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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-CaHCOs of west recharges area.

2-CaS0s 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 (figurel). 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 WHO0.2006). 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)

AR
] S0 ——— (1)
Max-R
Whereas:
RR = Rang Variation Ratio.
AR = Difference between upper and lower
limit.
Max—R = Upper limit.
Ai—(Ai—-1) RA = Average Variation Ratio.
RA = x 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 |, 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 (CaSOa4) 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 15 120
khaber

3- Nabe awa 18 100
4- Sakhisly 13 136
5- Bebany al 15 120
khaber

6- Yarimja 10.5 110

7 -Kurzae 8 100

Table 1 discharge and depth of water wells

{v-"}




| dlas

.

I &

.

Zx

('A) 22l

VARIATIONS OF GROUND WATER

TR 288°¢ 559°0 G562 2612 080-¢ $€0°0 €e L T-62L 5°6ES
06 €-6a-¢ | 69-0-p3-0 on-c-66°2| oz z-61-¢| S0-t-wo-c| vo-o-co-ofva-ri-zs L LzLl-zZL TPS—LES Stk swzany —L
PIEY Al w92 SRE 2 (-3 St 10 € €0 T 25" L 6°6TL 2*GGE
s =g f | ae o-us o 66°ec-us-2| Ar-2-61e| BOC-HO-C| €0"D-CO"OPE5-L-0G" L CeL=GTL QCe—-2€6 g~
€c T ) 4Gz YRS 901 £0-0 6t L Lesw g vez
v T-0c T | €€ 0-ce o G4 z-G4 2 Wi T-LL T| LO-T-¥O-T| £O0"O-foTOfESti-vrcL zzv-cov soz-092 GEE T
teet 2¢-0 G5°2 LL>T <ot c0-0 St L 2 o1 €192
ze =o€ 1| e 0o-26° 55 z-co-g| LL-T-ii~1| @0c1-vo- 1| fo-o-€oroffer-i-vyeL STP—BOV yoz-aez T2
261 sC€ 0 18T o8 T L & +£0°0 e L 9~Egt A 11
tr-t-0c- 1| vv-0-2€-q m9-a-G5 3 £8-T-LL°T| #¥ 1-¥O-T| VvD-O-C0 O§ZZ-0-ve"L 695—HDY 99€—09¢ =1
25-€ za 0 |4 £vto Lv-z M s 1 pu-o “B"g € a0y €-vLz
fo f-us-c | e o-1u2-0| sveo-zv-o|av-z-9v-Ad C6"1-¢ 120 ¥O O (PO L-vE"y ZZy-00y yuz—0iz yz-€1T
PR-NE A ®kL°O 20 av*2 oYy - ¥*0-0 we'9 < 0e€ £ v92
0q+c-c5 € | zeo-ar-0| cv-o-ov-of Lv-z-€¥ 2 €G- T-T1S"T | ¥L-O-r9-0 | +t0-0~%0"0 UG 2~6L"9 9O¥-¥ LC cra-vai ex=L N
iy € LEO 6E "< w1 €90 voto T 2 str T*oLE
i Lv-o-ag-oleg z-ac 2 26-1-9¢-1| e v-65-0| vorowo-0 lhz-si-g98°9 OGy=TaF zoc-0zz =T
P s 0 2v-z a6™T sz-1 v0-0 LE°2 cca o -85¢
a5 PS5 ¥ 5 0-5-0|gv-z-tr 2 16°1-68°1 | 92 T-z< Ut | 0 0—%0-0 by -L-nE-L C9C- ve-cr
£S°% &+-0 ot =i 691 rest [SR] gz L 6 ¥e )
GG F-1G°¥ ap-o-rk 0| (¥ 2-0y 2| 06" (—~aw 1 | (£ T-&T"°T o=p0 0 - L-pz- L vat =t vr 21-4 AIBIPIES, —¥
R LvcO e 2 it *% 1 vo~a BT L 2 arc
b-Llbc b 15°0-9%-0| yy-2-LC-2 t6-T-2e-t | 9z 1-51°1 | s0-0-to O fr-r-cr-L 0€5-506 orC-2<K -t
292 5%°0 zoco [ ve-o froay G LE .
[ ] €&aQ-yy o - zoto-zo*o [ T L-e°9 ozd-at ¥O¥-05C be-ET
6v-z az-0 i zo*o cite atgod asc
tGrz-9v-2 Lv 0-9¥°-0 -1 20°0-20°0f B -5-5° B et MV 2qEN —€
-3 4 o 20°9 QHS Prysy
“o-up-0 77X PGy =aby o
2€°0 Q0 ac24¢
G€°c—gzn -t | Lato-1v0 Zav-162 re-<1
ve-a PR \ TAT
“o-zZ'0 ‘o | tvro-ac-a véz-Toz =T=d 10qEUY [e sesse]| -
feto s8¢0 2 oLz
e o-E2 0 0~ 1-26°0 | 0°0-.£°0 | ¢ 000 || 0-s-p-5 Le2-132 b
A vsco wEtT go-o 66" L 9°89%
aep-T0-¢ GEe0=yZtO €y-e-are | s 1-2e- 1 | coro-vo-o ko-g-c-q 7L9-199 L
1o re-2 4 sz e T €00 86°L G S99
3ep-0cy vcro-yz-o| 0 z-06-2| s-z-9-z | if--16°1 | €0°0-£0"0 | 0-g-0"8n oLa—-7Ta9 BTk urweeC] -1
o€ s8°2 vz 82°T 9200 eL L 29°C1a
a L R TE g o Vs 2=-0u°2 g°S=L°« 28°1=1T8"T £0°*0-20°0 O B-L~L r99-195 9-T
Fc..v«u —\Omu o nd n - b Hd p”“\hw:u-u-.-u—.n_ EAIDIUY S 11oM JO swe N

( uoryiw aad jusajeainbs ) wido sjjos 1or1EM

J10J SIQIBIBA [EDIWDYD JO dTBIBAR pUE 19MO[- J1addn z a[qe]L

{v%}



Al jradl &yl Al (14) ) VARIATIONS OF GROUND WATER

Table 3 Accuracy of chemical analysis

! Ions T Nabe awa Well Avcrage Standard Yarimja Well ' Average Standard

Deviation Deviation

K 0.02 0.02 0.02 | 0.02 o 0.03 0.03 0.03 | 0.03 o

Na .56 '1.56 1.57 | 1.563 0.006 1.04 1.04 1.05 | 1.043 0.006

Mg 1.5 1.59 1.61 | 1.593 0.015 Ve?7 1477 1.78 | 47273 0.006

¢ 2.42 2.1472,38 | 2,136 0.0°5 2.55 2.55 2.55 | 2.55 o

“ 0.46 0.46 0.47 | 0.463 0.006 2:32 2533 2.32 |2.323 0.006

s 2.44 2.44 2.46 !2.446 0.01" 1.31 1.32 1.31 [1.313 0.006

Hee 2.48 2.48 2.51 | 2.49 0.017 3.78 3.79 3.78 | 3.783 0.006

Table 4 The percentage of chemical variation during three continuous time interval

BC
well name Hours TDS fem] PH x Na Mg ca ca so HCO
a 3
1-Daraman 1- & 11.8 12.5 | 3.8 33.3 J11.7 1.5 3.4 J11.1 w2l s
7-12 | 1.3 | o o o o o o 1.3 o
13-24 T 1.9 |o.25 o 1.43 g P 0.7 1.8 1.7 j @.25
> L 1 1- 6 B 125 | 2.9 o 7.5 10.7 3.2 ) o 2.9
=EIASsSar a 7-12 11.5 13.2 | 4=3 o 12.2 10.8 3.2 |9 8.3 | 2.9
khaber 13-24 27.6 29.6 | 1.4 33.3 | 28 28 7-2 257 29.4 | 7.2
. 1- & 2.8 24 § A o 2.5 2.5 2.8 2.12 2.4 ] 2.8
3- Nabe awa 7-12 1.1 Do ® i a o 1D 1.24 1.4 2.12 %1 a2
13-24 13.24 | 3o fa.2 o 13.5 T2 13.2 ffe3i2 1233 ] 3.4
khi 1- 6 a4 4.2 | a.2 o 10.2 2.6 2.9 o.8 10-4 2.6
4- Sakhisly 7-12 2.8 3 I o °.2 T o.a o 27 o.9
13-24 3 3.3 § 1.4 o 3.2 1.6 o.s8 o 3.9 o.9
S-Bebany al 1- 6 25.6 28.7 | 4.9 o 27.2 7 7.1 | 2.8 26.7 o 2. |
Khab. 7-12 6.6 7.9 | 2.6 o 6.8 - 3 1.6 6.9 i 1.9
] 13-24 a.9 s.2 | 1.7 o 5.3 o o.s 6.7 & 1.4
6-Yarimi 1- 6 29 28.3 | 4.6 2s 26.8 3.3 a.9 | 27.3 27 Z-
=Larmnn 7-12 i.s 1.7 | o-66 o 1.9 o o o 1.5 o
13-24 3 3.3 | va2 o 2.8 o.6 o o 3 o.s
7-Kurzae 1- 6 1.1 -1 O.4a o o o 0.3 o 0.3 o
7-12 ©.7 0.7 0.3 2s o o.s 0.3 P 0.3 0.5
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Figure.2 Chemical variation of water wells and upper-lower limit
For drinking water (WHO 2006).
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Figure.3 Groundwater evaluation for Agriculture-Willcox 1955
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