composition of ammonia- and nitrite-
population development oxidizing bacteria, before a serious malfunction occurs.

Sudden malfunctions due to
external influences

Unexpected nitrification
breakdowns

Increased N-values in the
discharge

Fluorescence image of nitrifying bacteria after analysis with VIT®
(ammoniaoxidizing bacteria shine red, nitrite-oxidizing bacteria shine green)

VIT® value of nitrifying bacteria

ADVANTAGES OF WASTEWATER MONITORING

The nitrification monitoring makes even small
changes in the bacterial population visible. The
VIT® value can therefore be used to detect a
decrease in nitrificants even before the effluent
values deteriorate.

1
s determination of ammonia- and
’ nitrite-oxidizing bacteria

0 2 4 6 8 10 12 1

measurements (t)

‘ discharge values OK . discharge values

exceed limit values




Stabilization of the Anammox Process

The anaerobic ammonia oxidation process (abbr.: anammox) is

only possible if both, an appropriate process management and the
anammox bacteria populations, have been established. In order to
grow, these bacteria require anaerobic conditions, but also depend
on nitrite, the metabolite of ammonia-oxidizing bacteria, while at
the same time, nitrite-oxidizing bacteria should not be allowed to
accumulate in the system. Consequently, the entire process and
especially the start-up of an anammox reactor is technologically de-
manding. Being able to monitor the bacteria involved in the process
directly at their site of action offers the crucial advantage of being
able to control the process in an optimal way.

PREVIOUSLY WITH THE VIT® GENE PROBE TECHNOLOGY

Phase contrast Fluorescence image after analysis with VIT®: all living bacteria shine green
and anammox bacteria shine orange.

Differentiation between aerobic Process-stabilizing measures can be taken at an earlier stage
nitrifying bacteria and anammox
bacteria is not possible

Direct view into the anammox reactor

Identification and quantification of the bacteria responsible for the

No direct control over the anammox process (AOB, anammox)

anammox process : _ .
P Surveillance of bacteria impairing the anammox process (NOB)

ADVANTAGES OF WASTEWATER MONITORING

with VIT® The decline of the anammox
population detected by VIT®
Anammox population \ indicates process disturbances
at a much earlier stage than the

Ammonia discharge values . .
without VIT> 1/ ammonia discharge values.

Time

Measurements




Insight into the Denitrification Process

Denitrifying bacteria can also survive without the presence of
soluble oxygen in the water. Under anaerobic conditions, their
metabolism shifts to nitrate respiration, which is reflected by a
reduced generation of energy and a slower growth of the bacte-
ria. As a consequence, even slight shifts in the composition of
bacteria can cause long-lasting disturbances of the denitrification
process. With VIT®, an exact profile of the most important popu-
lations of denitrifying bacteria can be created and their percental
shares on the total vital bacteria flora can be provided.

No insights into the
bacteria populations

Unexpected process
disturbances

The cause of a process
disturbance cannot be
determined

Fluorescence image of nitrifiers after analysis with VIT®
(ammonium oxidizers glow red, nitrite oxidizers green)

Specific identification of bacteria Quantification (determination of
groups: Paracoccus spp., Hyphomic- percental shares in relation to the
robium spp., Azoarcus-Thauera-Clu- vital bacterial flora)

ster, Saprospiraceae and many more Shudloges off (R et ganis

can be compared

Identification and quantification of denitrifying bacteria directly in the wastewater sample
Determination of the ratio of nitrifying bacteria to denitrifying bacteria

Monitoring of population shifts, even before discharge limit values are exceeded



Prevention of Bulking and Floatmg Sludge

In many cases, filamentous bacteria pose a problem for wastewa-
ter treatment plants. Their presence leads to the development of
bulking and floating sludge and to a contamination of the water,

caused by an impaired sludge settling. The occurrenc

matic filamentous bacteria is particularly common during seasonal

changes around wintertime.

In order to take targeted countermeasures and thus prevent pro-
blems with sludge flotation, relevant filamentous bacteria should

be monitored specifically.

I i IR T RN »
3 " ‘e / ” n}’ ars g

o (S TR

Veabao® AT R A
, ;;’, \“ & '--’

Phase contrast
Filamentous bacteria are difficult
to identify

Morphological changes and gram-
variability of filamentous bacteria
prevent correct identification

No view into the sludge flocs

[dentification of "new", unknown
populations is not possible

e of proble-

Fluorescence image after analysis with VIT®,
specific detection of Microthrix parvicella.

Specific identification
and quantification of
filamentous bacteria

Detection independent on
morphological features

Detection even in dense flocs

Only living filamentous
bacteria are detected

Supervision of control
measures

The activity of filamentous
bacteria is determined

ADVANTAGES OF WASTEWATER MONITORING

Allows for a swift check [ supervision of the effec-
tiveness of control measures

Specific identification and quantification of
known and unknown filamentous bacteria

Establishment of plant-specific limit values for Provides insight into the plant's stability

problematic filamentous bacteria
Allows for predictions regarding the plant's

Continuous monitoring allows to recognize susceptibility to malfunctions

undesirable developments at an early stage




Control of Filamentous Bacteria

In wastewater treatment, the cost factor plays an important role.
An economically sound management of the plant is vital. Waste-
water monitoring helps to recognize potentials for cost savings
and to make use of them. In the following sections, this will be
demonstrated using the control of bulking and floating sludge as
an example. The ability to recognize the potential danger of fila-
mentous bacteria in time is the basis for a successful and targeted
treatment.

APPLICATION OF WITH THE VIT® GENE PROBE TECHNOLOGY

PRECIPITANTS (E.G. PACS)

e a Bulking sludge control with VIT®

Conventionally, in cases of problematic 45
increases of the sludge volume index (SVI),
expensive precipitants (like e.g. PACs) are
applied either continuously or intermittently

in large amounts.

VIT® value of M. parvicella

However, in many cases it is not even clear
which filamentous bacterium is actually

responsible for the current settling problems R Msmmekpjm R
in the plant and whether it is susceptible for
the applied precipitant. Also, a continuous
application of these precipitants represents
a major cost factor. And thirdly, resistances

and adaptations of the filamentous bacteria ~—
against the precipitant can occur.

“ No development of bulking sludge, small amounts
of PACs are added.

Due to the specific monitoring of problematic
filamentous bacteria, an assessment of the de-
veloping situation and the correlated potential
Conventional bulking sludge combat danger is easy and tangible. A plant-specific
limit value, e.g. for Microthrix parvicella, can
= /\ /\ | be established, so that precipitants, if added

in a timely and targeted manner, can com-
pletely prevent the development of bulking
and foaming. The cost savings generated by a
targeted, reduced dose of expensive precipi-
tants are enormous.

VIT® value of M. parvicella

T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 n 12 13 14

Measurement breakpoints (t)

“ Development of bulking sludge, large amounts
of PACs are added.




Analysis of Population Profiles

The cultivation-independent microbiological status of a working wastewater
treatment plant cannot be assessed with conventional methods. In case of
problems at the plant, this reference can be extremely valuable, as it allows to
determine the differences in the microbial composition. The effects of process
modifications can also be directly observed with the help of an analysis of the
plant's microbiological profile.

If microbiological wastewater monitoring has been established, changes in
the biology and concurrent disturbances that are arising, but not yet visible,
can be recognized at an early stage by use of the population profiles. Like-
wise, the knowledge which microbiological composition is required for an
optimal performance also comes in handy for the start-up of new plants.

PREVIOUSLY WITH THE VIT® GENE PROBE TECHNOLOGY

With conventional methods, a plant's By use of a set of different gene probes, individual
microbiological status / population bacteria populations can be identified and quantified:
profile cannot be determined by any a population profile is established

means. With the help of this reference, a swift analysis of popu-

lation changes can be performed in case of malfunctions

Countermeasures can be taken at an early stage and can
be supervised continuously

A 3%

H 1% B 1%
G 5% F 3% G 10%
A 30% E 30
F 6% o\ With VIT®, population shifts in a plant can be
C 43% illustrated in an optimal way
D 8%
D 37%
C 9%
Discharge values: normal Discharge values: exceeded

ADVANTAGES OF WASTEWATER MONITORING

Specific detection of pathogenic bacteria in Short time to result
effluent and activated sludge

Maximum specificity even in difficult
Comprehensive risk assessment sample matrices

Only viable bacteria are detected




Optimal Results for Biogas Production

With conventional methods, anaerobic microorganisms
can hardly be detected or can only be detected with
difficulty.

For an unbiased analysis, the direct path has to be
taken. An analysis of the methanogenic bacteria in
anaerobic reactors and also of the bacteria of the
upstream steps of the anaerobic degradation process
can provide valuable information about the plant's
production performance.

Phase contrast Fluorescence image after analysis with VIT®:
living methanogenic bacteria shine orange.

» A specific and conclusive analysis » Methanogenic bacteria are detected as a group by
of methanogenic bacteria is not the VIT® gene probes
possible

» Alternatively, an analysis of the composition of
individual methanogenic bacteria can be performed

» Conclusions regarding the biogas production
performance can be drawn

ADVANTAGES OF WASTEWATER MONITORING

1. Identification and quantification of methanogenic bacteria as a group
. Differentiation of individual populations of methanogenic bacteria
3. Population profiling of the bacteria of all degradation steps

“L. Early warning in case of disturbances




Pathogenic Bacteria in the Effluent

Pathogenic bacteria in the effluent and in the aerobic basin can
pose a danger for the wastewater treatment plant's environment as
well as for the plant's staff. Due to the high number of microorga-
nisms and the complex composition of the wastewater, pathogens
cannot be analyzed with conventional methods.

In order to identify a potentially hazardous situation due to patho-
gens in the wastewater at an early stage, the wastewater has to be
analyzed regularly and with reliable methods.

With VIT® gene probe technology, pathogenic bacteria in the efflu-
ent and in the aerated phase of wastewater treatment plants can
be identified and quantified swiftly and reliably.

PREVIOUSLY WITH THE VIT® GENE PROBE TECHNOLOGY

Phase contrast Fluorescence image after analysis with VIT®: Legionella shine green.

Pathogenic bacteria enter the effluent

e Pathogenic bacteria in wastewater treatment plant

effluents are identified and quantified quickly and reliably
A detection with conventional methods is
virtually impossible, as the sheer amount Fast and comprehensive risk assessment for the plant
and diversity of microorganisms in the
sample material is too high

ADVANTAGES OF WASTEWATER MONITORING

Specific detection of pathogenic bacteria in Short time to result
effluent and activated sludge

Maximum specificity even in difficult
Comprehensive risk assessment sample matrices

Only viable bacteria are detected




Wastewater-based Epidemiology

Wastewater analysis of SARS-CoV-2 provides area-wide and ano-
nymous population testing and is much faster, less expensive, and
more efficient than single-person medical testing. Wastewater moni-
toring can be used as a Corona early warning system and thus as part
of a wastewater-based epidemiological system. The collected data can
be used for the early identification of a potential need for action on
the part of municipal or industrial decision makers, as well as for the
preparation of an adapted catalog of measures. The real-time data
thus guarantee timely action adapted to the actual infection situation.

Monitoring of individual persons Systematic and standardized data collection

(testing and diagnostics) Reliable, reality-based results

Lack of systematics and variability in

) Comprehensive monitorin
data collection P 9

L . Early detection of infection waves
Burden and limitation of individuals y l ! on wav

Less effort (costs and manpower) in determining

No area-wide overview of the true ) .
the scope of infection

incidence of infection
Contribution to safe and reliable Healthcare

Social resentment
management

No social resentment

r W Total virus load in the influent (24 h)

~\

1000 2000 -8~ 7 days incidence

a Actual forecast of wastewater monitoring

Forecast up to two weeks earlier (green)

SARS-CoV-2 Viruskopien x 10" pro Tag
J8Uyomui 000°001 o4d zuapizu|

500 1000
1 for delta and up to one week earlier (red)
' ’»\I"\ for omicron viral mutation.
—~— II|| g 11 .
2021 238 &5 2 & 5§ % 8 838 2 8 28 8 8 & 8 2022

Datum Probenahme (KW)



Please address any price enquiries directly to: sales@vermicon.com
We will be happy to provide you with individual support.



SAFETY

v QUALITY ASSURANCE:
Thanks to in-house control of the plant,
which includes systematic and continuous
data collection, evaluation and process
optimization, taking into account the real
biocenaosis.

\/ RELIABILITY OF ACTION:
Thanks to fast cause identification..

‘/ RELIABILITY: Thanks to effective measures to
stabilize the biocenosis.

\

o
;r \*
-

‘"-

Image: Detection ofithe filamentous
bacterium type N021 (orgnge) with the
VIT® gene probe technology.




2FRN
WATER QUALITY

EXCELLENT PURIFICATION PERFORMANCE:
Thanks to an optimized and controlled
biocenosis.

PROCESS OPTIMIZATION: Thanks to direct
technologies, it is possible to directly verify
the success of process changes.

IMPROVED DISCHARGE VALUES: Highly
efficient degradation due to high-perfor-
mance bacterial populations.

IMPROVEMENT OF WATER QUALITY:
Data analysis and evaluation for process
optimization and biocenosis optimization.

Image: Detection of algae cells (yellow)
with theVIT® gene probe technology.
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Prevention of Disturbances

The future of modern and sustainable wastewater ma- We support you in successfully integrating the moni-
nagement lies in the integration of the biocenosis into toring of (micro)biological processes into the plant's

the plant's operational analytical in-house control. Thisis  operational analytics. Our microbiologists work closely
the only way to make process disturbances visible at the ~ with certified engineers to continuously align microbiolo-
earliest possible stage and to enable efficient determina-  gical and chemical values and to determine the resulting
tion of the cause. recommendations for action.

INSIGHTS UNDERSTAND CONTROL

5 &

— : T T Optimized

5| Collaboration S P

—> Results g | Process Control

s N
ADVANTAGES OF WASTEWATER MONITORING

direct monitoring of the microorganisms environmentally conscious

early detection and prevention of disturbances sustainable

no exceeding of the discharge values economically efficient

optimized purification performance

for the prevetion of disturbances for a stable and. sqfe
][01” wore Smmty wastewater treatwient F/&M‘f
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change or destruction of the biocenosis. The cycle of ana-
lysis - evaluation - measures takes place at regular inter-
vals and is individually adapted to the plant. The pursuit

of economic efficiency and a high ecological standard are

VIT® SafeGuard is the monitoring system for biological
wastewater treatment. It has a modular design and thus
allows flexible adaptation to the individual needs of
municipal and industrial wastewater treatment plants.

Measures are implemented depending on the degree of

DISRUPTION PREVENTION

our constant companions.

DISTURBANCE MANAGEMENT

Detailed analysis of the
biocenosis. Qualitative and
quantitative recording of
the composition of essen-
tial population groups.

Status quo analysis is
performed once a year or
after interventions.

Individual bacteria or
entire groups of bacteria
that are required for the
plant are selected.

These indicator orga-
nisms are reqularly
determined directly in
the sample.

If changes in the bioce-
nosis are detected, certain
measures must be taken.
By intervening in the
process control, the bioce-
nosis is pushed back into
the optimal grid.

It is necessary that the
biocenosis is monitored
closely and holistically
so that the causes can

be determined and the
measures can be control-
led efficiently.

ADAPTION/CALIBRATION MONITORING MODULATION INTERVENTION
/\/\M/\/\/W\/\,

Even regular monitoring
does not protect against
externally caused di-
sturbances. In this case,
immediate measures
must be taken.

The cause of the problem
is determined, analyzed
and eliminated. It should
be noted that without
prior continuous monito-
ring of the microbiology,
itis hardly possible to
determine the cause..

DESTRUCTION OF
THE BIOCENOSIS

PHASE 2:
First changes
PHASE 1:
Plant operatmg

PHASE 4:
pHASE 3: Dlsturbance
lef'cultles

Discharge ' Discharge

values good

Occurs with
VIT® SafeGuard only

with extreme external
influences!

values exceeded

S . START:
Status quo

ZEIT
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VIT® Vision Software

With the VIT® Vision software, the entire biology of the In addition to a locally installed version for on-site use
wastewater treatment plant can finally be scanned and (see page 48), there is also a web-based dashboard that
analyzed. The subsequent implementation of the results provides an accurate visual overview of the current bio-
in the operational analytics allows on the other hand to cenosis situation.

establish a sustainable prevention of disturbances in the

purification process.

VIT® VISISN WASTEWATER DASHBOARD

Monitoring : Biocenosis Status :

@ Nitrite oxidizers

DETAILS optimal
El Ammonium oxidizers | The status of
< goo biocenosis is
e DETAILS optimal.
= deficient
Microthrix
DETAILS
DETAILS poor
Jan Feb Mar  Apr  May Jun Jul Aug  Sep  Oct Nov Dec
Diversity Biometer ¢ Biocenosis Performance ¢ Recommendations :
’ 100% The following actions are required:
’ o none
/ The diversity of
the populations is
‘ sufficiently high.
/ DETAILS
Modulation Needed :

low medium high

CU rrent Phase . The performance is very good. -

21.03.2021
DETAILS DETAILS
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Laboratory Analytics Overview

For each laboratory analysis, you will receive a detailed
report and a comprehensive photo documentation
illustrating the results obtained. Depending on the effort
involved, the results are available after 1 to 5 working
days.

In the following you can see an overview of the analyses
carried out by us as standard.

SIMPLE WORKFLOW

U

(o] 4

= B 2 B e

T

1

. Ship sample
Request Sampling- Perform X Fl’( p Report !mplement_resu:ts
a quote vessels received sampling ack to received into operationa
vermicon AG analytics
Lab Service Description

Population profiles

Creation of a cultivation-independent profile of the bacteria populations in a sample.
Present populations are grouped according to their affiliation to the main bacteria
groups. This approach allows to detect up to 98% of all bacteria in an environmental

Item no. 01120009 sample. Individual groups are quantified as percental share of the total viable populati-
on. In addition, total cell counts (living and dead) per ml sample are determined, which
means that total values per ml sample for individual populations are provided.

Creation of a cultivation-independent profile of the bacteria populations in a sample.
Present populations are grouped according to their affiliation to the main bacteria
groups. This approach allows to detect up to 98% of all bacteria in an environmental

[tem no. 01120001 sample. Individual groups are quantified as percental shares of the total viable popula-
tion and, based the total cell counts determined, absolute values per ml sample for indi-
vidual populations are provided. In addition to the main bacteria groups, the following
key functional groups are analyzed in particular:

b Filamentous bacteria are classified and quantified
) Aerobic nitrifying bacteria are analyzed as groups (AOB and NOB)

» Denitrifying bacteria are analyzed and quantified
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Lab Service

Detection of filamentous bacteria

Item no. 01130015

Item no. 01120003

Item no. 01130003

also available as test kit

Item no. 01130020

also available as test kit

Item no. 01130005

also available as test kit

Item no. 01130002

also available as test kit

Description

By use of specific gene probes, the most important problematic filamentous bacteria
are analyzed in wastewater samples, with their respective quantities being determi-
ned with the help of the VIT® key: Microthrix parvicella, nocardioform Actinomycetes,
Chloroflexi, Type 1851, Haliscomenobacter hydrossis, the sulfur bacteria Type 021N
and Thiothrix as well as the segmented filamentous bacteria Nostocoida limicola 1l and
Alysiosphaera. Only living bacteria are detected. The report contains advice regarding
control strategies.

Creation of a complete profile of the filamentous bacteria in wastewater samples.
The sample is examined by use of a large variety of group- and species-specific gene
probes. Thus, in addition to known bacteria, even previously unknown filamentous
bacteria can be classified and control strategies can be deduced on the basis of their
relation to known representatives. Quantitative results are given as percental shares
of the total living population and as absolute cell counts per ml sludge. In addition,
the total cell count and the total viable count per g sludge are determined. The report
contains advice regarding control strategies.

Identification and quantification of the filamentous sulfur bacteria Type 021N and
Thiothrix. Results for both parameters are provided quantitatively as VIT® values.
Filamentous sulfur bacteria serve as indicator organisms for the presence of hydrogen
sulfide or fouling processes in wastewater treatment plants.

Specific detection of the group of Chloroflexi filaments and identification of Type 1851
in parallel. Most representatives of the Chloroflexi filaments are unknown. Examples
for known members are Types 0041, 0092, 0803 and 1851. Some members of this
group promote flocculation and are viewed as the flocs' "backbone”, others can cause
problems with sludge settling. In anaerobic pellet sludges, Chloroflexi are essential for
pellet cohesion. Known as well as unknown members are detected by a gene probe
specific for the Chloroflexi group and are quantified directly in the wastewater sample

via VIT® key.

Identification and quantification of the filamentous bacterium Haliscomenobacter
hydrossis in wastewater samples with our test kit VIT® Haliscomenobacter. Quantita-
tive results are given as VIT® values.

Identification and quantification of Microthrix parvicella with the test kit VIT®
Microthrix in wastewater samples (from the aeration tank, but also e.g. from the diges-
ter). Quantitative results are provided as VIT® values. Microthrix parvicella is considered
as the most important microbial cause for floating sludge and foaming in municipal
wastewater treatment plants.



Lab Service

Detection of filamentous bacteria

Item no. 01130006

also available as test kit

Item no. 01130007

also available as test kit

Detection of nitrifying bacteria

Item no. 01130001

also available as test kit

Item no. 01130022

Item no. 01120002

Item no. 01120017

Item no. 01120008

also available as test kit
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Description

Identification and quantification of nocardioform Actinomycetes in wastewater sam-
ples with our test kit VIT® Nocardia. Conventionally, only the typically branch-forming
nocardioform Actinomycetes can be detected via microscope. However, some nocar-
dioform Actinomycetes can also occur as single cells, remain undetected and conse-
quently, are not recognized as a potential hazard.

Identification and quantification of the gram-positive Nostocoida limicola Il and the
gram-negative Alysiosphaera filaments with our test kit VIT® Nostocoida limicola II.
Both segmented filaments can hardly be distinguished by conventional methods, but
respond to different control strategies.

Identification and quantification of aerobic ammonia- and nitrite-oxidizing bacteria
(AOB, NOB) as groups in activated sludge samples. The AOB group mainly consists of
Nitrosomonas species, while Nitrobacter, Nitrospira and Nitrotoga are analyzed within
the NOB group. Both groups are quantified via VIT® key and populations are evaluated
regarding possible spatial interactions.

Identification and quantification of aerobic ammonia- and nitrite-oxidizing bacteria
(AOB, NOB) as groups in activated sludge samples, similar to Nitri-VIT® Rapid Analysis.
Additional identification of NOB on genus level: the NOB genera Nitrobacter, Nitrospi-
ra and Nitrotoga are identified individually by specific gene probes and their percental
shares in relation to the total living population are determined.

A detailed "profile” of the composition of ammonia- and nitrite-oxidizing bacteria in
wastewater samples (also biofilms and carriers) is created. The bacteria are analyzed in
detail with genus- and species-specific gene probes and quantified as percental share
of the total viable population.

A detailed "profile" of the denitrifying bacteria populations in wastewater samples is
created. The individual bacteria groups are identified directly in the sample via specific
gene probes and are quantified as percental share of the total viable population.

Identification and quantification of the bacteria responsible for the anaerobic am-
monia oxidation process (anammox). Individual genera of anammox bacteria are
identified as group directly in the sample material and quantified as percental share of
the total viable population.
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Lab Service

Detection of nitrifying bacteria

Item no. 01120035

Anaerobic reactors

Item no. 01120006

also available as test kit

Item no. 01120033

Item no. 01120018

Description

Identification and quantification of the bacteria responsible for the anaerobic
ammonia oxidation process (anammox). Individual genera of anammox bacteria are
identified as group directly in the sample material and quantified as percental share
of the total viable population.

In addition, aerobic ammonia- and nitrite-oxidizing bacteria (AOB, NOB) are identi-
fied as groups and quantified as percental shares of the total viable population.

Identification and quantification of the group of methanogenic Archaea (methanoge-
nic bacteria) in samples from the anaerobic sludge treatment process. By use of spe-
cific gene probes, these process-relevant microorganisms are identified directly in the
sample material and are quantified as percental share of the total viable population.

Identification and quantification of individual genera of methanogenic bacteria in
samples from the anaerobic sludge treatment process. By use of specific gene probes,
these process-relevant microorganisms are examined individually and quantified as
percental share in relation to the total viable population.

Establishment of a cultivation-independent profile of all bacteria populations in
anaerobic reactors, including methanogenic bacteria. Present populations are grouped
according to their affiliation to the main bacteria and archaea groups. This approach
allows to detect up to 98% of all bacteria in an environmental sample. Individual
groups are quantified as percental shares in relation to the total viable population.

In addition, total cell counts (living and dead) per ml sludge are determined, which
means that absolute values per ml sludge for individual populations are provided.

Detection of phosphate-eliminating Bacteria

Item no. 01120014

also available as test kit

Identification and quantification of the bacteria responsible for the biological
phosphate-elimination process (Bio-P) in wastewater samples. Via specific gene
probes, phosphate-eliminating bacteria (PAQ) as well as their antagonists, glycogen-
accumulating bacteria (GAQ), are detected. The obtained results are quantified as
percental shares of the total viable population.



Lab Service

Detection of pathogens

Item no

Item no

Item no

Item no

Item no
Item no

. 01130017

. 01130018

. 01130025

. 01130016

. 01130021 (qualitative)
. 01130019 (quantitative)

Fast and specific results

Comprehensive reports
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Description

Identification and quantification of SARS-CoV-2, RSV, Influenza and its viral muta-
tions by RT-qPCR method. The Ct value is used to determine the virus concentration
in wastewater.

Clostridium perfringens is one of the bacteria that, due to their ability to form spores,
are able to survive even unfavorable environmental conditions for a long time. They
can be found everywhere in the environment, predominantly in soil, but also in human
and animal intestinal tracts. For this laboratory analysis, we identify and quantify
Clostridium perfringens spores in sludge samples. Results are absolute and provided in
CFU [ g.

Identification and absolute quantification of Escherichia coli (E. coli) in sludge samples.
The exact amount of this indicator organism in sludge samples is determined abso-
lutely as CFU [ g sludge.

Fast and specific analysis of Legionella spp. and Legionella pneumophila in effluent
samples. Analysis is performed via cultivation and absolute results are provided in
CFU [ ml.

Fast and specific analysis of Legionella spp. and Legionella pneumophila in activa-
ted sludge or other wastewater samples. Analysis is performed via VIT® gene probe
technology on a single-cell basis and is cultivation-free. Results are available within a
few hours. By use of specific gene probes, the total viable count per ml is provided for
Legionella spp. as well as for Legionella pneumophila.

Identification and absolute quantification of Salmonella spp. in sludge samples. Quali-
tative (presence/absence) and quantitative analyses can be performed, with results of
the latter being given absolutely as CFU / g sludge.

Use of high-tech microbiology

Access to the microbiological
know-how of vermicon

Analysis of a wide variety of sample material

(e.g. activated sludge, sludge sludge, samples Individual and personal consulting and
from anaerobic reactors, wastewater treatment support by the experts of vermicon AG
plant effluent)
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Sampling: Please request either our sampling kit or our
simple fixation protocol for wastewater samples and
stabilize the sample according to this procedure prior to

shipping.

Biofilms: Please request our sampling protocol for
biofilm samples.

Sample Submission Form: Please enclose a completed
sample submission form in the sample parcel and send it
in advance via email to: support@vermicon.com.

You can also download the sample submission on our
website: www.vermicon.com/support or request it from
our Support Team at support@vermicon.com.

Sample Shipping: Please make sure that your samp-
les are dispatched in break-proof containers that are
properly sealed. If necessary, seal them once more with
parafilm. Every sample should be labeled clearly and
unambiguously.

Send your samples to this address:
vermicon AG

Service Department
Zeppelinstr. 3

85399 Hallbergmoos

Sample Receipt: All samples that have been received
after 3 PM are automatically counted as sample receipts
for the next working day.

Report: By default, reports are sent via email. In case
you prefer a different shipping method, please make
sure to specify it on the sample submission form.

Confidentiality: All data are treated as strictly confiden-
tial. Formal, contractual agreements of confidentiality
can be provided upon request.

For any further information or instructions you
require, please contact us directly:
support@vermicon.com

CERTIFICATION AND QUALITY

Microbiological analysis is a highly sensitive area. To provide our customers

with the highest possible level of safety, our company is certified according

to 1SO 9001:2015. Our services are continuously tested and evaluated in
independent international studies. This ensures that our customers receive

exactly the solution they need to meet their specific requirement.

1S0 9001

Zertifiziertes
| Qualitatsmanagementsystem

www.tuev-sued.de/ms-zert




Contact us for more information and
individual offers: support@vermicon.com
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ENVIRONMENTAL
PROTECTION

WATER PROTECTION within the framework
of national, EU and international regulations.

\/ SUSTAINABLE WATER MANAGEMENT
Minimize impairment of ecosystems and of
the quality of life of local residents.

v ENGAGEMENT for the people and the
environment.

Image: Detectionsof biofilm-forming bacteria in a paper
mill using VIT® gene probe*technology.

\




ImagesDetection of Monolibacter batavus
with the VIT® gene probeitechnology.




VIT® System

Analysis, visualization, documentation and evaluation of
microbiological samples: The VIT® system enables highly
specific, innovative and state-of-the-art analysis of
microorganisms in all areas of industrial microbiology.

VIT® TEST KIT 1 ‘ !

Results are available
within 3 hours

Easy handling and workflow

4

vermicon

solutions for microbiology

VIT® VISI@N

Die Software fiir die Biologie der Klaranlage

~

VIT® VISION

Image recording, video recording,
statistical value determination

Data import, flexible storage of the
evaluation, simple documentation
thanks to PDF reports




u"f.,’l,"'mn @

/

Matched components and interlocking
technologies

Intuitive handling
User-oriented functionality

We will support you with advice and
assistance in your everyday work

Easy handling and compact format

Excellent image quality

Excellent price-performance ratio

Individually optimized for
customer-specific requirements

We will be happy to provide you with an in-
dividual non-binding quotation. Get in touch
with us: sales@vermicon.com



42 | VIT® TEST KIT

VIT® Test kit 1V|T®

For analysis directly at the wastewater treatment plant TES TKITS

Analyze your samples directly at the wastewater treatment plant - promptly and without much
effort. The VIT® test kits contain the VIT® gene probe technology in an easy-to-use form. Getting
started with the system is uncomplicated, a simple laboratory is sufficient. Even for small facili-
ties, the VIT® test kits are a valuable contribution to plant control and safety.

I Easy handling of the VIT® test kit

I The system is very robust

7. Contact
The VIT® solu-
tion is added.

b The results are available within a very short time

1. Fixation
Sample material is fixated
on the supplied slide.

icria

3. Incubation
For a reaction, put the
object slide into the
supplied VIT® Reactor.

5. Evaluation
With a VIT®-adapted

microscope.
-
THE ADVANTAGES OF THE VIT® TEST KIT
I Relevance only living bacteria are detected I Quantification: using the VIT® key
» Workload: only a few minutes I Results: are available within 3 hours
b Evaluation: by using a fluorescence I Consumables: included in the kit

microscope (e.g. VIT® microscope) » Packaging unit: 25 analyses

FAST | SPECIFIC | RELIABLE | CULTIVATION-INDEPENDENT | ROBUST




Test kit

Detection of nitrifying bacteria

Item no. 01110001

Item no. 01110016

Anaerobic reactors

Item no. 01110015

Detection of pathogens

Item no. 01210029

Detection of filamentous bacteria

Item no. 01110007

Item no. 01110022

Description/Application

Aerobic nitrifying bacteria populations are analyzed easily and directly in wastewater
samples. Due to separate labels, both groups, ammonia-oxidizing and nitrite-oxidizing
bacteria, are detected in parallel in a single analysis and are quantified separately.

Specific detection of the bacteria responsible for anaerobic ammonia oxidation (anam-
mox). Anammox bacteria are detected directly in wastewater samples and quantified via
VIT® key. In addition, the percental share of anammox bacteria in relation to all viable
bacteria in the sludge sample can be determined.

Specific detection of methane-producing Archaea (methanogenic bacteria) in samples
of the anaerobic sludge treatment, biogas reactors and pellet sludges. The methano-
genic bacteria are detected directly in the sample material. Quantification is provided
as percental share of methanogenic bacteria in relation to the total viable flora in the
sample.

Clostridium perfringens is one of the bacteria that, due to their ability to form spores,
is able to survive even unfavorable environmental conditions for a long time. It can
be found everywhere in the environment, predominantly in soil, but also in human
and animal intestinal tracts. VIT® Clostridium perfringens identifies these undesirable
microorganisms quickly and specifically.

Specific and unambiguous identification of the filamentous sulfur bacteria Eikelboom
Type 021N and Thiothrix. Due to their separate labels, both filamentous bacteria are
identified in parallel in a single analysis and are quantified separately.

Specific detection of the group of Chlorofiexi filaments and in parallel also identifica-
tion of Eikelboom Type 1851. Most members of the Chloroflexi group of filamentous
bacteria are unknown. Known members are, among others, Types 0041, 0092, 0803
and 1851. Some members have beneficial effects on flocculation and are viewed as
the flocs' "backbone”, while others can cause problems with sludge settling. With a
gene probe specific for the Chloroflexi group, known as well as unknown members are

identified and are quantified directly in the wastewater sample via VIT® key.



Test kit

Detection of filamentous bacteria

Item no. 01110006

Item no. 01110010

Item no. 01110009

Item no. 01110008

Biological phosphate-elimination

Item no. 01110020

Description/Application

Specific detection of Haliscomenobacter hydrossis directly in wastewater samples. The
gram-negative filament Haliscomenobacter hydrossis causes problems like bulking and
floating sludge as well as foaming in biological wastewater treatment. The bacteria
can be quantified with the help of the VIT® key.

Specific identification and quantification of living Microthrix parvicella filaments.
Microthrix parvicella is regarded as the main cause for bulking and floating sludge in
municipal wastewater treatment plants. This test kit allows you to monitor the amount
of Microthrix present in the plant and, in case a plant-specific limit value is exceeded,
to initiate appropriate countermeasures and to supervise their efficiency directly. Via
VIT® key, living Microthrix filaments can be quantified in activated sludge, but also in
digesters.

Specific and unequivocal detection of nocardioform Actinomycetes directly in waste-
water samples. Nocardioform Actinomycetes encompass several species of branch-for-
ming, gram-positive filamentous bacteria, but also single cells belonging to the genera
Nocardia, Gordona, Rhodococcus, Skermania and Tsukamurella. In many wastewater
treatment plants, these bacteria act as a cause of floating sludge and contribute to
foaming problems. With the help of the VIT® key, living nocardioform Actinomycetes
are quantified in the sludge sample.

Specific and unambiguous identification of the segmented filamentous bacteria
Nostocoida limicola Il and Alysiosphaera. These two species of filamentous bacteria
respond to different control strategies, but can hardly be distinguished by their mor-
phology. Due to the use of different labels, both filaments are identified in parallel in a
single analysis and are quantified separately.

Specific and unambiguous identification of bacteria contributing to the biological
phosphate elimination process (Bio-P) in wastewater samples. Polyphosphate-accu-
mulating bacteria, known as PAQ, as well as their antagonists, glycogen-accumulating
bacteria (GAQ) are detected in parallel in a single analysis due to their different labels.
The specific VIT® gene probes allow for an identification verified by molecular genetics
as well as an examination of the current ratio of both groups, as the ratio can influ-
ence the efficiency of the Bio-P process.



VIT® Fluorescence microscope

The VIT® Microscope is the evaluation tool that has been specifically tailored to VIT® test kits.
In combination we offer a complete system for an easy and trouble-free analysis of microbio-
logical samples. And all of this at an absolutely fair price.

Trinocular microscope with 30W Halogen Koehler 2 VIT®-adapted filter systems mounted on
illumination including 5 position nosepiece the filter module

Objectives Plan achromat 4x/0,10; 10x/0,25; 100W HBO Epi Fluorescence unit, 5 position filter
20x/0,40; 40x/0,66; 100x/1,25 wheel incl. centering objective

Eyepieces WF 10x20 2 mercury vapor short-arc lamps HBO 100

Condenser for brightfield mode

High optical quality: reliable evaluation Robust and durable: suitable for
Easy handling: no training effort everday routine

Attractive price: high cost effectiveness



Product Description Item no.
VIT® Microscope
Trinocular microscope with 30W Halogen Koehler illumination 00990001

incl. 5 position nosepiece

Objectives Plan achromat: 4x/0,10; 10x/0,25; 20x/0,40;
40x/0,66; 100x/1,25

Oculars WF 10x20
Condenser for bright field mode

2 VIT® adapted filter sets, mounted on a filter module
(red and green or red and dual band)

100W HBO epifluorescence unit with 5-position filter wheel incl.
centering objective

2 mercury vapor short-arc lamps HBO 100

VIT® Cam S1c 01991001

For technologically up-to-date, high-quality visualization of analysis
results. Images are transmitted directly from the microscope to a
connected monitor.

In addition to the VIT® Microscope, we offer microscopes by Zeiss and Leica as an authorized specialist dealer. If desired,
they can also be specifically adapted to our VIT® test kits. In any case, you can choose between a variety of different
configurations. Select the components of your high-quality microscope according to your individual requirements.

Product Description Item no.
Zeiss Microscope
e.g. Axiolab 5 with LED Fluorescence 01990002

Can be equipped with the following extra features:

Fluorescence Bright field
Phase contrast Dark field

Leica Microscope

. e.g. Leica DM750 01990003
Jetca Can be equipped with the following extra features:

MICROSYSTEMS Fluorescence Bright field

Phase contrast Dark field



VIT® Cam

Visualize the results in a modern way and with high quality - directly from the microscope
to a connected monitor. With the VIT® Cam, imaging becomes even easier and more
comfortable. The extremely fast transmission of live images allows for a continuous visual
control of the analysis directly on the monitor.

All living bacteria shine green, Nitrite-oxidizing bacteria shine green, Chlorofiexi filaments shine green,

Nostocoida limicola Il filaments ammonia-oxidizing bacteria shine red Eikelboom Type 1851 shines orange
shine specifically red

THE ADVANTAGES OF THE VIT® CAM

An excellent price-performance ratio Easy handling
Image material in high quality Compact size
Combining it with vermicon's proprietary Perfectly matched to the other
analysis software VIT® Vision makes for components of the VIT® System

uniquely fast live imaging




VIT® Vision Software

With VIT® Vision we provide a tool to monitor the entire biological treatment stage and use it
as a data basis for more effective analysis, control and process optimization of the wastewater
treatment plant. The development of VIT® Vision is based on our experience and the require-

ments of modern biological wastewater treatment plants. Here, the focus is on the continuous
development of the software to best meet the needs of our customers.

FEATURES AND MODULES

&
IMAGING

Ingenious algorithms ensure highest
image quality. Automatic image
enhancement and extremely fast live
imaging. Quick adjustment of exposure
parameters.

>
MEASUREMENTS

Length and size measurements for
live and previously captured images.
Scale and magnification details can

be customized.

QUANTIFICATION

Quantitative evaluation with the help of
the automated VIT® key. Product-based
monitoring for bulking and floating
sludge, as well as the nitrification & deni-
trification process..

Q.

(e

DOCUMENTATION

Flexible storage and customizable docu-
mentation of the evaluations possible.
PDF short report export for the standar-
dization of the measured values.

>

VIDEO CAPTURE

Recording of video sequences for efficient
monitoring of e.g. ciliates. No limitation of
the video length. Display of the currently
recorded video as a live image.

SUPPORT

Personal and telephonic support
service. Regular software updates for
an optimal performance.

THE ADVANTAGES OF VIT® VISION

[ntuitive user interface

their effects on biology

Simple quantification of the microorganisms

Determination of plant stability

Efficiency and cost savings

Data management: data import, flexible storage

PDF reports

Direct control of process changes and

of evaluation, simple documentation thanks to

Detect changes at an early stage

Process optimization: Thanks to holistic and

continuous analysis and evaluation of
microbiological and biological measurement data




VITSVision Options  Help = @ &3

Fold infout controls
Exposure Time: 547ms

Auto Exposure
[ Phase Contrast/Brghtfisid
Objective Lens
© 101 show scale
‘StartVideo Recarding

Open Video Folder
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Please note that various functions such as printing can now be accessed using the right mouse button
Product Description Item no.
VIT® Vision
This evaluation software's practical features allow for image over- 01992001
vermicon lays, object measurements and optical optimization for a conclu-
VITe ION sive documentation. For an easier evaluation of obtained results
Prm—— and a continuous monitoring of the microscopic image. Allows to
compare different results in their chronological sequence.
HARDWARE SOFTWARE
RAM: at least 4 GB (recommended: 8 GB) Windows 10 (64-Bit)
CPU: Intel Core i5-6400. recommended Intel Core User authorization for installation of drivers and
i7-7700, Core i9 or higher software (in case of multi-user systems)
Monitor: Minimum resolution XGA 1280 x 1024px, CAMERA
reccomended WSXGA 1600x1024px The VIT® Cam is controlled by the VIT® Vision Software

Disk Space: at least 100 GB free hard disk space



vermicon AG - Your Partner
for Wastewater Microbiology

Since its founding in 1997, vermicon AG has broken ... and that is a good thing. For microbiology is a con-
new ground and has developed unique solutions with servative business. Based on Robert Koch's standards,
a single goal: to help our customers out of the bottle- for more than 100 years, bacteria have been cultured on
neck. To take paths just because they have "always been  artificial nutrient media in order to detect them. And all
used before" is not an option for us. this in spite of the fact that up to 99% of all bacteria

Our partners value this problem-oriented approach. For
us, however, it is essential. It defines who we are.

The vermicon principle consists of four fundamental
pillars that have enabled us to not only take the risk of
being different, but to make a success out of it:

Thinking differently and trea-
ding non-conventional paths
too, is the best way to find
new and successful solutions
in microbiology.

are not cultivable at all! 25 years ago, we had already
reached the conclusion that this approach cannot be
right. We wanted to strike out on a different path, a
path that leads to the resolution of a client's problem,
regardless of any paths that have been tread in micro-
biology before.

As up to 99% of all bacteria cannot be detected
with conventional methods, a new way of iden-
tifying microorganisms had to be found.

Resolving our client's problem is
our primary concern. It doesn't
matter what the recommended
microbiological approach would
be. We want an optimal result
that helps.

Even in microbiology, real people are talking to real
people. We have committed ourselves to a friendly
and open-minded co-operation with our partners
that is based on mutual trust.

For over 25 years, we have been pioneers in wastewater microbiology.
We are looking forward to continuing down this path with you!






Visit us at: www.vermicon.com

Visit our website for more information about our continuously updated portfolio or just request further
information about our products and services. On our website, you will also find current microbiology-
related articles as well as studies and scientific papers we are providing for you.

Visit us and immerse yourself in the world of microbiology - vermicon's world!
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