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1. What are the primary functions of underdrains in a
filtration system?
A. Support media and collect sediment
B. Support filter media and deliver backwash
C. Collect water, support media, and deliver uniform backwash
D. Collect sediment and prevent clogging

2. What is the minimum capacity requirement for disinfection
equipment in a treatment plant?
A. Equal to the expected dosage
B. 50% less than the highest dosage
C. At least 50% greater than the highest expected dosage
D. At least twice the expected dosage

3. A standard solution is defined by what characteristic?
A. The color of the solution
B. The volume of the solution
C. Its temperature
D. Its strength

4. What happens to sediment in steeply inclined tubes?
A. It accumulates at the top of the tubes
B. It moves down into a hopper below
C. It is removed automatically
D. It is forced back into circulation

5. What is the relationship between pH and coagulation
process efficiency?
A. Higher pH decreases efficiency
B. Lower pH increases efficiency
C. pH does not affect coagulation
D. Proper pH is critical for efficiency
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6. Which of the following is not a method used for chlorine
application?
A. Prechlorination of inlet water
B. Injection prior to filtration
C. Post-chlorination of tap water
D. Injection into finished water prior to storage

7. What does calcium carbonate saturation serve as a
precursor for?
A. Chlorine production
B. Flotation
C. Trihalomethanes
D. Drinking water standards

8. Which of the following best describes thermal
stratification?
A. Uniform temperature distribution
B. Separation of water layers based on temperature
C. Mixing of water due to wind
D. High turbulence in water bodies

9. How are paddle, turbine, and propeller flocculators
typically arranged in basins?
A. In a linear format without separation
B. In circular basins without baffles
C. In square basins separated by baffles
D. In triangular basins to maximize space

10. As turbidity levels decrease, what becomes more
effective?
A. Filtration
B. Ozonation
C. Chlorine disinfection
D. Coagulation
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1. C
2. C
3. D
4. B
5. D
6. C
7. C
8. B
9. C
10. C
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Explanations
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1. What are the primary functions of underdrains in a
filtration system?
A. Support media and collect sediment
B. Support filter media and deliver backwash
C. Collect water, support media, and deliver uniform backwash
D. Collect sediment and prevent clogging

Underdrains play a crucial role in the operation of a filtration system, particularly in
maintaining efficiency and effectiveness in water treatment processes. The primary
functions of underdrains include collecting water that passes through the filter media,
supporting the filter media to ensure it remains properly positioned and operational, and
delivering a uniform backwash to clean the media and restore its filtering capabilities. 
The collection of water is essential because it facilitates the flow of treated water out of
the filter and into the water distribution system. If water isn't efficiently collected, it can
lead to uneven flow rates and pressure differentials that compromise the system's
performance.  Supporting the filter media ensures that it doesn’t collapse or become
dislodged, which is vital for maintaining the effectiveness of the filtration process and
preventing the mixing of sediment back into the treated water.  Delivering uniform
backwash is necessary for cleaning the filter media, helping to remove accumulated
particulates and contaminants effectively. This process extends the life of the filter and
enhances its operational capacity. Without uniform backwash capabilities, the filtration
system might not maintain optimal performance, leading to increased maintenance
needs and reduced water quality.  In contrast, the other options do not encompass all
critical functions of the underdrain system, particularly the absence of emphasis on
backwashing or

2. What is the minimum capacity requirement for disinfection
equipment in a treatment plant?
A. Equal to the expected dosage
B. 50% less than the highest dosage
C. At least 50% greater than the highest expected dosage
D. At least twice the expected dosage

The minimum capacity requirement for disinfection equipment in a treatment plant is at
least 50% greater than the highest expected dosage. This standard ensures that the
disinfection system has sufficient capacity to effectively eliminate pathogens and other
contaminants under varying conditions.   Having a capacity that exceeds the highest
expected dosage helps to account for fluctuations in water quality, variations in flow
rates, and the potential for ineffective disinfection due to unforeseen circumstances. This
extra margin ensures that even during peak demands or under less than ideal conditions,
the disinfection process remains efficient and compliant with health and safety
standards. By ensuring the capacity is higher than the typical needs, treatment plants
can maintain effective disinfection performance while also reducing the risk of treatment
failures that could arise from unexpected changes in water conditions or treatment
requirements.
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3. A standard solution is defined by what characteristic?
A. The color of the solution
B. The volume of the solution
C. Its temperature
D. Its strength

A standard solution is defined primarily by its strength, which refers to the concentration
of a solute in a solution. The strength indicates how much of the chemical is present in a
given volume of the solution, often expressed in terms of molarity or other concentration
units. This characteristic is crucial in analytical chemistry and various applications, as a
standard solution with a known strength is necessary for titrations and calibrations. 
Other characteristics such as color, volume, and temperature do not inherently define a
standard solution. While these properties can influence reactions and measurements,
they are not defining attributes. For example, solutions of the same strength can vary in
color, and solutions of the same color can have different strengths. Similarly, the volume
of a solution is important for practical applications but does not define its standard
nature. Temperature can affect the solubility and reaction rates but also does not
constitute the definition of a standard solution.

4. What happens to sediment in steeply inclined tubes?
A. It accumulates at the top of the tubes
B. It moves down into a hopper below
C. It is removed automatically
D. It is forced back into circulation

In steeply inclined tubes, sediment naturally moves down towards the bottom due to
gravity. This movement occurs because the steep angle facilitates the gravitational pull
on the particulate matter, allowing it to flow more efficiently towards a designated
collection point, which is often referred to as a hopper. The design of inclined tubes
takes advantage of this gravitational effect to ensure the sediment does not settle within
the tube and instead is directed towards an area where it can be collected and managed
effectively.  This process is crucial for maintaining the efficiency of the flow system and
preventing issues such as clogging or buildup of materials. In applications involving
water treatment or sediment transport, allowing sediment to move into a hopper is also
an important step in the overall management of solids that need to be dealt with
separately from the water flow.

9Sample study guide. Visit https://tceqclassbsurfacewater.examzify.com for the full version

SA
M

PLE



5. What is the relationship between pH and coagulation
process efficiency?
A. Higher pH decreases efficiency
B. Lower pH increases efficiency
C. pH does not affect coagulation
D. Proper pH is critical for efficiency

The coagulation process in water treatment is highly sensitive to pH levels, which
significantly influences the charge and solubility of the particles being treated. When the
pH is within the optimal range, typically around neutral to slightly acidic conditions, the
efficiency of coagulation improves. This is because many coagulants, such as aluminum
sulfate or ferric chloride, work best at specific pH levels where they can effectively
neutralize the charges of suspended particles and facilitate the formation of larger flocs
that can be removed from the water.  An improper pH can lead to reduced efficiency in
coagulation. For instance, at very low or very high pH values, the solubility of coagulants
may alter, diminishing their ability to form flocs. Therefore, maintaining a proper pH is
critical not only to ensure coagulants function effectively but also to maximize the overall
process of removing contaminants from water. This understanding underscores the
importance of monitoring and adjusting pH in treatment facilities to achieve optimal
coagulation performance.

6. Which of the following is not a method used for chlorine
application?
A. Prechlorination of inlet water
B. Injection prior to filtration
C. Post-chlorination of tap water
D. Injection into finished water prior to storage

The selection of post-chlorination of tap water as a method not used for chlorine
application is grounded in the typical procedures for chlorine usage in water treatment
processes. Generally, chlorination methods are categorized into stages based on when
chlorine is introduced into the water treatment process: prechlorination, chlorination
during the treatment process, and post-chlorination.  Prechlorination of inlet water
refers to the application of chlorine to source water before any treatment processes take
place, which helps control algae and bacteria. Injection prior to filtration refers to
chlorinating water to eliminate pathogens before it undergoes filtration, ensuring
cleaner water for the subsequent treatment stages.  Injection into finished water prior to
storage aligns with common practices where chlorine is added to ensure that treated
water remains disinfected during storage and distribution. This method is crucial for
maintaining water quality as it reduces the risk of contamination after treatment. 
However, the term "post-chlorination of tap water" is not typically employed because the
term post-chlorination usually refers to the addition of chlorine after treatment and
before distribution, rather than tap water itself, which is already at the consumption
stage. Therefore, it stands out as the exception among the listed methods for chlorine
application in the treatment processes.
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7. What does calcium carbonate saturation serve as a
precursor for?
A. Chlorine production
B. Flotation
C. Trihalomethanes
D. Drinking water standards

Calcium carbonate saturation is closely related to the occurrence of trihalomethanes
(THMs) in water treatment processes. When water contains high levels of calcium
carbonate, it indicates that the water is in a state of equilibrium concerning calcium and
carbonate ions. This saturation can influence the water's behavior in disinfection
processes, particularly when chlorine is used as a disinfectant.  During the chlorination
process, organic materials present in water can react with chlorine to form harmful
byproducts, one of the most notable being trihalomethanes. The presence of calcium
carbonate can affect the formation of these byproducts by influencing the water
chemistry, such as pH and the concentration of organic materials.  Understanding this
relationship is crucial for water treatment professionals because managing the
saturation levels of calcium carbonate can help control the production of
trihalomethanes, ultimately affecting water safety and compliance with regulatory
standards.

8. Which of the following best describes thermal
stratification?
A. Uniform temperature distribution
B. Separation of water layers based on temperature
C. Mixing of water due to wind
D. High turbulence in water bodies

Thermal stratification refers to the formation of distinct layers of water in a body of
water, primarily lakes and reservoirs, where each layer has a different temperature. This
phenomenon occurs when warmer water, which is less dense, sits atop cooler, denser
water, creating a temperature gradient. During stratification, these layers remain
relatively separated from each other because of the differences in temperature and,
consequently, density.  This process is important for understanding aquatic ecosystems,
as it affects oxygen distribution, nutrient cycling, and the overall health of the water
body. In contrast, uniform temperature distribution would suggest that there is no
layering, and mixing due to wind or high turbulence would indicate a lack of separation
between layers. Thus, the separation of water layers based on temperature accurately
encapsulates the essence of thermal stratification.
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9. How are paddle, turbine, and propeller flocculators
typically arranged in basins?
A. In a linear format without separation
B. In circular basins without baffles
C. In square basins separated by baffles
D. In triangular basins to maximize space

Paddle, turbine, and propeller flocculators are typically arranged in square basins
separated by baffles to optimize their effectiveness in the flocculation process. This
arrangement helps create controlled flow patterns within the basin, allowing for more
efficient mixing and contact between the chemicals and the particles that need to be
coagulated and flocculated.   The use of baffles is particularly crucial as they aid in
reducing turbulence and ensuring that the flow is more orderly, which promotes a better
environment for particle collision and agglomeration. By keeping the flocculators
separated, each unit can work more efficiently without interference from adjacent units,
leading to improved operational performance.   This configuration often leads to
enhanced floc formation and more efficient settling, ultimately improving the treatment
process in water treatment facilities. The other options may suggest arrangements that
could lead to cross-interference among flocculators or improper flow dynamics, which
would not be as effective in meeting the desired outcomes in water treatment scenarios.

10. As turbidity levels decrease, what becomes more
effective?
A. Filtration
B. Ozonation
C. Chlorine disinfection
D. Coagulation

As turbidity levels decrease, chlorine disinfection becomes more effective due to the
clearer water allowing for better contact between chlorine and any pathogens present. In
water treatment, turbidity can interfere with disinfection processes by providing a barrier
that protects microorganisms from the disinfectant. When turbidity is high, particles in
the water can shield pathogens, making it more difficult for chlorine to act effectively.
However, as turbidity is reduced, there are fewer particles to obstruct the chlorine,
allowing for more efficient disinfection. This enhanced interaction leads to a higher
likelihood of successful pathogen inactivation, resulting in safer drinking water.  The
other methods mentioned may have different effectiveness under varying turbidity
conditions, but they do not directly relate to the same mechanism of disinfection as
chlorine. For instance, while filtration improves with lower turbidity for removing
particulate matter, the focus of this question is on the specific effectiveness of
disinfection methods, making the enhancement of chlorine disinfection the most
pertinent outcome as turbidity decreases.
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