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Abstract  
A summary is given of the water and wastewater situation in Iraq before the Gulf War 1991, the 
situation after the Gulf War and the recent effects of the conflict in 2003. The access of safe water 
was halved in certain governorates after March 2003 and half of the sewage works were out of 
function with a discharge of untreated wastewater into rivers and channels. The supply of 
electricity was less than 4 hours per day in January 2004 and caused discharges of untreated 
sewage on streets etc. The leakage from the water net was estimated at 60%. The wastewater 
system in 3 out of 5 schools was estimated to be out of function and epidemics have especially 
affected children and caused increased mortality. Special issues like the illegal openings of water 
pipes and security have worsened the situation. The Swedish knowledge of water and wastewater 
handling may have an important role in rebuilding water and wastewater handling in Iraq and 
different possibilities are exemplified. 
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Sammanfattning 

En sammanfattning ges av va-situationen i Irak före Gulfkriget 1991, situationen efter Gulfkriget 
och effekter av krigskonflikten 2003. Tillgängligheten av rent vatten har halverats i vissa län sedan 
mars 2003 och hälften av  avloppsverken är ur funktion och släpper ut orenat avloppsvatten i 
floder, rännor och kanaler. Elförsörjningen var mindre än 4 timmar/dygn i januari 2004 vilket 
medfört omfattande bräddning av orenat avloppsvatten ut på gator etc. Läckage från 
vattenledningsnät har uppskattats till 60%. Avloppssystemet i tre av fem skolor bedöms vara ur 
funktion och epidemier har speciell drabbat barn med ökad mortalitet som följd. Speciella problem 
som illegala öppningar av vattenledningar och säkerhetsfrågor har ytterligare försämrat situationen. 
Svenskt va-kunnande kan ha en viktig roll i återuppbyggnad av Iraks va-hantering och olika 
möjligheter exemplifieras.  

 
 

The MENA Region as a special 
problem area 

Water scarcity is one of the main reasons for 
conflicts in the Middle East. Countries in the 
Middle East and North Africa (MENA countries) 
are located in one of the driest regions in the world 
with access to only 1% of the world's freshwater 
resources. Renewable water per capita in the region 
has declined significantly from 3300 m3 in 1960 to 
1250 m3 in 1995 and is expected to decrease to 650 
m3 in 2025. At that time, 19 MENA countries are 
estimated to be among the 45 countries in the world 
that will suffer from chronic water shortage (Bakir, 
2001). 

Shared water resources are a particularly strong 
source of conflict in the Middle East, especially in 
the Jordan, Tigris and Euphrates river basins. 
According to Shuval (1992), it was calculated that 
the water availability for m3/p year in Palestine is 
165,   Jordan 300, Israel 300, Egypt 1,200, Syria 
1,300, Lebanon, 3,000, Iraq 4,400 and Turkey 
4,500.  Water availability per person may 
significantly decrease in Iraq in the future, because 
of population growth and if the inflow of water is 
diverted or used upstream of the country. Turkey 
has for example the ability to turn off large parts of 
the Euphrates. 97% percent of Egypt's water comes 
from the Nile but more than 95% of the Nile’s 
runoff originates outside of Egypt, from eight 
nations (Gleick, 1994). 
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Several international agreements have been made 
regarding water and wastewater issues, among 
others the UN Conference 2002 in Johannesburg 
“World Summit on Sustainable Development” with 
international targets to halve the proportion of 
people without access to safe water and sanitation 
facilities by 2015. The Water Framework Directive, 
WFD, emphasizes the need to consider that a river 
basin should be regarded as a whole. 

The specific link between water issues and peace 
has been discussed at several conferences such as 
“Water and Peace in the Middle East” (Isaac and 
Shuval, 1994). Significant efforts have currently 
been made in the U.S. towards increased protection 
and education in water supply systems with regard 
to potential sabotage and terrorist attacks and this 
has also been highlighted for Swedish conditions 
(Åkesson, 2003). 

A particular problem is the situation that obtained 
for the water and wastewater sector in connection 
with wars. This is described in this article about the 
water and wastewater situation in Iraq. Swedish 
knowledge of the water and sanitation area may 
create the possibility to make efforts to solve more 
general problems regarding water scarcity and 
sanitation, and to re-build and renovate water and 
waste water systems which are out of function 
because of prolonged lack of maintenance or the 
acts of war. In the report “Water and Wastewater 
Treatment: The Swedish Experience” several 
projects are shown which have been carried out in 
Iraq with regard to water supply and the delivery of 
equipment prior to the 2003 conflict (the 
Environmental Protection Agency and the Foreign 
Office, 1998). 
 

 
Iraq in a historical 

perspective   
Throughout history Iraq has been called 
Mesopotamia, “the land between two rivers”, 
namely the two famous rivers the Euphrates and the 
Tigris. Thanks to these rivers, the country has had a 
good supply of water in comparison with other 
countries in the Middle East, and one of the earliest 
civilizations arose around these rivers. Access to 
water played a major role in developing hydraulic 
construction works. As early as 2000-3000 before 
Christ about 30,000 km2 were used for agriculture 
and 600 years before Christ the country had  about 
40,000 km2 of irrigated land (Häggström, 1999).  

Iraq has an extremely low slope - an average of 
1:26,000. Baghdad with a distance of 550 km from 
the port city of Basra is located only 34 m above 
sea level. The slight slope facilitates irrigation but 
at the same time increases problems with flooding. 
The difference between high and low water is great. 
Secure residence and cultivation could only be 
achieved by damming, drainage and irrigation, i.e. 

through a system of embankments, canals and 
various regulatory measures. In 1265 A.D. all 
hydraulic construction works were destroyed by 
Mongol migrants to such an extent that it took well 
into the 1900s before attempts were made to rebuild 
the hydraulic constructions. The population was 25 
million before the invasion in 1265 and only 1.5 
million in 1913 (Häggström, 1999).  About 25 
million people are living today in Iraq, of which 
75% are Arabs, 20% are Kurds and 5% are 
Turkomans and Assyrians (World Fact (a)). The 
country has an area of 437 km2, of which water 
makes 4.41 km2 and 432 km2 is land (World Fact 
(b)). 

Iraq is divided into two regions: the northern and 
the central / southern region. The northern 
“Kurdistan” region consists of the three 
autonomous governorates of Duhok, Erbil and 
Suleimaniyah. The central / southern region 
includes Baghdad Mayoralty and fifteen central and 
Southern governorates. Baghdad is the capital of 
Iraq and consists of Baghdad city and nine other 
municipalities. There are 251 municipalities in Iraq 
in total.  
 
 

Geography and Water 
Resources in Iraq 

One-fifth of Iraq’s territory consists of cultivated 
land (arable land). Approximately half of the total 
cultivated area is located in the northeast and in the 
mountain valleys, where sufficient rain falls. The 
rest of the cultivated area is located in the Euphrates 
and Tigris river valleys (Country studies (a)). The 
country’s rivers Euphrates and Tigris have their 
sources in the eastern part of Turkey and meet in 
the southern part of Iraq in the river Shatt-Al Arab, 
which flows into the Arabian Gulf. These rivers 
have an annual average flow of 88 billion m3. Of 
this flow, about 60% is generated and comes from 
Turkish territory, 4% comes from Syria and 36% 
from Iraqi territory (Bayazit, 1997).  

Most of the water in both rivers is generated from 
rain and snowmelt, which means that the flow of 
the rivers is seasonal and characterized by large 
flow variations. The highest water level in the 
Euphrates and Tigris is in spring to early summer 
(March to May) and the lowest level is obtained 
during July-October. The variation is about 1:8 
between the lowest and highest water levels. 
Approximately 90% of the annual rainfall occurs 
between November and April, reaching its height in 
December to March. June to August are the hottest 
and driest months. During the years when the flow 
is abundant major problems with flooding occur, 
especially in the Tigris. Conversely, years with a 
low water flow lead to problems of irrigation and 
hence affect agriculture.  
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Hydraulic systems, water 
quality and water availability 

In the early 1900s various governments in Iraq took 
action to restore the irrigation and drainage system 
and to control the seasonal floods. Various 
measures included rehabilitation of old canals, 
construction of irrigation systems and construction 
of water dams for flood control and irrigation use. 
Up to1988 there existed 5 dams on the Tigris and 
one on the Euphrates. At the Great Zab, which is a 
tributary of the Tigris in the northeast of Iraq, a 
Chinese-Brazilian joint venture company 
constructed a dam for 2 billion USD. Chinese 
contractors have since 1988 built a series of dams, 
including two in the Euphrates. 

The Tigris and Euphrates bring with them large 
amounts of fine sand and silt which settle in river 
channels and on the plains. The salt content is high 
in Iraqi soils (Country studies (a)). Groundwater 
levels may rise due to flooding or irrigation, which 
causes the salt to reach the topsoil so that 
agriculture becomes impossible. Drainage is then 
considered an irrelevant measure. The total salt 
content of both the Tigris and Euphrates obviously 
increases the further south you go from the source 
and is approximately 1,500 mg / l at Omara on the 
Tigris and approximately 3,000 mg / l at Nassiryia 
on the Euphrates. Since the water in both rivers has 
decreased in recent years the salinity has increased, 
and thus the water quality has deteriorated (Al-
Jabbarri, 2002). The high salinity of the two rivers 
in southern Iraq limits the ability to use the water as 
a drinking water supply with conventional 
treatment methods and may thus require expensive 
methods of desalination.   

Iraq is located downstream of Turkey and Syria 
on the Euphrates and downstream of Turkey on the 
Tigris. In the early 1970s both Syria and Turkey 
constructed large dams on the Euphrates and hence 
filled vast reservoirs. Iraq protested against the 
marked reduction in the water flow and argued that 
the irrigated area along the Euphrates decreased by 
36,000 ha from 1974 to 1975. The issue of water 
allocation caused friction between Iraq and Turkey 
during the 1980s, although the relations were good 
between the governments at the time. In 1986 
Turkey completed the construction of tunnels for 
the diversion of approximately one-fifth of the 
water from the Euphrates to the reservoir of the 
Atatürk dam. 

The Turkish government also pushed the contract 
for the completion of the Southeast Anatolia Project 
(GAP) in 2005. The project, which costs $ 32 
billion, consists of 22 dams and 19 hydroelectric 
plants in the Euphrates and Tigris. GAP will divert 
water from the reservoir for the Atatürk dam 
through a large canal system to irrigate 1.7 million 
hectares to the north of Syria’s borders (Gruen, 
2000). 
   

 
The water and wastewater 

situation before the outbreak 
of war in 2003 

 
Water and wastewater systems  

 Before the Gulf War in 1991 the water and 
wastewater sector in Iraq operated satisfactorily and 
modern technology was applied, despite the long 
war with Iran. According to several sources 
(including UN reports), clean water was accessible 
to over 90% of the population in urban areas and to 
75% of the rural population. 218 water treatment 
plants and 1,191 compact water purification units 
(Compact Units) were in operation with an installed 
capacity of 7,276 100 m3/day and of 897,760 
m3/day, respectively.  

The annual budget of the water and wastewater 
sector was approximately 100 million USD before 
1991. Because of the 1991 Gulf War and 
subsequent sanctions, the budget fell to 8 million. 
The differences in the reduction were even greater, 
considering the deterioration of the monetary value 
of the Iraqi dinar “IRD”. The value of 1 IRD was in 
1980  3.6 USD and in 1988 0.33 USD and after the 
Gulf War in 1991 l USD was equal to 1,800 IRD. 
With the introduction of the OFFP (Oil for Food 
Program) the water and wastewater sector decline 
slowed down somewhat. 

During the 1991-2000 period waterborne diseases 
reached alarming levels. One third of the children in 
southern or central Iraq were deemed to suffer from 
malnutrition, and UNICEF estimated the increasing 
mortality at 160% among children below 5 years of 
age, of which 25% was caused by diarrhoea 
(UNICEF, 2003).  

The specific water consumption declined 
between the years 1991 and 2000 from 330 to 150  
l / p, d in Baghdad, from 250-300 to 110 l / p, d in 
other cities and from 180 to 65 l / p, d in the 
countryside. The waterpipe network length was 
28,500 km (in Sweden about 57,000 km) of which 
7,750 km is in Baghdad (de Rooy, 2003). 

An evaluation which was made by UNICEF and 
the Red Cross before the 2003 conflict showed that 
out of 177 water utilities 34 were classified as good, 
98 as acceptable and 45 as poor. The majority of the 
water utilities had been in operation from 1950 
to1985 and were partially modified between 1976 
and 1982. Many of these are in need of a 
rehabilitation of building structures, plants and 
equipments. The compact water utilities have often 
been ineffective and in need of special repair and 
maintenance measures (de Rooy, 2003). 

The water distribution network was constructed 
piece by piece (BWA, 2003) with no real planning 
or use of design instructions. Such instructions have 
not existed in Iraq, which has caused great 
difficulties for the designers to carry out their 
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duties. The water network in Iraq suffers from 
major defects with a leakage of around 60 % and 
sometimes even higher. Violation of water pipes 
has increased threefold since 1990 (UNICEF, 
2003). 

Connection to the sanitary system was 75% in 
urban areas, of which 25% were connected to 
central sewer systems including wastewater 
treatment plants, and 50% to local systems like 
septic tanks and latrine pits. The access to 
sanitation is very low in rural areas. Sewer and 
wastewater treatment plants exist primarily in 
Baghdad serving about 80% of the population of 
the capital as against only 9% of the population in 
other parts of Iraq (de Rooy, 2003). Altogether 
there were 16 wastewater treatment plants across 
the country including four in Baghdad Mayoralty. 
This can be compared with approximately 2100 
wastewater treatment plants in Sweden, four in 
Syria (Kichawi, 2002) and 17 in Jordan (Abu-share 
et al., 1998). The sewerage network length was 
estimated to be 5,930 km across Iraq, including 
4,044 km in Baghdad Mayoralty (the Rooy, 2003). 
In Sweden the sewer network length is 
approximately 84,900 km (VAV, 2001). 

 
 

Water and wastewater administration 
and tariffs 

Before the 2003 conflict three main institutional 
agencies were responsible for the water and 
wastewater sector. GCWS (the General Corporation 
for Water and Sewerage) was responsible for 15 
municipalities in both the southern and central 
regions (excluding the Baghdad province) and 
belong under the Ministry of Interior and now the 
Ministry of Public Works. MB (The Mayoralty of 
Baghdad) is responsible for Baghdad and the 
surrounding municipalities, and ARNI (the 
Autonomous Region in the North of Iraq), 
comprising the three governorates in the northern 
region, is placed under the Ministry of 
Municipalities and Tourism. The Iraqi government 
is responsible for the sector policy, standards and 
tariffs and provides funding for capital 
expenditures, while the above mentioned three 
bodies are responsible for the development, 
planning and execution of work and services. 

Even before the 2003 war the water and 
wastewater sector was in great need of 
strengthening the human resources. The most 
shortages were among expert managerial staff,    
investigators, planners, engineers and technicians. 
The number of vacancies represented as much as 
54% of the positions. The low interest in the water 
and wastewater sector in Iraq is due, among other 
things, to the low government salaries and to the 
low status of the work experienced among the Iraqi 
personnel.  University and college-educated 
personnel who are usually recruited within this  

sector do not as a rule have the adequate knowledge 
and training to enter senior level positions. The 
average age of employees is already high and many 
of the staff are close to retirement age (de Rooy, 
2003). 

Some short-term solutions were sometimes used 
to resolve problems with staff shortages, such as 
hiring external foreign contractors for maintenance 
work or temporary employment of new staff. The 
temporary staff were even more poorly trained and 
less educated, but were better paid, which created a 
new problem (Doyle, 2003). 

Tariffs and collection mechanisms for water and 
sewage were unclear, since only about 10% of the 
buildings have water meters. The tariff was 
calculated mainly on the estimated quantity of 
consumed water. The fee for wastewater is 
generally calculated for the house properties which 
were connected to the sewage systems by paying 
100% extra on the water tariff. The tariff structure 
differs between the various municipalities. Water 
tariffs in the Kurdistan region are based either on 
the area of the dwelling or the area and the number 
of taps in the house. The tariff can also be 
determined taking into account the size of the 
dwelling and the number of family members. When 
water meters are installed, the water tariff is based 
on consumed water. 
 
 

The water and 
wastewater situation 

after the 2003 conflict. 
The water and wastewater situation has strongly 
deteriorated since the outbreak of war.  According 
to United Nations / World Bank study, the 
availability of clean water decreased to 50% in 
some governorates since March 2003. The water 
production in Baghdad is 2.1 million m3/day but the 
need is about 3.3 million m3/day. The water 
leakage has been estimated at about 60%. With 
support of ECHO (the European Commission 
Humanitarian Aid Office) the International 
Committee of Red Cross distributes clean water by 
large tank cars to 30 areas around Baghdad to meet 
the basic needs of 40,000 people. There is a 
desperate need of water along the road from Basra 
to Safwan, which makes people shoot bullets or 
punch holes through the joints in the pipes to get 
hold of water. This causes a drop of the pressure in 
the pipes with the result that the water does not 
reach the people of Safwan (Irwin, 2003).   

As a result of the 2003 conflict the performance 
of the water and wastewater systems deteriorated to 
50% according to an estimation made by UNICEF 
together with local authorities.  In addition, there 
was severe damage to water mains and wastewater 
systems as a result of direct bombing. The 
efficiency of the three existing wastewater 
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treatment plants in Baghdad has dropped by 30-
50% of its origin, and a significant proportion of 
untreated sewage has been discharged directly into 
the Tigris. 

The damage which happened to the power plants 
and the supply of electricity affected the water and 
wastewater systems negatively. The need for 
electric power for Baghdad alone was 2,400 MW a 
day before the 2003 conflict, while just under half 
was accessible after the conflict. Many of the 
pumping stations and treatment plants in Iraq were 
closed because of power shortages. The wastewater 
then flowed back into the wastewater distribution 
pipes and rose into the streets (see Figure 1) and 
even penetrated into the water network.  

The operation, maintenance and management 
systems collapsed during the 2003 conflict and 
pumping stations and water and wastewater 
treatment plants became the targets of looting. The 
water and wastewater handling was hampered by 
the lack of security, especially in central and 
southern Iraq. The lack of water and sanitation 
facilities is a major threat to children (Irwin, 2003). 
According to UNICEF, even before the crisis in 
2003 over 80% of the Iraqi schools needed major 
efforts for rehabilitation and their sewerage system 
was mostly out of function. Three schools out of 
five had non-functioning toilets and latrines. This 
causes serious health hazards for school children 
and increases the spread of epidemic diseases, 
which significantly increased over the past ten years 
(UNICEF, 2003). 
 
   

Appropriate further 
action 

Iraq has potentially enormous natural resources like 
oil and water. Despite the oil supply there is 
currently no secure electricity production that can 
meet the water and wastewater sector’s needs, for 
example for pumping stations and treatment works. 
Water resources are under threat because the inflow 
sources are largely controlled by Turkey. Various 
data presented on the Internet need to be better 
documented and the consequences estimated, e.g.: 
  
• With the help of 22 dams in Turkey the water 

flow to Iraq and Syria has been sharply reduced 
and has allowed Turkey to export water to 
Israel.  

• Sanctions against Iraq have blocked up the use 
of chlorine in water purification and the access 

to pipes for the reparation of infrastructure with 
the motivation that they have twofold uses.  

• There are plans for turning 200 Iraqi country-
owned companies into privately owned ones 
and this will enable foreign companies to keep 
a 100% ownership and obtain 100% of the 
profits from Iraq 

• Various contracts to re-build Iraq have been 
made without a public procurement procedure, 
which is likely to favour American interests. 

The financial demands for achieving effective water 
and wastewater handling in Iraq are significant. In 
the short and medium perspectives, according to the 
United Nations / World Bank (2003) (de Rooy, 
2003), this will require measures amounting to 6.8 
billion USD, excluding costs for gradually 
increasing operating and maintenance needs. These 
estimates may be low in comparison with the real 
need, which may be as high as 11 billion USD over 
the next four years. 

From the Swedish side, there are many 
possibilities of contributing to improved water and 
wastewater handling in Iraq 
• Better documentation from various sources of 

information about the actual situation of water 
and wastewater systems in Iraq. This may, for 
example, concern current and future access to 
water supply, with regard to dam buildings 
near the sources of the Euphrates and Tigris 
and to the use of water locally or for export, 
possibilities to ensure access to electricity and 
chemicals for water and wastewater treatment, 
the current state of water and wastewater 
systems, and the need for repair measures and 
rebuilding, the impact on health and the 
environment, current training and financing 
systems and management, safety issues as well 
as the effects of privatization and procurement 
procedures 

• The Swedish experience of systems for water 
saving measures in households, communities 
and industry 

• Technology to address aging, broken-down and 
bombed water distributions pipes  with a 
special emphasis on taking measures for the 
large water leaks in water pipes 

• Technologies for water and wastewater 
treatment at both local and central levels 

• Education materials and educational 
contributions to administrative and technical 
staff at water and wastewater treatment plants 
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Fig 1. Street in Baghdad, partially flooded with wastewater (Photo Nasik Al.Najjar, 2004). 
 
 

and at universities and colleges, particularly the 
application of various tools developed within 
the “Urban Water” project for the design, 
operation and evaluation of wastewater 
systems.  
 

Security in Iraq is currently very low, except in the 
north. Swedish aid to improve the Iraqi water and 
wastewater situation can therefore currently be 
focused on the northern “Kurdistan Region” of Iraq.  
Giving opportunities for Iraqi researchers and 
operators within sewage works to stay in Sweden 
for some time to take part of Swedish knowledge in 
this area is another kind of suitable support.  
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