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Abstract The objective of this research is to smudy the
environment and hydrogeology of the Dibdibba aguifer
sysem in the Safwan-Zubair area, southern Irag, in rela-
ton to the study area’s geology and anthropogenic activi-
tes. Ten groundwater samples were collected from
Safwan-Zubair. Geochemical data, AquaChem, and GIS
ArcMap (10.1) were used as tools to identify natural and
anthropogenic factors that affect geochemical dat. We
analyzed water samples for major cations and anions,
polyeyelic aromatic hydrocarbons (PAHs), total wranium
(TU), and heavy metak (Pb, Ni, Cr, Cd, V, Zn, As, Se, Cu,
Fe, Mn) as well as the metalloid B. Groundwater compo-
sition in the area of study is classfied into six types: Ca-
Mg-Cl, Ca-Mg-Na-(1, Ca-Mg-(-S0y4, Ca-Mg-Na-Cl-
SO, Ca-Na-Mg-SO,-Cl, and Mg-Ca-Cl-SO4. The
groundwater is influenced by natural factors, particularly
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the concentrations of TU and major ions. The concentra-
tions of TU and major ions in some water samples exceed
limits for drinking water. however, the average of all
examined heavy metals, except for Fe and B, was within
the limits for drinking water, as well as the concentrations
of PAH The potential use of this groundwater for drink-
ing and imigation is discussed.

Keywords Total uranium - PAHs - Heavy metals -
Safwan-Zubair - Dibdibba formation - Groundwater -
Irigation

Introduction

Groundwater is an important source of water for human con-
sumption, agriculture and industrial use. Groundwater quality
is an increasing concem, paricularly in semiand areas. The
scarcity of water due 1o low levels of precipitationis a perennial
preblem. Growing populations and climawe change have seri-
ously increased the demand for water across the world. New
approaches in water resource planning and management are
especially necessary where human consumption outstips
rainfall (Farid et al. 2013: Ma et al 2009). Ofien, groundwater
is the only available or the most economically viable source of
fresh water (Keesari et al. 2013). With rapid industrialization,
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Abstract The objectve of this research is to smdy the
environment and hydrogeology of the Dibdibba aquifer
sysiem in the Safwan-Zubair area, southern Irag, in rela-
ton to the study area’s geology and anthropogenic activi-
ges. Ten groundwater samples were collectad from
Safwan-Zubair. Geochemical data, AguaChem, and GIS
ArcMap (10.1) were used as tools to identify natural and
anthropogenic factors that affect geochemical dan. We
analyzed water samples for major cations and anions,
polycyclic aromatic hydrocarbons (PAHs), total uranium
(TU), and heavy metak (Pb, Ni, Cr, Cd, V, Zn, As, Se, Cu,
Fe, Mn) as well as the metalloid B. Groundwater compo-
sition in the area of study is classfied into sx types: Ca-
Mg-ClL Ca-Mg-Na-Q, Ca-Mg-Q-S04, Ca-Mg-Na-Cl-
SO, Ca-Na-Mg-SO,-Cl, and Mg-(a-Cl-SO,. The
groundw ater is influenced by natural factors, particularly

the concentratons of TU and major ions. The concentra-
tions of TU and major ions in some water samples exceed
limits for drinking water; however, the average of all
examined heavy metals, except for Fe and B, was within
the limits for drinking water, as well as the concentrations
of PAHs The potential use of this groundwater for drink-
ing and imrigation is discussed.

Keywords Total uranium - PAHs - Heavy metals -
Safwan-Zubair - Dibdibba formation - Groundwater -
Irig ation
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Headings

Please use no more than three levels of displayed headings.
General hydrogeology

The depth of the water table in the zone of discharge
Abbreviations uaally does not exceed few meters and in some places, it
is <1 m. Southwest of the study area, the water table depth
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Abbreviations should be defined at first mention 40-50 km southwest of the discharge zone. Hydrological
analyses indicate that the amount of ital dissolved solids
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8990 mg/l (within the desent province) and generally
increases toward the Jahal Sanam region (AlSharbati and
Footnotes Kh 1983).
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a reference included in the reference list. They should not consist solely of a reference
citation, and they should never include the bibliographic details of a reference. They
should also not contain any figures or tables.
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References (Aghazadeh and Mogaddam 2010: Sriniva samoorthy et al
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Citation The demand for groundwater has increased in the last

decades, particularly in and regions (Titus et al. 2009,

Cite references in the text by name and year in parentheses. Some Ablye il Tastinmo 219X Dowmver, them fre twa maj

ssues affecting water quality of groundwater resources!
examples: salinization and environmental polkitants;

The increase in levels of salinity in groundwater is 2

major issue in water quality. Salinity levels are influenced

by human activities such as imrigation where, for example.

Negotiation research spans many disciplines (Thompson 1990). seawater intrusion is a response to excessive extraction
from coastal aquifers. Excessive salinity in ground wate:

This result was later contradicted by Becker and Seligman (1996). limits its use for human consumption and agriculture.
Environmental pollutanss, such as heavy metals, poly-
This effect has been widely studied (Abbott 1991; Barakat et al. qﬂx:azmﬂ:":ffmfgéxmaﬁd
199543, b; Kelso and Smith 1998; Medvec et al. 1999, 2000). cal and environmental analyses have been found to be very

useful in assessing critical hydrological aspects such as
groundw ater quality (Glynn and Plummer 2005 Edmunds
2009, Herczeg and Leaney 201 1; Keesari etal. 2013). This
i pamicularly important where groundwater is being used
for imigation and human consumption. For instance, the
effects of its chemical constiments on both soils and plants
may limit the use of groundwater for irngation (Snnivass
Gowd 2005; Raju 2007).
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Tables
All tables are to be numbered using Arabic numerals.

Tables should always be cited in text in consecutive numerical order.

For each table, please supply a table caption (title) explaining the components of the table.

|dentify any previously published material by giving the original source in the form of a reference
at the end of the table caption.

Footnotes to tables should be indicated by superscript lower-case letters (or asterisks for
significance values and other statistical data) and included beneath the table body.

Table 5 Suitability of

: Parameters in groundwater Limits Water class Groundwater samples
gun;ogewmcr for agricultural in the study area

SAR (Richards 1954) <10 Excellent 10

(1.77-4.84) 10-18 Good -
18-26 Permissible -
=26 Doubtful -

EC (Richards 1954) <250 Excellent -

(465010880 pS/cm) 250-750 Good -
750-2000 Permissible -
2000-3000 Doubtful -
=3000 Unsuitable 10
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Figure Lettering
To add lettering, it is best to use Helvetica or Arial (sans serif fonts).

Keep lettering consistently sized throughout your final-sized artwork, usually about 2—3 mm (8-
12 pt).

Variance of type size within an illustration should be minimal, e.g., do not use 8-pt type on an
axis and 20-pt type for the axis label.

Avoid effects such as shading, outline letters, etc.

Do not include titles or captions within your illustrations.
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All figures are to be numbered using Arabic numerals.

Figures should always be cited in text in consecutive numerical order.
Figure parts should be denoted by lowercase letters (a, b, c, etc.).

If an appendix appears in your article and it contains one or more figures, continue the
consecutive numbering of the main text. Do not number the appendix figures,"A1, A2, A3, etc."
Figures in online appendices [Supplementary Information (SI)] should, however, be numbered
separately.



Figure Captions

Each figure should have a concise caption describing accurately what the figure depicts. Include
the captions in the text file of the manuscript, not in the figure file.

Figure captions begin with the term Fig. in bold type, followed by the figure number, also in bold
type.

No punctuation is to be included after the number, nor is any punctuation to be placed at the
end of the caption.

Identify all elements found in the figure in the figure caption; and use boxes, circles, etc., as
coordinate points in graphs.

Identify previously published material by giving the original source in the form of a reference
citation at the end of the figure caption.






