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Location 
Kandundu C Compound, Solwezi, 
North-western Province, Zambia  
 

Purpose 

Treatment of community wastewater 
 

Cost 

USD $385,000  
(Cost per beneficiary: $382) Including 
planning, community sensitization, 
design and construction)  
 

Beneficiaries 

120 Households (approx. 1,000 peo-
ple) 
 

Funded by 

Devolution Trust Fund (DTF)  
 

Beneficiary/Owner: 

North western Water Supply & Sew-
erage Company (NWWSC) 
 

Construction Period 

2009-2013  
(February 2013 commissioning) 
 

Infrastructure Layout 

 User Interface Private household 
flush toilets 

 Conveyance Simplified sewer pipe-
line (110mm  diameter PVC waste 
pipe with integrated biogas digest-
ers as interceptor chambers) 

 Treatment  
Primary:  (2) 20m3 Biogas Digester, 
(2) 40m3 Biogas Digester , (1) 30m3 
Biogas Digester 
Secondary: 600m3 Anaerobic Baffled 
Reactor + Anaerobic Filter (ABR-120) 
Tertiary: (2) 150m2 Planted Horizon-
tal Gravel Filters (in series ) 

 

Wastewater Source & Amount 

 Black + Grey Water (Flush Toilets, 
Bathroom, Kitchen) 

 40m³/day 
 

Facts & Figures  

Case Study: P-LOCSAN Kandundu 

C DEWATS, Solwezi 

In response to the inadequate water and sanitation coverage 
in peri-urban areas, the Devolution Trust Fund (DTF) launched 

the first call for Pilot on Low-Cost Sanitation (P-LOCSAN) in 2008. The North 
Western Water Supply and Sewerage Company (NWWSC), based in North West-
ern Province, Zambia identified Kandundu C as a peri-urban compound in critical 
need of sanitation upgrades.  

BORDA and WASAZA were engaged to facilitate a Community Participatory Ap-
proach (CPA) process and develop a technical concept for sanitation upgrades 
appropriate to the local conditions. Kandundu C now has an efficient, effective 
wastewater treatment system that can be operated with minimal energy and 
costs and additionally incorporates opportunities for energy and water recovery. 
The project was officially commissioned in February 2013. 

Solution 

By 2008, improved sanitation coverage in Zambia’s urban ar-
eas was less than 60%. Zambia is one of the most urbanized 

countries in sub-Saharan Africa and populations continue to rise particularly in 
peri-urban areas. Local utilities are often unable to keep up with the growing de-
mand for services, which often lack centralized water and sanitation infrastruc-
ture.  

Kandundu C Compound in the rapidly expanding town of Solwezi, North-
western Province is an example of these conditions. Inhabitants of the area re-
lied on pit latrines and failing communal septic tanks for their sanitation, result-
ing in open flow of untreated sewage in the community, causing a threat to 
groundwater sources and causing unsafe, unhygienic conditions. 

Challenge 

 

 

CPA Process 
The project involved many stakehold-
ers, including the community itself, 
which was engaged in an intensive Com-
munity Participatory Approach (CPA) 
process in order to promote community 
ownership of the sanitation infrastruc-
ture and to identify appropriate and 
affordable sanitation options for the lo-
cal conditions. Community members 
and key stakeholders were involved 
from the project conception through 
completion, and contributed in various 
ways including financial, labor, land or 
other in-kind contributions. 

Concept 



Sanitation Infrastructure Layout 

The Kandundu C sanitation 
concept consists of a small-
bore sewer network with 
integrated biogas digesters 
as intermediate settlers 
providing primary treatment 
and energy recovery. A de-
centralised wastewater 
treatment system 
(DEWATS), which requires 
no external energy or chem-
ical inputs, treats 
wastewater allowing for  
localized water and nutrient 
reuse. Components are de-
scribed in detail below. 

User Interface - Household water supply and flush toilets were existing prior 
to the project.  Additionally, the economic conditions of the community were 
such that  households in general could afford the additional cost of water for 
flushing. Thus, water-borne, rather than dry, sanitation was deemed appro-
priate. 

Conveyance - A small-bore sewer system was selected for conveyance of 
wastewater, as a  feasibility study for the Kandundu C area showed similar 
investment costs and a 70% running cost savings over a ten year period for a 
small-bore sewer network as compared to conventional sewer system. The 
system consists of small diameter pipes with biogas digesters as intermediate 
settlers integrated into the network (each of the two branches has (1) 20m3 
and (1) 40m3 digester). The settlers serve multiple functions: principally, the 
digesters provide primary treatment, reducing the COD by up to 75%, there-
fore reducing ‘end-of-pipe’ treatment requirements. The intercepting and set-
tling of organic and inorganic materials additionally results in a solid-free 
effluent overflow,  preventing blockages and reducing maintenance require-
ments.  Furthermore, with liquid-only effluent, the sewer pipes can be placed 
at a lower slope, thus reducing construction costs and eliminating the need 
for pumping requirements.   

A further benefit of the digesters is the recovery of energy: as the organic sol-

Biogas Source & Utilization 
 Domestic sewage  

 Biogas recovered in digester inter-
mediate settlers used for household 
cooking energy.  

 

Energy recovery 
 10 household biogas connections 

installed  

 7.0m3 biogas recovered per day 

  90% methane content 
 
Equivalent to:  

 8,500 kg charcoal savings per year 

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

 8,150 ZMW ($1,350 USD) financial 
savings per year  

 

Effluent Reuse 

Irrigation of a small banana plantation 
and use in a fish-pond 

 
Project Partners 

BORDA – Technical Experts 
WASAZA— Technical Experts; 
Community Participatory Approach 
(CPA) Facilitators 
GIZ, DTF – Funder; Overall project 
coordination 
NWWSC – Owner; Project 
implementation 

 

Biogas Digester Anaerobic Filter Anaerobic Baffled Reactor Horizontal Planted Gravel Filter 
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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.  

ids settle and accumulate in the anaerobic conditions of the digesters, biogas, a renewable energy com-
posed of methane and carbon dioxide, is produced. The biogas is piped to nearby households where it is 
used as a clean source of cooking energy.  In total, 10 households are connected with biogas. 

 

Treatment - After primary treatment provided by 
the integrated digesters in the sewer network  and a 
final 30m3 biogas digester, the liquid wastewater 
effluent overflows into a 600m3 anaerobic baffled 
reactor (ABR). The ABR consists of 6 treatment lines 
of six chambers followed by 3 anaerobic filters (AF) 
filled with stone filter material. From the outlet of 
the ABR, the wastewater effluent is distributed hori-
zontally through two 150m2 planted gravel filters 
(PGF). The PGFs provide both anaerobic and aero-
bic treatment and reduce the nutrient levels in the 
wastewater through plant uptake.  The DEWATS 
system furthermore operates through biological 
and gravitational principles, and therefore requires 
no external energy or chemical inputs.  

 

Disposal/Reuse - Finally, after the tertiary treatment 
provided by the PGFs, the wastewater exits the DE-
WATS system and is directed to a small banana 
plantation and fish pond in a neighboring property. 
Excess treated effluent runs off into a near-by 
stream.  

Overall the DEWATS treatment system reduces  
organic content  (COD) by 93%. 

6.8m3 of biogas is recovered on a daily basis (YR: 2014), equivalent to an overall annual reduction of 
6,800kg charcoal, 58 tonnes of CO2(eq) ) GHG emissions, and a cost-savings of $1,350 USD per year.  


