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Bio-latrines  

A dry sanitation solution 



 

  
 

  
 

  
 

  
 

  

Location 

Kabwe, Central Province, Zambia 

Purpose 

Improved sanitation for community 
school and energy for school kitchen 

Cost 

USD $7,900 

Number of Beneficiaries 

500 (Day-time Students & Staff) 

Funded by 

BOCCS 

Construction Period 

2010 

Infrastructure Layout 
 6 Toilets (drop; no water 

requirement) 

 20m³  Biogas Digester 

 5m³ Expansion Chamber 
 

Wastewater Source  
Day school toilets and handwashing 
facilities 

Biogas Source 

 Waste from toilets  

 Kitchen  and garden waste  
 

Biogas Utilization 

Cooking (lunch programme for 
vulnerable children) 

Energy Recovery 
 1.0m³ biogas per day 

 (76% methane content) 
 
Equivalent to:  

 900 kg charcoal savings per year 

 7.5 tonnes of CO2(eq)  GHG emissions 
reduced per year  

 1,040 ZMW ($200 USD) financial 
savings per year  

Reuse of Effluent 

Banana and taro plants 

By 2011 the number of students at Waya Community 
School, in Kabwe, Central Province, Zambia had grown to 

around 500 people. The existing pit latrines were in poor condition and were 
too few to accommodate the increasing student numbers. The school was 
facing a sanitation crisis.   

No sewer network existed in this rural area and water supply was unreliable. 
The school needed an appropriate low cost solution to provide improved san-
itation, which didn’t rely on  already scarce water resources.   

Challenge 

Case Study: 

Waya Community School 

 

BORDA and WASAZA were engaged by BOCCS to devel-
op an innovative solution to the sanitation crisis at  Waya 

Community School. The team developed the “bio-latrine,” a combination of 
sanitation and biogas technology. 

The bio-latrine design requires only minimal water inputs to function, and 
therefore is a potential solution for improved sanitation even in water-scarce 
environments.  The bio-latrine also provides energy in the form of biogas for 
cooking and effluent that can serve as nutrient rich irrigation water and. It’s 
a proven technology, which is ready for large scale implementation. 

Solution 

 
 

Project Objectives 
The primary objective of the implement-
ing partners was to provide the school 
with a low-cost, effective sanitation so-
lution without increasing reliance on al-
ready scarce and unreliable water re-
sources.   

The added benefit of the bio-latrine so-
lution was the provision of a clean, re-
newable cooking energy source. As 
Waya School operates a free lunch pro-
gramme for orphans and vulnerable chil-
dren,  which provides important nutri-
tional support and also encourages reg-
ular participation in class. The provision 
of biogas energy for cooking therefore 
benefits the school financially and re-
duces the health burden on the school’s 
kitchen staff by reducing harmful smoke 
produced through cooking with charcoal 
or firewood.  

Concept 

Facts & Figures  



The bio-latrine project furthermore provides water reuse opportunities and 
offers the opportunity of integrating practical environmental education as part 
of the student’s school curriculum. 

Sanitation Infrastructure Layout 

The sanitation user interface at Waya Community School in Kabwe consists of 6 
dry long drop toilets. The toilet superstructure is placed directly over the biogas 
digester’s inlet, allowing the faeces and urine to enter the digester without any 
need for water to flush. 

The digester functions as a settler, providing primary treatment through separa-
tion of solids from liquids. Organic solids  decompose via anaerobic digestion 
enabled by naturally occurring microorganisms. Treated wastewater is reused 
for irrigation of banana plants and elephant ear plants, which is grown around 
the bio-latrine and can be used as a natural toilet paper. 

Energy Production and Recovery  

Biogas, a combination of methane and carbon dioxide, is produced during the 
decomposition process, which is stored in the top of the  hemispherical digester 
dome and piped back to the kitchen for cooking energy use.  

An expansion chamber is installed at the outlet of the digester. The liquid inside 
this storage chamber provides pressure to transport the biogas to the point of 
use without need for pumps or other energy input to pressurize the gas. The wa-
ter necessary for anaerobic digestion and hydraulic pressure on the biogas is 
provided through the adjacent hand washing facilities and the urine entering the 
system.  

The point of use for the biogas is the school kitchen where the school cooks, 
Lina Chingalika and Rachel Lubasi, prepare lunch daily for the 38 orphans at-
tending the school. Before having the biogas for cooking they used only char-
coal or firewood. When the school couldn’t provide the two cooks with charcoal, 
they had to collect and carry firewood from the surrounding forest to the school.  

Cooking on charcoal and firewood also came with further disadvantages: during 
the rainy season, the charcoal was often difficult to ignite due to a high moisture 
content. Furthermore cooking on charcoal and firewood produced harmful 
smoke in the small kitchen, effecting the cooks breathing and health. Lina 
Chingalika says she’s very happy with the biogas because:  

 

Project Partners 

BORDA – Technical Experts 
WASAZA— Technical Experts; Health 
& Hygiene Training 
BOCCS – Funding 
Waya Community School  - Owner & 
Operator 

1.0m3 of biogas is recovered on a daily basis (YR: 2014), equivalent to an 

overall annual reduction of 900kg charcoal, 7.5 tonnes of CO2(eq)  GHG 

emissions, and a cost-savings of $200 USD per year.  

“...the biogas is easy to use, more powerful than charcoal and firewood, 
faster and there’s no more smoke and no more coughing.” 
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Bremen Overseas Research & Dev Association (BORDA) 

BORDA is specialist organization active in the fields of poverty alleviation 

and sustainable protection of natural resources. Since 2001, BORDA has 

concentrated on development-oriented cooperation projects and services in 

the field of Basic Needs Services (BNS). These projects are geared towards 

the development and dissemination of sustainable, decentralized service 

models with the intent of improving the supply of Basic Needs Services. 

Water & Sanitation Association of Zambia (WASAZA) 

WASAZA is a NGO registered in 1999. The goal of WASAZA is to harness 

sector expertise, competencies, promote best practice and provide overall 

professional support to water and sanitation to develop the sector and im-

prove service delivery.  WASAZA’s role in civil society is to contribute to-

wards access to modern, affordable and appropriate water and sanitation 

processes and technologies for urban, peri-urban and rural communities.  

Operations and Maintenance (O&M) 
The bio-latrine functions purely through biological and gravitational processes and therefore requires no add-
ed chemicals or energy inputs, and only minimal operational tasks are  required. The toilets should be cleaned 
regularly and desludging of the digester will be required after approximately 10-20 years depending on use.  

If the school wishes to produce more biogas, additional organic matter such as agricultural or kitchen waste 
can be added to the digester system through a second inlet manhole. The biogas stoves also need to be main-
tained periodically to remove blockages resulting from grease and oil, rust, and small dust particles. WASAZA 
and BORDA provide follow-up support to Waya Community School and also have trained staff at the school 
so the school’s employees can be empowered with the knowledge to perform these tasks in-house. 


