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Abstract Settat is an example of Moroccan arid area with severe water scarcity. Wastewater’s agricultural reuse
represents a vast potential to remove pressures on freshwater resources of the region. The present study aimed to identify
helminth eggs in wastewaters to which both human and animal populations are exposed when they are reused in agriculture
and to evaluate removing of those pathogens by Wastewater Treatment Plant lagoons. The technique of concentration
adopted for the Helminth eggs research in the wastewaters is that of Arther Fitzgerald and al. The analysis of the results
showed that 87.5% of raw wastewater samples and 31.2% of treated wastewater samp les are contaminated by the Helminth
eggs with a mean concentration of 9 eggs/L and less than leggs/L respectively. Helminth eggs found are: Nematodes,
Cestodes and several digestive strongyles. Nematodes are mainly represented by Ascaris sp., Toxocara sp and Capillaria sp.,
for Cestodes, species identified were Hymenolepis nana, Hymenolepis diminuta and Spirometra sp. This study also

highlighted the qualitative and quantitative seasonal variations of helminth eggs in wastewater.

Keywords

Helminths Eggs, Wastewaters, Seasonal Variation, Settat, Morocco

1. Introduction

With the rapid development of domestic, industrial, and
agricultural water supplies, conventional water resources
have been seriously depleted. Especially in countries with
arid or semi-arid climate, Morocco is one of them and it is
now recognized for its significant water stress; (the
availability of water varies between 180 m’/inhabitant/year
in regions low water content, such as region of Souss Massa,
et 1850 m’/inhabitant/year in regions high water content, as
the Mediterranean region[1], and moves towards a situation
of water scarcity in 2020.

The availability of water resources in Morocco is a key
factor in the development of the agricultural sector which is
the basis of the Moroccan economy; elsewhere, during 1999
and 2000, it declined because a severe drought affected the
country leading to asignificant decrease in agricultural GDP
and stagnation of all Moroccan economy|[2].

Moreover, farmers in frequent drought areas resort to
uncontrolled irrigation by the use of raw wastewater to
overcome this lack of water, this practice endangers public
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health and the environment because of the different
pathogenic (Bacteria, viruses, parasites, ...) that these waters
transport[3]; wastewater in fact represent an important
vehicle of biological agents[4].

Those agents may affect both producers and consumers.
The WHO estimates shows that waterborne diseases affect
500 million people per year worldwide[5].

Previous studies have reported that parasites, especially
helminths exhibit the highest risk of disease transmission
associated with the wastewater. This is mainly due to their
long persistence in the environment and their low infectious
dose ([6],[7]).

This parasitological risk has been stated for many decades
and then demonstrated by epidemiological studies
([8L.[91.[10],[11],[12],[13]).

In this sense, the WHO described the presence of helminth
parasites, particularly intestinal nematodes (Ascaris, Trichur
is, Ancylostoma), as the main constraint for the reuse of
wastewater in agriculture and recommends for unrestricted
irrigation, water containing less than one nematode egg per
liter[ 14].

Consequently, the country will face more water shortages,
the emergence of serious water-borne diseases and endemic
parasites in populations exposed[15].

And the government will be forced to face this water
challenge wisely: In fact, among the solutions is the
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wastewater treatment in order to have effluent conformto the
standards and guidelines (WHO, FAQO) before it is
discharged to the nature and reused in agriculture; thereby
the risk to public health and environmental impact will be
significantly decreased. Especially as these waters are, in
addition to the water intake, a source of nutrients up to the
suspension of the use of artificial fertilization[16]. In effect,
wastewaters are rich in certain nutrients and organic matter
such as inorganic nitrogen, organic nitrogen, phosphorus and
micronutrients. These are important both to increase fertility
and soil structure and agricultural productivity[17].

Wastewater treatment plants are usually located on the
outskirts of some continental cities where agricultural land is
available downstream of effluent spill sites, and in small
patches around discharges of sewage. A typical example is
the Wastewater Treatment Plant (WWTP) of Settat
(Morocco); lagoons Wastewater treatment plants located on
the outskirts of the city.

Water resources in the region of Settat become
increasingly rare and the use of raw wastewater for irrigation
of vegetable crops and forage is a common practice. The
establishment of the Station has been a means to (i) the
protection of water resources (ii) the improvement of
hygienic conditions of the surrounding population (iii)
Avoid the use of raw wastewater in agriculture without
health precaution substitute by treated wastewater[18].

Our study focused on the parasitological characterization
of wastewater from Waste Water Treatment Plant (WWTP)
of Settat and the determination of helminth species present in
the wastewater reused in agriculture; which human and
animal populations can be exposed. In fact, This work aims
to assess:

- Parasitological quality wastewater before and after
lagoon purification;

- The risk associated with the reuse of treated wastewater
for agricultural purposes;

- The impact of pollution generated by the discharge of
raw sewage, on the receiving environment.

We propose to make a qualitative and quantitative
evaluation of the wastewater’s parasitic load and discuss the
variation of helminths’s mean loads encountered during the
study period.

2. Study Environment, Materials and
Methods

2.1. Study Environment

Description of the city of Settat:

Settat (33°00°’N, 7°37°"W)[19], is located north-west of
Morocco, 60 km south of Casablanca and belong to the
region of Chaouia. Its climate is arid to semi-arid. The
average annual rainfall is around 400 mm and the average
temperature is 25°C (40°C in summer and 10°C in
winter)[20]. The city of Settat has 120,000 inhabitants as
revealed by the results of the latest census of 2004, produces
about 120 tonnes of excrement per day and rejects about

9000 m’ of wastewater per day. Until 2006, this untreated
wastewater is reused to irrigate over 400 hectares of
agricultural land[21].

The sanitation system adopted at the city of Settat is
unitary with the exception of the industrial area where the
stormwater is discharged through a storm water system
independent.

Discharges of wastewater from Settat are intercepted by
the outfall of wastewater transport and routed to the
wastewater treatment plant[22].

Description of WWTP (WasteWater Treatment Plant)
Settat:

The treatment plant is located 8 km north entrance of the
Settat city, it covers an area of 80 hectares, it will allow the
treatment of flow of 13500 m’ per day, the treated
wastewater will be used to irrigate some 300 hectares in the
vicinity of that city, a population of around 175 000 people
can benefit[18].

The treatment of raw water adopted for the station is
natural lagoons; the sojourn time for each station is between
40 to 46 days, the first step is screening, then the ponds are
arranged and operated in series, with anaerobic ponds (6
units of 0,28 ha each) preceding the facultative ponds (3
units of 5 ha each) which then feed into several maturation
ponds.

2.2. Materials and Methods

We analyzed samples of raw wastewater (taken at the
entrance to the station) and treated wastewater (taken out of
the station) for a period of two years spanning between
January 2009 and December 2010 at a frequency bi monthly,
the samples were taken a few inches from the surface.
Volumes were analyzed are 1 L for raw wastewater samples
and 5 L for treated wastewater samples; it was defined as one
giving the most significant results[23]. Given the wide
dispersion of parasitic helminth eggs in wastewater,
concentration is necessary to ensure a better counting, the
samples were then decanted in the laboratory for 24 hours
and the sediment recovered (100 to 300 ml) was centrifuged
for 15 min at 1000 revolutions min™".

The identification of helminth eggs was carried out at
magnifications 100 (in register) after concentration by
following the technique of Arther Fitzgerald[24] with the use
of Sheater’s solution as flotation liquid. We opted for this
technique to its ease of imple mentation, low cost and risk for
the handler and reliability. Microscopic observation of
helminth eggs was based on the size, form and content of
such eggs in accordance with the bibliographic descriptions.
In case we could not identify the species has been limited
only to identify gender.

3. Results

3.1. Qualitative Characterization of the Waste water
Parasitic Load at the Entrance and Exit of the
WWTP
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Parasitological characterization of raw and treated
wastewater in the treatment plant allowed us to identify a set
of helminth eggs potentially pathogenic for humans and
animals can be a cause of helminthiasis. Those eggs
belonging to different groups of helminthes parasites:
Nematodes and Cestodes and several digestive strongyles
(Table 1).

Table 1. Helminthes parasites found in raw and treated wastewater over
the past two years of study
Helminths Species / genus RWW [ TWW
Ascaris sp + +
Nematodes Toxocara sp + -
Capillaria sp + -
Hymenolepis nana + +
Cestodes | Hymenolepis dimunita + -
Spirometra spp. + -
Digestive strongyles + +

RWW: Samples of raw wastewater, TWW: Samples of treated
wastewater, (+) Present, (-) absent

During the study period, parasitological monitoring
showed the presence of helminth eggs in 87.5% samples of
raw wastewater and 31.2% of treated wastewater samples,
Figure 2 shows the distribution of different types of helminth
eggs in positive samples.
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Figure 2. Percentage of different helminth eggs in positives samples of
raw and treated wastewater over the past two years of study (4scaris ),
Tx(Toxocara sp), Cp (Capillaria sp), Hn (Hymenolepis nana), H.d
(Hymenolepis dimunita), Sp (Spirometra spp.)

It should be noted that the strongyles are present in 85.7%
of raw wastewater positive samples and 80% of treated
wastewater positive samples analyzed, followed by other
nematodes that we found in 57.1% of positive samples of
raw wastewater and finally cestodes in 39.3%. By cons, only
10% of'treated wastewater positive samples have marked the
presence of these two classes of helminths parasites.

3.2. Quantitatative Characterization of Waste water
Parasitic Load at the Entrance and Exit of the
WWTP

3.2.1. Seen on the Load Variation in Helminth Eggs: Global
Study

Parasitological monitoring of wastewater at the entrance
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and exit of the WWTP shows that raw sewage is
contaminated with Helminths eggs with a mean
concentration of 9 eggs/L (9.13 eggs/L recorded during the
first year and 8.83 eggs/L during the second year). As for the
treated wastewater, they have an average load of 0.13 eggs/L
(0.05 eggs/L and 0.22 eggs/L during the first and second
years respectively) (table 2).

Table 2. Average concentrations and abatement of Helminth eggs in
wastewater at the entrance and exit of the WWTP

2009 2010
RWW TWW RWW TWW
Average (eggs/L) 9,13 0,05 883 0,22
Interval of =54 002 026 0-1
variation
Abatement 99% 98%
3.2.2. Study by Groups of Helminths
3.2.2.1. Annual Variations
B First year
Second year

Figure 4. Average concentration ofhelminth parasites eggs and strongyles
in wastewater at the entrance and exit of the WWTP

In raw wastewater, the average concentration of
nematodes and Cestodes eggs is respectively 1.5 eggs/L and
0.29 eggs/L during the first year and 1.42 eggs/L and 0.92
eggs/ L for the second, they were found in respectively 47%
and 18% of positive samples during the first year and 73%
(for both classes) during the second year. At the exit of the
WWTP, each of the two classes was found in 20% o fpositive
samples with mean concentrations of 0.02 egg/L and 0.01
egg/L during the first year, in the second no helminthes
parasites was found.

For strongyle eggs, they were found in 86% of positive
samples of raw wastewater with a mean concentration of
7,33 eggs/L during the first year and 6,5 eggs/L in the second.
At the exit of the WWTP, the load does not exceed 0,03
eggs/L and 0,22 eggs/L during the first and second year
where they have been found in 60 % and 100 % respectively
of'the positive samples.

3.2.2.2. Seasonal Variations

The table 3 shows the seasonal variations in the load of
helminth eggs at the entrance and exit of Settat WW TP

During the two study periods, it was noted that the
analysis of seasonal variations in the load parasitic helminth
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eggs in raw wastewater showed a slight increase in average
concentrations during the hot season (April to October)
comparing with the cold season (November to March). The
mean concentrations of nematodes during the hot season are
1,79 eggs/L in the first period and 1,43 eggs/L in the second.
During the cold season concentrations are 1,1 eggs/Land 1,4
eggs/L, respectively.

As for eggs of cestodes whose concentrations are during
the hot season 0f 0,36 eggs/L in the first period and 1 egg/L
in the second. During the cold season, these levels fell
relatively, they are 0,2 eggs/Land 0,8 eggs/L in the first and
second period respectively.

In the treated wastewater, nematodes and cestodes were
present (slightly) only during the cold season of the first
period with concentrations of 0,04 eggs/Land 0,02 eggs/L,
respectively.

For strongyle eggs, it should be noted that there is a

difference in the seasonal variations of the raw wastewater
load between the two study periods. During the first period
their concentrations are higher during the cold season (8,9
eggs/L) than during the hotseason (6,21 eggs/L). During the
second period, the load during the hot season is relatively
highest (6,4 eggs/L) than during the cold season (6 eggs/L).

Regarding treated wastewater, their loads do not exceed
0,29 eggs/L and were lower during the first period.

3.2.3. Study by Species of Helminths

The parasitological analysis of raw wastewater during the
24 months ofthe study allowed us to identify helminth eggs
with an average concentration of 8.98 eggs/L divided
between helminth parasites (23%) and strongyles (77%), this
load is lower in purified water: 0,13 eggs/L where strongyles
represent 92%.

Table 3. Variations of helminth eggs mean concentration at the different seasons in analysed wastewaters

Helminthes eggs First year Second year
RWW TWW Ab RWW TWW Ab
C(e/L) C(e/L) % C(e/L) C(e/L) %
CS 1,1 0,04 96 14 0 100
Nematodes HS 1,79 0 100 143 0 100
CS 0.2 0,02 90 0.8 0 100
Cestodes HS 036 0 100 1 0 100
Total Helminthes CS 13 0,06 95 22 0 100
parasites HS 24 0 100 243 0 100
CS 89 0,02 100 64 0,12 98
Strongyles HS 621 0,03 100 6,6 0,29 96
Ab :abatement ; C(e/L) : Average concentration (egg/L) ; CS : Cold season ; HS : Hot season.
Table 4. Average concentration of helminths eggs in raw and treated wastewater
2009 2010 Average 2009-2010
Helminth RWW TWW RWW TWW RWW TWW
cimmnthes cges C (%) C (%) C (%) C (%) C(LV) C(LV)
Nem atodes
Ascaris sp. 0,33 (23%) 0,02 20%) 0.5 45%) 0 0420-3) 0,01 (0-02)
Toxocara sp. 1,00 (29%) 0 0,92 (64%) 0 096 (0-06) 0
Capillaria sp. 0,17 (18%) 0 0 0 0,08 (0-2) 0
Cestodes
H. nana 0,25 (12%) 0,01 20%) 033 (36%) 0 029(0-2) 0(0-0.2)
H. dimunita 0 0 0,58 (36%) 0 0,29(0-3) 0
Spirometra spp. 0,04 (6%) 0 0 0 0,020-1) 0
Total helminthes 1,79 0,03 233 0 206 001
parasites
Strongyles 733 (83%) 0,03 (60%) 6,5 (100%) 0,22 (100%) 6,92 0,12
Total helminthes 9,13 0,05 883 022 898 0,13

C: Average concentration (eggs/L); % : Percentage ofpresence in positive samples; 1. V. :Interval of variation (eggs/L)



Resources and Environment 2012, 2(5): 193-201

Parasitic helminths eggs detected in this study belong to
the class of nematodes and cestodes with the predominance
of the first. The class of nematodes is represented by
Toxocara sp (0,96 eggs/L), Ascaris sp (0,42 eggs/L) and
Capillaria sp (0.08 eggs/L). The one of cestodes by
Hymenolepis (0.6 eggs/L) and Spirometra spp. (0.02 eggs/L).
Those loads decreased significantly after treatment, it is only
during the first period we identified the eggs of Ascaris sp
and Hymenolepis nana in 20% of positive samples with
concentrations average of 0.02 egg /Land 0.01 eggs/L.

The table 4 below summarizes the parasite species
identified:

4. Discussion

In this comprehensive work devoted to the study of
parasitological pollution by sewage from the city of Settat
and their removal by treatment plant, it was proposed to
characterize the parasite load of its wastewater at the
entrance (RWW) then the output (TWW) of the WWTP
(wastewater treatment plant) lagoons located north of the
city.

Parasitological examination showed that the average load
in helminth eggs is about 9 eggs/L and less than 1 egg/L in
raw wastewater and treated respectively. Our results are in
the same order than those of Alouini Z. & al.[25], where
concentrations are recorded of 2,1 eggs / L, 3 ,1 eggs/Land
3.5eggs/L in raw wastewater to the WW TP and 0 entries in
thewastewater at the exit. The values of the concentration of
helminth eggs in raw wastewater in the literature are widely
scattered and in some Latin A merican countries like Brazil
an average load of 1490 eggs/L of raw sewage has been
reported[26], Jiménez and al[27] reported an average
concentration of 300 eggs/L and 6-98 eggs/L in wastewater
from Jordan and Mexico City respectively. In France, lower
concentrations (8 eggs/L) were found by Stien and
Schwartsbrod[28]. In Tunisia Alouini Z.[29] found average
concentrations of 6 to 50 eggs/L, in 2009, higher value
(960 eggs/L) was reported by Ben Ayed & al.[ 30]. In Egypt,
Stott & al.[31] reported that the concentration of eggs of
human intestinal helminths in raw wastewater ranged from 6
to 42 eggs/L.

In Morocco, an average concentration of214,4 eggs/L was
observed by Guessab & al.[32] in Agadir. Lower loads were
found in Oujda and Meknes, the order of 31.69 eggs/L[33]
and 44-36 eggs/L[34] respectively. Then in Ben Slimane,
where the average number of helminth eggs in raw
wastewater was 23 eggs/L[35].

According to some authors, concentrations and varieties
of eggs found in wastewater are based on various climatic
factors, socio-economic and demographic ([36],[34]) and are
closely linked to their origins (domestic water, industrial
water, slaughterhouses, stormwater).

It is important to note that during their transport from the
health network of the city of Settat to the entrance of the
WWTP, it would have been an improvement in wastewater
parasitological quality that stray particles settle in
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preferential areas depending on the hydraulic system
borrowed ([12],[29]), that finds an exp lanation in the work of
Adam M.[1] where he report that the parameter of
importance is the physical characteristic of helminth eggs
density. According Bouhoum & al.[37] some parasites can
settle more than others, depending on their size and shape,
this sedimentation is by their own weight or by adsorption to
suspended solids.

Kind of parasites present is varied; it is composed of
parasites of man and animal. In fact, qualitative analysis
identified two groups of helminths in those samples:
nematodes and cestodes. This is in agreement with
observations of Alouini Z.[29], with a clear predominance
for nematodes.

This difference is related to the particular population’s
lifestyle which eating’s habits (eating meat) do not favor the
cestodiasis’s transmission[38]. In addition, Schwartzbrod &
al.[39]; Bouhoum and al[36]; Alouni and al.,[25] and
Guessab & al,[30] reported that the eggs of the class of
intestinal Nematodes are stronger than those of Cestodes in
wastewater.

Helminth eggs identified are represented by the following
species: Ascaris sp, Toxocara sp and Capillaria sp, for the
class of nematodes and Hymenolepis sp and Spirometra spp.
for the class of cestodes but with a large presence of
digestive strongyle eggs compared to species of helminth
parasites, we note that the presence of the latter depends to a
large extent of releases of the city slaughterhouse.

Several other authors have found some of these species in
wastewater at varying concentrations ([40],[41][42]);
Klutse.& Baleux[42] find an average of 4 eggs/L and less
than 1 egg/L of Ascaris in raw and treated wastewater
respectively . Moreover, Ascaris and Hymenolepis helminths
are most associated with raw sewage[21].

According to WHO[14], the presence of intestinal
nematodes and mainly Ascaris sp, Trichuris and
Ancylostoma sp in waste water is considered a major risk for
the reuse of water in agriculture. In its new version[43],
water reuse guidelines helminth ova are considered one of
the main target pollutants to be removed from wastewater
reuse for agriculture and aquaculture purposes.

The analysis of seasonal variations in levels of helminth
eggs in raw wastewater showed that the average
concentration of parasites helminth eggs is slightly higher
during the hot season compared with that seen during the
cold season. By cons, we found higher levels of strongyle
eggs in the cold season than during the hot season of the first
period of the study, this result concurs with that of Habbari[9]
in Marrakech; Chalabi[44] to Rabat, of Dssouli & al.,[16]
and Mrabet[38] in Oujda; Amahmid. & al.,[45] and
Bouhoum and al.,[46] in Marrakech, Naour[45] in
Beni-Mellal and El Guamri & al. at Kenitra[48]. Several
authors have reported that the concentration difference
between these two periods is due to the increased prevalence
of parasitic worms (verminosis) in Spring ([48],[49],[50]).
While the WHOJ 14] reported that the abundance of helminth
eggs in hot weather is due to conditions of temperature,
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humidity, oxygen and sunlight favor the maturation of these
helminths.

As for the abundance of strongyle eggs in the cold season,
it is exp lained by the fact that the digestive strongyles have a
seasonal pattern; infestations are particularly rainy season
due to the high sensitivity of infective larvae of strongyles on
drying[48].

The result on the variation of the mean strongyle eggs in
the second period was different from that observed during
the first, the average concentration of strongyle eggs in the
cold season was lower than that recorded during the first year
and slightly lower than that recorded during the hot season.
The influence of climatic variations on the wastewater
quality was emphasized by several authors. Rainfall would
then play a role in the variation of the sewage load where it
could fall as a result of dilution with rain water; the average
rainfall in the region of Settat have increased comparing
2009 to 2010, they were respectively 37,7 mm and 47,7
mm[51]. Especially since the year 2010 marked periods of
unusually high rainfall that occurred to cause flooding in
various parts of the kingdom, with the goal of good
management of the WWTP and control of the flow entry of
water, the course of wastewater from certain parts ofthe city
of settat (including rain water) can be deflected out of the
STEP (towards the natural environment: Oued
Boumoussa[22] where storm or when the inlet flow rate
recorded at the entrance of the WWTP is greater than five
times the normal rate. Thus, the charge arriving at the
WWTP would be in one hand due to the deviation from the
path of wastewater and in another hand diluted by rainfall
know that the cold season.

Helminth parasites found in these wastewaters have a
simple life cycle and are able to cause infection through
wastewater ([52],[34]). Studies in different countries by
IWMI (International Water Management Institute) ([53],[54])
have served to highlight the impact of these practices
irrigation on the environment and health. Bouhoum[6] had
identified cases of helminthiasis in an epidemio logical study
of intestinal helminths in children's area of application of
sewage Marrakech and concluded that the risk attributable to
the use of wastewater in the transmission of helminths was
22%. Kettani S.[55] reported from a study, about Intestinal
parasitosis and use of untreated wastewater for agriculture in
Settat, that prevalence of Intestinal parasitosis in population
exposed to agricultural reuse of wastewater was significantly
higher than in the unexposed group(66.4% against 31.9%)
where Ascardiose showed a prevalence of 4.2% and 0%
respectively. The exposed group is represented by the
inhabitants of a village that northern settat using wastewater
in agriculture about the unexposed group, it is the inhabitants
of'a village which is south of Settat.

It is well established that the prevalence and incidence of
parasitic diseases varies from one region to another
depending on the socioeconomic and hygiene status of the
population[15]. The epidemiological study carried out by

Bouhoum K.[6] (cited above) showed the decrease in the
prevalence of intestinal helminth infections in the population
and linked this to the
environment.

Our study shows parasitical risk that human and animal
population are exposed when raw wastewater is reused for
irrigation in the region of Settat particularly and
complements other studies that have highlighted the
potential risks reuse of wastewater in agriculture
([561.[34].[57])-

Results relating to raw wastewater showed that the risk of
infection is relatively important for both the animal
consumes the plant as for the farmer because of manual work
requiring contact with the water and soil, especially when
measures hygiene are not followed, not forgetting consumers
(ingestion of contaminated culture product or zoonoses).
This risk drops significantly if irrigation is done by treated
water, the use of treated wastewater for irrigation would
constitute an alternative to fill the water deficit in the region
and reduce the risk of helminth infections in humans and the
animal. Given the purification efficiency obtained, the
documentation suggests that it would be possible to reuse the
treated wastewater in agriculture. However, it would be
important to assess the risk of parasite infection incurred by
the exposed population and especially the consumer, as the
eggs of parasitic helminths (Ascaris and hymenolepis) and
strongyles were found in 31% of samples although that it is
with very low concentrations, and recent epidemiological
research work shows that a limit of <0.lhelminth egg/l is
needed if children under 15 years are exposed[58].

Also, because irrigated fields presents wet soils allowing
prolonged survival and maturation of helminth eggs like
those of Ascaris[6]. Indeed, eggs of Ascaris sp are very
strong, their persistence in soil up to 7 years when conditions
of moisture and temperature are favorable[26]. Moreover,
according to Strauss & al, the most persistent of all
helminthic pathogens are Ascaris eggs and thus can be used
as a parasite indicator when dealing with hygienisation of
excreta ([59],[60]). The living standards of people in this
area is generally low with a level of education and hygiene
unsuitable thereby increasing the risk of parasitic infection.

It is in this sense that we made an additional study to
assess the health risk inherent in the reuse of wastewater (raw
and treated) in the region of Settat, a parasitological control
was performed on samples of cultures (irrigated by these
waters)and ground. The risk will be evaluated on the basis of
these results and epidemiological data, that portion shall be
treated in a following document.

improvement of their living

5. Conclusions

Indeed, the release of such water in nature is likely to
jeopardize the health of the person who came into contact
(direct or indirect) with helminth parasites transmitted by
these waters and contaminate the receiving environment. It is
essential firstly to encourage farmers continuing to use this
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raw sewage for irrigation to replace them with treated water,
and secondly, to predict the development of additional basins
that would treat waters of the city even when abundant
precipitation affecting the flow of water entering the WWTP.
This will avoid the diversion of these waters into nature
because though this is a solution for maintaining the
purifying systemofthe WWTP, it is a cause of the spread of
pathogens in the environment.
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