ENVIRONMENTAL ENGINEERING STUDY

Environmental Impact Assessment

A Comparative Performance Analysis of Septic Tanks and Imhoff Tanks in Decentralized Sanitation

® Technical Review & Application Guidelines



Executive Overview

O

Operational Mechanics

Comparison of single-chamber septic
tanks versus two-story Imhoff tanks,
focusing on solid settling and anaerobic
digestion separation.

I~

Treatment Efficiency

Quantitative analysis of pollutant
removal rates including BOD, COD, and
Total Suspended Solids (TSS) for both
decentralized systems.

4

Impact & Application

Evaluation of environmental risks to
groundwater and surface water,
accompanied by tailored deployment
recommendations.



Decentralized Sanitation Context

B Centralized Limitations

Effective wastewater management is critical for public health
and water body protection. In many peri-urban and rural areas
worldwide, centralized sewer infrastructure is technically
unfeasible or cost-prohibitive.

Decentralized primary treatment systems serve as the first line
of defense against biological and chemical pollution.

¥ Primary Treatment Role

Septic tanks and Imhoff tanks are the most established
decentralized primary treatment units for domestic blackwater
and greywater.

Understanding their operational differences is vital to preventing
pathogen contamination, nutrient enrichment, and groundwater
degradation.



Core Objectives of the Study

Assess Environmental Risks: Evaluate potential surface and groundwater contamination from improperly treated septic and Imhoff tank
discharges.

Evaluate Removal Efficiency: Quantify pollutant removal performance for organic parameters (BODS5, COD) and physical parameters
(TSS).

Determine Contextual Suitability: Match system capabilities (flow volume, maintenance demands, operational complexity) with spatial
and institutional settings.

Propose Actionable Improvements: Recommend simple engineering and operational practices to enhance effluent quality and support
long-term sustainability.



Septic Tank Operation

Single-Chamber Dynamics

A septic tank functions via physical gravity sedimentation and anaerobic
microbial digestion within a single compartment.

Incoming raw wastewater slows down, creating three distinct zones: ; i A e
heavy sludge at the bottom, floating scum at the top, and partially
clarified liquid in the middle.
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AKey Limitation: Rising biogas bubbles from bottom digestion re-suspend settled

solids into the effluent line.




Imhoff Tank Operation
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sedimentation and anaerobic digestion into two vertically stacked pipe compartment
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into the lower digestion chamber.
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Gas Deflector Advantage: Deflector baffles direct rising biogas away from the upper | Zigeﬁfion
settling zone, keeping the effluent clear and fresh.
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Pollutant Removal Performance

Total Suspended Solids (TSS) Removal

Septic Tank 50%

Imhoff Tank 70%

Biochemical Oxygen Demand (BOD5) Removal

Septic Tank 35%

Imhoff Tank

idta Synthesis: Imhoff tanks achieve 20% higher TSS removal and 15% higher BOD reduction compared to standard single-chamber septic tanks
due to unhindered physical sedimentation.
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