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1. In the context of wastewater treatment, what is
sedimentation?
A. The removal of dissolved solids from water
B. The settling of particles out of the liquid
C. The process of adding chemicals to wastewater
D. The aeration of water to enhance decomposition

2. What type of tank does activated sludge clarifiers accept
material from?
A. Settling tank
B. Aeration tank
C. Digester tank
D. Equalization tank

3. How can BOD5 samples be preserved effectively?
A. By storing them in a refrigerator above freezing and up to 4

degrees C
B. By storing them in an ice bath at 0 degrees C
C. By keeping them at room temperature
D. By adding a preservative chemical immediately

4. What is the ideal pH range for microbial activity in
wastewater treatment?
A. 5.0 to 7.0
B. 6.5 to 8.5
C. 7.5 to 9.5
D. 4.0 to 6.0

5. What is the effect of excess nutrients in waterways?
A. Improved water aesthetics
B. Decreased fish toxicity
C. Eutrophication leading to algal blooms
D. Enhanced clarity of the water
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6. Which lab glassware will give the most accurate
measurements of liquids?
A. Burettes
B. Flasks
C. Graduated cylinders
D. Pipettes

7. What is the angle of the bars on a manually cleaned bar
screen?
A. 15 degrees
B. 30 degrees
C. 45 degrees
D. 60 degrees

8. What is the role of a clarifier in wastewater treatment?
A. To increase the temperature of wastewater
B. To allow settled solids to separate from treated water
C. To aerate the wastewater before treatment
D. To add chemicals to improve water clarity

9. Which solid treatment methods employ a coagulant
polymer and pressure?
A. Belt filter and plate
B. Anaerobic digestion
C. Composting
D. Sand drying beds

10. What effect do colloids generally have on the freezing and
boiling points of liquids compared to solutes?
A. Colloids have a greater effect.
B. Colloids show no effect.
C. Colloids have a lesser effect.
D. Colloids and solutes have the same effect.
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1. B
2. B
3. A
4. B
5. C
6. A
7. B
8. B
9. A
10. C
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Explanations
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1. In the context of wastewater treatment, what is
sedimentation?
A. The removal of dissolved solids from water
B. The settling of particles out of the liquid
C. The process of adding chemicals to wastewater
D. The aeration of water to enhance decomposition

Sedimentation is defined as the process where particles suspended in a liquid settle to
the bottom due to gravity. In the context of wastewater treatment, this is a crucial stage
that allows for the separation of solids from the liquid phase. When wastewater is left
undisturbed in a sedimentation tank or clarifier, heavier particles, such as sands, silt,
and organic matter, gradually sink to the bottom, forming a solid layer known as sludge.
This process not only helps in clarifying the water by removing solid contaminants but
also prepares the remaining wastewater for further treatment processes.  The other
options describe different processes that do not accurately represent sedimentation. The
removal of dissolved solids refers to techniques like filtration or chemical treatments
rather than the physical settling of particles. Adding chemicals to wastewater points
towards coagulation or flocculation processes aimed at enhancing sedimentation but
does not define sedimentation itself. Lastly, aeration is related to increasing oxygen in
the water to support biological decomposition, which is distinct from the settling of
particles.

2. What type of tank does activated sludge clarifiers accept
material from?
A. Settling tank
B. Aeration tank
C. Digester tank
D. Equalization tank

Activated sludge clarifiers receive material specifically from the aeration tank, which is a
key component of the activated sludge process used in wastewater treatment. In this
process, mixed liquor (a blend of wastewater and microorganisms) flows from the
aeration tank into the clarifier after the aeration and biological treatment phase. The
purpose of the aeration tank is to promote the growth of bacteria that will consume the
organic pollutants. Once the mixed liquor enters the clarifier, the denser biomass settles
out, separating the treated water from the solids.   This separation allows for the effluent
to be collected for further treatment or discharge, while some of the settled sludge can
be returned to the aeration tank to maintain the microbial population necessary for
effective treatment. Understanding the specific function of each tank in the wastewater
treatment process is essential for operators, as it helps ensure efficient performance and
compliance with environmental regulations.
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3. How can BOD5 samples be preserved effectively?
A. By storing them in a refrigerator above freezing and up to 4

degrees C
B. By storing them in an ice bath at 0 degrees C
C. By keeping them at room temperature
D. By adding a preservative chemical immediately

BOD5, or Biochemical Oxygen Demand over a period of five days, is a crucial
measurement in wastewater treatment that indicates the amount of organic material in
water. The preservation of BOD5 samples is essential to ensure accurate results, as
various factors like temperature and exposure to light can alter the organic content
before analysis.  Storing samples in a refrigerator above freezing and up to 4 degrees
Celsius is an effective method of preservation because cooler temperatures slow down the
metabolic processes of microorganisms present in the sample. This helps to minimize
changes in the biological activity level, ensuring that the BOD value remains stable until
the sample can be analyzed. Keeping it at this controlled temperature mitigates any
immediate biological reactions that could occur at warmer temperatures.  The other
methods of preservation do not provide the same level of reliability. For example,
maintaining samples at room temperature could accelerate microbial activity, leading to
a potential increase in BOD values that would misrepresent the actual organic content.
Similarly, storing samples in an ice bath at 0 degrees Celsius, while it may slow down
metabolic reactions, can also lead to potential freezing or damage to the sample.
Depending on the preservative chemical used, it may not be appropriate for all BOD
tests, and some chemicals could interfere with the

4. What is the ideal pH range for microbial activity in
wastewater treatment?
A. 5.0 to 7.0
B. 6.5 to 8.5
C. 7.5 to 9.5
D. 4.0 to 6.0

The ideal pH range for microbial activity in wastewater treatment is between 6.5 and 8.5.
This range is important because microorganisms, particularly bacteria, are the key
players in the biological processes used to treat wastewater. They thrive best in a slightly
alkaline to neutral pH environment, which supports their metabolic processes.  When the
pH is within this optimal range, microbial growth and activity increase, leading to more
effective breakdown of organic matter and nutrients in the wastewater. If the pH falls
below 6.5 or rises above 8.5, it can hinder microbial activity, slowing down the treatment
process and potentially leading to inadequate treatment results.   Understanding the
relationship between pH and microbial activity is crucial for wastewater operators to
maintain an efficient treatment system, ensuring that the biological processes work
effectively to convert pollutants into less harmful substances.
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5. What is the effect of excess nutrients in waterways?
A. Improved water aesthetics
B. Decreased fish toxicity
C. Eutrophication leading to algal blooms
D. Enhanced clarity of the water

Excess nutrients, particularly nitrogen and phosphorus from sources like agricultural
runoff, wastewater discharge, and stormwater, lead to a phenomenon known as
eutrophication. This process significantly impacts aquatic ecosystems. When these
nutrients are present in high concentrations, they can stimulate rapid growth of algae,
resulting in algal blooms.  Algal blooms can have several detrimental effects on water
bodies. They often reduce water clarity, block sunlight from reaching submerged plants,
and deplete oxygen levels in the water as the algae die and decompose. This oxygen
depletion can lead to fish kills and other adverse effects on aquatic life. Moreover, some
algae can produce toxins that pose health risks to humans and wildlife. Thus, the
presence of excessive nutrients confers a strongly negative impact on water quality and
overall ecosystem health, making eutrophication a significant environmental concern.

6. Which lab glassware will give the most accurate
measurements of liquids?
A. Burettes
B. Flasks
C. Graduated cylinders
D. Pipettes

Burettes are specifically designed for delivering precise volumes of liquids. They are
typically used in titration applications where accuracy is paramount because they allow
for very fine adjustments in the volume dispensed, thanks to their stopcock mechanism.
The long, narrow design of a burette also facilitates clear visibility of the liquid level,
enabling operators to make accurate readings down to the last drop.  In contrast, flasks
are generally used for mixing or storing liquids rather than for measuring. Graduated
cylinders, while more accurate than flasks, still have a wider range of error compared to
burettes due to the wider opening and less precise dispensing options. Pipettes are
designed for transferring specific volumes but do not allow the operator to dispense
variable volumes with the level of precision that a burette does. Therefore, in terms of
accuracy for measuring liquid volumes, burettes are the most reliable choice.
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7. What is the angle of the bars on a manually cleaned bar
screen?
A. 15 degrees
B. 30 degrees
C. 45 degrees
D. 60 degrees

The angle of the bars on a manually cleaned bar screen is typically designed to optimize
the capturing of debris while ensuring that flow is not excessively obstructed. An angle of
30 degrees is commonly used in the design of these screens because it provides a balance
between effective screening of larger solids and allowing adequate water flow through
the screen.  At this angle, debris is likely to lodge in the bar spacing, enabling operators
to easily remove it without significant effort. The 30-degree angle also contributes to
efficient hydraulic performance, minimizing the risk of backflow or increased head loss
in the wastewater treatment process. This design choice supports the overall
functionality of the wastewater treatment system, ensuring that unwanted materials are
retained while allowing as much water as possible to pass through the screen for further
processing.

8. What is the role of a clarifier in wastewater treatment?
A. To increase the temperature of wastewater
B. To allow settled solids to separate from treated water
C. To aerate the wastewater before treatment
D. To add chemicals to improve water clarity

A clarifier plays a crucial role in wastewater treatment by allowing settled solids to
separate from treated water. This process is fundamental in achieving effective
pretreatment or primary treatment of wastewater. During the clarifying phase,
wastewater flows into a tank where gravity causes the heavier solids, such as silt and
sludge, to settle at the bottom. This leaves clearer water above, which can then be
further treated or discharged. The separation of solids from liquids helps to prevent
clogging in downstream systems and enhances the efficiency of subsequent treatment
processes, such as biological treatment.  The other response options do not align with
the primary function of a clarifier. For instance, increasing the temperature of
wastewater, aerating it, or adding chemicals are functions associated with other units or
stages of wastewater treatment, but they do not define the role of the clarifier
specifically. Clarifiers are focused on the physical separation process, making them
critical for the overall treatment efficiency and effectiveness.

11Sample study guide. Visit https://wastewateroperatorgrade1.examzify.com for the full version

SA
M

PLE



9. Which solid treatment methods employ a coagulant
polymer and pressure?
A. Belt filter and plate
B. Anaerobic digestion
C. Composting
D. Sand drying beds

The use of a coagulant polymer combined with pressure is a crucial factor in solid
treatment methods that aim to enhance the dewatering process and improve the removal
of solids from wastewater sludges. In the context of the options given, the belt filter and
plate method utilizes both a coagulant polymer and pressure to improve the efficiency of
solid-liquid separation.  The belt filter press works by feeding sludge into a thickening
section followed by a dewatering section where pressure is applied. The addition of a
coagulant polymer helps to bind the fine particles together, forming larger aggregates
that are more easily separated from the liquid phase. The application of pressure helps
compress the material further, resulting in a drier final product.  In contrast, the other
methods listed do not involve the use of a coagulant polymer nor do they typically
operate under pressure. Anaerobic digestion focuses on microbial digestion processes
without the need for such treatment chemicals. Composting relies on aerobic biological
processes to break down organic matter and does not employ polymers or pressure in the
dewatering phase. Sand drying beds utilize evaporation, gravity, and passive drainage
rather than mechanical pressure and do not use coagulants.  Thus, the belt filter and
plate method stands out as the only solid treatment method in

10. What effect do colloids generally have on the freezing and
boiling points of liquids compared to solutes?
A. Colloids have a greater effect.
B. Colloids show no effect.
C. Colloids have a lesser effect.
D. Colloids and solutes have the same effect.

Colloids generally have a lesser effect on the freezing and boiling points of liquids
compared to solutes because colloids consist of larger particles that do not significantly
increase the number of dissolved particles in a solution.   Freezing point depression and
boiling point elevation are colligative properties, which depend on the number of solute
particles in a solution rather than their identity. Solutes, especially ionic or molecular
compounds that dissociate into ions or smaller molecules when dissolved, can drastically
change the colligative properties due to their higher concentration at the molecular
level. In contrast, colloids, while they can affect properties to some extent, typically do
not dissociate in the same way, resulting in a relatively minimal impact on those
properties.  This conceptual understanding aligns with the behavior of solutes in altering
the physical properties of a solvent, highlighting the relationship between particle size
and the effectiveness in changing freezing and boiling points.
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