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Abstract

A study was conducted to assess the efficiency of the Yarmouk and
Khadra wastewater treatment plants in Mosul city and the compliance of the
treated water from both plants with Iraqi standards for discharge and
irrigation. Forty samples were collected, and physical measurements were
taken to give an initial idea about the water quality in both plants, including
measurements of Tr, pH, TDS, E.C., Temp., TH, S.S. The results indicated
that the Yarmouk plant's efficiency rate in reducing physical properties was
as follows: E.C. 16.86%, TDS 11.87%, S.S 85.18%, Tr 65.2%, TH 4.78%,
while the Khadra plant's efficiency rate in reducing physical properties was:
E.C. 23.43%, TDS 21.8%, S.S 82.31%, Tr 92.08%, TH14.47%. The results
also showed that the physical properties of the water discharged from both
Yarmouk and Khadra treatment plants were in accordance with Iraqi
standards for discharge and irrigation, meaning the water is suitable for
irrigation based on the values of physical properties except hardness, where
the water is classified as hard and not suitable for irrigation due to high levels
of calcium and magnesium. The concentrations of major ions were
measured, including cations (Ca®*, Mg**, Na*, K") and anions (HCOj3", SO4*
, CI, NOy"). The results indicated that the Yarmouk plant's efficiency rate in
reducing major ions was as follows: Ca?"-9.32%, Mg?* 16.7%, K" -77.25%,
Na' 6.71%, HCOs 26.3%, SOs* -1.36%, Cl- 18.03%, while the Khadra
plant's efficiency rate in reducing major ions was: Ca*" 5%, Mg?* 28.69%,
K" -3.56%, Na* 13.23%, HCO3 27.32%, SO4* -12.77%, CI- 24.1%. The
results indicated a significant increase in the concentrations of nitrate and
potassium sulphate ions in the water discharged from the plants due to
biological degradation processes carried out by nitrate bacteria. Sometimes,
nitrates can accumulate in the resulting water as a by-product of these
processes. The increase in potassium was due to evaporation from
wastewater treatment, while the increase in sulphates was due to the

production of sulphates as a by-product of biological processes within the



wastewater treatment plant. The biochemical oxygen demand (BOD) and
chemical oxygen demand (COD) were measured for both plants, with the
results indicating that the Yarmouk plant's efficiency rate in reducing both
BOD and COD was 82.8% and 73.55% respectively, while the Khadra plant's
efficiency rate in reducing both BOD and COD was 87.92% and 86.26%
respectively. The results showed that both plants have good efficiency in
reducing BOD and COD. Sodium adsorption ratio (SAR), permeability
index (PI), and Kelly's ratio (KR) indicated that the water from both
Yarmouk and Khadra plants is suitable for irrigation, while the Water Quality
Index (IWQI) indicated that the water from both plants is generally suitable
for irrigation. Heavy metal concentrations (Cu, Zn, Cr, Ni, Pb, Cd, Fe) were
measured for both plants, and the results showed that the heavy metal
concentrations in the water discharged from the plants are in compliance with
Iraqi standards for discharge and irrigation. Pollution indices for heavy
metals (Heavy Metal Pollution Index HPI, Heavy Metal Evaluation Index
HEI, Cadmium Pollution Index Cd, Metal Index MI) generally indicated that
the water discharged from the plants is low in pollution and suitable for use
for irrigation purposes. Overall, the total results for the water discharged
from the Yarmouk and Khadra wastewater treatment plants indicated that the
water meets Iraqi standards for discharge and irrigation and is suitable for

agricultural use.



