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Abstract;

The middle and south parts of Iraq are exposed to a complicated and continuous draughts problems
related, mainly, to the absence of the international law for water distribution of Euphrates and Tigris
rivers between Turkey, Syria and Iraqg, the climate change and unawareness to the water resources
for about three decades before 2003.

The International Agency for Information and Analysis Unit of the United Nation reported that the
water will be decreased in the Euphrates and Tigris up to 80% and 50% respectively by the year 2025.
Therefore, the water recycling and a very sustainable use approaches will be inevitable at these
circumstances. The biological treatment of sewage , industrial water, scientific laboratories effluent
water and irrigation waters using EEC-Europe compact units is described here to be involved actively
and quickly in solving the water shortage problem in Irag. COD, BOD,TSS, and TFC are the main
indicators which been used to assess the efficiency of these units. It has been approved that the
acceptable limits of these parameters were obtained by 1/5 the period required for treating the
above kinds of waters, even if they have 10 times more pollutants by these compact units as
compared with the classical procedures. Moreover, they are easily operated, installed and
transferred from one place to another.

In conclusion, using these treatment units will be a useful approach tackling the problem of water
shortage in Iraq and could be best control method to stop the health impact water-transferable
infectious diseases.
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1- Introduction:

Facing Iraq in general, and in particular, the middle and south parts of it, severe drought crisis because
of three decades of deliberate neglect by the former regime which caused the destruction of the
environment and natural water resources and made it difficult to provide drinking water or irrigation
water for more than 91% of the Irag's population of 33 million by the year 2015 The United Nations
estimated at 2010 that 63% of the urban houses and 98% of the sub-urban houses are in a serious need
for safe drinking water ( |AU, 2010; Water Supply and Sanitation-Wikipedia, 2012).

Tigris and Euphrates rivers are the main sources for 98% of surface water in the Irag and they originate
from Turkey. Both of them passing long distances in Turkey and /or Syria before arriving the Iraqi
territories. The geographical situation and the atmospheric conditions related to rainfall levels in
addition to the volatility of the political problems are influencing the amount of water reach Irag, which
fluctuate in different trend every year.

This will negatively impact on the environment, economic, agriculture and health developments in
Irag. That is clearly related to the large number of dams that been belt in Turkey. More than 22 b$
been spent on the construction of these dams. The last dam which been built on Euphrates called
Ataturk Dam which is only 80Km distance from the Iragi boarders and been designed to stop 500b
M3/ sec. which is equivalent to half the water quantity and leaves the other half for both Syria and Iraq.
The two countries then agreed to divide the water quantity on ratios of 42% for Syria and 58% for Iraq



and established a water research institute consists of 18 water experts from each country to study the
problems of the water in Euphrates river (Aquastat, 2008).

The United Nation Information Agency, did expect a high decrease in the levels of water in both
Tigris and Euphrates rivers by the year 2025. In that sense the water level will decrease in Tigris
from 49.2 M3/Sec.( the level of 2009 ) to 9.1 M3/ Sec i.e. about 80%.

On the other hand, Euphrates will loss about 50% of its water during the same period ,i. e. from 19.34
M3/Sec to 8.45 M3 /Sec. ( IAU, 2010).

2-  Problem of Water Scarcity:

According to the above information, the problem of water scarcity is too large "and requires all
concerted efforts and energies available in the country, especially in the Iragi government institutions
such as the ministries of higher education and scientific research, agriculture, industry, environment
water resources, municipalities and health.

All these ministries are invited to coordinate and cooperate for drawing a national strategy and
operational plans which can be implemented as soon as possible to take into consideration the
following issues that we can discuss in more details:

2-1- Recycling of Waste Waters:

The waste-waters in Iraqg make a huge water reserves coming from , agricultural farms, energy power
stations, industrial factories, oil refineries , research and hospital laboratories. These waters contain a
large number of biological and chemical pollutants that have a serious human health hazards.
Therefore, the recycling techniques should have the ability to remove or at least minimize these
pollutants to an acceptable international/ national levels.

The World Health Organization reports confirmed that the drinking water and irrigation water in Iraq
are with a very poor quality. The biological and chemical contaminants in the drinking water cause
the emergence of 360,000 gastrointestinal infections during the first half of the year 2010., and the
high salinity of the surface waters (5000 ppm), made the irrigation waters of no use for crop irrigation
in Iraq (WHO/UNICEF,2010). So that a strategic plan should consider the reuse of the treated waste
waters in irrigation and / or other purposes .

This plan should first, relay upon a data base for the types and levels of all the pollutants in every kind
of waste water. This important scientific task must be fulfilled by academic scientists in the Iraqi
universities and/ or scientific research centres as soon as possible by implementing a fast, cheap and
reliable scientific protocols.

It may be useful, to suggest, here, a method for tackling the problem of spreading of carcinogenic
chemical pollutants in the Iragi aquatic environment. In that sense, a short biological procedure can be
used to predict the possible Environmental Chemical Carcinogens in waste waters. In the aquatic
environment of Irag which is heavily polluted with thousands of chemical and biological pollutants that
are continuously coming from the waste waters of sewage dumping , agricultural insecticides and
fungicides , oil refineries, power stations , hospitals and research institutes and university laboratories.
Many of these pollutants may be carcinogenic and/or terratogenic and mutagenic which need to be
determined sooner than later to avoid their impact on human health.

All kinds of contaminants from any category in drinking water and recreational water need to be
determined and controlled to get rid of them or at least minimize their impact effects on human health
or environment. The large number of chemical contaminants in the aquatic Iragi environment
creating a serious danger to the lIragi's people , through drinking water, vegetables , fruits and fish
that make a large source in the Iragis food chain.

In these circumstances short-term bioassays using bacteria as bio-indicators, may be the best approach
for detection and identification of many environmental carcinogens. The usual animal carcinogenicity



tests are taking long time with very high cost where only a very limited numbers of water contaminants
can be identified as cacinogens.. in fact, the examination of a single chemical to make sure that may
or may not cause cancer using laboratory animals may take more than 3 years and cost up to 200
million Iragi Dinars. This will make the test of hundreds or thousands of contaminated camicals that
are spread in the environment , an impossible task. Therefore, the short term bioassays should be
considered as best scientific methods to achieve this task. The short term biological assays
expeditious manner and internationally certified method to predict the environmental carcinogens as
mutagens in bacterial strains.

Here we must point out that Ames test could be the best method since the seventies of the twentieth
century which is still used in most parts of the world for the predicting of environmental carcinogens
through its Salmonella strains and specifically designed "to detect more than one type of genetic
mutations. The mechanism of this test is almost relaying on the specific design of Salmonella stain
that require amino acid histidine in its growth culture .

This method has been implemented to examine more than 300 chemical substance known to be
carcinogenic for human body or in laboratory animals , and make sure through thousands of
research protocols conducted over four decades. The reported data showed that about 90% of these
carcinogens were mutagenic in Salmonella (Farmer and Walker, 2006; Ames et al., 1973;. Mc Cann, et
al, 1975)) and the remaining (10%) has emerged mostly positive "in the examination (Fluctuation Test)
which exposed the bacteria to Article Chemical in a special aqueous solution or after the addition of rat
liver enzyme( S-9 enzymes).

The reported research data talking about three axes in the field of water pollution :in aquatic
environment, for screening environmental carcinogens/ mutagens :

The first axis: analysis of chemical elements in the water and identify all its chemical components.
Then test each one for its mutagenicity and/ or carcinogenicity. This task is usually tedious due to the
large number of water chemical constituents.

The second axis: concentration the chemical components of the water and examine the impact of the
concentrate by the short-term bioassay, (Simmon and Tadriff, 1976). In this method socket great result
in the emergence of toxicity of some substances in the mixture and tyranny at least mutagenic
substances. However the toxicity of some constituent may block influence of other mutagenic.

Therefore, the following axis is usually preferable to identify the mutagenic contaminants in the
aquatic environment :This approach has overcome the reluctance that gets in the above cases and
get benefit from aquaculture in the aquatic environment to be scanned for the presence
of the mutagenic substances as evidence of a carcinogenic substances or those may cause fatal
abnormalities in the newborn babies. It is summarised by extraction of the living tissues of some living
organisms from the aquatic environment such as fish, algae or shellfish and examine them by Ames
test (Barnes and Klekowski, 1978 )and continues to this method is followed in most organizations

Therefore, Ames test are usually used by health authorities and local governments to control the
imported or new produced commercial products to make sure that they are free of mutagenic chemicals
(Ooualemsrtun; Ames and Gold, 1990; Farmer and Walker, 2006; Teasdale, 2011). It is also used to
differentiate between the harmful pesticides to human health safe products.

In the province of Karbala, this approach been also used for the first time to determine the length of
stay of pesticides on some largely consumed vegetables such as cucumbers and tomatoes. ( Al-
Mossawi,et al. 2010).

In general, this technique can be considered as a fast, cheap and reliable method to get the database for
all chemical pollutants that cause genetic mutations or carcer in the aquatic environment, to identify
their input sources and control their spread in the aquatic environment.



The coordination between members of the chemical analysis research team and biologists using the
short-term bioassay can also be used as a guide for the chemical analysis protocols lead to identify the
input source(s) of any hazardous chemical. ( Al-Mossawi, 1978 ).

2-2 The Pathogenic Bacteria in water:

Many types of microbes especially the pathogenic bacteria and viruses are polluting the aquatic
environment in Iraq making it as incubator for different kinds of diseases. These microbial pollutants
are coming from food factories, hospitals, laboratories of the hospitals , universities and scientific
research centers. This is clearly reflected in the most rural areas whose population drink water without
chlorine disinfection.

These polluted waters are lacking the necessary treatments in most Iraqi cities and villages and there
are more than 63% of the residential houses in the cities and 98% of residential houses in the villages
of Iraq needs to disinfected water for drinking (Water Supply and Sanitation-Wikipedia, 2012)). For
instance, Sulaimaniyah province in 2010 had more than 1,500 cases of cholera infections ,2000 cases
of hepatitis viral infections in eastern Baghdad' (AlSadr City) and more than 450,000 cases of
intestinal Dznetza in most villages Iraqi, clearly related to contamination of the drinking waters with
sewage ( AU, 2010). This problem requires a quick and firm decision to stop the environmental
disasters like those mentioned above. A national applicable policy tackling these pollution problems
as soon as possible may the urgent task of the local and /or central governments.

3- Recycling of waste water

On the other hand, the quick fixing of COMPACT UNITS BIO. TECH dependent upon the biological
treatment that do not affect the environment and fitted easily with no odours and relatively at a low cost
could be the best solution of this problem. The main advantage of this technique is as follows:

- treating the sewage and heavily polluted industrial waters with high efficiency at 1/5 time
required by other ordinary methods.

- purify water emerging from college laboratories mentioned and get the results in addition to
the determinants of temperature and acidic pH and oil derivatives

- easily bringing the following pollution determinants as detected in the affluent of research
laboratory of Medical Faculity;.

BOD * = Biologogical Oxygen Demand (273 ppm) ,COD * = Chemical Oxygen Demand( 592 ppm)

TSS * = Total Dissolved Salts ( 5000 ppm ) ,TFC * = Total Fecal Coliforms ( 100000 / ml)

- bring to the best acceptable standards which are less than the global determinants required
and can be used safely for watering gardens according to the following determinents (EEC
Global Operation LLC, personnel communication)

- sterilized water by UV which do not adversely affect "on the environment:
BOD =10 ppm (96.7%); TSS =10 mg / L (96.7%);
COD = 38ppm (96.7%) TFC=0-1/ml. ; Oil & Grease =0
in addition to the determinants of temperature , acidic pH, oil derivati

The experimental unit of 120KL P/D High-Speed Bio Systems - Fully automatic systems with
automatic sludge separation. Main components pre-assembled and tested before shipping: Each
comprising of following:

e Main Bio Reactor Tank with three chambers. Epoxy coated.
e AMB Bio Media™ Proprietary Media 950 m2/m3. 20 Years
warranty



e SS Course Air Distribution systems with butterfly valves,
coarse air, No clogging. EEC Design
Non-Return valves (Check valves)
Necessary Cables & Accessories

Tube Settler

UV Sterlizer

Pressure Sand Filter

Rotary Displacement Blower.
Submersible Feed Pump with cutter.
Displacement Sludge / Recycling Pump.
EEC automatic sludge separator.
Necessary PVC Piping & valves

Motor Control Panel.

These processing units are the optimal way to treat contaminated water and use it to irrigate crops and
public parks and at a relatively low cost "to handle ten times the pollutants that fill heavy water waste
water and industrial water in 1/5 of the time required.



Compared to classical methods as a result of the development of mobile bio-film expands the surface
area of the biological up to 950 square meters per cubic meter. At the same time, pea-size varies middle
of the bacteria according to the proportion of the Compared to classical methods as a result of the
development of mobile bio-film expands the surface area of the biological up to 950 square meters per
cubic meter. At the same time, pea-size varies middle of the bacteria according to the proportion

In order to create a database of microbial contamination in the surface waters of the Iragi environment
to be used for the introduction of the latest scientific techniques such as diagnostics indicators of
microbial contamination, which causes intestinal epidemics especially cholera and Salmonella ,
Shigilla and virus hepatitis,(Carson, et al, 2001; Ritchey and Coyne 2009; Dombek, et al, 2000 ;Guan,
et al, 2002)

It may be very important to take some cases of resistance to antibiotics into consideration for their
direct

With the advent of human cases in and greatly help to know the sources of pollution dangerous
pathogenic bacteria in addition to identify the public health in a research environment. The bacteria
resistance to antibiotics are effective in identifying the sources of pollution in Al-Mossawi, et al.,
1982h, Al-Mossawi, et al.,1983 ;Graves, et al., 2002; Hagedom, et.al, 1999; Weggins et. al,
1999,Harwood, et al., 2000; Grave et.al., 2002).

Conclusions:

It is very clear that Iraq is facing a serious drought problem durin the next coming years. Therefore a
national strategic plan must be implemented soon taking in consideration the following points :

Adopting the best new technologies to recycle the waste waters, irrigate crops, stop the wastage of
any kind of water and to benefit from water recycling techniques or take advantage of the groundwater
or surface to the best of modern roads.

Establishing advanced scientific centre at each Iragi university to study the situation of water resources
in each province and develop an appropriate scientific solutions to the problems of current and future
That occur at any time for reference, "scientifically" of the Supreme National Committee to make
decisions appropriate to address the critical cases to the problems of the existing water pollution,
Environmental water sources.
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