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1. What is the last common method of disposal for plant
effluent?
A. Land application
B. Surface water
C. Evaporation
D. Groundwater recharge

2. Which of the following substances is known to be highly
viscous and very slippery?
A. Sludge
B. Floc
C. Polymer
D. Fat

3. What do Total Suspended Solids consist of?
A. Settable and suspended
B. Soluble and volatile
C. Dissolved and inorganic
D. Organic and carbonaceous

4. What is the most appropriate action to take if you notice a
rise in hydrogen sulfide (H2S) levels?
A. Increase ventilation in the area
B. Reduce wastewater flow
C. Start chemical treatment immediately
D. Ignore it if odor is not present

5. What impact does increasing DO have on wastewater
treatment when sludge is thick?
A. It encourages faster settling
B. It keeps the sludge blanket low
C. It can improve the overall digestion process
D. It makes no significant difference
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6. How long can a zone of a spray field, totaling 80 acres and
applying 0.7 MGD, be operated before needing rotation?
A. 2.1 days
B. 3.1 days
C. 4.5 days
D. 5.0 days

7. What are the primary functions of polishing ponds in
wastewater treatment?
A. Reduce pollutants and improve effluent quality
B. Increase BOD levels
C. Enhance solids settling
D. Erode contaminants

8. What condition might cause an anaerobic digester to
become unstable, often referred to as "stuck" or "sour"?
A. Low pH levels
B. High acid production
C. Excessive temperature
D. High solids concentration

9. What is the standard distance between manholes in
wastewater systems?
A. 100-200 ft
B. 200-300 ft
C. 300-500 ft
D. 500-700 ft

10. What is the most likely cause of a high sludge blanket in a
clarifier?
A. Too much chlorine addition
B. Filamentous bacteria causing slow settling
C. Low MLSS concentration
D. Rapid influent flow
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Answers
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1. B
2. C
3. A
4. A
5. C
6. B
7. A
8. B
9. C
10. B
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Explanations
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1. What is the last common method of disposal for plant
effluent?
A. Land application
B. Surface water
C. Evaporation
D. Groundwater recharge

The last common method of disposal for plant effluent is surface water. This method
involves discharging treated wastewater into rivers, lakes, or oceans, effectively utilizing
natural water bodies for the dilution and dispersion of effluent. Surface water disposal is
often used when effluent meets regulatory standards for quality and is safe for
environmental discharge. It allows for the natural processes of the aquatic ecosystem,
such as microbial action and physical dilution, to further treat and assimilate the
nutrients and other components present in the effluent.   While land application involves
using treated effluent as irrigation for crops or landscapes, and groundwater recharge
focuses on enhancing aquifer levels through infiltration, these methods often occur prior
to considering surface water discharge as a final step. Evaporation can also be a method
of disposal, but it is typically not as commonly used or practical for larger volumes of
effluent. Therefore, surface water is recognized as the final and often preferred method
in many wastewater treatment scenarios due to its efficiency and integration into broader
water management practices.

2. Which of the following substances is known to be highly
viscous and very slippery?
A. Sludge
B. Floc
C. Polymer
D. Fat

Polymers are substances made up of long chains of repeating molecular units, which
contribute to their high viscosity and slippery characteristics. In wastewater treatment,
polymers are often used as flocculants to aid in the removal of suspended solids. Their
ability to enhance the settling of particulates in wastewater makes them essential in
various processes, such as chemical treatment and sludge dewatering. The physical
properties of polymers—specifically their ability to increase the viscosity of liquids—are
crucial in creating a more effective treatment process by improving the interaction and
binding of particles, leading to better clarification and solid recovery.  In contrast, while
sludge is a semi-solid material resulting from the treatment process, it doesn't possess
the same slippery characteristics as polymers. Floc is a collection of particles that clump
together, and while it can exhibit certain viscous properties, it is not specifically known
for being highly slippery. Fat, although slippery to a degree, does not have the level of
viscosity or the functional application that polymers have in wastewater treatment
systems. Thus, the correct answer emphasizes the unique properties of polymers in the
context of wastewater management.
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3. What do Total Suspended Solids consist of?
A. Settable and suspended
B. Soluble and volatile
C. Dissolved and inorganic
D. Organic and carbonaceous

Total Suspended Solids (TSS) primarily consist of particles that are suspended in water,
which can include both settable solids and suspended solids. Settable solids are those
that can settle out of the water column when allowed to stand for a period, while
suspended solids remain dispersed in the liquid. TSS is a critical parameter in
wastewater treatment as it is indicative of the cleanliness of water and is related to the
ability of the water to support aquatic life.   The other options involve different
classifications that do not encompass the full scope of TSS: for instance, soluble and
volatile refers to substances that remain dissolved in water rather than being suspended,
and organic and carbonaceous pertains to a specific type of material rather than total
solids. Thus, understanding the composition of TSS as comprising both settable and
suspended solids is key to managing wastewater effectively.

4. What is the most appropriate action to take if you notice a
rise in hydrogen sulfide (H2S) levels?
A. Increase ventilation in the area
B. Reduce wastewater flow
C. Start chemical treatment immediately
D. Ignore it if odor is not present

Increasing ventilation in an area where hydrogen sulfide (H2S) levels are rising is the
most appropriate action because H2S is a toxic gas that can be harmful to health if
inhaled at elevated concentrations. Ventilation helps to dilute the gas, reducing its
concentration in the air and minimizing risk to workers and the surrounding
environment. Proper ventilation is essential in wastewater facilities, particularly in
confined spaces where H2S is prone to accumulate.  When the levels of H2S rise, it
indicates a potential hazard, and taking immediate steps to allow fresh air to disperse
this toxic gas is vital for ensuring safety. While reducing wastewater flow and starting
chemical treatment could address the source of the H2S issue, these actions would not
provide immediate relief and could potentially exacerbate the hazard in the short term if
the gas is not effectively dissipated. Ignoring the rise in H2S levels, even in the absence
of an odor, is particularly unwise, as the lack of odor does not negate the presence of the
gas, which can still pose serious health risks.
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5. What impact does increasing DO have on wastewater
treatment when sludge is thick?
A. It encourages faster settling
B. It keeps the sludge blanket low
C. It can improve the overall digestion process
D. It makes no significant difference

Increasing dissolved oxygen (DO) levels in wastewater treatment can significantly
enhance the overall digestion process, particularly when dealing with thick sludge.
Higher DO levels facilitate aerobic conditions, which are conducive to the activity of
aerobic microorganisms that break down organic matter more efficiently. These
microorganisms utilize oxygen for respiration, leading to the decomposition of organic
materials and the reduction of sludge volume, which improves the overall efficiency of
the treatment process.  Improved aerobic digestion can result in the stabilization of
sludge, reducing odors and pathogens, and producing a more manageable end product
for disposal or land application. This process not only boosts the rate of digestion but can
also lead to better nutrient removal and enhanced water quality overall.   While higher
DO levels can influence other aspects of the treatment process, the direct relationship
with enhanced digestion is a key benefit, making this the correct assessment of the
impact of increased DO on thick sludge in wastewater treatment.

6. How long can a zone of a spray field, totaling 80 acres and
applying 0.7 MGD, be operated before needing rotation?
A. 2.1 days
B. 3.1 days
C. 4.5 days
D. 5.0 days

To determine how long a spray field can be operated before needing rotation, you must
consider both the size of the spray field, which is 80 acres, and the volume of wastewater
being applied, set at 0.7 million gallons per day (MGD).  In general, spray fields require
rotation to prevent saturation and ensure proper treatment of wastewater. The typical
recommendation for duration of continuous application before rotation is derived from
the field's capacity to handle moisture without becoming overly saturated or causing
runoff, which can vary based on soil type, vegetation, and other environmental factors. 
In this instance, the correct answer aligns with industry standards for the management
of wastewater within a spray irrigation system. Studies and guidelines often suggest that
an interval of about 3.1 days of continuous operation is a practical period before needing
to rotate to allow the soil to recover and to maintain effective treatment and absorption
rates.   This rotation also helps in managing the vegetative cover, promoting healthy
growth, and allowing for proper aerobic and anaerobic breakdown of waste captured in
the soil. By rotating after this time frame, operators are able to ensure that the land is
not overburdened, protecting the integrity of the ecosystem while maintaining
compliance with wastewater management practices.   In contrast, shorter durations
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7. What are the primary functions of polishing ponds in
wastewater treatment?
A. Reduce pollutants and improve effluent quality
B. Increase BOD levels
C. Enhance solids settling
D. Erode contaminants

Polishing ponds play a crucial role in the final stages of wastewater treatment by
primarily focusing on reducing pollutants and improving effluent quality. As treated
wastewater flows into these ponds, natural processes occur that further enhance the
clarity and composition of the water.   Microbial activity in the pond helps to break down
remaining organic matter and nutrients, leading to a reduction in biochemical oxygen
demand (BOD) and other contaminants. Additionally, the sunlight in these ponds
promotes the growth of algae and other aquatic plants, which also contribute to the
absorption of nutrients, ultimately leading to cleaner water being released into the
environment.  This function is integral to ensuring that the effluent meets regulatory
standards for discharge, thus preventing environmental harm and protecting ecosystems
downstream. The other options do not accurately represent the primary functions of
polishing ponds. For instance, increasing BOD levels would contradict the goal of
treatment, enhancing solids settling is more related to sedimentation tanks rather than
polishing processes, and eroding contaminants does not signify a treatment process used
in polishing ponds.

8. What condition might cause an anaerobic digester to
become unstable, often referred to as "stuck" or "sour"?
A. Low pH levels
B. High acid production
C. Excessive temperature
D. High solids concentration

The condition that often leads to an anaerobic digester becoming unstable, known as
"stuck" or "sour," is typically associated with high acid production. In anaerobic
digestion, microorganisms break down organic material in the absence of oxygen,
producing biogas. A key aspect of this process is maintaining a balanced microbial
community that can efficiently convert substrates into biogas while minimizing the
accumulation of volatile fatty acids (VFAs).  When the production of these acids exceeds
the system's ability to neutralize them, usually due to an overload of organic material or
shifts in operational parameters, it can lead to a decrease in pH and the potential
inhibition of methanogenic bacteria. These bacteria are critical for the conversion of the
acids into methane, a primary goal of the digestion process. As the acid concentration
rises and pH declines, the microbial community becomes unbalanced, resulting in a
situation where biogas production stalls, and the digester is considered "stuck" or "sour."
This understanding highlights the importance of controlling organic loading rates and
monitoring acid levels to maintain the health and stability of anaerobic digesters,
ensuring that they perform efficiently in converting waste into usable biogas.
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9. What is the standard distance between manholes in
wastewater systems?
A. 100-200 ft
B. 200-300 ft
C. 300-500 ft
D. 500-700 ft

The standard distance between manholes in wastewater systems is typically set at 300 to
500 feet. This range is established to ensure that maintenance, inspection, and cleaning
processes can be carried out effectively and safely. Placing manholes too far apart could
make it difficult to access certain sections of the pipeline when needed, potentially
leading to problems such as blockages or the inability to perform necessary repairs.
Additionally, the specified distance helps in maintaining the structural integrity of the
wastewater system and allows for more efficient management of flow dynamics. By
adhering to this standard, wastewater systems can function more effectively, providing
better service and reducing the risk of overflow or failure.

10. What is the most likely cause of a high sludge blanket in a
clarifier?
A. Too much chlorine addition
B. Filamentous bacteria causing slow settling
C. Low MLSS concentration
D. Rapid influent flow

The most likely cause of a high sludge blanket in a clarifier is related to filamentous
bacteria causing slow settling. When filamentous bacteria are present in excess, they can
create a network of filaments that entraps floc particles, leading to poor settling
characteristics. This results in the excess accumulation of solids in the clarifier,
contributing to a high sludge blanket. The presence of this type of bacteria indicates that
the solids are not settling properly, which can hinder the separation process designed to
clarify the wastewater effectively.  In contrast, excessive chlorine addition can disrupt the
microbial community, and low mixed liquor suspended solids (MLSS) concentration
would generally lead to less sludge accumulation in the clarifier. Rapid influent flow can
also result in poor settling, but it would typically not lead to a high sludge blanket by
itself without the additional influence of settling characteristics affected by bacteria or
other factors. Overall, the interaction between filamentous bacteria and the settling
process is critical in understanding the formation of a high sludge blanket in clarifiers.
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