Designing constructed wetlands for
water purification in Tanzania
Abstract:
In Tanzania half of households have unsafe drinking water (Nkonya, 2010) and
many diseases arise from poor water quality, including meningitis, hepatitis A and
E, and salmonella (Kusiluka et al., 2004). One cost-effective way of cleaning water
is by passing it through a wetland. This research is focused on simplifying the
process of horizontal subsurface flow wetland construction for the villagers of
Endallah. The outcome is an Excel tool that standardizes methodology for building
wetlands that can then be applied to Endallah. Rainfall data from the Arusha
region of Tanzania was used to make a rainfall estimation grid. From this data
appropriate plant types and water consumptions were selected. The Excel tool
was then used to size the wetlands based on locations selected by Tanzanian
residents. Overall, a 450 cubic meter would be the best fit for Endallah. This would
provide 50 people with 20 liters of water per person per day or 100 people with 10
liters from December through July. Because of evaporation, a limited surface area
with reasonable depth will be needed for wetlands in arid regions. While
developing countries work towards improved laws and infrastructure for water use,
constructed wetlands will be able to supplement water resources.

Introduction:
The village of Endallah is located in the Arusha region.
The residents of Endallah have stormwater that is
affected by bacterial contamination and turbidity. The
method for treating these issues is a horizontal
subsurface flow constructed wetland, which generally
consists of a gravel bed planted with vegetation and
water below the bed (Kadlec & Wallace, 2009). For
sizing and designing the wetland a tool that estimates
rainfall, and wetland water volume was used. From
Figure 1. Tanzanian water this tool appropriate dimensions, vegetation, and
source, John Lumkes
predictions for use were established.. This resulted in
a wetland plan for Endallah and a design information
for other areas looking to build constructed wetlands.

Results:

Conclusion:
The sites given by Tanzanian residents for possible wetland locations were at the
coordinates 3.75, 3.25 on the weighted rainfall grid map. After looking at soil and curve
number maps it was decided that Endallah lay between two soil types, and the curve
number was averaged to 67.275. To attempt to collect the largest amount of rainfall
possible, the largest watershed was used. It was assumed that a plastic liner would be
used for the wetland so that there would be no infiltration of the water into the soil.
Each person using the wetland is estimated to use 20 liters of water per day from the
wetland. From this point a variety of measurements were tested to see which would
provide the most water. Because of major losses by evaporation, it is best to have a
lower surface area and increased depth.

Figure 2. Google SketchUp of a constructed wetland featuring a
catchment basin
Figure 3. Endallah’s wetland dimensions and values
Location Information
1 Site X Coordinate
2 Site Y Corrdinate
3 Selected Curve Number
4 Watershed Area
5 Lining Infiltration
Wetland Sizing
10 Volume of Wetland
11 Maximum Water Volume
12 Surface Area of Wetland
13 Depth of Wetland
14 Length of Wetland
15 Width of Wetland
16 Media Porosity
Performance Information
18 Daily Water Consumption
19 Number of People

3.75
3.25
67.275
4.677 sq. km
0 mm/d
450 cu. meter
157.5 cu. meter
150 sq. meter
3.00 meter
30 meter
5 meter
0.35
20 l/c/d
50 people

6
7
8

95% Available Water
Average Available Water
5% Available Water

847 cu. meters
502 cu. meters
288 cu. meters

9

Max Monthly Water Volume

265 cu. meters

17

Length:Width Ratio

20
21

Minimum Water Velocity
Estimated Retention Time

6 :1

1.6 m/h
18.75 h
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Future work:
•
•
•
•

Create access to plant database for various regions and climates
Design instructional manual for building a wetland
Incorporate capability to choose gravel size and type
Determine ways to combat evaporative losses

References:

Methods:
• Gather background information on Tanzania’s geography, culture, and
climate
• Determine appropriate plant species for location and wetland purpose
• Estimate rainfall by weighted grid method for local rainfall station data
• Evaluate possible locations for wetland determined by previous site visit by
villagers
• Use design tool created by Michael Sheehan for dimensioning and
consumption

Figures 7. Panoramic views of Tanzania, John Lumkes
My recommendation is to create a 450 cubic meter wetland that is 3 meters deep and
30 meters long by 5 meters wide. This will create a 150 square meter surface area in the
wetland. During an average year, this wetland would be able to provide 50 people with
20 liters of water per person per day from December through July. In an average year
there will be deficits between 9 and 50 cubic meters August through November.
Alternatively, 100 people could also use this wetland and each person would take 10
liters of water per day as a supplement to their current water source.

Figure 4. Map of Tanzania, Google Maps

Figures 5. and 6. River bed
and villagers, John Lumkes
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