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Understanding the design, operation, and optimization of wastewater treatment plants (WWTPs) is essential
for managing urban and industrial wastewater effectively. When a plant is set to receive a flow of
approximately 35,000 cubic meters per day (around 10 million gallons per day, MGD) with a specific
characteristic of raw wastewater biochemical oxygen demand over five days (CBOD5), it presents unique
challenges and opportunities. This article explores the critical aspects of handling such flow rates and
pollutant loads, focusing on treatment processes, design considerations, operational strategies, and
environmental compliance.

Overview of Wastewater Flow and CBOD5 Characteristics

Flow Rate Significance

A daily flow of 35,000 M3/d (10 MGD) represents a substantial volume requiring robust infrastructure and
treatment capacity. Such flow rates are typical of medium to large municipalities or industrial complexes.
Managing this volume efficiently is crucial for safeguarding water quality, public health, and environmental
sustainability.

Key considerations include:

Design capacity of influent pumping stations and primary treatment units

Flow variability during peak and off-peak periods

Capacity for future expansion or flow increases

CBOD5 and Its Impact

Biochemical oxygen demand over five days (CBOD5) is a critical parameter indicating the amount of
biodegradable organic matter in wastewater. High CBOD5 values suggest high organic pollution, which can
deplete dissolved oxygen in receiving water bodies, harming aquatic life.

Implications of raw wastewater CBOD5 include:

Necessity for efficient biological treatment processes

Design of aeration systems to meet oxygen demand

Monitoring and control strategies to optimize treatment efficiency



Design Considerations for the Wastewater Treatment Plant

Preliminary and Primary Treatment

At this stage, the goal is to remove large solids, grit, and settleable materials to protect downstream
biological processes.

Components include:

Bar screens and grit chambers: To remove large debris and inorganic materials.1.

Primary clarifiers: To settle out suspended solids, reducing organic load and CBOD5 before biological2.
treatment.

Proper sizing and operation of these units are essential to prevent upstream clogging and to optimize flow to
secondary treatment.

Secondary Biological Treatment

The core of biological wastewater treatment involves microbial processes to degrade organic pollutants like
CBOD5.

Key technologies include:


