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The purpose of this study was to investigate and demonstrate cost-effective treatment technologies for high
turbid waters, used for domestic purposes in rural areas of Tanzania where conventional community water
treatment techniques are not available. Pilot scale inclined plates setter integrated with constructed wetland
(IPS-CW) system was investigated on earth dam water with turbidities ranging from 186 to 4,011 NTU. The IPS
was used as a physical pretreatment system preceding the CW, meant for the removal of organic matter, nutri-
ents, and pathogens. Major focus of the IPS-CW system was on turbidity and faecal coliform (FC) removal and at
5L/min ow rate mean maximum removal ef ciency of 95.9% and 94.3% were achieved, respectively. Total
suspended solids, nitrate (NO3), ammonium, biological oxygen demand (BODs) and phosphate removal were
studied and removal ef ciencies of 97.4%, 91.7%, 71.3%, 91.7% and 49.8% were obtained at 5L/min ow
rate, respectively. Although the use of these combinations of technologies in improving drinking water quality
is uncommon, results demonstrated that NO; and BODs met WHO and TBS drinking water standards of 50 mg/I
and 6 mg/L respectively. Due to low production cost and simplicity in operation the system is relevant for
application in rural communities.
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® Provision of feasible treatment units for rural communities lacking access to clean water.
Validating the use of a combination of the IPS and CW for high turbidity water treatment.
Treating of surface waters to meet the portable water standards.

Ef cient, cost-effective, and easy to operate drinking water treatment unit.

Downloaded from http://iwaponline.com/wpt/article-pdf/doi/10.2166/wpt.2021.009/847701/wpt2021009.pdf
bv auest


mailto:kasenenea@nm-aist.ac.tz
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.2166/wpt.2021.009&domain=pdf&date_stamp=2021-02-16

ey -
The water reservoir with a
hand pump

The Inclined plates settler The Constructed wetland

Downloaded from http://iwaponline.com/wpt/article-pdf/doi/10.2166/wpt.2021.009/847701/wpt2021009.pdf
bv auest



bDownloaded from http://iwaponline.com/wpt/article-pdf/doi/10.2166/wpt.2021.009/847701/wpt2021009.pdf
W aliest



36°10°0°E 36°15'0°E 36°2000"E 36°250°E 36°30°0"E
| I I

I [ [
EARTH DAMS LAYOUT |
S

"% =

s

3°100"S
3°100"S

TANZANIA

3150"S
3°150'S

37200'S
37200'S

37250°S
37250'S

&
37300'S

EGEND
: @ NADOSOITOl
[EARTHDAMS () SHAKAPE

- @ nam @ wBUYUNI
N —
012 4 6 8 NAMJIA () ENGWIKI

36 100°E 36°150°E 36°200°E 36°250°E 36'3‘1’0"E

37350"S \ 37300"S

37350"S

3%400'S
3%00'S

Figure 1 | Map of Tanzania showing permanent earth dams in the vicinity of the study area which are used for domestic

purposes.
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Figure 2 | Section view of Sedimentation tank coupled with inclined plates settler.
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Figure 3 | Cross-section area of a horizontal subsurface ow constructed wetland.
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Figure 4 | Process ow diagram of the pilot scale IPS-CW treatment system setup at Nadosoito earth dam.
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Table 1 | In situ parameters from the integrated IPS-CW

Flow rates (L/min)

Parameters Sampling Points Units 20 15
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Figure 5 | Variation of mean turbidity in the system as a function of water ow rate.

Table 2 | Performance of the IPS, CW and the integrated IPS-CW treatment systems in water pollutants removal

Flow rate (L/min)

Parameter Treatment unit Units 20 15 10 5
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Figure 6 | FC removal by the integrated IPS-CW.
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Figure 7 | TSS removal by the integrated IPS-CW.
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Figure 8 | Average nutrients and organic matter removal by the integrated IPS-CW a) NO3 b) PO3 ¢) NH, d) BODs
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