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Average natural
Isotope abundance Half- life
Y%atoms

H1 99.985 Stable
H2 0.015 Stable
H3 -1510 years 12.43
3He 0.00013 Stable
4He 99.99987 Stable
12C 98.89 Stable
13C 1.1 Stable
14C -1010*1.2 years 30 = 5730
14N 99.63 Stable
15N 0.37 Stable
160 99.76 Stable
180 0.20 Stable
328 95.0 Stable
34S 4.22 Stable
35CI 75.53 Stable
36CI 75.53 years 300000
37CI 24.47 Stable
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VULNERABILITY OF GROUNDWATER TO CONTAMINATION

The  concept of  groundwater
vulnerability has been generated by the
worldwide concern about the problems
of groundwater contamination.
Groundwater  quality issues are
receiving widespread attention, and
hydrogeologic information is essential
for the effective protection and
management of groundwater quality.
Effective protection should be primarily
aimed at the prevention of problems
and requires a sound information base
to determine, on a continuous basis,
the groundwater quality problems that
exist and those that may develop in
the future. The term “vulnerability of
groundwater to contamination‘ was first
used by Margat (1968) in France. The
concept of groundwater vulnerability
to contamination was based on
the assumption that the physical
environment may provide some degree
of protection to groundwater against
the natural and anthropogenic impacts,
especially with regard to contaminants
entering the subsurface environment. It
is now widely used in hydrogeological
assessments and has become a
useful tool for planners concerned
with protection of groundwater and
environmental resources.

All groundwater is vulnerable to
contamination from surface sources
of pollution; however, some areas are
more vulnerable than others. Recently,
there are many different definitions
for groundwater vulnerability in the
literature, but all of them agree in the
sense that vulnerability is a relative,
dimensionless property that is not
directly measurable. «Groundwater
vulnerability to contaminationy defined
as: “The tendency or likelihood for
contaminants to reach a specified
position in the groundwater system
after introduction at some location
above the uppermost aquifer”.
Vulnerability assessments offer
valuable information in:
e development of
protection strategies;

+ identification of areas for use
restriction;

» assessment of the potential impact
of land use alterations on groundwater
contamination;

* establishment of priorities for
groundwater monitoring and detailed
studies;

* establishment of priorities for
measures such as soil remediation;

groundwater

* Public awareness campaigns to
educate farmers for instance on the
dangers of agrochemical misuse on
their water sources.

Approaches to vulnerability
assessments generally fall under three
main types as follows: hydrogeological
methods, parametric system methods
and index methods and analogical
relations. Hydrogeological methods
are simple methods and assess
groundwater  vulnerability =~ under
certain hydrogeologicalal, geological
and morphological conditions. The
parametric system methods divided into
matrix system, rating system and point
count system method. Matrix Systems
assess groundwater vulnerability based
on a selection of two or more parameters
considered to be representative for a
certain area such as depth to aquifer
or groundwater recharge ..etc. Rating
Systems based on many parameters
with fixed ranges of ratings according
to their variation in the area. Point count
system models use the same approach
as rating methods but attribute different
weights in the form of a multiplier
to reflect the importance of each
parameter for the overall assessment
of groundwater vulnerability. One of
the most point count system models
methods widely used is DRASTIC, an
overlay and index method developed
for the Environmental Protection
Agency (USEPA). The index methods
and analogical relations are based on
mathematical standard descriptions
of hydrological and hydrogeological
processes

Generally, groundwater vulnerability
study takes into a consideration
the zone from earth surface where
the recharge process initiates to the
aquifer. The accuracy of vulnerability
assessment depends on the amount
and quality of representative and
reliable data available such as recharge,
soil, vadose zone, aquifer properties,
topography and geological setting of
the area...etc. The ultimate goal of
the vulnerability assessment is the
subdivision of an area into several units
showing the differential potential for a
specified purpose and use. Results of
vulnerability assessment are portrayed
on amap showing various homogeneous
areas, sometimes called cells or
polygons, which have different levels
of vulnerability. Vulnerability maps
show only the relative vulnerability of

areas within the same map, and do not
represent absolute values that can be
compared between maps. Vulnerability
maps are used as a decision tool in the
land use planning process.

* High Vulnerability: Areas with a
high Pollution Risk. Which measures
need to be implemented to protect the
resources against pollution?

* Low Vulnerability: Areas with a low
Pollution Risk. Where could sites and
activities which are possibly hazardous
to groundwater be located, such as
waste disposal sites, wastewater
treatment plants, industrial estates, etc.?
In our country «Yemen» groundwater
is considered to be the major source
of water and the only source of water
in some areas of the country. Recently,
the groundwater resources in Yemen
are overexploited at high rates, where
some groundwater basins such as
Sanaya basin has depleted and others
like wadi Siham basin and other basins
in Tehama plain are showing strong
signs of depletion, such as, declining
groundwater levels and increasing
salinity. Groundwater resources in
Yemen are also subjected to pollution
due to extensive use of fertilizers and
highly urbanization activities where
most of the main cities expand in
abnormal states during the last two
decades. This expansion associated
with the absent of sanitation system
and waste water treatment plants that
increase the probability of groundwater
contamination. Groundwater
monitoring is time consuming and
too costly to adequately study the
geographical extent of contamination.
Therefore, groundwater vulnerability
is a cornerstone in the evaluation of the
risk of groundwater contamination and
to delineate areas that are more likely
than others to become contaminated
due to hydrogeological factors and
anthropogenic activities at/or near the
earth’s surface. Once identified, these
areas can be targeted by developing
careful management options to prevent
contamination and preserve the quality
of groundwater.

Dr. Ghunaim Nasher
Assistant professor of hydrogeology and
Hydrochemistry, Hodeidah University



In the beginnings we must understand
the term well log before the knowing the
importance and uses of well logs.

Well log is a continuous record of
measurement made in borehole respond
to variation in some physical properties of
rocks through which the borehole is drilled.

Historical Overview: The first electrical log
was recorded in 1927 in a well in the small
oil field of Pechelbronn, in Alsace, a province
of northeastern France. In 1929, electrical
resistivity logging was introduced on a
commercial basis in Venezuela, the United
States, and Russia, and soon afterwards in the
Dutch East Indies. In 1931 the spontaneous
potential (SP) measurement was included
with the resistivity curve on the electrical
log. The photographic-film recorder was
introduced in 1936. The electrical log
consisted of the SP curve and short normal,
long normal, and long lateral resistivity
curves. This combination was predominant
in logging ac-tivity from 1936 to the late
1950»s. In 1951, the laterolog tool, the first
focused deep-investigating resistivity device,
was introduced. In 1957, a formation tester
was introduced. The EPT electromagnetic
propagation log was introduced in 1978; the
DPT deep propagation log, in 1985.

Now a day, the modern well logging
can be use to study the aquifers and its
characterization is GW-combination log (SP,
Gamma Ray and Resistivity logs).

Well logging — necessity: Well logging
measurements are necessary because
geological sampling during drilling (cutting
sampling) leaves a very imprecise record of
the formations encountered. Entire formation
samples can be brought to the surface by
mechanical coring, but this is both slow and
expensive. The results of coring, of course,
are unequivocal. Logging is precise, but
equivocal, in that it needs interpretation
to bring a log to the level of geological or
petrophysical experience. However, logs fill
the gap between ‘cuttings’ and cores, with

experience, calibration and computers, they
can almost replace cores, as they certainly
contain enough information to put outcrop
reality into the surface.

Well logs classification: Well logs can
be classified into Electrical, Radioactive,
Acoustic, Thermal & Magnetic logs and
Formation Testers (Repeated Formation
Tester, Drill Stem Tests). The traditionally
logs are display on girded papers, while now
days the log may be taken as films, images,
and in digital format.

Well logs uses: There are many uses of
well logs include lithology identification,
determination of reservoir characteristics
(i.e. porosity, saturation, permeability if
possible), identification if fluid type in the
pore space of reservoir rock ( gas, oil, water),
determination of fluid salinity, identification
of production zones, determination of
depth and thickness of production zones,
locating reservoir fluid contacts, well to
well correlation for determination of lateral
extension of subsurface geologic cross
sections and determination of formation
dip and hole angle and size. Moreover,
evaluation of producibility for the water well
determination of optimal location of screen
in tubewell design, investigating the strata in
ground water field and checking the salinity
of groundwater.

Logging Opreation:To log the well, drilling
must stop and the drillstring must be
removed from the borehole. Typically, the
winch lowers the wireline cable and sonde
to the bottom of the borehole. When the
sonde is on the bottom, the winch slowly
raises it back up to the surface. As it moves
up through the borehole, the sonde takes
formation measurements.

Logging Companies: Schlumberger,
Gearhart, Dresser Atlas, Welex, Haliburton
and others.
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Why is World Water Day?

More than one billion people in the world suffer due
to lack of safe drinking water, and are unable to access
it. The situation would deteriorate further in the future
under the influence of global warming and increasing
demand. About 2.6 billion people around the world do
not have proper sanitation, especially in poor areas. If
this situation continues, too many regions of the world
will not be able to achieve the MDGS, to reduce the
proportion of people without access to safe drinking
water by half by 2015. Moreover, the Millennium
Development Goal to reduce the number of people who
do not have access to sanitation by half by 2015 would
not be achieved as well. Therefore, the World Water
Day aims to stimulate global action in order to more
towards those goals.

Brief History of the World Water Day:

World Water Day is observed on March 22 since 1993
when the United Nations General Assembly declared
March 22 as World Day for Water

and celebrations started since 1993.

This day was first formally proposed in Agenda 21 of
the 1992 United Nations Conference on Environment
and Development (UNCED) in Rio de Janeiro, Brazil.
Observance began in 1993 and has grown significantly
ever since.

The UN and its member nations devote this day to
implementing UN recommendations and promoting
concrete activities within their countries regarding
the world>s water resources. Each year, one of various
UN agencies involved in water issues takes the lead
in promoting and coordinating international activities
for World Water Day. Since its inception in 2003, UN-
Water has been responsible for selecting the theme,
messages and lead UN agency for the World Day for
Water.

In addition to the UN member states, a number of
NGOs promoting clean water and sustainable aquatic
habitats have used World Day for Water as a time to
focus public attention on the critical water issues of our
era.

A World Water Day theme for 2011 is «water for cities»
The World Water Day in the previous years has focused
on the following topics:

2010: clean water for a healthy world

2009: transboundary waters

2008: sanitation

2007: Coping with water scarcity

2006: Water and Culture

2005: Water for Life

2004: Water and Disasters

2003: Water for the Future

2002: Water for Development

2001: Water for Health

2000: Water for the 21st Century

1999: Everyone Lives Downstream

1998: Groundwater - The Invisible Resource
1997: The World>s Water: Is there enough?
1996: Water for Thirsty Cities

1995: Water and women

1994: Caring for our Water Resources is everybody»s
Business

Yemen is located in the arid region of the world.
The high population growth rate and the challenges
of achieving the Millennium Development Goals is
necessitate promoting interaction and community
involvement in water issues. There are World Water
Day is an important opportunity to do so.

Accordingly, the National Water Resources
Authority, in coordination with the Ministry of Water
and Environment and its institutions, other water
related institutions in collaboration with UNDP, the
international organizations and a number of (NGOs)
organize celebrations of the World Water Day every
year.

During the past few years, the focus was on the
celebrations in the Capitals of Governorates of the
republic in order to attract peoples attention and
interaction of critical water issues in all governorates.

Eng. Adnan Al-Maqtari
Eng. Mohamed Danekh



Weitla
WA T kP
DAY 2411

The Republic of Yemen participates in the celebration of
World Water Day. This day was declared in 1992 in the
city of Rio de Janeiro (Brazil) in accordance with the rec-
ommendations of the Conference on Environment and
Development of the United Nations and aims at cele-
brating the occasion to remind people and communities
the critical importance of water and its conservation, and
its role in life in general and in human life in particular.

The development of water resources in our country in
general requires the amplification and reinforcement of
the application of the concept of Integrated Water Re-
sources Management (IWRM). This requires the partici-
pation of all concerned governmental and non-govern-
mental organizations and communities represented in
local councils and civil society organizations that should
contribute in the planning and management of water re-
sources at the basin level and in the dissemination of
community outreach through various media. This matter
requires further efforts to achieve sustainable develop-
ment of water resources and provision of clean water to
citizens.

Since its inception, NWRA has initiated the preparation
of strategies, policies and water legislation to enable it
to carry out its assigned tasks where it divided the coun-
try into 14 water basins and began to select the critical
water basins as priorities to implement studies and com-
plete action plans for these basins in order to manage
the water resources in a proper manner. Despite all this,
NWRA faces many problems, exactly so in the enforce-
ment of water legislation particularly relating to the ran-
dom (unlicensed) drilling.

On this occasion NWRA will prepare several events, the
most important of which are: gathering with lectures,
awareness theatrical play, hosting an open day in one of
the public parks and an exhibition reflecting the activities
of NWRA of studies and operational plans for the basins
of water in addition to reviewing awareness materials,
such as flashes, brochures, models that shape the wa-
ter problem in the minds of community and to clarify its
role in confronting the water crisis.

Eng. Salem H. Ba shuaib
Chairman of NWRA
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