Wastewater Treatment Exam Questions And
Answers

What is advanced wastewaler treatment? - answer-any physochemical or biological
treatment precess addad lor the further processing of secondary trealmeant effluent

What does advanced wastewaler treatment do? - answer-reduce the levets of inorganic
nutrients {ex. Phosphale, ammonia, nilrale, nitrite)

Most complate mathod of treating sewage bul, becausa of costs, is nol widely adopled -
answer-advanced wastewater reatment

Convenlional secondary biological realment removes anly about of
phosphorus from wastewaler, necessitabing addibonal chemical or biological trealment -
answer-20%

Mosl commaonly used process for biological phosphorus removal? - answer-chemical
precipitation

How is chemical pracipitation accomplished? - answer-by the addition of either ron or
aluminum farming insoluble precipitates

The chemical precipitalion process results in up 1o 95% more sludge, contnbuting o7 -
angwer-addibonal disposal problems

¥hat is an alternative to chemical precipitation? - answer-enhanced biological
phosphorus removal (ebpr)

What is enhanced bislogezal phosphorus removal? - Bnswes-lefiary treatment that
encouragaes phosphores-accumulating bactena fo grow and can remove up tp 50% of

phosphorus

How does ebpr work? - answer-the waste stream is passed through anaerobic and
asrobic bioreaciors?

Anaerobic parl of ebpr? - answer-phosphonuis-accumulating ornganisms (paos) use

enargy available from slored polyphosphate 1o produce poly-hydroxyalkanocates (phas),
lierating soluble pod3-

Aarobsc part of ebpe? - answer-the stored phas are melabolized and used for energy.
The enargy is used to fuel new cell division and remove pod3- from the solution

Mew biclogically active pollutants are being released in reated or untreated sewage,
generaling lhe need for? - answer-new trealment systems to degrade these chemicals

Wastewater treatment exam questions and answers are essential tools for students and
professionals in the environmental engineering and water management sectors. Understanding the
principles, technologies, and regulations surrounding wastewater treatment is crucial for ensuring
public health and environmental protection. This article will provide a comprehensive overview of
common topics associated with wastewater treatment, accompanied by exam questions and answers
to help reinforce learning.



Introduction to Wastewater Treatment

Wastewater treatment is a process that involves the removal of contaminants from wastewater to
produce an effluent that can be discharged into the environment or reused. The process is crucial
for protecting water resources and public health. Wastewater can come from various sources,
including residential, industrial, and agricultural activities.

Key Concepts in Wastewater Treatment

1. Types of Wastewater:

- Domestic Wastewater: Originates from households and contains human waste, food waste, and
cleaning products.

- Industrial Wastewater: Generated from manufacturing processes, often containing harmful
chemicals and heavy metals.

- Stormwater: Runoff from precipitation that collects pollutants as it flows over surfaces.

2. Treatment Levels:

- Primary Treatment: Involves physical processes to remove large solids and settleable organic
matter.

- Secondary Treatment: Biological processes that degrade dissolved organic matter.

- Tertiary Treatment: Advanced treatment to remove remaining contaminants, including nutrients
and pathogens.

Sample Exam Questions and Answers

Basic Concepts

Question 1: What is the primary goal of wastewater treatment?

Answer: The primary goal of wastewater treatment is to remove contaminants from wastewater to
protect public health and the environment. This includes reducing the levels of organic matter,
nutrients, pathogens, and toxic substances before discharge or reuse.

Question 2: Describe the difference between BOD and COD.

Answer: BOD (Biochemical Oxygen Demand) measures the amount of oxygen that microorganisms
will consume while decomposing organic matter in water. COD (Chemical Oxygen Demand)
measures the total amount of oxygen required to chemically oxidize organic and inorganic matter in
water. BOD is a more specific measure of biodegradable material, while COD provides a broader
assessment of water quality.



Processes and Technologies

Question 3: What are the main processes involved in secondary wastewater treatment?

Answer: The main processes involved in secondary wastewater treatment include:

- Activated Sludge Process: A biological treatment method that uses microorganisms to decompose
organic matter.

- Trickling Filters: A fixed-bed biological treatment where wastewater is sprayed over media that
support microbial growth.

- Membrane Bioreactors (MBR): A combination of biological treatment and membrane filtration to
separate solids from liquid.

Question 4: Explain the role of chlorination in wastewater treatment.

Answer: Chlorination is used as a disinfection method to kill pathogens in treated wastewater. It
involves adding chlorine or chlorine compounds to the effluent, effectively reducing the
concentration of viruses, bacteria, and protozoa before the effluent is discharged or reused.

Environmental Regulations and Standards

Question 5: What is the significance of the Clean Water Act?

Answer: The Clean Water Act (CWA) is a significant piece of legislation in the United States aimed at
regulating the discharge of pollutants into the waters of the United States. It establishes the
National Pollutant Discharge Elimination System (NPDES), requiring facilities to obtain permits for
discharging wastewater and ensuring that effluent meets specific water quality standards.

Question 6: What are the typical effluent standards for treated wastewater?

Answer: Typical effluent standards may vary by region, but they often include limits on parameters
such as:

- Biochemical Oxygen Demand (BOD): < 30 mg/L

- Total Suspended Solids (TSS): = 30 mg/L

- Fecal Coliform: < 200 CFU/100 mL

- Total Nitrogen: < 10 mg/L (for advanced treatment)

- Total Phosphorus: < 1 mg/L (for advanced treatment)

Common Challenges in Wastewater Treatment

Wastewater treatment facilities face various challenges that can impact their operations and the
quality of treated effluent.

Operational Challenges



1. Inflow and Infiltration (I&I):
- Excess water from storm events can overwhelm treatment facilities, leading to untreated
discharges.

2. Sludge Management:
- Proper treatment and disposal of sludge generated during the treatment process is essential to
prevent environmental contamination.

3. Nutrient Removal:

- Many wastewater treatment plants struggle to effectively remove nitrogen and phosphorus, which
can lead to eutrophication in receiving waters.

Technological Challenges

1. Aging Infrastructure:
- Many treatment plants operate using outdated technology, which may not meet current regulatory
standards.

2. Emerging Contaminants:

- Pharmaceuticals, personal care products, and microplastics are increasingly being detected in
wastewater, requiring advanced treatment solutions.

Future Trends in Wastewater Treatment

As the field of wastewater treatment evolves, several trends are emerging that aim to improve
efficiency, sustainability, and environmental protection.

Innovative Technologies

1. Biological Nutrient Removal (BNR):
- Advanced processes that target specific nutrients to minimize environmental impacts.

2. Resource Recovery:
- Technologies that recover energy and valuable materials (e.g., phosphorus) from wastewater.

3. Smart Water Management:

- Utilizing data analytics, sensors, and IoT devices to optimize treatment processes and monitor
water quality in real time.

Public Engagement and Education

1. Community Involvement:
- Increasing public awareness and engagement in wastewater management decisions can lead to



better environmental practices.

2. Educational Programs:
- Offering training and certification courses for professionals in the field to keep up with
technological advancements and regulations.

Conclusion

Understanding wastewater treatment exam questions and answers is vital for students and
professionals aiming to excel in environmental engineering and water management fields. By
grasping fundamental concepts, processes, regulations, and emerging challenges, individuals can
contribute to effective wastewater treatment solutions. As technology advances and environmental
concerns grow, the importance of wastewater treatment will continue to rise, making knowledge in
this area increasingly valuable.

Frequently Asked Questions

What is the primary purpose of wastewater treatment?

The primary purpose of wastewater treatment is to remove contaminants from wastewater to protect
human health and the environment.

What are the main stages of the wastewater treatment
process?

The main stages of the wastewater treatment process are preliminary treatment, primary treatment,
secondary treatment, and tertiary treatment.

What is the difference between primary and secondary
treatment in wastewater management?

Primary treatment involves the physical removal of solids through screening and sedimentation,
while secondary treatment focuses on the biological degradation of dissolved organic matter.

What role do microorganisms play in wastewater treatment?

Microorganisms are crucial in secondary treatment as they break down organic matter and
pollutants through biological processes.

What is the function of a clarifier in a wastewater treatment
plant?

A clarifier is used to separate solids from liquids by gravity, allowing for the settling of sludge and
the removal of treated water.



What are common methods used in tertiary treatment?

Common methods used in tertiary treatment include filtration, nutrient removal, and disinfection
processes such as chlorination or UV treatment.

Why is it important to monitor effluent quality after
treatment?

Monitoring effluent quality is essential to ensure that the treated water meets regulatory standards
and is safe for discharge into the environment or for reuse.
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