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Abstract

The study area is located in the northeastern part of Iraq within the province of Kirkuk, Its
height is ranged between 275-400 m.a.s.l, bordered by the north and north-east (Kirkuk
structure) and the south and south-west (Jamabur anticline), respectively, while the valleys of
Shirin and Qargacha are its northwestern and southeastern borders respectively. Tectonically is
located within the unstable shelf - (the range of Chamchamal - Butmma), covered by many of
the outcrop formations observed through the field, which are the oldest formation of Fatha,
Injana, Muqdadiya, Bi- Hassan and finally the Quaternary Deposits, covering a large parts of
study arae. Soil above the wide parts of the deposits of Quaternary which affected by erosion
and weathering of Alluvial and Aeolian factors . Its climate clearly shows that it is under the
influence of dry climatic cycle. The amount of groundwater recharge in the study area was
calculated according to two methods (analysis of meteorological water balance) for the last 30
years and the second method for balancing the chloride mass for the same period. The value of
groundwater recharge is (70.78) and (68.50) mm respectively, as a result of the closely
convergence between the results of the two methods it relied Ally rate values of (69.64) mm.
The area consists of two aquifers (semi-confined consisting of Quaternary deposits and the
second which separate by clay layer. groundwater moves from the northeastern of the erea
(Kirkuk structure) and the south and south-west ward of the area (Jambur anticline) and from
the northern and northwestern parts which represents the final discharge area of groundwater in
the study area. The groundwater movement in the Laylan sub Basin is generally not compatible
with the surface Drainage Patterns in the sub-basin, which shows that the flow directions of the
water flow are from the aspects of the Kirkuk Structure to the western and southwestern parts
(Jammbur anticline) And the second is from the center of the basin to Wadi Qargacha
(Recharge area), suggesting that the central area of the basin is an area for the installation of
groundwater divide. Hydrulic characteristics iof the shallow aquifer in the study area
Transsmisivity (T), hydraulic conductivity (K) and water storage (Sc), were as follows: (597.1
m? / day, 11.2 m / day), (0.01) For the three hydraulic characteristics respectively, showing the
heterogeneity of the porous medium of the aquifer, represented by Quaternary deposits as well
as the structural conditions and the upper reservoir in the study area of the semi-open type,
calculated as (13.203* 10° m® / year ), And the Constant Storage amounted to a quantity
(101.74*10° m?), that is, the renewable storage in the semi- unconfined aquifer (12.97%) of the
Conistant Storage. (8.65 * 10°) m3 / year, which is equivalent to (65.5% )of the annual income
from rainfall, and. Can be invested from the renewable storage in the free class, which is
(13.203 * 10°) m® / year, (157) water wells including the existing wells and the productivity
equivalent (8) liters /Sec and the operating period equivalent to (8) hours per day for a period of
(12) months, the typical distanceof drilling water wells in laylan sub-basin is 282m. After
representing the state of the upper reservoir in the study area in the mathematical model using
the MOD FLOWPro and running the software and discharge through one year of withdrawal
(drainage) is estimated at (-432) m® / day for (70) well, a slight difference in wet period (90)
days and dry (270) days and (70) wells, the total expenditure of (-432) m’ / day during the dry
period and (- 216). M? / day during the wet period, of which feed values are estimated at
(0.00108) m / d during the wet season and (0) (no feed) during the dry season. The program
was run after the mentioned pressure was restored and with an increase of 10 wells per year (as
we assumed), the results showed that there was a decrease in the groundwater levels in the
northern and southern parts towards the center of the study area.



