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Abstract

This study was conducted on Mandili town on the east of
Diyala Province on the Iraqi — Iranian border. The area is 1192
Sg. Km. Geomorphologically, the study area is placed between
the two areas of mountain feet and Mesopotamia plains in
which there are many hill ranges interrupted by valleys on the
eastern and northern area. On the center of the study area to
the southwest, the ground becomes less descending and more
pain. Geologically, the study area is covered by sediments from
Triassic and Quaternary Periods. The sediments of Triassic
period have appeared along with the edges of Himreen
Mountain. Their construction was similar to those of Euphrates,
AlFatha, Anjhkah, Mugdadiyah and Bayhassan while the
sediments of Quaternary period where shaped as slides,
flatbeds , water sediments, new and old channel sediments.
The geological water aquifers of the Triassic period were
Mugdadiyah and Bayhassan while the alluvial fans and old and
new surface terraces were the markers of the Quaternary
period.

The results of lithological and hydraulic analysis for the
wells have concluded that two hydrological systems were
found. The first one is represented by a free layer of
Quaternary period sediments (layers of grit, sand and sludge)
penetrated by shallow hand drilled wells. The second system is
the bound layer represented by the main water aquifer which
is attributed to the constructions of Bayhassan and
Muqdadiyah. It is mainly constructed by sandy rocks, breccia
and sometimes muddy levels. It was observed that the water is
ascending above the source level during the process of drilling
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which marks the existence of a bisometrical which is the reason

behind the natural springs in the study area especially near the
edges of alluvial fans. The number of natural springs have
reached to ten in the study area. The study has discovered a
variation in the level of moving and stable groundwater. The
study has also shown the main resources of groundwater in the
study area which are:

- sediment-pore water seeps from rain which constitutes 5-
5.97% of rainwater.

- sediment-pore water seeps from irrigation.

- The extension of the enclosed layer to areas outside the
study area in which there is a flow of groundwater from the
connection between layers and their exposure near the Iranian
highlands.

- The effect of valleys and irrigation channels on the free layers
of the study area.

- The rivers that cross the study area.

-The study has also shown that the current of groundwater is
from the northeast to the south and southwest following the
topographic status and the general structure of the area.

The classifications and chemical tests used to show the
validity of waters for different purposes have revealed that the
water of hand-drilled wells is undrinkable due to the high
density of dissolved and ions. On the other hand, the water
some of the tube wells(11, 12, 13, 14, 19, 20) and springs(1,3) is
drinkable according to the Iragi and international standards in
which the density of some minerals is a little above the
permitted Iragi and international standards. Consequently, the
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water of the other wells and springs does not meet the
standards but the study has revealed the possibility of installing
desalinization stations and specified the wells utilized for that.

Through the study of sodium absorption percentage of the
well water, it was discovered that there are 9 wells that fall into
the good class which represents 45% of the samples. Most of
them are located in the northeast of the study area. While the
other wells where distributed on the southwest of the study
area. The wells 1, 2 and 3 were classified as second good
qguality of sodium absorption, while the other the other wells
(4and 5) are graded as third acceptable grade. The springs were
graded as the following : 1,3,4,5 were graded as third class,
while 2 was graded as fourth class which quality was doubted.
The study has shown that the water was acceptable for animals
and the industry of concrete , leather and for construction. It
also can be used for domestic, agricultural, industrial, touristic,
and medical. The study have calculated each one of those uses
by cubic meters, and revealed the main problems in water
investment in the domestic, agricultural, and industrial sectors
in Mandili town in the present time. The study has explained
the methods of the development and management of
groundwater and the main suggestions for good water
investment, and economy in all sectors in which there is a great
amount of waste in the groundwater of the study area.
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