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Typically a loamy sand or sandy loam 

Typically a sand or loamy sand 

Typically a sand 

Topsoil with organics and mineral material 

The layers very typically 
stripped away and not used for 
soil treatment 

This layer often stripped away and 
replaced with “Title 5” sand 

This layer, typically devoid of 
biological activity compared 
with shallower soil layers, is 
often used for leachfield 
placement. 
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Nitrogen Nitrogen ––  a case in point…..a case in point…..  



NO3
- NO3

- NO3
- NO3

- NO3
- 

Groundwater Flow 

NO3
- NO3

- NO3
- 

NO3
- NO3

- NO3
- 

NO3
- 

NO3
- 

Septic Tank 
Standard leaching trench 

N2 (gas) 



But what if But what if 
we could……. we could…….   
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But what if But what if 
we could……. we could…….   
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We could reduce the nitrate 
to nitrogen gas (a process 
also called denitrification) 

Nitrogen gas 

Nitrate 









A Brief Data Summary of Experiments Performed at  
Massachusetts Alternative Septic System Test Center 
 



Cover 6-8” 

Nitrify 18” 

Denitrify 18” 

System Profile 
< 48” 

Low pressure time dosed shallow drainfield 



Small scale unsaturated flow system 
hydraulically loaded at code-prescribed rate 

Mean 5.0 mg/L TN 
Median 3.2 mg/L TN 
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Loamy Sand 

Septic  
Tank  
Effluent 

Silty Sand/ Sawdust 20% 

Low pressure dosed distribution lateral 

NH3→ NO3
- 

NO3
-→ N2(gas) 

Sampling port 
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Sawdust/Silt mix 

Septic Tank Pump 
Chamber 

Shallow low pressure dosed drainfield 

Groundwater Flow 



Mean 6.5mg/L TN 
Median 6.8 mg/L TN 
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Cover 6-8” 

Nitrify 18” 

Denitrify 18” 

System Profile 
< 48” 

Low pressure time dosed shallow drainfield 
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Mean 8.6 mg/L TN 
Median 7.9 mg/L TN 





Shallow soils-based systems integrate wastewater 
disposal and treatment by using natural  
processes in the most biologically active and 
diverse soil ecosystem. 

Improves contaminants of emerging concern removal 
Improves nitrogen, phosphorus and pathogen removal. 



The greater and  more uniform the dispersal of 
septic tank effluent to the soil particles, the better 
the treatment. 



Research suggests that Research suggests that 
amending portions of the amending portions of the 
leachfield may facilitate leachfield may facilitate 

reduction of nitrogenreduction of nitrogen  
(amendments for other contaminants may be possible)(amendments for other contaminants may be possible)  



• Systems would have to take up more areal area 
in order to accommodate lower hydraulic 
loading rates; 

• Systems would require regular annual 
maintenance; 

• Designs would be more difficult (and hence 
expensive); 

• Inertia; 
• Science in some areas would have to  be refined; 
• Etc…etc. 



Questions ? 


