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 ٍيقض :

ىنىل إما مبّذ قَٞخ   7.0اىوقٌ اىٖٞلهٗعْٜٞ ىيَبء ىٔ رأصٞو مجٞو ػيٚ طؾخ اىجشو ٗاىْجبربد ، قَٞخ اىوقٌ اىٖٞلهٗعْٜٞ ىيَبء  

َٝنِ ٜ زاىاىوقٌ اىٖٞلهٗعْٜٞ أقو ، ٝظجؼ اىَؾي٘ه ؽبٍؼٞبً ، ٗميَب ىاكد ؽَؼٞخ اىَؾي٘ه ٝؼْٜ اّقفبع قَٞخ الأمَغِٞ 

جبربد ، اّقفبع قَٞخ اىوقٌ اىٖٞلهٗعْٜٞ ىيَبء ٝؤكٛ إىٚ ريٞو فٜ َّت الأّٝ٘بد اىزٜ ٝؾزبعٖب فٜ اىلً ، ثبىَْجخ ىيْ ٘ائٖب ؽزا

 اىْجبد ىيَْ٘ ، ٗثبىزبىٜ رْقفغ ٍؼلسد َّ٘ ثؼغ اىْجبربد.

، ٍَب ٝؼْٜ أُ  5.3ٍِ فلاه رؾيٞو ػْٞخ ٍِ اىَقيفبد اىَبئيخ اىَز٘ىلح ٍِ اىَنت ٗعل أُ قَٞخ اىوقٌ اىٖٞلهٗعْٜٞ مبّذ 

اىَؾي٘ه ؽَؼٜ ٗاىنٛ رٌ رْبٗىٔ فٜ ٕنٓ اىلهاٍخ ىَؼوفخ ٍلٙ اّزشبه الأً اىٖٞلهٗعْٜٞ اىْبرظ ػِ ٍنت اىْفبٝبد فٜ 

  فٜ ٍْطقخ اىلهاٍخ لإػلاك GMSّظبً َّنعخ اىَٞبٓ اىغ٘فٞخ ا رٌ رطجٞق ٍؾبفظخ موثلاء ثبىؼوال ٍِ فلاه اىَٞبٓ اىغ٘فٞخ ، ٗ

٘قغ اىَنت ٗاىزْجؤ ثزومٞياد الأً اىٖٞلهٗعْٜٞ فٜ الأهاػٜ اىيهاػٞخ اىَؾٞطخ ٍؾبمبح سّزشبه الأً اىٖٞلهٗعْٜٞ ؽ٘ه ٍ

أظٖود اىْزبئظ فلاه اىَْ٘اد اىزبىٞخ ىٝبكح فٜ اّزشبه الأً اىٖٞلهٗعْٜٞ ػجو اىَٞبٓ اىغ٘فٞخ إىٚ الأهاػٜ اىيهاػٞخ اىَؾٞطخ 

 شول.اىٍزو ثبرغبٓ  7700إىٚ ٍَبفخ  5.3، ؽٞش ٗطو رأصٞو اسّقفبع فٜ قَٞخ اىوقٌ اىٖٞلهٗعْٜٞ 

 

Abstract:  

The pH of the water has a great impact on the health of humans and plants, the pH value of water 

is 7.0, so if the pH value is lower, the solution becomes acidic, the more acidic the solution mean 

lower oxygen value that the blood can contain, as for plants, the decrease in the pH value of the 

water leads to a change in the ratios of ions that the plant needs for growth, and thus the growth 

rates of some plants decrease. 

By analyzing a sample of liquid waste generated from the landfill, it was found that the pH value 

was 5.3, which means that the solution is acidic, which was dealt with in this study to find out the 

extent of the spread of the pH resulting from the landfill in the district of Karbala, Iraq through 

the groundwater, , Groundwater Modelling System (GMS) was applied in the study area to 

prepare a simulation for the PH spread around the landfill site and to  predict the PH 
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concentrations in the surrounding agricultural lands for the next years, the results showed an 

increase in the spread of the pH through the groundwater to the surrounding agricultural lands, as 

the effect of the decrease in the pH value of 5.3 reached a distance of 7700 meters towards the 

east of the landfill. 

Keywords: groundwater flow, groundwater simulation, pollution transport, Groundwater 

Modelling System. 

1. Introduction: The waste represent a serious threat to the environment, where comes from 

many sources which take different forms whether liquid, solid, leachate or gases and constitutes 

the greatest harm when stored, transported, processed, or make any changes, including what 

accumulates over the water then seepage into groundwater aquifers and reaches to organisms 

through drinking, the pH value is greatly affected due to the waste discarded in the landfill, in this 

study the focus will be on the impact of the influence PH from landfill to the groundwater and 

reveal its concentrations, the rate of domestic waste generation in the study area (the city of 

Karbala) Approximately 0.44 kg/day and have a household waste (food scraps, paper, plastics, 

glass, metal, wood) different rates change depending on the level of living and food waste is the 

highest percentage, up to 65% of household waste, density of waste 469 kg/m, and moisture 

content represent 48% and the rate of waste generation 396 Tons/day (Mona. Faiq. Ali 2007). 

the amount of waste generated is estimated at more than 260 thousand tons per year annually are 

transferred to the landfill site which it‘s an exhausted  quarries used to dump the waste and its 

located about 11 km south west of the city center and the site surrounding by a number of 

agricultural lands . 

Numerous studies have dealt with the spread of pollutants in groundwater using simulation 

models prepared with specialized programs such as Groundwater Modelling System (GMS) or 

Visual MODFLOW, (Seyed Reza Saghravani) used Visual MODFLOW program to create 

groundwater flow simulation for Phosphorus that is derived from fertilizers which have adverse 

effect on surface and subsurface water, study area was the campus of University Putra Malaysia,  

results of contamination transport modeling revealed the different rates of phosphorus transport in 

layers at the end of simulation period. 

2. Methodology: The study area is located  between the center of Karbala City  in Iraq from 

the  Northeast  and Al-Razaza  Lake  in the  Northwest  and along Karbala- Najaf  road  as shown 

in Figure (1),  between latitudes (32˚ 41' 18''N - 32˚23'40'' N), and longitudes (44˚10' 05''E  -  43˚ 

53'41''E)rising above sea level about 32 meters and is located 88 km southwest of Baghdad, and 

it's near the west bank of the Euphrates River.  

Dibdibba aquifer represents the main aquifer in the studied area, the formation is well exposed 

along both ridges of Tar Al-Najaf and Tar Al-Sayed, occupying the top most part of the exposed 

sequence, hence making up the bed rock of the desert plain between Karbala and Najaf, This 

formation is outcrop in the area between Al-Razaza Lake and Karbala City from the Northern 

West (Sumayah A. Al-din Majeed 2012). 
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In Dibdibba basin rain water is the only recharge source due to the lack of river branches in the 

region, the relatively high permeability nature of sandy sediment surface and the absence of 

surface water runoff that allows rain water to penetrate and filtrate (Al-Aani, 2004). 

 The ground layers depth of the study area was divided by relying on field visits to the site, the 

information available from specialized institutions and related studies, which were divided into 

two layers, first layer represent the unconfined aquifer with 50 meter thickness and consists of 

sand, the horizontal conductivity value equal to 140 m/d and the vertical conductivity value is 14 

m/d, second layer represent the separating layer between the confined and unconfined aquifer 

with 10 meter thickness and consists of clay, the horizontal conductivity value equal to 0.14 m/d 

and the vertical conductivity value is 0.014 m/d. 

Figure (1) 

geographical location of Karbala governorate – Iraq 

 

To find out the PH value of the waste that dumped in the landfill, a sample was taken from the 

leaky liquid waste from the waste and a laboratory test was performed on it, and the results 
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showed that the sample is an acidic solution because the PH of the sample was (5.3), were the 

permitted pH value in the irrigation water ranges from 6.4 to 8 according to the Iraqi 

environmental determinants. 

The numerical model of ground- water has been created by the (GMS) program based on the 

available data to simulate the characteristics of groundwater movement such as flow direction, 

dynamics and transport of pollutants in groundwater.  

Model boundaries are determined as follows:- 

i) Northwestern borders represented by Al-Razazah Lake, in addition to the changing area of the 

underground water level, which was recorded at the lake 35 meters to a minimum, which 

represented the northern and northeastern borders, which recorded 20 meters above sea level. 

ii) Limits of no flow, which represented in the southeastern borders, which ranged from the level 

of 20 meters to 35 meters above sea level. 

iii) Southwestern border, which recorded a level of 35 meters above sea level, which is equal to 

the level of the water level of the lake. 

The study area was modelled using 120 columns and 80 rows in the software package and each 

column and row of the model represents 300 m wide strip of the aquifer within the study area, the 

cells outside the study area were neglected due to their effect on the model from the mathematical 

point of view, the model was calibrated by running the program from 2012 to 2019 and 

comparing the groundwater levels with the values of the levels resulting from (Sumayah A. Al-

din Majeed 2012) study "Simulating the Impacts of Groundwater Pumping on Dibdibba Aquifer 

in Karbala Province". 

3. Analysis and Result 

3.1. Simulation of Groundwater Flow and pollutants spread: 

The study area was considered as a heterogeneous land in view of the disparity in the level of the 

surface of the earth, the unconfined aquifer represented by the first layer with a depth of 50 

meters, Groundwater Modeling System used to predict the spread of pollutants, simulations were 

performed for five periods of (10, 20, 30, 40and 50) years the result of the simulations is as 

follows:- 

3.1.1. Case 1: The Ten-Year Simulation Period: First case represented by the spread of 

PH for a period of 10 years. 

It is worth noting that the migration of pH in the first ten years is not as large as shown in figure 

(2), and the pollutants need a longer period of time for the pollutants to migrate to other places, it 

was observed that the pH concentration in the first layer was 5.3, as the distance of the pollutants 

spread reached 2226 meters to the east. 
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Figure (2) Spread Plume of PH for 10 years period 

3.1.2. Case 2: The Twenty-Year Simulation Period:  

Second case represented by the spread of PH for a period of 20 years. 

In the second stage of the simulations, the pH concentration of 6.3 migrated to a greater distance 

as illustrate in figure (3), and it reached a distance of 3370 meter and it's below the permissible 

limit. 

 

 
Figure (3) Spread Plume of PH for 20 years period 

3.1.3. Case 3: The Thirty-Year Simulation Period:  

Third case represented by the spread of PH for a period of 20 years. 

In the Third stage of the simulations, the pH concentration of 6.3 migrated to a greater distance as 

illustrate in figure (4), and it reached a distance of 5140 meter and it's below the permissible limit. 
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Figure (4) Spread Plume of PH for 30 years period 

 

 

3.1.4. Case 4: The Forty-Year Simulation Period: 

 Fourth case represented by the spread of PH for a period of 20 years. 

In the fourth stage of the simulations, the pH concentration of 6.3 migrated to a greater distance 

as illustrate in figure (5), and it reached a distance of 6625 meter and it's below the permissible 

limit. 

 
Figure (5) Spread Plume of PH for 40 years period 

3.1.5. Case 5: The Fifty-Year Simulation Period: 

Fifth case represented by the spread of PH for a period of 20 years. 

In the fifth stage of the simulations, the pH concentration of 6.3 migrated to a greater distance as 

illustrate in figure (6), and it reached a distance of 7950 meter and it's below the permissible limit. 
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Figure (6) Spread Plume of PH for 50 years period 

4. Conclusion: The research focused on the future of groundwater by pH in the area 

surrounding the landfill in Karbala Governorate, Iraq. The study contained a digital simulation of 

groundwater runoff and pH spread throughout the region using a groundwater modeling system in 

five stages (10, 20, 30, 40 and 50) years, determination of pollution by pH in different parts of 

groundwater in the unconfined layer was the key point to the study, the spread of pollutants in the 

unconfined layer occurred rapidly, reaching a distance of 7950 meters east of the landfill site. 
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