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Abstract
This study aimed at assessing the effectiveness of 4 wastewater treatment plants of the Gauteng Province, namely
Zeekoegat, Baviaanspoort, Rayton and Refilwe Water Care Works (WCW), in the removal of Cryptosporidium and
Giardia (oo)cysts. Wastewater influent and treated effluent samples were taken weekly between January and April 2008.
Cryptosporidium and Giardia (oo)cysts were detected by immunofluorescence and immunomagnetic separation, according to a modified US EPA 1623 method. Effluent samples were subjected to a molecular study for the identification of
Cryptosporidium parvum Genotype I and Giardia lamblia Assemblage A. The 18S rRNA gene for restriction digests was
therefore used to characterise these (oo)cysts. Cryptosporidium oocysts were repeatedly detected in effluent samples collected from all wastewater treatments at lower concentration (range <1 to 40 oocysts/L) levels than Giardia cysts (range
<1 to 175 cysts/ℓ). The mean removal efficiencies of Cryptosporidium and Giardia at the 4 wastewater treatment plants
ranged from 67.40% to 98.26% and from 86.81% to 99.96%, respectively. For all effluent samples, except Zeekoegat WCW,
29% and 41% contained oocysts of Cryptosporidium parvum Genotype I and cysts of Giardia lamblia Assemblage A,
respectively. Both C. Parvum and G. lamblia are human pathogens. This stresses the potential risk of discharging these
parasites into receiving water bodies.
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Introduction
The world’s freshwater reserves are limited and freshwater is
obtained through the water cycle. The limited water reserves
are declining year after year and freshwater is becoming a
scarce commodity. Therefore, the recycling of treated waste
water is essential for reducing the negative impact of pollution on freshwater reserves. As South Africa is a water-scarce
country, return flows (sewage and effluent purification) occupy
second position in terms of the size of their contribution (14%)
to the total supply of freshwater in South Africa, with 77%
sourced from surface water (dams and rivers) and 9% from
groundwater (boreholes) (Van Vuuren, 2009).
Uncontrolled sewage discharges and poorly managed
wastewater treatment plants have been identified as two of the
major sources of water pollution in South Africa (Momba and
Mfenyana, 2005; Momba and Sibewu, 2009). Treated sewage
is often discharged directly into watercourses that also serve
as sources of drinking water or which have recreational sites
downstream. River water has been identified as a significant
source of Cryptosporidium and other pathogens (Momba et al.,
2006; Clarke et al., 2008; Pennil et al., 2008).
Parasites belonging to the genera Cryptosporidium and
Giardia are an important and widespread cause of enteric diseases in humans and in many other vertebrates (WHO, 2004).
The transmission of protozoan parasites occurs mainly through
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the faecal-oral route by exposure to contaminated water and
food (Rose et al., 2002). Several studies have shown that water
is a source of various waterborne infectious diseases affecting
numerous communities, particularly those in rural and indigenous areas (Venter, 2000; Murcott, 2006; Momba et al., 2008),
and consequently an estimated 5 million people lose their lives
due to water-related diseases each year (Pritchard et al., 2009;
Baumgartner et al., 2007). Outbreaks of cryptosporidiosis in
many communities in the past have been reported even when
the bacterial quality of the water complied with the set standards after treatment (Insulander et al., 2005).
Giardiasis and cryptosporidiosis are common infections
of domestic and wild animals, which shed a large number of
cysts and oocysts into the environment (WHO, 2004). A study
by Jarmy-Swan and co-workers on the prevalence of diarrhoeal disease caused by waterborne pathogens indicates that
Cryptosporium and Giardia are endemic in the KwaZulu-Natal
population, with prevalence rates of 39.3% in the < 1-year age
group and 38.5% in the 3- to 4-year age group (Jarmey-Swan
et al., 2001). The occurrence of cryptosporidiosis and giardiasis is probably higher than recorded in this province. In 1998,
Pegram and co-workers reported that only 1 in 14 people with
diarrhoea in South Africa seeks formal treatment from a health
practitioner, clinic or hospital every year, while approximately
43 000 South Africans have been estimated to die from diarrhoea every year. Thus, producing effluent of a high microbiological quality remains a matter of great concern in developing
countries such as South Africa.
It has been reported that bacteria such as E. coli, Salmo
nella typhimurium and Vibrio cholera and viral indicators, once entrapped in suspended flocs, appeared to be
able to survive in the effluent despite high residual chlorine
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