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:
heavy sludge at the bottom, floating scum at the top, and partially
clarified liquid in the middle.

AKE? Limitation: Rising biogas bubbles from bottom digestion re-suspend settled

solids into the effluent line.
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Imhoff Tank Operation
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Two-Story Separation

The Imhoff tank resolves single-chamber re-suspension by separating ﬂj"'gff
sedimentation and anaerobic digestion into two vertically stacked pipe

compartments.

Solids settle in the top V-shaped hopper and slide through a bottom slot
into the lower digestion chamber.

Gas Deflector Advantage: Deflector baffles direct rising biogas away from the upper

settling zone, keeping the effluent clear and fresh.
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Comparative Performance Matrix

Design Feature / Criteria Septic Tank Imhoff Tank

Chamber Architecture Single compartment (mixed zones) Two-story (separated compartments)
TSS Removal Efficiency 40% - 55% 60% —75%

BODS5 Reduction 25% - 40% 30% - 50%

Effluent Odor Level High (Septic & Anaerobic) Low to Moderate (Fresh)

Footprint & Depth Shallow & Large Footprint Deep Structure (Underground)

Target Application Individual households (1=10 PE) Institutions & Communities (50-20,000 PE)




5. Advantages and Disadvantages of Septic and Imhoff Tanks

5.1 Advantages of Septic Tank

The primary advantage of a septic tank is its extreme simplicity in both
construction and operation. Because it consists of a single or double-chambered tank
with no moving parts, it can be built using locally available materials like concrete,
brick, or even fiberglass. This makes it an exceptionally low-cost solution for individual
households, especially in rural or peri-urban areas where professional engineering

services may be limited.

Furthermore, septic tanks require very little land area and operate entirely by
gravity, meaning they do not require electricity or complex machinery. This passive
nature ensures that the system remains functional even during power outages or in
regions with unreliable infrastructure. When properly sized and maintained with
periodic desludging, a septic tank provides a reliable, "set-and-forget” method for basic

primary treatment of domestic wastewater.

Figure 5.1 - Space-efficient septic tank system for residential use
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5.3 Advantages of Imhoff Tank

The Imhoff tank’s greatest advantage is its superior ability to produce a much
clearer and more stable effluent than a standard septic tank. By physically separating
the sedimentation and digestion zones, it prevents rising gases from disturbing the
settling process, resulting in a higher removal rate of suspended solids. This makes the
Imhoff tank a much more robust primary treatment option for larger volumes of

wastewater or for systems feeding into sensitive secondary treatment units.

Another major benefit is the quality of the sludge produced; the isolated
digestion chamber allows for a more complete anaerobic breakdown, resulting in a
stabilized, relatively odorless sludge that dries quickly. The system is also compact and
vertical, allowing it to treat higher volumes of wastewater on a smaller surface footprint
compared to multiple septic tanks. Like the septic tank, it remains a low-energy

technology that does not rely on mechanical aeration or electricity.

Figure 5.2 - Imhoff tank facility for large-scale wastewater management
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