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1. What is the typical temperature range for a thermophilic
digester?
A. 14-68°F
B. 59-113°F
C. 110-176°F
D. 140-200°F

2. What is the primary purpose of the Multiple Tube
Fermentation Test?
A. To measure Total coliform
B. To measure E. coli concentration
C. To identify chemical pollutants
D. To evaluate sludge quality

3. What does the abbreviation AOB stand for in wastewater
treatment?
A. Aerobic Oxygen Bacteria
B. Ammonium Oxidizing Bacteria
C. Ammonia Oxidizing Bacteria
D. Aerobic Oxidizing Bacteria

4. What purpose does ferric chloride (FeCl3) serve in
wastewater treatment?
A. As a disinfectant
B. To raise pH levels
C. As a coagulant to improve suspended solids removal
D. For sludge conditioning

5. What is one of the benefits of biological phosphorus
removal regarding sludge quality?
A. Increases sludge volume
B. Improves sludge settleability
C. Creates more gas production
D. Reduces the need for filtration
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6. What is the typical range of Mean Cell Residence Time
(MCRT) for most modifications of the activated sludge
process?
A. 1 to 5 days
B. 5 to 15 days
C. 15 to 25 days
D. 20 to 30 days

7. Which bacteria group is involved in the process of
nitrification?
A. Obligate anaerobes
B. Facultative bacteria
C. AOB and NOB
D. Clostridia

8. Which of the following describes the condition of sludge in
a belt filter press?
A. Solid and dry
B. Soft and wet
C. Conditioned with polymer
D. Not requiring conditioning

9. What type of broth is used in the confirmed test of the
Multiple Tube Fermentation Test?
A. Brilliant green lactose bile broth
B. Lactose Tryptose broth
C. Mannich broth
D. Askew broth

10. What does nitrogenous oxygen demand (NOD) measure in
wastewater treatment?
A. The amount of oxygen used by nitrifying bacteria
B. The total biochemical oxygen demand in the system
C. The presence of ammonia in effluents
D. The amount of organic carbon in wastewater

4Sample study guide. Visit https://wastewatergr5.examzify.com for the full version

SA
M

PLE



Answers
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1. C
2. A
3. B
4. C
5. B
6. B
7. C
8. C
9. A
10. A
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Explanations
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1. What is the typical temperature range for a thermophilic
digester?
A. 14-68°F
B. 59-113°F
C. 110-176°F
D. 140-200°F

The typical temperature range for a thermophilic digester is between 110 and 176°F.
This range is significant because thermophilic conditions facilitate the breakdown of
organic matter by specific bacteria that thrive in higher temperatures. Operating within
this temperature range promotes more efficient digestion of waste, leading to faster
decomposition and improved production of biogas.  In thermophilic digestion, the
elevated temperatures help to reduce pathogens and produce a more stabilized end
product. The other temperature ranges do not align with the characteristics of
thermophilic digestion. For instance, the lower ranges would correspond to mesophilic
digestion, which operates at lower temperatures and is suitable for different microbial
populations. Understanding these temperature ranges is crucial for optimizing
wastewater treatment processes and ensuring effective waste breakdown.

2. What is the primary purpose of the Multiple Tube
Fermentation Test?
A. To measure Total coliform
B. To measure E. coli concentration
C. To identify chemical pollutants
D. To evaluate sludge quality

The primary purpose of the Multiple Tube Fermentation Test is to measure Total
coliform bacteria levels in water samples. This test is designed to determine the presence
of coliforms as indicators of water quality and potential contamination. Coliform bacteria
are a group of bacteria commonly found in the environment, and their presence in water
can indicate the possible presence of harmful pathogens.   By assessing Total coliform
levels, this test helps in evaluating the microbiological safety of drinking water and other
water sources. The methodology involves incubating water samples in tubes containing a
growth medium that promotes bacterial growth. The fermentation of lactose in the
medium creates gas if coliforms are present, which can be observed and quantified.   This
test is not focused on measuring E. coli concentration specifically, identifying chemical
pollutants, or evaluating sludge quality, which are distinct processes requiring different
methodologies. Thus, recognizing the function of the Multiple Tube Fermentation Test as
an indicator of overall microbiological safety underscores its importance in
environmental monitoring and public health.
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3. What does the abbreviation AOB stand for in wastewater
treatment?
A. Aerobic Oxygen Bacteria
B. Ammonium Oxidizing Bacteria
C. Ammonia Oxidizing Bacteria
D. Aerobic Oxidizing Bacteria

The abbreviation AOB stands for Ammonium Oxidizing Bacteria. These bacteria play a
crucial role in the nitrogen cycle, particularly in the process of nitrification during
wastewater treatment. In this process, AOB convert ammonium (NH4+) into nitrite
(NO2-), which is a vital step in reducing ammonia levels in wastewater.   Understanding
the role of Ammonium Oxidizing Bacteria is essential in wastewater treatment because
high levels of ammonia can be toxic to aquatic life, and effective treatment processes
help ensure that water released back into the environment is safe and environmentally
friendly. The presence and activity of these bacteria are often monitored to optimize
wastewater treatment processes, making knowledge of their function key for those
working in this field.

4. What purpose does ferric chloride (FeCl3) serve in
wastewater treatment?
A. As a disinfectant
B. To raise pH levels
C. As a coagulant to improve suspended solids removal
D. For sludge conditioning

Ferric chloride (FeCl3) is primarily used in wastewater treatment as a coagulant.
Coagulation is a critical process that helps in removing suspended solids from water.
When ferric chloride is added to wastewater, it reacts with the negatively charged
particles present, such as silt, clay, and organic matter, allowing them to clump together
into larger aggregates or flocs. These flocs can then be more easily removed from the
water through processes like sedimentation and filtration.  By improving the removal
efficiency of these suspended solids, ferric chloride plays a crucial role in enhancing the
overall quality of the treated effluent before it is released back into the environment or
undergoes further treatment. The effectiveness of ferric chloride as a coagulant is
well-documented, making it a staple in many wastewater treatment facilities.  The other
roles mentioned, such as disinfection, raising pH levels, and sludge conditioning, are
fulfilled by different chemicals or treatment processes. Disinfectants like chlorine or
ozone are specifically used to kill pathogens, while lime or caustic soda is often used for
pH adjustment. Sludge conditioning typically involves the use of polymer chemicals or
other methods to improve the dewatering characteristics of the sludge, rather than ferric
chloride
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5. What is one of the benefits of biological phosphorus
removal regarding sludge quality?
A. Increases sludge volume
B. Improves sludge settleability
C. Creates more gas production
D. Reduces the need for filtration

Biological phosphorus removal enhances sludge quality by improving sludge settleability.
In the biological phosphorus removal process, certain bacteria, known as
polyphosphate-accumulating organisms (PAOs), are stressed in environments with
varying concentrations of nutrients. This leads to the uptake and storage of phosphorus
within the bacterial cells. As these microorganisms thrive and multiply, they form floc
that is denser and more compact.  This denser floc allows for better sedimentation
during the settling process in treatment systems. Improved settleability means that after
treatment, there is less suspended material left in the water column, which results in
clearer effluent and fewer operational issues downstream. Enhanced settleability also
contributes to a reduction in excess sludge generation, leading to more efficient solids
management.  In contrast, the other options do not align with the benefits of biological
phosphorus removal regarding sludge quality. Increased sludge volume can lead to
handling and processing challenges, while greater gas production is typically not a focus
of phosphorus removal processes. Reducing the need for filtration may occur, but it does
not directly relate to the characteristics of sludge itself. Thus, the primary benefit
regarding sludge quality is the improvement in settleability.

6. What is the typical range of Mean Cell Residence Time
(MCRT) for most modifications of the activated sludge
process?
A. 1 to 5 days
B. 5 to 15 days
C. 15 to 25 days
D. 20 to 30 days

The typical range of Mean Cell Residence Time (MCRT) for most modifications of the
activated sludge process is indeed between 5 to 15 days. MCRT is a crucial parameter in
wastewater treatment as it indicates the average time that the microorganisms are
retained in the system.   In the activated sludge process, having an MCRT within this
range allows for effective treatment as it provides sufficient time for microorganisms to
metabolize the organic matter present in the wastewater, thus improving the overall
efficiency of the treatment process. A shorter MCRT might not allow enough time for the
microbes to break down the pollutants effectively, whereas a significantly longer MCRT
could lead to issues such as the growth of less desirable microorganisms and an
imbalance in the system.  This range is optimal for balancing the performance of the
treatment plant, ensuring that the microorganisms are neither washed out too quickly
nor allowed to accumulate excessively, which could destabilize the process.
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7. Which bacteria group is involved in the process of
nitrification?
A. Obligate anaerobes
B. Facultative bacteria
C. AOB and NOB
D. Clostridia

The process of nitrification is primarily carried out by specific groups of bacteria known
as Ammonia-Oxidizing Bacteria (AOB) and Nitrate-Oxidizing Bacteria (NOB). AOB
convert ammonia (NH3) into nitrite (NO2-), while NOB take the nitrite produced and
convert it into nitrate (NO3-). This sequential process is crucial in wastewater treatment
as it helps in the removal of ammonia, which can be harmful to aquatic environments in
high concentrations.  In contrast, the other groups mentioned do not directly participate
in nitrification. Obligate anaerobes, for instance, thrive in environments devoid of oxygen
and do not contribute to the oxidation of ammonia. Facultative bacteria can utilize
oxygen when available but do not specifically drive the nitrification process. Clostridia,
which are generally anaerobic bacteria, also do not play a role in the transformation of
nitrogen compounds in the way that AOB and NOB do.  Understanding the roles of these
specific bacteria in the nitrogen cycle is essential for effective wastewater management
and treatment.

8. Which of the following describes the condition of sludge in
a belt filter press?
A. Solid and dry
B. Soft and wet
C. Conditioned with polymer
D. Not requiring conditioning

The condition of sludge in a belt filter press is typically described as conditioned with
polymer. This is because conditioning with polymer is a crucial step in the process. The
purpose of polymer conditioning is to improve the dewaterability of the sludge, helping it
to separate more efficiently from water, which ultimately enhances the operation of the
belt filter press.  When sludge is treated with polymers, the negatively charged particles
in the sludge are neutralized, allowing them to clump together and form larger flocs.
This reduces the water content and makes the sludge easier to handle and process. As a
result, conditioned sludge behaves more favorably in a belt filter press, leading to better
removal of water and producing a dryer cake at the end of the dewatering process.   In
contrast, solid and dry sludge or soft and wet sludge would not reflect the typical state of
sludge that has undergone proper conditioning. Sludge that does not require
conditioning would not be suitable for effective dewatering, as the conditioning process
is vital for improving its properties for the belt filter press operation.
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9. What type of broth is used in the confirmed test of the
Multiple Tube Fermentation Test?
A. Brilliant green lactose bile broth
B. Lactose Tryptose broth
C. Mannich broth
D. Askew broth

In the confirmed test of the Multiple Tube Fermentation Test, Brilliant Green Lactose
Bile Broth is used primarily due to its effectiveness in isolating and detecting coliform
bacteria, particularly E. coli. This broth contains lactose, which serves as a fermentable
carbohydrate, allowing for the observation of gas production as a sign of fermentation.
Additionally, the presence of bile salts and brilliant green dye inhibits the growth of
non-target organisms, thereby enhancing the selectivity of the test.  The significance of
this broth lies in its ability to create conditions that favor the growth of coliforms while
suppressing other types of bacteria that might interfere with the results. This facilitates
a more accurate assessment of water quality and the presence of potentially harmful
microorganisms.

10. What does nitrogenous oxygen demand (NOD) measure in
wastewater treatment?
A. The amount of oxygen used by nitrifying bacteria
B. The total biochemical oxygen demand in the system
C. The presence of ammonia in effluents
D. The amount of organic carbon in wastewater

Nitrogenous oxygen demand (NOD) specifically measures the amount of oxygen
consumed by nitrifying bacteria during the oxidation of ammonia to nitrate in
wastewater. This process is part of the nitrogen removal in wastewater treatment, as
these bacteria convert ammonia, a form of nitrogen that can be harmful in high
concentrations, into nitrate, which is less toxic.   In this context, the calculation of NOD
is crucial for understanding how much oxygen is required to effectively treat wastewater
with significant ammonia concentrations. By focusing on the activity of nitrifying
bacteria, NOD provides insights into the biological treatment processes in place and
helps operators manage aeration and oxygen supply efficiently to ensure optimal
treatment performance.   The other options relate to different aspects of wastewater
treatment; for instance, the total biochemical oxygen demand encompasses all organic
matter, while the presence of ammonia or the amount of organic carbon focuses on
different parameters that may not directly correlate with the nitrification process
measured by NOD.
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