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ABSTRACT

Pollution of surface water resources especially rivers from point and non-point sources is a
major environmental concern. While rivers are a major source of water for reuse in aquaculture,
the occurrence of pollutants in river water including nutrients, organic matter total suspended
solids (TSS) etc. Therefore, to remediate, this study aimed to investigate the use of high rate

algal pond (HRAP) system to treat polluted river water to standards for reuse in aquaculture.

The study employed two pilot scale HRAP designed with and without a paddle wheel,
constructed and operated at the Faculty of Natural Resources and Environmental Sciences,
Namasagali campus, Busitema University. Physico-chemical water quality parameters and
nutrients including: Temperature, pH, dissolved oxygen (DO), electrical conductivity (EC),
total dissolved solids (TDS), nutrients (i.e. N & P species) and TSS were monitored for six
weeks from 25/01/2023 to 02/03/2023 insitu and in the laboratory following standard methods
of water and wastewater treatment by APHA (1998).

Results revealed that the paddle when driven HRAP 1 performed better than the HRAP 2 that
had no paddle wheel both in terms of effluent quality and pollutant removal efficiency. The
effluent quality from HRAP 1 and 2 were: Temperature: 25.9+0.6 °C & 26.0+0.7 °C, pH:
9.31+0.30 & 10.02+0.09, DO: 3.194+0.35 mg/L& 3.29+0.41 mg/L, EC: 136.06+8.76 uS/cm &
141.89+9.58 puS/cm, TDS: 68.9+6.5 mg/L & 71.4+3.9 mg/L, NO2-N: 0.198+0.03 mg/L &
0.202+0.02 mg/L, NOs-N: 0.31+0.14 mg/L & 0.27+0.14 mg/L, NH4-N: 0.16£0.01 mg/L &
0.16+0.03 mg/L, POs*-P: 9.26+1.83 mg/L & 9.68+2.45 mg/L and TSS: 22.22+6.20 mg/L &
10+2.98 mg/L respectively. However, the pollutant removal efficiencies of HRAP 1 and 2 for
different nutrients were: NO2-N: 3.41 & 2.88%, NOs™-N: 10.34 & 10.60%, POs*-P: 18.49 &
19.67%, NH4-N: 20.00 & 11.11% and TSS: -36.99 & -5.82% respectively. The higher effluent
quality produced from HRAP 1 than 2 could mainly be attributed to the presence of a paddle
wheel that constantly mixes and exposes algae to sunlight for optimal algal production and

consequently better removal of nutrients through uptake and assimilation.

In conclusion, the paddle wheel driven HRAP 1 revealed a better effluent water quality and
higher removal efficiency for all parameters than HRAP 2 (i.e. without a paddle wheel),
generating an effluent within the general standards suitable for reuse in aquaculture for the

commonly cultured fish species: Oreochromis niloticus and Clarias gariepinus.



CHAPTER ONE

INTRODUCTION

1.1 Background

Pollution of surface freshwater systems with untreated or partially treated wastewater of point
and non-point source origin such as municipal sewage, industrial wastewater, storm-water and
agricultural wastewater to mention a few, is one of the world’s major environmental problems
(Naidoo & Olaniran, 2014). Wastewater contains pollutants including pathogenic organisms,
organic matter (BOD and COD), plant nutrients especially nitrogen and phosphorous, total
suspended solids (TSS), heavy metals, endocrine disruptors, synthetic organic chemicals,
radioactive substances to etc. (Davies, 2005; Akpor et al., 2014). These contaminants adversely
affects water quality with effects on both human and the aquatic ecosystem health (Davies,
2005).

For instance, use of inorganic fertilizers on agricultural land contains pollutants especially
nitrogen and phosphorus which causes eutrophication of water bodies (Aloe et al., 2014).
According to Akpor (2014) and Akpor & Muchie (2011), the impacts of eutrophication are
well documented. Excessive nutrient proliferation on water resources could lead to accelerated
algae growth (algal blooms) which can lead to increased cost in water purification. Other
impacts of eutrophication are: dissolved oxygen depletion, physical changes to receiving water
bodies, bioaccumulation and bio magnification of contaminants, toxic substance release and
nutrient enrichment effects. Additionally, the presence of pathogenic microorganisms in
wastewater is a major cause of diarrheal diseases like Cholera, typhoid, dysentery etc. in

downstream communities (Gerardi & Zimmerman, 2004; Ajonina et al., 2015).

Meanwhile, (Postel & Carpenter, 1997) points out that freshwater resources especially rivers
are important sources of water for various uses such as supply for domestic use, irrigation
purpose, hydroelectric power generation and aquaculture use to mention but a few.
Nevertheless, the presence of the pollutants previously highlighted in river water may limit its

uses especially for aquaculture purpose.

Therefore, to control pollution of surface water resources low-cost natural wastewater
treatment systems are employed in developing countries and they include mainly waste
stabilization ponds (WSP), intermittent soil filtration and constructed wetlands (CW).
Nevertheless, among these natural systems, WSPs are commonly employed in developing

countries.


https://www.merriam-webster.com/dictionary/synthetic
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