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Ventilated Improved Pit Latrine (VIP) 
What is going on inside the pit? 



Biodegradation in pits 
Buckley model, 2008 

i) Rapid aerobic degradation of the 
readily biodegradable portion of 
freshly deposited faeces  

ii) Slow aerobic degradation of the 
biodegradable material remaining on 
the surface  

iii)  Anaerobic degradation to methane 
and CO2 

iv)  Negligible degradation of the bottom 
layer, the material accumulating here 
is considered biologically stabilised. 



Pour flush toilet 

Still and Louton, 2012 



Microbial Populations  
Inside the environmental “Black Box” 

Who’s there?  What are they doing (causative)?  
Can we influence them? 



Sampling a VIP   

A pit in Bester’s Camp, eThekwini 
municipality 
 
8 representative FS samples from 4 
different depth layers from the 
front and back of the pit 





Pour-flush toilet (PF) sampling 

Four Sites: 1, 2, 3, 4  
Sites 1 and 2 have two pits on site 
Sites 3 and 4 have a single pit on 
site  
a: active pit  
b: standing pit 
s: single pit 
Freshness: front>back 



Metagenomic analysis 
Community profiling of environmental samples through amplicon sequencing 

Bulk DNA extraction 16S PCR amplification 

I_am_Methanospirillum_spp.

I_am_Methanosaeta_spp. I_am_Methanosarcina_spp.

I_am_Methanospirillum_spp.

I_am_Methanospirillum_spp.

I_am_Syntrophomonas_spp.
I_am_Clostridium_spp.

I_am_Sedimentibacter_spp.

I_am_Syntrophomonas_spp.

Bioinformatic analysis 



Microbial community distribution 
VIP very different from PF communities 



Linking microbial community to conditions 



VIP Results Bacteroidales=
carbohydrate 
degraders Degrades chitin 

Pseudomonas= 
Versatile degrader 

Sulfurimonas= 
Sulfur oxidizer 

Atribacteria= 
fermenters 

Porphyromonas= 
Obligately anaerobic 
fermenter 

Igavibacter= 
Facultative 
anaerobe 

Treponema= 
Causes syphilis 



Pour-flush toilet (PF) 

Fresh material 
have similar 
communities Community shifts 

are site-specific 

Anaerobic  
fermenter 

Anaerobic, 
halotolerant,  
pathogenic 



Archaea Archaea in VIP 



Archaea 
Pour-flush toilet (PF) 



Archaeal populations  

Methanosaeta 

Methanospirillum 

Methanocorpuscollum = H2/CO2 



Findings 

• Unique insights using Illumina sequencing- first study on PF 
• Microbial community differences between VIP and PF 

latrines 
• Primary driver in difference are salts (potassium) 
• More anaerobic organisms at bottom layers of VIP, 

consistent with model 
• A variety of degradation processes can be identified: 

–  carbohydrate, protein, fermentation, methanogenesis, sulfide 
oxidation 

• More aceticlastic methanogenesis in VIPs, so pathway is 
through acetate 

• Methanogenesis in PF is through hydrogen 
 


