


The Drainfield and The Soil 

The Drainfield  
 
The drainfield (leachfield) is the next treatment step 
in an on-site wastewater management system.  It is 
a soil adsorption field that is designed to receive 
clarified sewage from the septic tank and discharge 
it underground into the soil.     
 
The drainfield is typically a gravel filled trench with 
a perforated pipe running through its length.  There 
are alternatives for in-trench materials, such as 
plastic domes that are open on the bottom, polysty-
rene bundles, and large diameter pipes.  Regard-
less of the in-trench material, the clarified sewage 
seeps through the installed media and spreads 
along the trench.  The entire drainfield is usually 
covered with soil and vegetation. 

What happens when the drainfield fails? 
 
If the drainfield fails, water can back up in sinks, showers and toilets in the house.  In addition, untreated 
wastewater can bubble up to the soil surface, resulting in odors and possible health hazards.  If a drainfield 
fails, it may be necessary to replace the entire drainfield with a new one, although in many cases, the addi-
tion of an extra drainfield or drainfield renovation can fix failing drainfields without complete replacement. 

The Soil 
 
The soil environment treats the wastewater by filtra-
tion, decomposition of organic material and reten-
tion of pathogens. 
 
As the liquid spreads through the soil, a “biomat” or 
“clogging mat” forms on the wetted soil.  The mat is 
composed of bacteria and bacterial products, which 
consume biodegradable materials and some micro-
organisms.  The mat also filters out most patho-
gens and parasites and delivers the water to the 
soil at a rate slower than the soil can transmit so it 
slowly filters through the soil.  The wastewater that 
enters the soil is taken up by plants or moves on to 
ground or surface water after treatment in the soil. 
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Environmental Impacts of On-Site Wastewater Treatment Systems 

Constituent Septic Tank Effluent Percolate into ground water  
(% removal) 3 - 5 ft depth 

Total Suspended  Solids 50 - 100 mg/L >90% 

Total Nitrogen 40 - 100 mg/L 10 - 20% 

Total Phosphorus 5 - 15 mg/L 0 - 100% 

Fecal Coliforms 1,000,000 - 100,000,000 organisms/100 mL >99.99% 

Viruses (hepatitis, etc) 0 - 100,000/mL (episodically present at high levels) >99.99% 

Domestic Wastewater Composition 

On-site wastewater treatment systems usually have 
high removal rates for most wastewater pollutants, 
including biochemical oxygen demand, suspended 
solids, bacterial indicators (fecal coliform), metals, 
phosphorus, and some viruses.  However they are 
not designed for removing many other pollutants 
that are put into them.  Byproducts of organic de-
composition can also be pollutants.  Nitrates, a by-
product of organic decomposition, are the most 
widespread contaminants of groundwater in the 
United States and contribute to health problems in 
humans and animals. Nitrates and many household 
chemicals, are easily dissolved in water  so they 
move with the water from the drainfield to ground-
water.   
 

Bacteria and viruses are also common in waste wa-
ter and can often readily move through wet soils.  If 
the drainfield is not filled with water, the bacteria 
and viruses will be removed from the wastewater 
due to exposure to oxygen and dry conditions, how-
ever, if the drainfield is saturated due to excessive 
rainfall, poor soil conditions, or excessive house-
hold use, the filtration capacity of the soil will be lost 
and bacteria and viruses could survive for long peri-
ods of time.  This is why Georgia regulations re-
quire 2 feet of unsaturated soil below the drainfield. 

The figure to the left demonstrates 
how effluent from on-site wastewater 
treatment systems may reach ground 
water or surface water. This figure 
demonstrates the importance of 
proper siting of on-site wastewater 
systems 
 
Restrictive soil layers or bedrock re-
duce the amount of filtration treatment 
the effluent receives. These layers 
may cause effluent to reach surface 
water or shallow wells down grade of 
the system.   
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On-site wastewater treatment systems are generally 
effective wastewater treatment systems, however if 
they are improperly designed or maintained, or if 
they are in dense concentration, they can have ad-
verse environmental impacts.   
 

It has been estimated that between 10% - 20% of all 
on-site wastewater treatment systems in the United 
States are not functioning properly (although Geor-
gia’s failure rate is much lower because of generally 
favorable soil and geologic conditions).  In addition, 
concerns have been raised that combined output 
from densely packed on-site wastewater treatment 
systems may exceed the natural ability of soils to re-
ceive and purify the wastewater before it reach 
groundwater or adjacent surface water.  Studies 
have shown that densities less than two systems per 
acre do not result in contaminant levels above EPA 
standards.  The density of septic tanks has been 
identified as one of the most important factors influ-
encing the likelihood of groundwater contamination.   
 

On-site wastewater treatment systems handle and 
discharge large amounts of water into the soil, so 
densities of on-site wastewater treatment systems 
greater than 2 per acre could cause ground or sur-
face water to become contaminated.   
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