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Assessment of potential scale formation in the distribution network of geothermal
water from Oued Righ, in Northeastern Algerian Sahara
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Abstract

The Oued Righ area features a hot and dry climate, characterized by extreme
dryness with low humidity and very high evaporation during most months of the year.
These harsh climatic characteristics affect the hydrography of the study area in terms
of surface water scarcity.

The groundwater levels found in the layers of sandstone rocks called continental
intercalary are considered the most important aquifer in Oued Righ area, and its rocks
consist mainly of layers of sandstone and thick layers of clay, which makes it an
impermeable aquifer. This reservoir is found in the Lower Cretaceous (Albian and
Barremian) formations. The water temperature of wells known as Albian is high,
reaching about 55 degrees Celsius when extracted, due to the depth of the aquifer.
This temperature increases the speed of chemical reactions, especially the formation
of lime, which is shown by a Langelier and Ryznar index. Analyzes of water samples
show high concentrations of major negative ions such as SO4-2 and Cl- and major
positive ions such as Na+ and Mg2+.

Several methods have been used to calculate the scale phenomenon. LSI values
range from - (.14 to (.82 while the RSI values range from 5.75 to 7.32 and the
CCPP values ranged from — 8.4 to 42.1.

The results indicated a potential for scale formation in most of the continental
intercalary groundwater samples in the study area. Furthermore, the method
developed by (D'Amore et al, 1983) was applied for information on the natural lithology
of the reservoir containing thermal waters.

Key words: Groundwater, Albian— Barremian, temperature, saturation index,

stability index, scale, Oued Righ.
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sluall cilid CCPP 5 RSI 5 LSI :2 Jgaal)

Well pH | pHs | LSI? | RSI® | ccPp ™™ (mgil) Obs.
Sidi Mahdi 2 733 [6.69 [0.64 |6.06 316

Sidi Mahdi 3 7.06 [6.71 [0.35 [6.37 21.4

Ain Sahra 2 6.85 |6.71 [0.14 |[6.57 10

Ain Sahra 6.99 |6.86 |013 [6.74 7.9

Megarine 756 |6.74 082 |5091 30.5

Temacine 759 [7.02 [057 [6.46 17.7

Bledet Omor 7.09 [6.92 [017 [6.76 9.1

CI1ST22 Sidi Slimane | 7.17 | 6.61 |0.56 |6.05 33.2

CI1ST10 Sidi Mahdi 7.02 | 656 |046 |6.10 314 scale-forming water

Cl2SM3Tarfayat salah | 7 6.37 |0.63 |5.75 421

CI3SM3Dendouga 6.84 | 646 |0.38 |6.09 27.1

CI1SM5 Seballa2 7.09 |6.53 |056 |5.97 31.2

CI2SM4Ain Abane 7.02 |6.63 |0.39 6.24 22.3

CI1SM4Ain Khadra 741 | 654 |0.87 |5.67 37.1

CI1SM1Sidi Khelil 6.99 | 645 |054 |590 40.4

SD14Tindela 6.93 |6.83 0.10 6.74 6.1

SD10Mazer 74 |6.96 0.44 6.52 18.2

SD1Ain Choucha 703 | 717 |-0.14 |7.32 -8.4 dissolvable

SD5Sidi Amrane 6.96 |7.19 |-0.23 |7.42 -13.4 dissolvable | Aggressive water
SD7 Tigdidine 707 |7.17 |-0.10 |7.27 -4.9 dissolvable

(*) LSI = pH—pHs, where pHs = pK; — pKs,+ pTA + p[Ca*?]
(**) RSI = 2 pHS - pH.
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