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Abstract: Faecal sludge management has been a burden for most waste managers particularly in developing countries; yet a
sure way of preventing the continuous disposal of this waste into drains, bushes water bodies and the environs in general has
been by treatment. The introduction of a new treatment plant with the UASB technology in the management process of faecal
sludge has been much welcomed as an improved technology for solving the treatment problems of the waste; but this
technology is not without some challenges. It has no design criteria for the treatment of other wastes that it screens from faecal
sludge. This paper assessed the foreign material load in faecal sludge dislodged at the treatment plant at the Lavender hill a
suburb of the Greater Accra region of Ghana. The foreign materials in the faccal sludge were categorized into their material
composition or items that were relatively easy to recognized. The characteristic components were Textile/Fabric, Condoms,
Gravels, Metal, Glass, Sanitary pads, Rubber/Plastics and Others’ (cotton wool, mobile phones, broom sticks, paper wrappers,
cartons, wallets, ID cards, money, feotus). The faecal sludge of Greater Accra region of Ghana contains about 0.24kg of
foreign materials per cubic metre of the faecal sludge. Of this composition, the highest contribution was seen to have come
from plastics contributing about 36.80%. Sanitary pads, textiles, ‘others’ category, condoms, stones, metals and glasses
respectively contributing 29.89%,18.55%, 7.47%, 3.74%, 2.52%, 0.06% and 0.16%. The order of the load of the foreign
materials were seen to be in the order of Plastics/Rubbers > Sanitary pads >Textiles/Fabrics > Others > Condoms > Gravels >
Glass > Metals. These wastes pose mechanical and technical challenges to the treatment plant. Inasmuch as responsible
environmental behavior through public sensitization on proper use of pit latrines in particular and the need for their redesign to
make them almost impossible for use as dumping pits for other wastes were recommended, the utilization of some of these
foreign materials that have the potential to be reused like the money, memory chips or mobile phones could potentially be a
source of spread for disease like cholera and diarrhea as the FS contains a lot of pathogenic bacteria.
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the world especially in developing countries. UNICEF and
the World Health Organization [1] reported that the world is
far from meeting the Millennium Development Goal (MDG)
target on sanitation and that as much as 2.5 billion people

1. Introduction

Sanitation management is a herculean task for municipal
waste managers so far as environmental health is concerned.

The disposal of refuse and faecal waste into drains, bushes
and other sectors of the environment are on the rise and has
led to the worsening of sanitation situations in most parts of

currently cannot access improved sanitation facilities. In their
2012 report however, they indicated that the past decade has
seen some improvement in the sanitation access worldwide
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unlike the sub-Saharan Africa, where 70% of the populace
still do not have access to sanitation. [2].

Sewerage systems such as septic tanks and latrines are
presently the most affordable solutions to the improvement of
universal sanitation situation [3]. About 2.4 billion people in
the world, constituting one-third of the total world population
still do not have access to sanitation facilities like latrine or
sewerage system and 946 million people of this number
practice open defecation (Unicef, Uni, & Noorani, 2016;
UNICEF-GHANA, 2015) An estimated number of about 1.5
billion people still use sewerage systems without treatment,
while 2.1 billion of residents in urban areas use enhanced
sanitation facilities though they do not safely dispose off
their human waste. The GIWA Regional Assessment of 2006
report for Colombia, Venezuela, Central America and
Mexico [4], also indicated that the sea along the Colombian
Caribbean coast receives as much as 472,653 m?® of untreated
sewage in a day, whilst back in the year 2000, Africa
recorded less than 1 % of their urban wastewater treated
before disposal [3]. Sanitation provision should therefore be
a civic responsibility and must be done without restrictions.
The design of these pit latrines allows them to also be used
by some community dwellers as solid waste disposal points
and this has resulted in the presence of non-faecal matter in
the faecal sludge. Research work by a South African group in
the area of pollution indicates that faecal sludge is about 85%
of pit content and the remaining 15% being solid waste. The
solid waste constitutes paper, textile and feminine waste with
overall constitution of 7-8%, 1-2%, and 1% [15]. This
worrisome picture makes the access to sanitation a global
priority.

In Ghana the upsurge of population coupled with
inadequate facilities to commensurate with the growth has
led to a deteriorating sanitation situation especially in its
major capital, Accra. Pit latrines are the most popular means
of providing an alternative place of convenience for many
municipal areas. Resources allocated for the management of
wastewater to ensure that basic sanitation needs are met; are
woefully inadequate and this is mainly due to the lack of
political will [5]. This has led to vicinities of some household
being used as sites for dumping and burying of manually
emptied faecal sludge. Water bodies and open fields are also
sometimes compelled to function as containments for
mechanically emptied sludge as well as the use of sludge for
fertilizer or aquaculture in its untreated state [6]. The work of
Doku [7] indicated that high percentage of faecal sludge
collected by vacuum tankers from cities and towns in Ghana
were disposed on land and water bodies. Recent research in
Ghana has indicated that wastewater and faecal sludge
treatment facilities that are in existence are generally
sewerage systems and this low coverage. [8]; and even these
few facilities, majority of them are in a deplorable state. The
work of Brook [9] has indicated that those facilities that are
in deplorable states are normally used by people as dumping
sites for non-faecal materials.

It has been reported that, about 30,000m3 of faecal sludge
collected from Accra in the year 2006 were discharged in

waste stabilization ponds at Teshie, a suburb of Accra, but
these ponds were deemed not to be working efficiently [10-
12]. Technologies like the oxidation ponds, facultative ponds
and storage pond systems have existed in the country for
decades. In a related study conducted in Ghana and published
in 2013 [13], it was established that the Kumasi Metropolitan
Assembly employed the utility of faecal sludge treatment
technologies such as the maturation ponds, facultative ponds
and anaerobic ponds. The introduction of new treatment
technology such as the Upflow Anaerobic Sludge Blanket
(UASB) system which is currently used at the new Lavender
hill faecal treatment plant, the Mudor and the Kotoku waste
water treatment plants among others in the Greater Accra
Region requires that the solid waste (foreign materials) load
be assessed. The UASB plant was designed to treat sewage
and some industrial wastewater. It has no design criteria for
the treatment of faecal sludge [7]. Its loading rate is also
restricted to either organic or hydraulic load depending on the
nature of wastewater to be treated. This could mean that the
application of the UASB system in the management of faecal
sludge in our region would be very difficult if the foreign
material load is not well studied and characterized to inform
the screening process of the faecal sludge prior to the UASB
utilization.

Almost all research works on the characterization of faecal
sludge worldwide is replete with only the physico-chemical
properties to the neglect of other foreign materials that have
significant effect on the treatment process deployed for its
management, this was highlighted in the works of Strande
[14]. Research has also indicated that solid waste in faecal
sludge can cause a lot of problems to the extent of reducing
the quality of treatment [7, 14]. The quality of the treatment
depends on the efficiency of screening by the plant.

The justification for this study is to influence the choice of
faecal sludge treatment technologies and to inform design
criteria and choice of mechanical screening applications
required for the handling of foreign material load prior to
treatment. It focuses on the assessment of the characteristics
of foreign materials screened by plant. It will give first hand
information on the foreign material load and its
characteristics in faecal sludge in the Greater Accra Region
of Ghana.

2. Materials and Methods
2.1. Study Area

The study was conducted at the Accra metropolitan area of
the Greater Accra region of Ghana; It is bounded at the north
by Ga East and the Adenta Municipal Authorities, the south
by the Sea (Gulf of Guinea), the East by the Ledzokuku
Krowor Municipality and the west by the Ga West, Ga
Central and Ga south. The site is designated as a sanitary site
by the Accra Metropolitan Assembly and is popularly
referred to as the Lavender Hill Faecal Treatment plant. It is
the only faecal treatment plant in the region that uses the new
technology-UASB and also receives a high number of
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dislodge (numbering about 200 cesspit trucks daily) of
sewage from cesspit trucks for treatment among the others.
Cesspit trucks from all municipalities of the Greater Accra
region and some part of Eastern and Central regions of the
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country dislodge sewage at the treatment plant. This and
other reasons explain why the plant was purposively selected
for the study.
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Figure 1. Map of Accra Metropolis.
2.2. Study Design of protective devices and the observance of safety procedure

This work observed health and safety precautions which
preceded direct screening, sorting and weighing of foreign
material load in faecal sludge into their respective material
compositions. Analyses were made based on their weights
and percentages.

2.3. Equipment

Equipment used for the study included, a 300kg capacity
weighing scale (Avery Weight- Tronix AWB120), 240 - liter
bins, sorting containers, rakes, spade and digital mobile
phone for taking pictures.

2.4. Methodology

2.4.1. Health and Safety Considerations

Four personnel were selected from the plant attendants of
the faecal treatment plant and were trained by the quality
control supervisor on the high risk associated with the
handling of foreign materials in faecal sludge. The personnel
were also given lessons on safety guidelines such as the use

as well as waste sorting protocols. They were each provided
with personal protection equipment such as a pair of gloves,
safety boots, overall, disposable nose masks, disinfectants
and a personal emergency response number for prompt
response in case of emergency. They were then guided on
their first sorting event to ensure that their activities will
assist in achieving the objective of the study.

2.4.2. Sampling Design

Sampling was done daily within 1 hour of the peak periods
of operation (9.00am to 11.00am) during which a simple
random sampling technique was employed to select the
number of trucks to be used for the study. With this
technique, the faecal sludge content of the trucks which could
desludge into a reservoir at the receiving bay within the one
hour duration for the day formed the sample for the study.
The influent was then allowed to undergo primary screening
by a 30mm screen before a secondary screening where
foreign materials larger than 6mm were also screened. The
study period lasted for Seven weeks.

All screened materials were then transported in litter bins
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to an open space and allowed to dry to minimum moisture
content. After drying, the materials were then sorted
according to their respective material into containers
composition using rake and spade. A weighing scale of
300kg capacity was used to weigh the sorted materials and
recorded on a data sheet.

2.4.3. Classification of the Foreign Materials

Material composition of solid waste classification exist to
guide the classification of many survey on waste
management studies; in contrast to faecal sludge
management study such as this, fewer categories may be
required [14]. However foreign materials in the faecal sludge
were categorized into their material composition or items that
were relatively easy to recognized. The number of categories
was reduced to minimize the contact time of personnel with
FS and level of effort involve in executing the research. The

classification of foreign material in FS employed after a
critical assessment of FS composition at the treatment plant
included;
1) Wood
2) Textile/Fabric (underwear’s, shirts, jeans, cloth, rugs,
etc)
3) Condoms
4) Gravels
5) Metal
6) Glass
7) Sanitary pads
8) Rubber/Plastics (plastic bottle, toys, slippers, tooth
brushes, sachet water wrappers, black polythene,
sponges, spray covers)
‘Others’ (cotton wool, mobile phones, broom sticks, paper
wrappers, cartons, wallets, ID cards, money, feotus)

3. Results
Table 1. Comprehensive Data on Foreign Materials Load in Faecal Matter.

C iti DAYS

e 1 2 3 4 5 6 7 8 9 10
Plastic/rubber 28.65 27.65 41.3 53.1 22.4 22.35 29.1 19.45 37.6 37.2
Condoms 0.56 5.8 0.7 0.80 0.4 11.05 1.1 0.35 0.45 0.20
Textiles 13.30 16.70 14.35 10.6 16.7 19.45 15.3 15.4 13.2 14.6
Ceramic/glass 0.82 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.05
Gravels 2.70 1.55 1.95 5.6 495 0.05 0.00 0.25 0.00 0.10
Metals 0.2 0.05 0.01 0.00 0.00 0.00 0.05 0.00
Wood 0.25 1.04 0.95 1.65 0.45 0.15 0.6 0.55 0.30 0.70
Sanitary pad 22.4 16.56 3.68 17.2 54.76 20.92 14.08 19.60 32.84 10.08
Others 5.6 4.14 0.92 43 13.69 5.23 3.52 4.90 8.21 2.52
Total Weight (Kg)/day 74.28 73.44 64.1 93.35 113.36 79.2 63.7 60.5 92.65 65.45
Percentage (%)/day 5 5 4 6 8 5 4 4 6 5
Total No. of trucks/day 35 35 32 38 49 36 30 31 41 34
Sampled vol/day (m®) 315 315 288 342 441 324 270 279 369 306

Table 1. Continue.
Composition DAYS
11 12 13 14 15 16 17 18 Total Y%

Plastic/rubber 19.95 27.3 19.10 21.55 36.77 29.00 31.5 27.57 531.54 36.80
Condoms 0.25 0.25 0.70 9.50 6.0 0.45 10.20 5.25 54.01 3.74
Textiles 8.95 9.1 8.05 15.77 15.0 20.10 26.50 14.89 267.96 18.55
Ceramic/glass 0.00 0.01 0.00 0.1 0.51 0.0 0.25 0.54 2.33 0.16
Gravels 0.00 0.05 0.00 2.50 8.45 0.67 4.00 3.52 36.34 2.52
Metals 0.00 0.00 0.00 0.00 0.00 0.50 0.04 0.00 0.85 0.06
Wood 045 0.75 0.40 045 0.28 0.98 1.02 0.62 11.59 0.80
Sanitary pad 12.44 7.40 12.92 54 48.20 16.72 34.40 33.52 431.72 29.89
Others 3.11 1.85 3.23 13.5 12.05 4.18 8.60 8.38 107.92 7.47
Total Weight (Kg)/day 45.15 46.71 44 .4 117.37 127.26 72.6 116.1 94.29 1444.32 100
Percentage (%)/day 3 3 3 8 9 5 8 7 100
Total No. of trucks/day 28 25 22 49 55 39 48 40 667
Sampled vol/day (m®) 252 225 198 441 495 351 432 360 6003

Table 2. Comprehensive Data on Foreign Materials Load in Faecal Matter from both public and private toilet facilities.

Characterisation public Private public private public  private public private public Private public private
unit Kg/day

Composition Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Plastic/rubber 5.04 4.70 1331 195 6.02 5.25 6.01 4.01 15.05 9.56 5.98 3.99
Condoms 0.006 0.006 0.03  0.009 0.08 0.03 0.14  0.06 0.03  0.04 0.006  0.00
Textiles 5.20 3.71 8.69  3.80 432 230 598  3.06 892 525 4.98 3.00
Ceramic/glass 0.00 0.00 0.01 0.00 0.02 0.00 0.05  0.00 0.05  0.00 0.85 0.00
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Characterisation public Private public private public  private public private public Private public private
unit Kg/day
Composition Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Gravels 1.25 0.02 2.01 0.25 1.32 0.36 0.58  0.05 208 024 1.61 0.01
Metals 0.04 0.00 0.00  0.01 0.08 0.03 0.05  0.00 0.15  0.00 0.00 0.001
Wood 0.14 0.10 0.00  0.00 0.16 0.00 0.04  0.00 0.58  0.00 0.89 0.00
Sanitary pad 5.32 430 11.31  2.70 6.25 428 1598 5.69 6.50  3.95 1032 455
others 6.72 0.85 9.51 1.80 5.83 1.02 890 351 5.01 1.98 8.00 3.62
Total Weight (Kg)/day 23.72 13.69 44.87 10.52 24.08 13.27 3773  16.38 38.37 21.02 32.64 15.17
Percentage (%)/day 4.54 2.62 859 201 4.61 2.54 722 313 734 4.02 6.24 2.90
Total No. of trucks/day 15 15 15 15 15 15 15 15 15 15 15 15
Sampled vol/day (m*) 135 135 135 135 135 135 135 135 135 135 135 135
Table 2. Continue.
Characterisation public private public private public private public private
unit Kg/day
Composition Day 7 Day 8 Day 9 Day 10 Total Y%
Plastic/rubber 19.08 9.65 6.28 5.88 14.00 10.04 13.68 7.04 166.52  31.86
Condoms 0.15 0.003 0.30 0.00 0.26 0.006 0.22 0.006 1.38 0.26
Textiles 9.01 5.10 4.20 321 9.41 5.80 8.55 3.77 108.26  20.72
Ceramic/glass 0.05 0.001 0.00 0.00 0.45 0.00 0.06 0.00 1.54 0.29
Gravels 0.05 0.00 0.20 0.00 1.25 0.12 0.00 0.00 11.4 2.18
Metals 0.08 0.00 0.01 0.02 0.21 0.00 0.30 0.01 0.99 0.19
Wood 0.00 0.001 0.10 0.00 0.16 0.00 0.00 0.00 2.17 0.42
Sanitary pad 14.01 5.11 6.58 7.21 8.80 321 5.30 4.00 130.07  24.89
others 7.26 3.99 5.88 232 6.98 232 10.67 4.09 10026 19.19
Total Weight (Kg)/day 49.69 23.86 23.55 18.64 41.52 21.50 33.48 18.92 522.60
Percentage (%)/day 9.51 4.56 4.51 3.57 7.94 4.11 6.41 3.62 100
Total No. of trucks/day 15 15 15 15 15 15 15 15 150
Sampled vol/day (m’) 135 135 135 135 135 135 135 135 1350
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Figure 3. Foreign material load compositional distributions in the faecal sludge of Greater Accra Region of Ghana.
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Figure 4. Foreign material load distributions in the faecal sludge from public toilet facilities.
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Foreign Material Load Distribution for Private source
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Figure 5. Foreign material load distributions in the faecal sludge from private toilet facilities.
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Figure 6. Foreign material load compositional distributions in the faecal sludge from public toilet facilities.
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Figure 7. Foreign material load compositional distributions in the faecal sludge from private toilet facilities.

4. Discussions

The findings of the study are presented in table 1 and 2 as
well as figure 2,3,4,5 and 6. From table 1, the total volume of
faccal sludge in consideration is 6003m’ that is about 667
cesspit trucks and the overall weight of foreign materials in
the sampled faecal sludge was noted to be 1,444.32kg. The
results indicate that the foreign material load in the faecal
sludge in the Greater Accra region is about 0.24kg/m’ and
this indicates that each truck contains an equivalent foreign
material of about 2.17kg/truck.

The daily foreign material load distribution is shown in
figure 1, and the minimum truck received over the period
was noted to be 22 trucks on the 13™ day and 55 trucks being
the highest recorded on the 15™ day. The minimum foreign
material load per truck was 1.95kg/truck and the maximum
recorded was 2.46kg/truck against an average load of
2.17kg/truck. Again, 0.18kg/m’ was seen to be the minimum
load per volume of the faecal matter whiles 0.27kg/m’ was
the maximum recorded against an average volumetric load of
0.24kg/m’. The high ratio of these load gives an idea of the
herculean task that the Lavender Hill faecal treatment plant
where the survey was conducted has to deal with on average;
and this was realized to be about 82kg of trash in an hour at
the primary screening stage during the peak period of
treatment.

Plastics/Rubbers (36.80%) formed the highest proportion
of the overall foreign material composition of the FS sampled
for the study with an equivalent weight of about 531.54kg of
the total weight (Figure 3). The sanitary component recorded

a total weight of about 431.72 an equivalent contribution of
about 29.89% and it is the second highest contributor. The
third highest contributor in terms of both weight and
percentage is the textiles/fabrics category. The textiles/fabrics
recorded a percentage of 18.55% of the total foreign material
composition in the sample by contributing an equivalent
weight of 267.96kg of the total weight obtained.

Several factors can account for the occurrence of this
material in the faecal sludge as well as its high weight. Many
people in the municipalities where these FS were suctioned
may live under the low-income bracket and so may not be
able to afford a sanitary tissue paper for cleaning up after
visiting the loo and so may resort to using these fabrics after
which they dump it in the toilet bowls or the pit latrines.
Again, it is possible that these materials are found in faecal
sludge because in many urban slams and rural communities
where the FS was suctioned, pit latrines may have been used
by some mothers as a means of disposing off their new born
babies, in other to escape public ridicule. These mothers may
normally wrap their unwanted day-old babies with cloth and
drop them in the pit latrines; there have been several media
reports of such incidences in rural and urban slam
communities.

Next to the textiles/fabrics was seen to be the ‘Others’
category (7.47%) which included cotton wool, broom sticks,
paper wrappers, cartons, feotus, etc. with an equivalent
weight of about 107.92kg. This category is mostly materials
that are usually intertwined with other materials and normally
very difficult to separate into their individual components.
During the study period only one feotus was identified
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however, several feotus have been isolated since the
inception of the plant with average weight between 2.2 —
3.5kg and mostly found in trucks from the public toilets. It is
a clear indication that, people are still engaging in illegal
abortions and are resorting to the public toilets which are
rather supposed to be sanitation solution as point of dumping
their unwanted babies.

Condoms formed 3.74% of the total content of foreign
materials in FS and also weighed 54.01kg with an average
per unit weight of about 0.003kg (3g). The quantity of
condoms found in the sampled FS was estimated to be
approximately 18,003 pieces but due to its light weight it
recorded the fourth highest in terms of weight. Though they
are not to be disposed in toilets and pit latrines, the presence
of this huge number of condoms in the sampled FS suggest
that people still continue to disposed it together with tissues
and other sanitary cleaning materials into toilet bowls in
households and pit latrines after use. Gravels recorded about
36.34kg per the total weight of the foreign material observed
representing a percentage by weight of about 2.52%. Wood
(0.80%), Glass (0.16%) and Metals (0.06%) formed 11.59kg,
2.33kg and 0.85kg respectively of the overall weight of the
foreign material composition of the FS sampled.

The presence of all these non-biodegradable solid waste
content in sampled faecal sludge can be traced to pit latrines
which form the main means of disposal of solid waste
especially in urban slam settlements in municipalities. The
presence of some of the solid waste like sanitary, papers,
rubbers has been highlighted by some research works [7, 14]
and its characteristic component for some few ones noted by
the works of Ahamadi ef al, [15] on Kampala pit latrine
faecal sludge. Our work gives an extensive investigation of
the characteristics component of the foreign materials (solid
waste) in the faecal sludge as in consonance with [8, 15-16].
The order of the load of the foreign materials were noted to
be in the order of Plastics/Rubbers > Sanitary
pads >Textiles/Fabrics > Others > Condoms > Gravels >
Wood > Glass > Metals.

This comprehensive data reporting on the previous
paragraphs is a composite representation of the faecal sludge
(mixture from both public and private toilet). And to be able
to assess the load based on the source (either public or
private) from where the faecal sludge is being brought from,
the assessment was further characterised in details based on
public and private. From table 2, the total volume of faecal
sludge considered was 1350m’ for the public toilets while
that of the private toilet was also 1350m’. These volumes
were representation of about 150 cesspit trucks for each with
an overall weight of foreign materials in the sampled faecal
sludge being 349.65kg and 172.97kg respectively. The public
toilet source was seen to have a foreign material load of
about 0.13kg/m’ and 0.26kg/m’ for the private source. The
average foreign material load per truck recorded was
2.33kg/truck for the public toilet and 1.15kg/truck
representing the private toilets. The load distributions as well
as the compositional distributions were higher in the public
toilets (figure 3 and 4) than the private toilets (figure 4 and

5). The order in the compositional trend in terms of
percentage contributions of the components noted for the
composite sample was not different from the ones seen in the
separate sources (public and private) even though the
frequencies vary (figure 2, 6 and 7). However, some of the
compositions (Wood, Metals and Glass) were not present in
most cases and recorded zero percentage contributions
especially in the private toilets (figure 7).

The further characterisation done on the public and private
toilets in the area of the foreign material load assessment has
revealed that, most of the loads especially plastics/rubbers,
condoms, textiles, sanitary pads and gravels comes from the
public toilets. This implies that, the more trucks received
from the public toilets the more the pressure would be on the
process of treatment especially at the mechanical screening
point and the more likely of escape of some of the lighter
ones like condoms and rubbers into the reservoirs with high
potential of clogging of pumps in use.

5. Conclusion

Faecal sludge is another waste material that possesses
many potentials of being a resource after processing. This
notwithstanding its content is replete with other foreign and
non-biodegradable components aside its physicochemical
properties. In this survey, materials such as fabric, glass,
stones, textiles, condoms, feotus, wallet, ID cards, mobile
phones, local currency (money) and metals were found to be
significant part of faecal sludge suctioned and transported for
treatment. Consideration should therefore be given to any
design of such waste treatment plant to take care of the
foreign material component to make its treatment efficient.

Education on the proper use of public and domestic
latrines and better disposal practices is also relevant to help
improve on the disposal practices of members of
communities where the latrines are being used as another
secluded area of disposing refuse. Designers of public
latrines in particular can also consider a redesign of these
latrines to make it impossible for it to be used as a dumping
pit for domestic waste.

Personnel who usually, visit the public toilets should be
mindful of their belongings as several personal belongings
like the mobile phones, ID cards, wallet, money, Memory
chips, SIM cards, among others were noted and were typical
characteristic component of the FS from the public toilets
rather than the domestic toilets. Some of these items that
have the potential to be reused like the money, memory chips
or mobile phones could potential be a source of spread for
disease like cholera and diarrhea as the FS contains a lot of
pathogenic bacteria.
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