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Abstract

This study was carried out to determine the heavy metals and microbial loads of raw public toilet sludge from low
income areas (peri-urban and rural) of Ashanti Region of Ghana. Fecal sludges were sampled from public toilets.
Methods outlined in Standard Methods for the Examination of Water and Wastewaters were used for the ana-
lyses of fecal sludge samples. Range of heavy metals concentrations were found as 0.039–5.216 mg/l and
0.010–1.488 mg/l for peri-urban and rural areas, respectively. These concentrations were in the order of
Mn..Cu..Fe..Zn..Pb..Ar..Cd and Zn..Mn..Fe..Cu..Pb..Ar..Cd for peri-urban
and rural areas, respectively. The range of bacteria loads was measured as 1.4� 106–4.5� 107 CFU/100 ml for
peri-urban and 0.2� 106–4.5� 107 CFU/100 ml for rural areas. Similarly, range of helminths was determined as
1–18 eggs/100 ml for both peri-urban and rural areas. The study showed that the levels of heavy metals and
microbial quantities were generally higher in peri-urban compared to rural areas. However, fecal sludge from
these low income areas are not recommended for direct use in agriculture unless they are given further treat-
ment. Composting is recommended as a promising and suitable method for effective treatment of fecal
sludge resulting in a hygienically safe and economically profitable product.
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INTRODUCTION

A large proportion of fecal sludge generated from onsite sanitation systems are not properly disposed
of. An onsite sanitation system is defined as a system of sanitation where the means of storage are
contained within the plot occupied by the dwelling and its immediate surroundings (WHO 2006).
It may be disposed of on site or removed manually for safe disposal (WHO 2006). About 85% of
the Ghanaian population is served by onsite sanitation systems (EAWAG and SANDEC 2006),
including latrines, non-sewered public toilets and septic tanks. Unregulated disposal of fecal matter
can cause nuisance and serious health impacts due to pollution of water sources where a significant
proportion of the population in these countries depend on untreated water sources (Odai & Dugban-
tey 2003).
As noted by Pescod (1971), Pradt (1971), Um & Kim (1986), Guo et al. (1991) and Strauss et al.

(1997), the characteristics of collected fecal sludges vary greatly and depends on, among others,
the season, type of on-site sanitation system (e.g., water closet/septic tank system, dry aqua privy,
watertight vented pit latrines), emptying frequency (i.e., is the retention time in the facility), the
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The eggs contained in the fecal sludge are not always infectious but are infectious when they are
viable and the lavae develops. Similarly, the prevalence of the eggs could be attributed to human
origin. Fecal sludge from peri-urban areas generally exhibited more numbers of eggs compared to
that of rural areas (Figure 5).

CONCLUSIONS

Results from the study showed that the levels of heavy metals and microbial quantities were generally
higher in peri-urban areas compared to rural areas. The variations in monitored parameters could be
explained by a high sludge age or a high retention time of sludge in rural public toilets which may
increase the mortality of fecal microorganisms. However, fecal sludge from both peri-urban and
rural areas generally exceeds the Ghana EPA maximum permissible limits. This means that fecal
sludges are not recommended for direct use in agriculture unless they are given further treatment.
Composting is recommended as a promising and suitable method for effective treatment of fecal
sludge resulting in a hygienically safe and economically profitable product.
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