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Abstract 
    The pumping test is done for seven location during (24) hours at Jolack basin 
to get the groundwater quality and their variation. The quality of water is 
termed as degree of salinity, PH and major ions. 
    Water analysis shows two kinds of water belongs for same family: 
    1-CaHCO3 of west recharges area. 
    2-CaSO4 of east recharges area. 
    The ionic concentration is different more than 10 %( significant change), but 
no change in water family. 
    All the values of ionic concentration and salinity are below the recommended 
suggested for human drinking, so these limits are within good water quality for 
irrigation. 

INTRODUCTION 
     The situation of jolack basin is the lower east part of N-Iraq (Kirkuk 
governorate) (figure 1). It is surrounding by Khilkhalan Mountains east, Baba 
dome west and lower Zab River north. This boundary is not corresponding with 
divided boundary of surface water, this is meaning additional of surface 
topographic subdivisions areas for water recharge to the jolack basin.  
    The upper part of aquifer in jolack basin is consisting of gravel, sand and silt. 
These classtic materials are weathered products of Pliocene epoch. (Al-Syyab, 
Hassan 1983) 
    The aim of search is to find the quality changes of wells water during 24 hours 
pumping, then the good results is lead to ability of people and agriculture 
growth. 
    Seven wells in the basin are tested (figure1). The wells are- 
1-Daraman.   2-Hassar al khaber.   3-Nabe awa.   4-Sakhisly.   5-Bebany al 
khaber.  6-Yarimja.   7-Kurzae. 
   (Table 1) is showing depth and discharge of wells. 
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MATERIALS AND METHODS 
    Many standard chemical methods are used to find the concentration of major 
ions for wells water (AWWA 1982,.APHA.1992 and WHO.2006). The pumping 
test for all wells is 24 hours, except Kuzae (well No 7) is 13 hours. 
    Tow equations are used to calculate the chemical change at the rang and 
average of chemical variables (Al Sinawa and Hassan 1982) 
 
                      ΔR 

     RR = -------------- × 100    ---------------- (1)                 
                  Max-R 
                                                                                 Whereas: 
                                                                                               RR = Rang Variation Ratio. 
                                                                                               ΔR = Difference between upper and lower 
limit. 
                                                                                               Max–R = Upper limit. 
 
 

                  Ai – (Ai – 1)                                                  RA = Average Variation Ratio.                                                  
     RA = -------------------- × 100   ---------- (2)       Ai = Average Value for -i- Interval. 

                         Ai  
 
    According to above equations, chemical variation is divided into three types: -                                              
1- Not significant --------------- When the chemical variation during pumping test 
is between 1 – 5%.  
2- Probably significant --------------- When the chemical variation during pumping 
test is between 5 – 10%. 
3-Higly significant --------------- When the chemical variation during pumping test 
is more than 10%.  
 

RESULTS AND DISCUSSION 
    A-Accuracy Of Chemical Analysis  
    The results of chemical analysis in (table 2) is showing the rang and average of 
salinity and the major ions (Potassium, Sodium, Magnesium, Calcium, Chloride, 
Sulphates, Bicarbonate). 
    The accuracy of water analysis is calculated by triple test for two random of 
water samples of wells (Nabe awa No 3, Yarimja No 6), by way of standard 
deviation method (Al Sinawa and Hassan 1982). The results of standard 
deviation are between 6-17⁄ 1000which is reflect good accuracy for the function 
of chemical analysis as shown in (table 3). 
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    B-Chemical Variation During Pumping 
    The pumping time at jolack basin is depending on neediness for human, 
animal and agricultural activities. 
    The field observation is based on the highest neediness for water (upper limit 
for salinity) at June month 
, thus, the pumping is doing in June month (Hassan and Zeki 1982).it is divided 
into three continues time interval as:- 
    1- (1 – 6) hours of pumping interval. 
    2- (7 – 12) hours of pumping interval. 
    3- (13 – 24) hours of pumping interval. 
(Table 4) is show the percentage of chemical variation during three continuous 
time interval. 
 

 C-Average Of Chemical Variation During Time Interval 
    The average of chemical variation during pumping is divided into two-time 
interval of pumping to find the chemical variation during these intervals. 
C-1- (1 – 6) hours. 
C-2- (7 – 12) hours. 
     The results are showing in (Table 5). 
 
    D-Variation Of Upper-Lower Value During 24 hours pumping 
    (Table 6) is show highly significant variation in salinity for Daraman well no 
one, Hassar al khabir no 2, Nabe awa no 3 and Bebany al khaber no 5. 
    The highly significant variation in potassium ion also in water of Daraman well 
no one, Hassar al khaber no two, And Kurzae no 7. The highly significant 
variation in sodium ion at Daraman no I, Hassar al khaber no two, Nabe awa no 
three and Bebany al khaber. The highly significant variation in magnesium at 
Daraman no 1, Hassar al khaber no two and Nabe awa no three. The highly 
significant variation in calcium at Hassar al khaber no two and Nabe awa.  
    The highly significant variation in chloride and sulphates at Daraman no 1, 
Hassar al khaber no two, Nabe awa no three and Bebany al khaber no five. 
    Bicarbonate is highly significant variation at Nabe awa well no three, while 
probably significant at Hassar al khaber well no two. 
 
    E-Groundwater Quality 
    There are many methods to find the groundwater quality. The important 
method is that of (Scholler 1962), which is deal with all cations and anions 
andtheir concentration in groundwater. By looking at (Table 2), all the water 
wells type are calcium bicarbonate (CaHCO3) during 24 hours pumping, except 
(kurzae well no 7), since it changes into Calcium Sulphates (CaSO4) during first 
time interval (1 – 6 hours). 
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    The actual reason of this difference is that all water wells are present at the 
side of khilkhalan mountains (figure 1) at the east side of Jolack basine, whereas 
Kurzae well no seven at left side of basine, near Baba dome. 
    Results is reflecting, no quality variation of groundwater during pumping, 
which is mean aquifer is homogenous and has good natural extend. 
 

    F-Water Evaluation For Drinking 
    The chemical variables of water wells shows at (figure 2). All the cations and 
anions are within allowable limit for drinking water according to world health 
organization (WHO 2006). 
 
    G-Water Evaluation For agriculture 
     The evaluation of groundwater in jolack basin for culture is done by method 
of (Willcox 1955). (figure 3) 
Is represent the relationship between sodium as epm percentage (equivalent 
weight / million) and electrical conductivity as micromhos / centimeter. In order 
to be united scale for (figure 3), electrical conductivity is divided on 10. 
     The value of sodium for all water walls is between (5 – 18) and for electrical 
conductivity is between (26 – 72). This result is meaning  that water wells are 
excellent for agriculture regard to sodium concentration, while it is good for 
electrical conductivity. 
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Well name Discharge-litter / second Depth-meter 

1- Daraman                                                                      8             76 

2- Hassar al 
khaber 

                    15             120 

3- Nabe awa                     18             100 

4- Sakhisly                     13             136 

5- Bebany al 
khaber 

                    15             120 

6- Yarimja                     10.5             110 

7 -Kurzae                     8             100 

              Table 1 discharge and depth of water wells 
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     Figure.2 Chemical variation of water wells and upper-lower limit 
For drinking water (WHO 2006). 
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الجولاك حوض في الاختباري الضخ مع الجوفية للمياه النوعية التغيرات  
العراق شمال  

 
 الدهان موسى الجبار عبد سعدي

 الكوفة جامعة
 العلوم كلية

 

 المستخلص
 

 والتوصيلية الجوفية للمياه المكونة الرئيسة العناصر وتركيز الكلية المذابة الأملاح تركيز قياس تم    

 سبعة في الجوفية للمياه الاختباري الضخ من ساعة 42 خلال وذلك الهيدروجيني الأس وكذلك الكهربائية

 . والزراعة الشرب لأغراض المياه صلاحية مدى معرفة لغرض وذلك لاكالجو لحوض (مواقع) آبار

 .والزراعة الشرب لأغراض بها المسموح الحدود ضمن هي الحوض آبار مياه جميع إن النتائج بينت    

 :هي الجولاك حوض لأبار الجوفية المياه نوعية إن وجد    

 . CaHCO3)) الكالسيوم بيكربونات -1    
 .  CaSO4)) الكالسيوم كبريتات -4   

 إثناء تتغير لم الجوفية المياه نوعية إن بينت قد الجولاك حوض لأبار الاختباري الضخ عمليات نتائج إن    

 في المعنوية غير التغيرات خلال من النسبي وتجانسه الجوفي الخزان سعة على يدل مما الضخ عمليات

 .الجوفية المياه نوعية


