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Understanding the process of wastewater treatment is vital for ensuring
environmental protection and public health. When incoming wastewater boasts a
Bod5 (Biochemical Oxygen Demand over five days) of approximately 200 mg/1, it
indicates a significant level of organic pollution. Properly managing this
wastewater through a well-designed secondary treatment process is essential
to reduce pollutants to acceptable levels before discharging into natural
water bodies. This article delves into the intricacies of secondary
wastewater treatment, focusing on processes, efficiency, and best practices
to handle high Bod5 levels effectively.

What Is Bod5 and Why Is It Important?

Defining Bod5

Biochemical Oxygen Demand over five days (Bod5) measures the amount of
dissolved oxygen bacteria require to decompose organic matter in water over a
five-day period at a specified temperature (usually 20°C). It serves as a
crucial indicator of organic pollution in wastewater.

Significance of Bod5 Levels

- High Bod5 (e.g., 200 mg/l): Signifies substantial organic contamination,
necessitating effective treatment.

- Low Bod5 (e.g., below 30 mg/l): Indicates cleaner water, suitable for
discharge or reuse.

- Implications: Elevated Bod5 levels can lead to oxygen depletion in
receiving water bodies, harming aquatic life.

Characteristics of Wastewater with Bod5 Equal
to About 200 Mg/1

Wastewater with a Bod5 of approximately 200 mg/l is typically generated from
sources such as municipal sewage, industrial effluents, or combined
stormwater systems. Its characteristics include:



- High organic load

- Presence of nutrients like nitrogen and phosphorus

- Potential presence of suspended solids and pathogens

- Variable flow rates depending on the source and time of day

Effective treatment requires a comprehensive approach to remove or reduce
these contaminants to protect downstream ecosystems.

Secondary Treatment: The Core of Organic
Pollution Reduction

What Is Secondary Treatment?

Secondary treatment is a biological process designed to significantly reduce
organic matter, suspended solids, and nutrients in wastewater after primary
treatment. It uses microbial activity to biologically degrade organic
pollutants.

Goals of Secondary Treatment

- Reduce Bod5 levels to below regulatory limits (often below 20-30 mg/1)
- Remove suspended solids and colloidal matter

- Minimize nutrient loads where applicable

- Prepare wastewater for tertiary treatment or final discharge

Key Processes in Well-Run Secondary Treatment

A well-designed secondary treatment facility employs several stages to ensure
high removal efficiency. The main processes include:

Activated Sludge Process

The most common secondary treatment method involves aerating wastewater in an
aeration tank mixed with activated sludge containing microorganisms.

Steps involved:

- Aeration to supply oxygen

- Microbial digestion of organic matter

- Settling of sludge in secondary clarifiers

- Returned activated sludge (RAS) recirculated to maintain microbial
populations

Advantages:



- High removal efficiency
- Flexibility in handling variable loads
- Proven technology with extensive operational history

Oxidation Ponds and Lagoons

For less industrialized or rural settings, stabilization ponds use natural
biological processes in large, shallow ponds.

Features:

- Sunlight and natural aeration facilitate microbial activity
- Suitable for smaller communities

- Less energy-intensive but slower in treatment

Sequencing Batch Reactors (SBR)
A modern, flexible alternative to continuous systems, SBRs operate in batch

mode, cycling through aeration, settling, and decanting phases.

Benefits:

- Compact footprint

- Precise control over treatment cycles
- Effective for variable flows

Operational Aspects of a Well-Managed Secondary
Treatment Plant

Ensuring optimal performance involves meticulous operation and maintenance
practices:

Monitoring and Control

- Regular measurement of Bod5, BOD, COD, TSS (Total Suspended Solids)
- Monitoring dissolved oxygen, pH, temperature
- Adjusting aeration rates based on real-time data

Sludge Management

- Proper sludge age control
- Regular sludge removal and handling
- Sludge stabilization and disposal



Maintenance

- Inspection and cleaning of aeration devices
- Calibration of sensors and control systems
- Preventive maintenance schedules

Challenges in Treating Wastewater with High
Bod5

Despite technological advances, treating high Bod5 wastewater presents
challenges such as:

- Shock loads causing process upset

- Excessive sludge production

- Nutrient imbalance affecting microbial activity
- Energy consumption for aeration

Overcoming these challenges requires adaptive management strategies and
technological upgrades.

Environmental and Regulatory Benefits of
Effective Secondary Treatment

Proper secondary treatment ensures compliance with environmental regulations
and offers numerous benefits:

- Reduction of organic pollution and oxygen demand

- Prevention of eutrophication in receiving waters

- Protection of aquatic ecosystems

- Improved water quality for downstream users or ecosystems

Complementary Treatment Steps for Enhanced
Purity

While secondary treatment significantly reduces organic matter, additional
steps can further improve water quality:

Tertiary Treatment

- Filtration (sand, membrane)
- Disinfection (chlorination, UV)
- Nutrient removal (nitrification, denitrification, phosphorus removal)



Recycling and Reuse

- Treated effluent can be reused for irrigation, industrial processes, or
groundwater recharge, reducing environmental impact.

Case Study: Efficient Secondary Treatment in
Action

Consider a municipal wastewater plant receiving influent with Bod5 around 200
mg/Ll. The plant employs an activated sludge process with the following
features:

- Aeration basins equipped with fine bubble diffusers

- Secondary clarifiers with high settling efficiency

- Automated control systems for dissolved oxygen and sludge retention time
- Regular sludge management protocols

Results:

- Bod5 reduced to below 20 mg/l

- Effluent meets discharge standards

- Operational costs optimized through automation

- Ecosystem impact minimized in receiving water bodies

Conclusion: The Path to Cleaner Water Through
Secondary Treatment

Treating wastewater with a Bod5 of about 200 mg/l in a well-run secondary
treatment facility is not only feasible but essential for sustainable water
management. By employing proven biological processes like activated sludge,
ensuring diligent operational practices, and continuously monitoring system
performance, treatment plants can effectively reduce organic loads and
protect aquatic environments. As technology advances, integrating tertiary
treatments and resource recovery options will further enhance wastewater
management's effectiveness, supporting environmental conservation and public
health initiatives worldwide.

Key Takeaways:

- Bod5 measurement is crucial for assessing pollution levels.

- Secondary treatment primarily uses biological processes to reduce organic
matter.

- Proper operation, maintenance, and monitoring are vital for treatment
success.

- Combining secondary with tertiary treatments can achieve higher water



quality standards.
- Implementing efficient wastewater treatment contributes significantly to
environmental sustainability.

Remember: Managing high Bod5 wastewater effectively is a cornerstone of
modern environmental protection efforts. Properly designed and operated
secondary treatment systems ensure that organic pollutants are minimized,
safeguarding ecosystems and human health alike.

Frequently Asked Questions

What does a BOD5 level of approximately 200 mg/1l
indicate about incoming wastewater quality?

A BOD5 level of around 200 mg/l suggests moderate organic pollution,
indicating the wastewater contains a significant amount of biodegradable
organic matter that needs treatment.

How effective is secondary treatment in reducing
BOD5 levels from incoming wastewater?

A well-run secondary treatment typically reduces BOD5 levels by about 85-95%,
significantly lowering organic pollutants and improving water quality.

What processes are commonly involved in secondary
treatment of wastewater with BOD5 about 200 mg/17?

Secondary treatment generally involves biological processes such as activated
sludge, trickling filters, or bio-towers that biologically degrade organic
matter, reducing BOD5 levels effectively.

Why is secondary treatment crucial for wastewater
with high BOD5 levels like 200 mg/17?

Secondary treatment is essential to prevent environmental pollution, reduce
oxygen demand in receiving waters, and comply with regulatory standards for
effluent quality.

What are the potential consequences of inadequate
secondary treatment for wastewater with BOD5 around
200 mg/1?

Inadequate treatment can lead to oxygen depletion in water bodies, causing
harm to aquatic life, eutrophication, and violations of environmental
discharge standards.



Can secondary treatment alone meet the discharge
standards for wastewater with BOD5 of 200 mg/17?

Yes, a well-designed and operated secondary treatment process can typically
reduce BOD5 to levels below regulatory limits, ensuring environmentally
compliant effluent discharge.

Additional Resources
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Wastewater treatment is a cornerstone of modern environmental management,
safeguarding water resources and public health. Among the various stages of
treatment, secondary treatment plays a critical role in reducing organic
pollutants before the effluent is released into natural water bodies. This
article explores the process of secondary treatment when incoming wastewater
exhibits a Biological Oxygen Demand over 5 days (BODs) of approximately 200
milligrams per liter (mg/l), highlighting the operational principles,
technological methods, and significance of a well-managed system.

Understanding BODs and Its Significance in Wastewater Treatment
What is BODs?

Biological Oxygen Demand over five days (BODs) is a standard measurement used
to quantify the amount of biodegradable organic matter present in wastewater.
It indicates how much oxygen microorganisms require to decompose organic
substances in the water over a five-day incubation period at 20°C.

Why is BODs Important?

- Indicator of Organic Pollution: A high BODs implies substantial organic
matter, which can deplete dissolved oxygen in receiving waters, harming
aquatic life.

- Design Parameter: Engineers use BODs to design and optimize treatment
processes, ensuring the system can effectively reduce organic loads.

- Regulatory Compliance: Many environmental regulations specify permissible
BOD levels in effluents, often below 20 mg/l.

Implication of a BODs of About 200 Mg/l

An incoming wastewater with a BODs of approximately 200 mg/l indicates a
relatively high organic load, typical of municipal sewage, certain industrial
discharges, or combined system outputs. This level demands efficient
secondary treatment to ensure compliance with environmental standards and to
prevent ecological disturbances downstream.



The Core of Secondary Treatment: Removing Organic Matter and Suspended Solids
What is Secondary Treatment?

Secondary treatment is a biological process aimed at removing dissolved and
suspended organic matter, nutrients, and pathogens from wastewater after
primary treatment (which primarily removes solids and greases). It leverages
microorganisms—primarily bacteria—that consume organic pollutants, converting
them into simpler, less harmful substances like carbon dioxide, water, and
biomass.

Goals of Secondary Treatment

- Significantly reduce BOD and Suspended Solids (SS)

- Improve effluent quality to meet regulatory standards

- Prepare wastewater for tertiary treatment or safe discharge into the
environment

Typical Outcomes for a Well-Run System with BODs of 200 mg/l

- Achieving BOD removal efficiencies of 85-95%
- Final BOD levels below 20 mg/l
- Substantial reduction of suspended solids and pathogens

Components and Technologies in Well-Managed Secondary Treatment
1. Activated Sludge Process

The most common form of secondary treatment, featuring aeration tanks and
secondary clarifiers.

- Aeration Tanks: Wastewater is mixed with activated sludge—a mixture of

microorganisms and flocculated biomass—while air or oxygen is supplied to
promote microbial activity.

- Secondary Clarifier: Allows the biological flocs to settle, separating

treated effluent from sludge.

Operational Highlights:

- Maintaining optimal dissolved oxygen (D0O) levels (typically 2-4 mg/1)

- Balancing sludge age (mean cell residence time) to optimize microbial

activity

- Monitoring parameters such as mixed liquor suspended solids (MLSS) and
sludge volume index (SVI)

2. Fixed-Film Systems



Including trickling filters and biofilm reactors, where microorganisms grow
on media surfaces.

- Suitable for smaller or specialized plants
- Less energy-intensive but may have lower removal efficiencies compared to
activated sludge

3. Sequencing Batch Reactors (SBR)

A fill-and-draw activated sludge process that operates in cycles, offering
flexibility and efficiency.

Operational Strategies for a Well-Run Secondary Treatment System

Achieving effective removal of BODs from 200 mg/l involves meticulous
operational control, regular maintenance, and monitoring:

- Optimal Aeration: Ensures sufficient oxygen for microbial degradation
without excessive energy consumption.

- Sludge Management: Regular sludge wasting to prevent over-accumulation and
maintain microbial health.

- pH Control: Maintaining neutral pH (6.5-8.5) to support microbial activity.
- Temperature Regulation: Microbial processes are temperature-sensitive;
ideally maintained around 20-25°C.

- Monitoring and Control: Continuous measurement of parameters such as BOD,
MLSS, DO, and pH to adjust operational variables promptly.

Challenges and Solutions in Managing High Organic Loads
Common Challenges:

- Turbidity and Suspended Solids: Excess solids can hinder microbial activity
and settle poorly.

- Foaming and Bulking: Caused by filamentous bacteria, leading to poor sludge
settleability.

- Sludge Bulking and Foaming: Requires process control and sometimes chemical
additions.

- Inhibitory Substances: Industrial discharges may contain toxic compounds
that impair biological activity.

Strategies to Overcome Challenges:

- Pre-treatment: Industrial waste pre-treatment to reduce toxic inputs.

- Sludge Conditioning: Use of coagulants or bio-augmentation.

- Process Optimization: Adjusting aeration, sludge age, and feeding regimes.
- Regular Maintenance: Cleaning clarifiers and aeration systems.



Environmental and Regulatory Significance

A well-operated secondary treatment plant handling wastewater with a BODs of
200 mg/1 plays a vital role in environmental protection:

- Reducing Organic Pollution: Minimizes oxygen depletion in receiving waters,
protecting aquatic ecosystems.

- Preventing Eutrophication: By removing nutrients associated with organic
matter, it helps prevent algal blooms.

- Compliance with Regulations: Ensuring effluent BOD levels are within
permissible limits to avoid penalties and legal issues.

- Public Health: Reducing pathogenic organisms and organic pollutants that
can pose health risks.

The Future of Secondary Treatment: Innovations and Sustainability

Advances in biological treatment technologies continue to improve efficiency
and sustainability:

- Membrane Bioreactors (MBRs): Combining biological treatment with membrane
filtration for higher quality effluent.

- Bioaugmentation and Enzyme Technologies: Enhancing microbial activity with
specialized strains or enzymes.

- Energy Optimization: Use of renewable energy sources and energy recovery
from sludge digestion.

- Automation and Smart Monitoring: Employing sensors and data analytics for
real-time process control.

Conclusion

Treating wastewater with a BODs of about 200 mg/l in a well-run secondary
treatment system is a complex yet vital process rooted in biological
principles and operational excellence. By harnessing microbial activity,
maintaining optimal conditions, and employing advanced technologies,
treatment facilities can effectively reduce organic loads, ensuring water
quality, environmental health, and compliance with regulatory standards. As
innovations continue to emerge, secondary treatment will remain a dynamic and
essential component of sustainable water management, protecting ecosystems
and public health for generations to come.
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