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This need of water requires significant quan-
tities of water and involves an excessive pumping
of the underground tablecloths. This is why it is
important to make profitable to the maximum
surface waters in order to reduce their loss.

The realization of the Hammam Grouz stop-
ping located at 40 km of Constantine, was the
adequate solution to satisfy the considerable
needs for the townsmen.

This study gives a progress report on the
situation of water with Constantine from the
qualitative point of view.

To provide significant quantities of water is
our objective by preserving its quality during its
transit in the networks, constitutes our principal
concern.

Indeed, Colin et al. [1] showed that the acci-
dents and interventions on networks, the possi-
ble contaminations of the natural environment
upstream of the hydrants, the prolonged stay of
water in the distribution mains and the tanks
are likely to compromise physico-chemical and
bacteriological qualities distributed water.

The purpose of work that we present here is
essential to establish the qualitative evaluation of
water feeding the town of Constantine. Also to fol-
low the evolution of its quality during its transit in
the drains until the distribution to the consumer.

2. Physico-chemical and bacteriological
characteristics of the various water resources
feeding the town of Constantine with
drinking water

We initially present the physico-chemical
and bacteriological results obtained on subsoil
waters (Boumerzoug (B), Hamma (H)) and sur-
face waters (Hammam Grouz stopping (BHG)),
one considers for raw water (EB) and treated
water (ET) (Table 1).

The results obtained show that water of con-
sumption has chemical characteristics meeting in
all points the standards (OMS), but degradation
is of microbiological order appearing by the

presence of total coliformes, fecal coliformes,

fecal streptococcus. They can result by

— The absence of perimeters of protection for
the underground sources, which involves
worn water infiltrations in the tablecloths.

— The direct discharge of water valves which is
the case of the Hammam Grouz stopping.

Moreover, the results enabled us to deter-
mine the chemical characteristics of water of
Boumerzoug, Hamma, Hammam Grouz stopping.

The prevalent facies is chlorinated sodic for
raw water of the stopping for all the periods except
for the period of low water level where it is chlo-
rinated calcic.

By contrast, for water of Boumerzoug and
Hamma, the prevalent facies is bicarbonated calcic
for every season.

3. Space and temporal evolution of the
physico-chemical and bacteriological quality

It is interesting to recall that the quality
notion “state of water” is well the essential aspect.
And to locate the variability of this one during
the interval of time of study will remain our
objective.

3.1. Change of the temperature

Our measurements of temperature of surface
waters increase few degrees, during their transit
in the distribution network during the period of
rising. For the period of low water level it is the
reverse which occurs. This is joined by the obser-
vation made by Desjardins et al. [2]. This phe-
nomenon is attributed to the thermal inertia of
the ground surrounding the conduits.

3.2. Evolution of the pH

We attend a light rise in pH of water of Hamma
during the transit of water in the network caused
primarily by a CO, degasification after water
falls in the tanks.
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Table 1
Analysis of the water resources feeding the town of Constantine

Parameter H B EB ET

Interval of variation

T(°C) 31-33 21.2-24.3 7-24.9 6.8-25.3
pH units 6.95-7.5 6.95-7.65 8.02-8.7 7.45-7.75
EC (mS/cm) 0.9-1.30 1.07-1.25 1.00-1.83 1.00-1.80
0,d (mg/L) 4.7-7.65 5.44-7.51 6.0-13 6.10-12.97
UV254 (cm™) 0.007-0.009 0.009-0.013 0.132-0.158 0.075-0.085
Oxydability (mg d’O,/L) 0.02-0.13 0.038-0.41 3.73-8.40 2.09-5.00
Cl, res. (mg/L) 0 0 0 0.09-0.89
CO, (mg/L) 16.21-37.05 0.00-16.2 0.00-2.31 0.00-3.47
HCO; (°F) 38-40.5 30.5-33.2 16.8-27.2 15.5-26
CI™ (mg/L) 128-150 150-180 220-380 220-385
SOz (mg/L) 92.1-212 61-125 85.4-239 84-269
PO (mg/L) 0.006-0.018 0.00-0.002 0.014-0.29 0.00-0.14
NO; (mg/L) 3.90-7.0 17-22.5 0.240-6.20 0.068-6.68
NO; (mg/L) <1d-0.002 <1d-0.009 0.037-0.418 0.002-0.005
NH;, (mg/L) <1d-0.002 <ld-0.001 0.028-0.439 <1d-0.289
TH (mg/L CaCO,) 475-510 400-480 404-496 413-486
Ca?* (mg/L) 124-149 91-140 82.16-104 80-106
Mg?* (mg/L) 30.48-43.2 30.24-60.72 45.6-57 45.6-53
Na* (mg/L) 84-152 58-122 97-250 102-258
K* (mg/L) 2.22-13 3.9-20 4.29-19 5.0-33
Tot. colif./100 mL 20-50 0-25 30-150 0-20
Colif. fec./100 mL 0-10 0-10 7-40 0-10
Fec. strep./100 mL 0 0 0-10 0

3.3. Evolution of nitrates in the course of time 3.3.2. From Hamma

On the other hand for the thermal springs of
Hamma, One notes fluctuations of concentrations,
moreover they are weak (Fig. 2).

3.3.1. From Boumerzoug

For water of B, we noticed that the concen-
tration in NO,, although it is lower than stan-
dards (OMS) evolving in time (this rise in
concentration is about 5 mg/year). That is cer-

tainly related to the agricultural activities in the 3.3.3. From the Hammam Grouz stopping

neighbouring zones, and in particular in winter
period during scrubbings of grounds. The inten-
sification of the breeding constitutes also an
essential explanation. However the maximum
value reached by this water is equal to 22.5 mg/L

(Fig. 1).

We also observed for water of the stopping
HG that the nitrate amounts increase after water
treatment (Figs. 3 and 4).

The increase can be due only by one biologi-
cal oxidation of: NH;, in NO3, of NO, in NO;,
or of organ azotes in NO;. According to Martin [3]
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Fig. 1. Evolution of nitrates in the source of Boumerzoug.

the prechloration with the sodium hypochlorite
can give rise to these reactions:
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Fig. 2. Evolution of nitrates in the source of Hamma.
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Fig. 3. Evolution of nitrates in the raw water of H Grouz
stopping.
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3.4. Evolution of nitrites

For nitrites it is interesting to notice that
our various water resources present very weak
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Fig. 4. Evolution of nitrates in the treated water of H
Grouz stopping.
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Fig. 9. Evolution of the absorbance UV at 254 nm in
the Boumerzoug source.

Once treated, the waters earthy their transit
in the drains leading to faculty charge in a cer-
tain quantity of organic matter coming either in
internal network or infiltrations (Fig. 11). Same
observation for water of the BHG. Once arrived
at the RHG, the treated water of the BHG present
low values of oxydability; same notices done
previously (Fig. 12). During their circulation a
relatively significant part of organic matter will
come in addition to this water which is produced
by the insufficiency of chlorine injected to ensure
the health protection of water; except the pre-
levement of the 18/02/05 and that of the 10/06/05.
A rechloration is expressed thereafter on the
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Fig. 10. Evolution of the absorbance UV at 254 nm in
the treated water of Hammam Grouz stopping.
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Fig. 11. Evolution space-time of oxydability in
Boumerzoug waters.

level of the RHG show a reduction in the oxyd-
ability for the majority of the points (Fig. 12).

3.6. Evolution of UV/oxyd in the distribution
network of water

One observes a relatively significant reduc-
tion in the UV/oxyd during the treatment of the
raw water of Hammam Grouz stopping resulting
from a more significant abatement of the UV than
of the oxydability. Logical evolution which takes
into account the fact that coagulation, flocculation,
decantation are eliminated by coprecipitation of
the organic materials (macromolecules) (Fig. 13).
However, for subsoil waters of Boumerzoug one

Fig. 12. Evolution space-time of oxydability in the raw
water of Hammam Grouz stopping.
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Fig. 22. Evolution space-time of total coliformes in
the network distribution feed by the Hammam Grouz

stopping.

Knowing that the enumeration of the total
coliformes has value that for treated water, we
have had to announce for the network supplied
with Boumerzoug the presence of total coliformes
to the level of faculty more than of fecal
coliformes.

It should be noted also the absence of fecal
streptococcus for water of Hamma (Figs. 20
and 21).

We noted concerning water of the Hammam
Grouz stopping that the raw waters of this last
presents a water contaminated by the total coli-
formes, fecal coliformes and fecal streptococcus.
In fact, once the water is treated the total coli-
formes override the two other species.
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Fig. 23. Evolution space—time of fecal coliformes in
the network distribution feed by the Hammam Grouz

stopping.

The source of presence is the parasitic water
intrusion in the network or a bad disinfection
(absence of the residual chlorine) (Figs. 22
and 23).

4. Conclusion

This analytical assessment founded on a
study spread out over two years, recalls the state
of public water of distribution of Constantine
town.

As a whole these analyses make it possible
to note that the microbiological and physico-
chemical decompositions of water are, for the
majority of them, the consequence of an insuffi-
cient maintenance of the distribution network.

On the microbiological level, the water dis-
tributed in the dwellings is generally of good
quality but contaminations of fecal origin were
sometimes observed.

They originate in a bad implementation of
disinfection (insufficient contents while disin-
fecting and/or time of short contact),with still in
consequence of phenomena of depression (put
in contact with a non-drinking water).

Most of the anomalies highlighted by the
chemical analyses comes from the Hammam
Grouz stopping where one observes relatively high
organic matter rates represented by oxydability
in KMnO, and in particular in period of low water
level 5 mg/L.

It is to be also noticed, on the level of the
zones supplied with stopping, an organoleptic
degradation of nature, in fact by the appearance
of tastes and odors, two phenomena to which
consumers are most particularly sensitive.

Studied parameters and follow-ups in time,
concerning the subsoil waters of Boumerzoug,
Hamma, are influenced little by the seasons, and
one notes even a good stability.

On the other hand, in the case of surface
waters, one notes one evolution of the organic
matter in concentration. This evolution is more
marked in period of low water level. However



