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Constructed wetlands in Africa

Session 1 (09:30-11:00) 
 Introduction to Constructed Wetland technology and latest 

developments (Guenter Langergraber, Austria)
 Practical experiences with implementing CWs in Uganda (Markus 

Lechner, Austria)
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Constructed wetlands in developing 
countries

Session 2 (11:30-13:00) 
 A simple, economic and efficient treatment solution for small 

communities in the State of Bahia (Agostina Chiavola, Italy)
 Is it possible to treat faecal sludge of Ouagadougouon with 

constructed wetlands planted with two plants species  (Tadjouwa
Kouawa, Burkina Faso)

 Utilization of a single-stage vertical flow constructed wetland to treat 
raw domestic sewage in a developing country  (Elias Sete Manjate, 
Brazil)

 Discussion on up-scaling CWs use in developing countries
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Next SG event

14th IWA Conference on Wetland 
Systems for Water Pollution Control, 
12-16 October 2014, Shanghai, 
China

 Deadline for abstract submission: 
30 Jan 2014

 http://www.iwawetland2014.org/
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Content

 Introduction
- Constructed treatment wetlands
- Sustainable implementation of sanitation systems

 CWs and the SuSanA sustainability criteria
 Practical experiences with CWs (in Austria)
 Summary
 Survey on CWs in East Africa
 Conclusions
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Introduction
Types of wetlands (Fonder and Headley, 2010)

 Natural wetlands are those wetland areas that exist in the landscape due to 
natural processes rather than having been created either directly or indirectly 
as a result of anthropogenic influences. 

 Constructed wetlands are man-made systems that are designed to mimic 
many of the conditions and/or processes that occur in natural wetlands. 

Purpose of constructed wetlands:

 Restored wetlands: Areas which were formerly natural wetlands 

 Created wetlands: Non-wetland areas which have been converted 

 Treatment wetlands: Artificially created wetland systems designed to 
provide a specific water treatment function
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Introduction
Types of wetlands

Fonder and Headley (2010)
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Introduction
Treatment wetlands (Fonder and Headley, 2010)

3 characteristics can be identified which are typical of all TWs:

 The presence of macrophytic vegetation that typically grows within natural 
wetlands; 

 The existence of water-logged or saturated substrate conditions for at 
least part of the time; and

 The inflow of contaminated waters with constituents that have to be 
removed.
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Physical 
Attribute

Specific 
Trait 

Description Defined Classes for 
each trait 

Sub-class 

Surface Flowa - a. Water 
position 

Position of water surface 
relative to soil or substrate Subsurface Flowb - 

Horizontal - 
Down 
Up 

b. Flow 
direction 

Predominant direction of 
flow through system  Verticalc 

Mixed 
Free-draining  - 
Intermittent  - c. Saturation 

of mediac 
Degree of saturation in 
media-based systems 

Constant - 
None - 
Ephemeral - 

Hydrology

d. Surface 
floodingc 

Type of surface flooding in 
media-based systems Permanent - 

Sessile (benthic bound) - 
a. Sessilityd 

Location of the roots: 
attached in the benthic 
sediments or floating Floating - 

Herbaceous Emergent 
Woody 

Submergedd - 
Floating leavedd - 

Vegetation
b. Growth 

Form 

Dominant growth form of 
the vegetation in relation to 
the water 

Free-floatingd - 

10

Introduction
Classification of TWs (Fonder and Headley, 2010)
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 surface flow
(free water surface)

Introduction
TW main types
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FWS CW Poltsamaa, Estonia
7500 PE, Area= 12,000 m2

Photo: Otto Stein
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 surface flow
(free water surface)

 subsurface flow
horizontal flow vertical flow with intermittent loading

Introduction
TW main types
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Introduction
Classification of TWs (Fonder and Headley, 2010)

 

Sludge Drying DF
DF‐SD 

Raw wastewater Sludge 

Ephemerally Flooded DF 

Raw Wastewater DF 
(French‐style) 

DF‐RW 

Flood‐loaded DF (Seidel‐style)
DF‐FL 

Previously settled
wastewater 

Variants of VF TWs based on Specific Application
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HF CW Slavošovice, Czech Republic
150 PE, Area= 748 m2 June 2005

Photo Courtesy of Jan Vymazal
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Material and methods
The CW  Bärenkogelhaus, Austria

18 August 2010

2-stage VF CW
40 PE, Austria
August 2010
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Material and methods
The CW  Bärenkogelhaus, Austria

20 December 2010

2-stage VF CW
40 PE, Austria
December 2010
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Material and methods
The CW  Bärenkogelhaus, Austria

10 July 2012

2-stage VF CW
40 PE, Austria
July 2012
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Introduction
TW main types and characteristics

Surface flow Subsurface    
HORIZONTAL flow

Subsurface         
VERTICAL flow

 Free water surface  No water on surface  No water on surface (except 
for short time during loading)

 Overland flow  Saturated flow 
conditions only

 Transient variably-saturated 
flow

 Loading is low  Loading is high  Loading is higher
 Plants significantly 

contribute to removal of N&P
 Plants can contribute 

to removal of N&P
 Plants hardly contribute to 

removal of N&P

 Vegetation influences flow  Only roots influence 
water flow 

 Only roots influence water 
flow

Water flow and processes similar as in natural wetlands
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Introduction
Sustainable sanitation 

 For sustainable implementation of 
sanitation systems the whole sanitation 
system has to be kept in mind. 

 The five functional groups that form 
sanitation systems are defined *: 

1. User Interface
2. Collection and Storage
3. Conveyance
4. Treatment
5. Use and/or Disposal Sanitation system approach

* Tilley et al., 2008: "Compendium of Sanitation Systems and Technologies", EAWAG
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Introduction
Sustainable Sanitation Alliance (SuSanA), www.susana.org

 SuSanA is a loose, dynamic network of organisations working along the 
same lines  further organisations are welcome to join

 Goal: to contribute to the achievement of the MDGs by promoting 
sanitation systems which take into consideration all aspects of 
sustainability, i.e. health and hygiene, environmental and natural 
resources, technology and operation, finance and economics, socio-
cultural and institutional (SuSanA vision document, 2007)

 www.susana.org: Hugh resources database, SuSanA  discussion forum, 
etc.

 All partnering organisations contribute their work and resources on their 
own expense

 SuSanA currently has about 10 thematic working groups
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The SuSanA O&M WG
Fact sheet

Key considerations (for designing sustainable O&M 
services):  
 The level of O&M is linked to ownership of a 

facility and the basic understanding of the 
technology and its functions.

 Every technology implemented in a sanitation 
system chain requires proper O&M to function. 

 Different technologies at different steps of the 
sanitation chain need different people and different 
responsibilities for O&M. 

 Clear defined roles and accountabilities as well 
as appropriate support and training are essential. 

 Institutional responsibilities as well as effective 
mechanisms for cost recovery are needed.

22
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CWs and the SuSanA 
sustainability criteria

 When improving an existing and/or designing 
a new sanitation system, sustainability 
criteria related to the following aspects should 
be considered:
 Health and hygiene
 Environment and natural resources
 Technology and operation
 Financial and economic issues
 Socio-cultural and institutional aspects

 Sustainable sanitation is key to make an 
investment in sanitation viable – all five 
sustainability criteria must be met!
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CWs and the SuSanA 
sustainability criteria

 SuSanA sustainability criteria:
 Health and hygiene
 Environment and natural resources
 Technology and operation
 Financial and economic issues
 Socio-cultural and institutional aspects

Langergraber (2013): Are constructed treatment wetlands sustainable sanitation solutions? Water Sci Technol 67(10), 2133-2140.
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CWs and the SuSanA 
sustainability criteria

 SuSanA sustainability criteria:
 Health and hygiene
 Environment and natural resources
 Technology and operation
 Financial and economic issues
 Socio-cultural and institutional aspects

reduce pathogens with 
varying but significant 
degrees of effectiveness. 

Langergraber (2013): Are constructed treatment wetlands sustainable sanitation solutions? Water Sci Technol 67(10), 2133-2140.
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CWs and the SuSanA 
sustainability criteria

 SuSanA sustainability criteria:
 Health and hygiene
 Environment and natural resources
 Technology and operation
 Financial and economic issues
 Socio-cultural and institutional aspects

 reduced pollution load
 low (or no) energy 

requirement
 other functions (e.g.  

biodiversity, water saving, 
hydrological functions, …)

Langergraber (2013): Are constructed treatment wetlands sustainable sanitation solutions? Water Sci Technol 67(10), 2133-2140.
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CWs and the SuSanA 
sustainability criteria

 SuSanA sustainability criteria:
 Health and hygiene
 Environment and natural resources
 Technology and operation
 Financial and economic issues
 Socio-cultural and institutional aspects

 simple in design, 
construction and operation 
 robust performance, 

flexible and adaptable

Langergraber (2013): Are constructed treatment wetlands sustainable sanitation solutions? Water Sci Technol 67(10), 2133-2140.
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CWs and the SuSanA 
sustainability criteria

 SuSanA sustainability criteria:
 Health and hygiene
 Environment and natural resources
 Technology and operation
 Financial and economic issues
 Socio-cultural and institutional aspects

 construction costs are in 
the same range compared 
to conventional technical 
treatment plants (in 
Europe)
 However, O&M costs are 

lower for CWs due to less 
energy demand and 
technical devices used

Langergraber (2013): Are constructed treatment wetlands sustainable sanitation solutions? Water Sci Technol 67(10), 2133-2140.
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CWs and the SuSanA 
sustainability criteria

 SuSanA sustainability criteria:
 Health and hygiene
 Environment and natural resources
 Technology and operation
 Financial and economic issues
 Socio-cultural and institutional aspects

 more aesthetical 
appearance 
 provision of public use 

functions 
 additional benefits might 

increase the public 
acceptability of CWs.

Langergraber (2013): Are constructed treatment wetlands sustainable sanitation solutions? Water Sci Technol 67(10), 2133-2140.



University of Natural Resources 
and Life Sciences, Vienna
Department of 
Water, Atmosphere, and Environment

Institute of Sanitary Engineering and Water Pollution Control   I   Günter Langergraber 30

CWs and the SuSanA 
sustainability criteria

 SuSanA sustainability criteria:
 Health and hygiene
 Environment and natural resources
 Technology and operation
 Financial and economic issues
 Socio-cultural and institutional aspects

Langergraber (2013): Are constructed treatment wetlands sustainable sanitation solutions? Water Sci Technol 67(10), 2133-2140.
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Practical experiences with CWs

(from Austria)
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Practical experiences with CWs
Example Salzburg (1771 small WWTPs, i.e. < 500 PE)

Schaber, P., Reif, H. (2009): Kleinkläranlagen aus Sicht des Gewässerschutzes im Land Salzburg. Wiener Mitteilungen 218, H1-H22.

Constructed 
wetlands

Trickling filters

SBR        

Activated
sludge

others     

Total
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Practical experiences with CWs
Example Salzburg

Schaber, P., Reif, H. (2009): Kleinkläranlagen aus Sicht des Gewässerschutzes im Land Salzburg. Wiener Mitteilungen 218, H1-H22.

COD
Activated sludge
NH4-N



University of Natural Resources 
and Life Sciences, Vienna
Department of 
Water, Atmosphere, and Environment

Institute of Sanitary Engineering and Water Pollution Control   I   Günter Langergraber 35

Practical experiences with CWs
Example Salzburg

Schaber, P., Reif, H. (2009): Kleinkläranlagen aus Sicht des Gewässerschutzes im Land Salzburg. Wiener Mitteilungen 218, H1-H22.

COD
Constructed wetlands
NH4-N
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Practical experiences with CWs
Example Salzburg

Schaber, P., Reif, H. (2009): Kleinkläranlagen aus Sicht des Gewässerschutzes im Land Salzburg. Wiener Mitteilungen 218, H1-H22.

Type of WWTP COD BOD5 NH4-N 1) NH4-N 2) TSS Meet all requirements 

Activated sludge 4 5 8 3 5 2

SBR 10 10 9 9 8 8

Trickling filter 6 5 7 6 5 2

Constructed wetland 10 10 10 9 10 10

1) considering only measured data for effluent water temperatures > 12°C
2) considering all measured data
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 CWs in Austria: 3'000 – 4'000

 Company Ökologisches Projekt Graz 
constructed ca. 1600 CWs in Austria

 They have O&M service contracts for 
> 800 (small) CWs 

 If O&M is carried out by professionals 
it is more likely to detect problems 
before they become visible in a 
reduction of treatment efficiency 

Mitterer-Reichmann (2012): Treatment wetlands in Austria: Practical experiences in planning, construction and maintenance. Sustainable 
Sanitation Practice 12 (July 2012), 4-8 (http://www.ecosan.at/ssp/).

Practical experiences with CWs
O&M requirements to ensure long-term operation

302 samples taken at effluent water 
temperatures < 12°C
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Main O&M problems for VF CWs:
 Pre-treatment: sludge emptying (interval between one year and several 

years)
 Intermittent loading system: functioning of the intermittent loading by 

syphon needs to be checked (e.g. rubber part of the flexible pipe can get 
porous)

 Distribution system: uneven distribution of wastewater most common 
problem of malfunctioning; distribution system can be best adjusted and 
cleaned after cutting of the plants.

 Wetland plants: During the first year: removal of weeds until the reed is 
established, cutting of plants either in spring of autumn

Practical experiences with CWs
O&M requirements to ensure long-term operation

Mitterer-Reichmann (2012): Treatment wetlands in Austria: Practical experiences in planning, construction and maintenance. Sustainable 
Sanitation Practice 12 (July 2012), 4-8 (http://www.ecosan.at/ssp/).
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 CWs compare quite favourable against the SuSanA sustainability criteria
 literature review 
 supported by practical examples from Austria 
 CWs have a high potential for being implemented in sustainable 

sanitation solutions.
 Sustainable implementation of sanitation systems can only be achieved 

when the whole sanitation service chain is considered.
 O&M, sludge treatment, reuse, etc. need to be considered when 

planning CWs in sanitation systems

Conclusions
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