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1. Forward
1.1 Introduction

The ecosystem is charactexsby the balance between its different elements such as
water, air and earth. It can adapt to changes within certain linotgever, the
development in life, technological advancement, the usgashineryand radioactive
chemicals, the great pressurematural resources as well as pollutants produced by
human activities have all led to huge a imbalance. Hence, the environment and its
protection are considered one of the main tasks facing governments in general. In our
country, Iraq, this has gained axceptional importance particularly owing to what

the country has through during over two decades of continuous destructivengars

the deep environmental deterioration they inflected on all its elements; soil, water and
air.

Environmental protection anchprovement must, therefore, be taken seriously and be
of priority concern for the state and citiz€f. utmost importance to consider is the
provision of accurate and updated information and data on the different environmental
elements compatible with ir@ational standards and criteria, which is considered
essential for international comparisons or comparing the scale of change in the
country over time. It also facilitates for decision and policy makers the adoption of
successful ways to develop and imy@dhe environmental reality.

As a contribution by th€entralOrganizatiorfor Statistics and Information
Technology (COSITand the Statistics Office/Kurdistan Region in the active
participation in caring for thenvironment of Irag and diagnosing it®plems,
numerous surveys were implemented partially targeting the environment as well as
implementing a number of specialized environmental surveys, most important of
which:

1. Environmental Survey in Iraqg for the year 2005 (watnitation- municipal
sewvices); and

2. Environmental Survey of Medical Services Activities in Iraq for the year
2008.

The technical staff at COSIT has also implemented in cooperation with the staff of the
Ministry of Municipalities and Public Works, Baghdad Municipality, and the

Stdistical Office and counterpart bodies in the Kurdistan Region with the support of
UNICEF the Environmental Survey in Iraq for the year 2010 (watanitation-

municipal services), hoping that the data in this report would achieve the set
objectives.

1.2  Survey objectives

The objective of the survey is to provide a database on all aspects related to the status
of institutions related to the water, sanitation and municipal services sectors through
the following indicators:

Environmental Survey in Igpfor 2010 (watersanitation- municipal services) 1



1. Provide data on water servgcand percentages of those served on urban, rural
and governorate levels;

2. Provide data on sanitation services and percentages of those served on
governorate level; and

3. Provide numeral indicators on municipal services and percentages of those
served, amourdf garbage and methods of treatment on governorate level.

Through the provision of such data environmental policy makers in relevant
governmental institutions will be able to draw the right strategies for both
environmental and social protection fromtairms.

1.3  Results and expected benefits of the survey

1. Identify the percentages of those served by clean drinking water to take into
consideration covering the whole of Iraq with clean drinking water networks
while preparing future plans;

2. ldentify the pecentages of those served with sanitation networks and degree
to which these networks and treatment stations adhere to environmental
conditions;

3. ldentify the percentages of those served by municipal services in order to work
on developing and expanding kelred services to society;

4. Develop environmentawareness by broadcasting available information and
data from the survey through the media;

5. ldentify the size of environmental problems in order to address them by all
means possible;

6. Good future planningp address pollution after identifying the quantity and
type of pollutants produced and the level of their hazard on the environment;
and

7. ldentify future plans and projects on services provisiosociety.

2. Work methodology and survey implementation

2.1 level of representation

The survey covered all governorates in Iraq including the governorates of the
Kurdistan Region. Data was collected and presented for the water and sanitation
sectors on governorate levelsirisdiction on the water sector is idied in the
Governorate of Baghdad, Baghdad Municipality and the governorates in the
Kurdistan Region, therefore, data was collectedhe levels of the governorate centre
andperipherywhile data on the sanitation sector was collected on governorake leve
except for Baghdad.

Environmental Survey in Igpfor 2010 (watersanitation- municipal services) 2



As for the municipal services sector, it was on municipal level while results were
provided on governorate level. There are a few shared municipalities between the
governorates of Irbil and Nineveh, as well as Dahuk and Ninevetordiogto the
Administrative Units Guide published by COSIT these shared municipalities are
under the governorate of Nineveh, but data of the Kurdistan Region was adopted.
The table below shows the number of municipalities for each governorate in Iraq
included in the survey.

SN Governorate Municipalities (no.) | SN Governorate Municipalities (no.)
1 Nineveh 27 11 Al-Najaf 9
2 Kirkuk 14 12 Qadisiya 15
3 Diala 21 13 Al-Muthana 11
4 Al-Anbar 20 14 Thi Qar 20
5 | Baghdad Municipality 14 15 Missan 15
6 BaghdadPeriphery 15 16 Basrah 15
7 Babil 16 17 Sulaimaniya 68
8 Kerbala 7 18 Irbil 61
9 Waset 17 19 Dahuk 43
10 Salahuddin 17 Total 425

2.2 Survey questionnaire

Three types of questionnaires were prepared for the Environmental Survey in Iraq for
2010(wateri sanitationi municipal services)The survey questionnaire was awarded
the utmost care for the importance of the subject. Therefore, the questionnaire of the
Environmental Survey in Iraq for 2005 was studied and thoroughly discussed by
members othe higher and technical committees at COSIT and the ministries
(Municipalities and Public Works, Environment, Higher Education and Scientific
Research and Baghdad Municipality).

The guestionnaire was also discussed with the Statistics Office/KurdistgonRand
members of Municipal and Environment ministries in the Regiod,presented to
technical experts at UNICEF to review. As a result, a number of important paragraphs
were added to the questionnaire arriving at the following form:

2.2.1 Water secor questionnaire

The water sector questionnaire included indicators on number of population
connected to clean drinking distribution networks, amount of prepared water, the
estimated need for clean drinking water in the governorate as well as the number of
water projects, complexes, well stations, solar energy and desalination stations
(Reverse Osmosis) showing their design capacity and amounts of water produced.
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The water sector questionnaire also incluthedtype and number of tests carried out

on cleardrinking water at water production stations (water projects, complexes, well
stations, solar energy and desalination stations) and distribution networks. In addition
to type and number of tests carried out on crude water and governorates need for
water pojects, complexes, well stations, desalination stations or solar powered
stationslt also considered the main problems faced by the drinking water sector in
the governorate and data on the directorate staff by specialisations.

2.2.2 Sanitation sector guestionnaire

The sanitation sector questionnaire included indicators on the number of population
connected to sanitation and rain networks, shared networks, number of population
connected to septic tanks in the governorate, amounts of wastewater prodiiced an
that treated indicating the number of central treatment stations and small treatment
units, their design and actual capacities as well as type of polluting acfjirgiated

and untreated) dumped into the sanitation network. It also considered the main
problems related to sanitation networks in the governorate and data on the directorate
staff by specialisations.

2.2.3 Municipal services sector questionnaire

The municipal services sector included three types of questionnaires where
guestionnaires wemesigned according to the differences in jurisdictions between
municipal directorates in the governorates and municipal directorates in Baghdad
Municipality as follows:

1. Questionnaire (B\): its data was collectefdom municipal directorates in the
goveanorates included Baghdad governorate.

The municipal services sector questionnaire included indicators ion the number and
percentages of population included in the garbage collection service under the
jurisdiction of the municipality, amount of normal amazardougarbage collected

and lifted per day, their sources, methods of treatment and disposal.

The questionnaire also included data on the number of distributed containers by area,
number of times emptied by municipal directorates and number of aeailabl
machinery

The questionnaire also included data on transforming stations (regular and irregular),
the area, burial sites (granted and not granted environmental approval) and adherence
to environmental standards and conditions, main problems facing painici

directorates in garbage collection, implementing environmental awareness
programmes to directorate's staff and number of participants as well as data on
municipal staff by specialisation.
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2. Questionnaire (B): its data was collected from municipatettorates under
Baghdad Municipality.

The guestionnaire included indicatémsm questionnaire (3\) excluding those on
burial sites granted and not granted environmental approval, their area, type as well as
regular and irregular transforming stations.

3. Questionnaire (&): its data was collected from the Environment and Solid Waste
Directorate at Baghdad Municipality.

The guestionnaire included data on stations' management, temporary irregular
collection sites, regular and irregular burial sites asghvironment and Solid Waste
Directorate at Baghdad Municipality is responsible for managing these stations and
sites, therefore, questions related to these indicators were separated into a special
guestionnaireln addition to the above, questionnairedBincluded data on rubble
crushing plants under Baghdad Municipality, numbenathinery rubble sources

and amounts as well as data on separation and recycling sites under Baghdad
Municipality.

2.3 Timeframe

To ensure that all survey sages are suligeatclear methodology and to assure
controlling allits different activities, a detailed time schedule was prepared for the
different stages of the survey and generally adhered to, as shown in the table below.
The survey was implemented betweeni280/1/2010 in all the governorates of Iraq.

Environmental Survey in Igpfor 2010 (watersanitation- municipal services) 5



Time schedule of the Environmental Survey in Iraq for 2010

SN Activity Timeframe
First |Preparation stage
- Forming the committees 1-4/8/2010
- Preparing output tables 1-4/8/2010
- Design of questionnairemd preparing the instructions 1-4/8/2010
- Discussing the questionnaire with experts 8/8/2010
- Conduct pretest and pilot questionnaire 15/8/2010
- Adopting final draft of questionnaires 18/8/2010
- Preparing dataheckingand coding instructions 19/8/2010
;)E)rgegerl;lrr:]%gomputensed data entry, output tables and reporting 22/8.23/9/2010
- Preparing for fieldwork 29-31/8/2010
;elgﬁir;g%::tg Ertterg?];ep(r)ergwrements for courses and fieldwork (printing 5.9/12/2010
Training courses
;legitdt;gmmg course: for central supervisors and field researchers in 27.99/12/2010
ék?eegﬁggst;;rl|?nglf;lljrse: for central supervisors, field researchers ang 3-5/1/2011
- Third training couse: for data entry staffin Baghdad 13-14/2/2011
- Fourth training courseof data entry staff in Irbil 21-22/2/2011
Second| Fieldwork stage
- Fieldwork 2-30/1/2011
Third |Desktopwork stage
- Checkingand coding 1-15/2/2011
Forth |Data entry and computing stage
- Computerising the questionnaire 16/2-6/3/2011
- Checking of final results 6/3-10/4/2011
Fifth | Preparing and publishing reports stage
- Preparing report first draft stage 11/4-2/5/2001
- Evaluating first draft report (worksip) in Baghdad 8/5/2011
- Evaluating first draft report (workshop) in Irbil 23-25/5/2011
- Preparing report's final draft 29/55/6/2011
- Publication of final report 3/7/2011
- Launching workshop of survey results in Kurdistan Region 28/7/2011
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2.4  Training

Training technical staff of all levels received great attention. Training was not limited
to technical staff but included committees' members, central superdesksop
checkingand data entry staff. Training courses inclugaot field visits where a pre

test was implemented for the water and sanitation questionnaires in the governorates
of Irbil, Dahuk and Basrah. The municipal services questionnaire wasgteel in a
number of municipalities in Irbil and Basrah followed by a pilot ey a number

of municipalities in Baghdad.

Training activities for the Environmental Survey fro 2010
Can be summed up as follows:

1. The total number of implemented training course was (4); two training courses
for (3) days targeting central supervisord &ield researchers, the first course
was implemented in Baghdad betweer2®712/2010 and the second in Irbil
between 3b/1/2011, two course for data entry staff for two days in Baghdad
between 1314/2001 and in Irbil between 222/2/2011 Desktopcheckirg
staffwere selected from members of the committees and central supervisors.

2. The number of participants was (179) distributed as follows:

Higher Committee 10
Technical Committee 20
Administrative and Financial Committee 8
Central Supervisors 19

Local supervisors 19

Field researchers 66

DesktopCheckingStaff andCheckingSupervisors | 15

Systems and Programmes 4
Data Entry and Entry Supervisors 18
Total 179
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2.5 Data processing ancchecking

2.5.1 Programmes

CSPro was used for data entry and pestng.Checkingrules were introduced on
most fields of the questionnaire to control and validate the data achieving the
following objectives:

- Ensure data entry accuracy;

- Check that instructions and special rules for filling the questionnaire were
adheredo correctly; and

- Enable the diagnosis, monitoring and correction of cases of data inconsistency.

2.5.2 The use of SPSS to produce output tables and data analysis

2.6 Fieldwork

A detailed work plan was prepared to implement fieldwork that can be surathass
follows:

1. The total number of central supervisors was (19) distributed across
governorates, one supervisor for each governorate, except for the Governorate
of Baghdad that had two central supervisors.

2. The total number of local supervisors was (1@y@sented by the statistics
manager in each governorate.

3. The total number of field researchers was (66) from statistics and municipal
directorates in all governorates. The number of researchers from statistics
directorates was (33) and another (33) reeas form municipal directorates
as shown in the table below:

SN Governorate Researchergno.) | SN Governorate Researchergno.)
1 Nineveh 4 10 Al-Najaf 2
2 Kirkuk 2 11 Qadisiya 2
3 Diala 4 12 Al-Muthana 2
4 Al-Anbar 4 13 Thi Qar 4
5 Baghdad 6 14 Missan 2
6 Babil 2 151 Basrah 2
7 Kerbala 2 16 Sulaimaniya 8
8 Waset 2 17 Irbil 8
9 Salahuddin 4 18 Dahuk 6

Total 66
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Fieldwork continued for (20) day3o ensure efficient and effective implementation,
a means of transport was provided for each cestigervisor and field researcher,
which researchers used for the duration of fieldwork .

2.7  Desktopwork

1. After the completion of fieldwork and to ensure accuracy of collected data
from the directorates, the completed questionnaires underwent the fgllowin
series otthecking process by:

- The field researcher: the researcher checks all questions in the questionnaire
and by reviewing all sections responsible for completing the relevant data;

- Local supervisor: the local supervisors checks all questions suthiey
guestionnaire;

- Central supervisor: the central supervisor checks the survey questionnaire in
the field and at the office in the governorated

- Central auditor: the central auditor checks and codes the questionnaire at the
office and in case theage any notes or questions he contacts the persons in
charge of completing the questionnaire to correct the data;

2. After the completion of the training course of data entry staff, a sample of the
survey guestionnaire was selected for the three sectomr {watnitationi
municipal services) for a pilot data entry the heck the survey data entry
programmes anddjust them in light of questionnaires' data.

3. The questionnaires are checked by experts for the ministries of Municipalities
and Public Works anddm Higher Education and Scientific Research.

4. After completing the central checking process, the data were automatically
entered using CSPro. To ensure accuracy and to avoid any mistakes, the data
were reentered once again and the two entry processescanmearedafter
which corrections and data cleaning were made.

It should be noted that data entry and checking were conducted in two centres one
at COSIT HQ in Baghdad and the other at the Statistic Office/Kurdistan Region at
Irbil.
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3. Analysis of results

The Environmental Survey of Municipal Services Sector in Iraq for 2010 is the
second specialised survey implemented in Irag on the provision of services to Iraqi
citizens. An Environmental Survey of Municipal Services Sector in Iraq for 2005 was
previously implemented by the Environmental Statistics Directorate that included all
governorates in Iraq except for the governorates of Dahuk and Irbil.

The present survey included all governorates in Iraqg inclutimgovernorates of the
Kurdistan RegionBaghdad Municipality and the Ministry of Municipalities and
Public Works/Baghdad Periphery were considered the sources for statistical data
collection since the responsibility for the services falls on them separately.

Below are the main indicators on tesel of Iraq:

3.1 Water sector

+ The results of the environmental survey in Iraq for 2010 (tApkhowed that
the percentage of population connected to drinking water distribution networks
in all of Irag was 78.7%. in urban areas the percentage was 88d.%2.1% in
rural areas as in gragh In 2005 the percentage of population connected was
73.7%; 79.9% in urban areas and 61.6% in rural areas.

By comparing the environmental surveys of 2005 and 2010, and after excluding
the governorates of Dahuk andiliihat were not included in the 2005 survey, it

is noted that the percentage of those connected reaches 78.2%; 85.4% in Urban
areas and 62.8% in rural areas.

When comparing with neighbouring countries; it is noted that the percentage of
population conneet to drinking water networks in Jordan is 98% for 2006 and
82% for Turkey in 2008.

/ M\
Graph1: percentage of population connected to drinking
water distribution network by environment for2010
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+ Survey results in tabl2 showed that the number of water production stations
reached (5578) divided into (water projects, water complexes, stations mounted
on wells, ROwater desalination stations and solar powered stations) where their
numbers reached (321, 2796, 2022, 160 and 279) respectively as in-Bhraph

/
Graph2: number of water production stations by type fa2010
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Survey results also showed that that total design capacity of stations is 16.2 million
m%/day and ppduced water is 11.6 million Yday, i.e. the percentage of produced
water to design capacity was 71.8% as shown in gBafitne percentage of

working stations reached 86.3%, partially working 8.4% and idle 5.3% as shown in
table4 and grap#8.

o . N\
Graph3: percentage distribution of water production
stations by status fo2010
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4+ Survey results in tabld shows that all governorates need new water projects,
except for Baghdad Municipality, and they also need RO water desalination
stations, except for the governorates of the Kurdistan Region and Baghdad
Municipality. They also Bow that the number of governorates with water
meters are three; Nineveh, Kirkuk and Baghdad Municipality.

4+ Table11 shows that the total rate of produced drinking water reached 11.6
million m%day and that the highest quantity produced was in Baghdad
Municipality at 2.5 million nYday and the lowest in the governorate of
Dahuk/central at 101 thousand/day. The majority of produced water was
from water projects as it reached 7.7 milliofalay with a percentage of 66.5%
as shown in tablé2 and grapi.

/ N\
Graph4: rate of drinking water produced in water production
stations by type for2010
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+ Table13 shows the percentage distribution of the rate of water prepared in
urban and rural areas as it reached 70.4% and 29.6% respectively. It is noted
that the highest percentage of water loss in the water distribution network was
40% in thegovernorates of Nineveh and Baghdad Municipality owing to
trespasses on the networks, pipe cracks and leaks as well as the lack of water
meters. The table also shows that the total estimated need for clean drinking
water has reached 14.7 milliortidiay forall governorates.

+ The average individual share of prepared water for those connected in the
governorates reached 0.37/day, equalling 370 litre/person/day. The average
individual share to the total population in the governorates reached &@gm
eqgualling 290 litre/person/day [after exchanging cubic meter to litre] as shown
in table14.
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4+ The total number of water projects in Iraq reached 321 in 2010 with a total
design capacity of 10.1 million Hday and actual capacity of 7.7 million
m®/day. The prcentage of produced water to design capacity reached 76.6%.

The governorate of Nineveh had the highest percentage of produced water from
projects to design capacity at 106.8% owing to the insufficiency in the amount
of water produced from central projset¢b meet the governorate's needs and
hence resorted to operating bagk pumps in addition to operating pumps to
increase production. This has led to the increase in actual production capacity
for some projects to the design capacity in the governorateoam in tablel5

and grapkb.

/ N
Graphb5: percentage rate of produced water to designed capacity of

water projects for2010
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It should be noted that the percentage of working projects was 93.1%, partially
working 5.6% and idle 1.2% as shown in tab&

+ Survey results also showed (talilé) that the number of wateomplexes
reachd 2796 concentrated mostly in-Anbar governorate (366) complexes
followed by the governorate of Basrah (300), with a total design capacity of
4.9 million n¥/day. The amount of produced water was 3.3 millidfday,
hence, the percentage of produced am®to design capacity reached 66.6%.
the highest amount produced was in the governorate of Basrah at 625.7
million m%day. The number of idle water complexes was 172 the highest
number of which was in the governorate of Salahuddin (65 water complexes)
asshown in tablel8 and grapi6.
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Graph6: number of water complexes by status f@010
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+ Table19 shows that the number of water production stations mounted on
wells reached 2022 the majority of which are in the governorates of the
Kurdistan Region and Kirkuk with a total design capacity of 1.lionill
m®/day and a total actual capacity of 558.7 milliofiday, which means that
the percentage of produced water to design capacity reached 53%, noting that
water drawn from wells and distributed without treatment to the population
reached 445.7 million Mday as shown in tabl20.

+ Table22 shows that the number of RO water distillation stations reached 160
most of them were concentrated in the governorates of Basrah and Thi Qar
reaching 49 and 48 respectively, with a design capacity of 78 thousaiaym
while desalinateghroduced water reached 13.9 thousanitiay, hence the
percentage of producetsalinatedvater to design capacity was 17.9%.
behind the decrease in this percentage is the increase in the percentage of idle
stations as they represente&81&%6 as shown in tab{24.

4+ Results in tabl23 showedhat the number of governorates producing
desalinated wataeached 10 governorates and that the majority of water
sources used in desalination stations was form water projects and water
complexes rezhing 89.7% while the other source was ground water at 10.3%.

+ Table25 shows that the number of working water production stations using
solar energy was 279 with a total design capacity of 8.3 thous#ddynand a
total actual production rate of 5.7 treaund n¥day, making the percentage of
produced amounts to design capacity at 69.2%. the majority of them were
concentrated in the governorate of Diala with 34 stations, followed by the
governorate of Nineveh with 10 statiofifie governorates of the Regjon
Baghdad Municipality, ANajaf and Thi Qar have no such stations although
the governorates of Alajaf and Thi Qar n=have stations under construction.
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+ Table33 shows that 22.7% of governorates consume good quantities of water
reaching 308100 litre/persa/day and 4.5% of governorates consume below
average quantities at &0 litre/person/day.

+ Table32 shows the percentage distribution of produced water by sectors
where the highest percentage of produced water went to household use at 87%
and the lowesivent to thegovernmentasector at 5.7% as in graph

Graph7: percentage distribution of produced water by
sector for2010
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+ Results show that the main problems facing the water sector in all
governorates are thveeakness&nd instability of electrical power needed for
operating and lack of citizens' awarenessamservatiorat a percentage of
100%, followed by citizens trespasses on the networkhahdnougtof
technical and administrative staff a percentage of 90.9% and finadlye of
the network (old) and its weakness at 86.4% of all governorates as shown
table34 and grapt8.
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Gragh8: percentage of main problems faced by water sect
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+ Table35 shows the number of water production stations under construction
that reached 504. Water complexes come in first place with 192 complexes
followed by solar powered stations at 122, wetlunted stations at Géhd

then water projects at 61. The majority of water projects and desalination
stations are in the governorate of Kirkuk as shown in géaph
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+ Table36 shows the number of employees in public water directorates in all
governorates and Baghdad Meipality that reached 46178, fetiime staff

were 34497, paitime staff 4946 anday labourer§$735.
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3.2 Sanitation sector

4+ The results of the Environmental Survey in Irag for 2010 showed that 23.8% of
the population of Iraq are connected to sanitatietworks and shared
networks, and that 59.5% are connected to septic tanks. As for the population
neither connected to sanitation networks nor to septic tanks they represented
16.7% of the population of Iraq as shown in tableand grapiiO.

/ N
Graph10: percentage of population connected to sanitation
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Compared to neighbouring countries, population connected to the sanitation
networks in Jordan were 61% in 2006 and 73% in Turkey in 2008.

4+ Survey results showed that the rate of wastewater produced for central treatment
stations and small treatment units gdluting activities reached 107 million
m®/day, the highest of which was in Baghdad Municipality were it reached 1.2
million m%day as shown in tab{®8 and grapi 1.
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=+ Survey results show that 12.5% of areas are connected to sanitatiorksgtwo
30.2% connected to rainwater networks and 7.6% connected torsirearks

as in graphl2.
4
Graph12: percentage of areas by type of network f@010
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4 Table-39 shows that 73.7% of governorates the status of the three types of
networks (sanitation, rainwater and shared) was average, 21.1% wasdood a
5.3% was bad. The table also shows that 89.5% of governorates suffer from
sludge in sewage water after it rains as in griph

4 N\
Graph13: percentage distribution of networks status in

governorates for2010
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+ Table40 shows that the total number of central treatment stations reached 21 in
all of Iraq distributed by typto preliminary, elementary, secondary aediary.
The number of secondary stations was 20 with the governorate of Salahuddin
having the largest number (4). Elementary stations numbered one in the
governorate of Qadisiya, while the governorates of DaNuievenh,
Sulaimaniya, Kirkuk, Irbil, Dial, Baghdad Periphery, Waset advathana
have no central treatment stations. The table also shows that the number of
working stations reached 15.

+ Table41 shows that the total design capacity of central treatstations was
1.3 million n/day the majority of which were in Baghdad Municipality, while
the actual capacity rate was 1.5 milliofVday, which represents a 15.7%
increase from its design capacity. This is owing to the load on central treatment
stations hat is above their design capacity as it was evident in Baghdad
Municipality and the governorate of Qadisiya as shown in giaph

Graph 14: averagetotal designcapacities and aerageactual production capacity of
central treatement stationsby governoratefor 2010
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+ Table42 indicates the percentage of the population connected to sanitation
networks connected to central trant stations reached 29.5% and that the
amount of wastewater produced reached 1.6 million m3/day and that 44.7% of it
was treated.

+ Table43 shows that 36.8% of governorates discharge wastewater into the river
15.8% is discharged insewage lagoonsnd5.3% into neighbouring land. The
Majority of governorates discharge wastewater to more than one destination as
in graph15.

Environmental Survey in Igpfor 2010 (watersanitation- municipal services) 19



The table also showed that 26.3% of governorates have central treatment stations
that can absorb the produced wastewater andaal percentage of governorates
cannot. The remaining 47.4% of governorates do not have central treatment

stations.
/ ) o N
Graph15: percentage of discharge destinations of treated
wastewater at central treatment stations by type of destination
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4+ Table45 shows that theumber of small treatment units reached 29, 4 of them
for areas unconnected, 19 in connected areas andstfor polluting activities.
The percentage of the actual capacity to the design capacity reached 89.3% in
unconnected areas, 59.2% in connected areas and 27.9% for polluting activities

as in grapHL6.
4 . . N\
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+ Table46 shows that the amount of wasgger produced for small treatment
units in the unconnected areas reached 32 thous¥ddynand the treated
amount was 25 thousandiatay and the percentage of the amount of treated
wastewater to the produced was 78.1%.

+ Tabkes48 and 49 show the numbérsmall treatment units in the connected
areas (hospitals, residential areas, hotels...etc.) reached 19 the majority of them
in the governorate of Nineveh (7) units, followed by the governorates of Kirkuk
and Qadisiya (3) unites eacfhe amount of wastewer produced in connected
areas reached 32.9 thousantday where 50% of it is treated.

+ Table50 shows that the number of small treatment units for polluting activities
was 6 all partially working and their treatment type is secondary.

+ Table51 showshat the amount of wastewater produced (liquid waste for
polluting activities) reached 3.3 thousand m3/day and that 2.97 thousand
m3/day of produced wastewater was treated equalling 0.1%.

+ Table52 shows that 52.6% of governorates that do not have treatmient
discharge liquid waste from polluting activities into the sanitation network and
47.4% intosewage lagoonsnd another 47.4% into the river. There are more
than one discharge destination for each governorate as ingraph

4 ™\
Graph17: percentage of discharge destinations of liquid waste
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<+ The surveyesults revealed that the number of pumping stations reached 891
divided into four types: (rainwater pumping station, wastewater pumping
station, shred stations andubmersible pumping station) numbering 458, 213,
116 and 104 respectively as shown inpir&8. The majority of them are
concentrated in Baghdad Municipality that has 251 stations. The least number
of stations was in the governorate of Kirkuk at (4) while there are no stations in
the governorates of Dahuk, Sulaimaniya and Irbil as shown liex5&b

/ )
Graph18: number of pumping stations in Iraq by type for
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+ The percentage of good pumping stations reached 39.3%, average to 57.6% and
bad 3.1% as shown in takid.

+ |t is noted from thabl&6 that the main problems facing the sanitation sector are
trespasses on the sanitation and rainwater mksytack of awareness and
misuse of sanitation networks with a percentage of 89.5% for each of all
governorates followed by scarcity and instability of electrical power needed for
operating treatment and pumping stations at 78.9% of governorates gshin gra
19.

Graph19: percentage of main problems faced by sanitatisector for 2010
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4+ Tables57 and 58 show that 27.6% of the population of Iraq trespass on the
rainwater networks with the biggest percentage in the governorate of Waset at
85%, followed by the governorate of-Ahbar at 80%. 44% of governorates
dischargeainwater directly into the river and 34.9% into sewage lagoons.

+ Table59 shows that 59.5% of the population of Iraq are connected to an
independent treatment system (septic tanks) with the highest percentage in the
governorates of Dahuk and Diala at 9986 #éhe lowest in the governorate of
Missan at 11%.

+ Table60 shows the discharge destination of wastewater for households
connected to septic tanks where the highest percentage was discharging into
neighbouring (adjacent) lands at a percentage of 39.3éwfad by sewage
lagoons at 26.6% as in gragh.

Graph20: percentage of water discharge destinations for
households connected to septic tanks in Iraq 2010
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=+ It is noted from tablé1 that 52.6% of Iraqi governorates discharge wastewater
of households unconnected to sanitation networks or septic tanks into
neighbouring lands followed by rainwater netks at 42.1% then sewage
lagoons at 36.8% as shown in greih
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Graph21: percentage of water discharge destinations for households not
connected to sanitation networks and septic tanks by destination #2010
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=+ Survey results showed that the amount of sludge produced by central treatment
stations reached 32.4 thousand tons/year with the highest amount in Baghdad
Municipality at 15 thasand tons/year while the lowest amount was in the
governorate of AlAnbar at 240 tons/year. No sludge is produced in 10
governorates. The disposal of sludge produced goes largely to agriculture 61.7%
as shown in tablé2 and grapi22.
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+ Table64 shows that the number of employees in the sanitation sector has
reached 12576 the majority of them are-futie (11489), paftime (110) and
day labourers (977).
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3.3 Municipal services sector

+ Table65A gives a summary of most important indicators egldo the
municipal services sector for 2010. The total number of municipalities included
in the survey is 425 across all governorates of Irag. The table also shows that
802% of burial sites were granted environmental approval and the percentage of
burialin them was 8.2%.

The amount of lifted garbage (including garbage and construction and scrap
rubble) by municipal directorates reached 17.6 million tons/year while the
amount of hazardous waste was at 15.5 thousand tons/year.

+ Table65B shows the number afunicipalities divided by type in accordance
with the Ministry of Municipalities and Public Works categorisation (excellent
grade, gradene gradetwo, gradethreeand graddour) based on special
standards adopted by the Ministry that includes the nuofi@pulation served
under the jurisdiction of the municipalitylost municipalities are given grade
four totalling 132 with a percentage of 31.1% of remaining grades as shown in

graph23.
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4 Survey results indicate in tab&C that 96.7% of munijgalities own
machinery to cover municipal services as working machinery reached 66.5%,
noting that they are insufficient for municipal needs with a percentage of 91.5%.
municipalities contracting companies and contractors to cover municipal
services weré.2%.

+ Table67 shows that the percentage of the population covered by garbage
collection and lifting services per day was 65.7% with 91.3% in urban areas and
7.5% in rural areas, noting that municipalities are not responsible for the
provision of services villages and rural areas outside municipal boundaries in
accordance with the amended Municipal Administration Law number 165 for
1964, which led to lowering the percentage of covered population in rural areas.
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However there are many campaigns that ianplemented in rural areas for the
lifting of garbage, filling swamps and maintaining roads even though they are
beyond municipal tasks. It is noted from the table that the highest percentage of
covered population is in Baghdad Municipality (100%) whbeesgercentage of
population covered by garbage collection by the municipalities in Baghdad
Municipality was 100% in urban areas and 1.4% in rural areas.

The 100% coverage in Baghdad Municipality means that the whole population
is covered by the servicestithat the efficiency of the service is 100%.
Performance efficiency varies between areas. The least covered population are
in the governorate of Qadisiya at a percentage of 38.2%.

/ N
Graph24: percentage of population connected to garbage collection

service for2010
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The table also shows that the amount of garbage hfisdeached 48.1

thousand tons/day, the highest lifted was at the Baghdad Municipality reaching
12.2 thousand tons/year and the lowest in the governorate of Qadisiya at 674
tons/day as in graphb.
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Graph25: amount of lifted garbage (ton/day) fo2010
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<+ The amount of lifted garbage per day wiadgded according to area
(agricultural, industrial, residential, economic activity, lifted rubble and scrap).
The average amount of collected and lifted garbage per day within municipal
jurisdiction reached 48.1 thousand tons/day. Lifted garbage froderdiil
areas was the highest at 20.5 thousand tons/day with a percentage of 42.6% of
total garbage, followed by lifted rubble where the rate of lifted amount was 19.1
thousand tons/day at a percentage of 39.7% of total garbage as shown in table
68 and gaph26.
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Graph26: percentage distribution of amount of garbage
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+ Table65 shows that the average amount of hazardous waste collected per day
by municipal directorates reached 42.6 thousand kg/day, the highest lifted was 8
thousand kg/day by the municipalities of Baghdad Municipality and lowest
lifted amount was 63 kg/day by the municipalities of Baghdad periphery. No
hazardous waste was collected by the municipalities-dtaaf, Al-Muthana
and Basrah. Most municipalities lifted hazardous waste from health institutions
(41.2%). It worth noting thathunicipal directorates are not responsible for
lifting hazardous waste but forced to do so by the governorate council.

When studying the amount of hazardous waste, the existence of large amounts
is noted. This is owing tanixing hazardous waste with norhgarbage turning

the later to hazardous waste particularly by health instityteoms$ the

unavailability of modern large capacity incinerators at hospitals used for
incinerating medical waste.

4+ The most commonly used treatment method of hazardous iwdstgal at sites
specially allocated for the burial of medical waste at a percentage of 62.4%,
followed by collection in temporargllocatedsites at 22.8% as shown in table
70 and grapi27.
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4 Survey results in tabledl and 72 showed that therpentage of available
containers distributed across the areas (residential, commercial, government
institutions, public parks and public streets) has reached 79.5%, totalling
(997753) containers. Residential areas had the largest percentage of distributed
containers (94%). In comparison with the results of the 2005 environmental
survey, the total number of containers was 3565, showing a rise in the number
of containers owing to including the governorates of Dahuk and Irbil in the
2010 environmental surves well as including plastic containers distributed
across areas and households in addition to large containers.

Environmental Survey in Igpfor 2010 (watersanitation- municipal services) 28



+ The use of containers by households reached 86.4% as shown iA3alhe
rate of emptying small containers (Jrand containers of differesizes was the
highest reaching 4 times/week. Survey results also showed that no garbage
isolation or separation is done on household level.

4+ Table74 shows that the percentage of available machinery to cover municipal
services has reached 96.7% and timlper of machinery municipaliti¢sad
was 13882. Baghdad Municipalibadthe highest number (3078t of which
1578 were working and 1294 rented. The governorate with the lowest number
of machinery is AlMuthana (262), out of which 201 were working asvgh in

ghraph28.
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4+ Table 75 notes that the number of municipalities that have machinery was 411
out of the 425 municipalities in Iraq, and that only 8.5% of them had the needed
machinery to cover their services. This requires providing more HUEPO
municipal directorates to develop the services they offer to citizens. Survey
results in table/6 also showed th#te lack of machinery had led some
municipal directorates to contract companies and contractors to provide the
services and cover thaartage in machinery. The percentage of contracting
municipalities reached 5.2% and the number of machinery they had was 778.

+ Date in tables7 and 78 indicated the percentages for cleaning per week of
streets, middle islands, squares and marketplacesihicipal directorate,
companies or contractors. The percentage for cleaning streets and middle
islandsreached 94.4%, squares 76.8%@ marketplaces 89.6% by municipal
directorates compare to 100%, 77.3% and 95.5% respectively by companies and
contractorsas in grapf9.
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Graph29: percentage of city cleaning by municipalities,
companies and contractors fa2010
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+ Table79 shows that 24.9% of municipalities face the problem of increasing
rubble and remnants of war in residential areas followed by streets at 15.1%
then commercial areas at 12.2 as in ght@ph

-
Graph30: percentage of municipalities facing increasing rubble

and remnants of war problems by area f@010
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<+ Survey resultin table80 that the number of regular transforming stations
within municipal limits reached 10 with a total area of 146560Te highest
number of stations was in the governorate efNajaf (5 stations), while there
were none in 15 governorates. Thanber of irregular temporary collection
sites reached 123 with a total area of 1128688Time highest number of these
sites was in the governorate of Dahuk (34 sites).
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<+ Survey results in tables 81 and 82 indicate that the number of burial sites

grantedenvironmental approval reached 32, only one within the original design
of the municipality. It is worth noting that burial site with environmental

approval do not apply environmental conditions. The Baghdad Municipality
could not establish a medical wabtgrial site that could adhere to

environmental conditions because it faced difficulty in finding a suitable piece
of land. The number of medical waste burial sites not granted environmental

approval reached 357 as shown in gr8gh

Graph31: number of medical waste burial sites granted and
not granted environmental approval fo2010
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+ Survey resus in table83 showed that the highest percentage for the type of

garbage burial sites with environmental approval went to open land at 40.6%,

followed by valleys at 31.3% as in grapA.

-

Graph32: percentage distribution of type of burial sites
granted environmental approval fo2010
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+ Table84 shows that burial sites granted environmeapgkoval and have the
necessary requirements. The percentage of those with fences was 45.2% and for
those that have suitable roads to deliver garbage to site 74.2%. The weakness in
providing needed requirements at burial sites granted environmental dpprova
was evident as the percentagesites with a collection system for seeping water
from garbage and sites with high density polyethylene padding was 3.2%, while
none of the site hascalesat entrance® weighgarbage nor gas collection
system producedybgarbage such as CH4.

+ Table85 shows the number of burial machinery and equipment at burial site
granted environmental approval which reached 52; 84.6% were working, 15.4%
broken down and no idle machinery.

+ Survey results given in thab86 indicated tht the highest percentage for type
of garbage burial sites not granted approval was for valleys at 40.4%, followed
by open land at 31.9% as shown in gr&3h

4 ™
Graph33: percentage distribution of type of burial sites
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Table87 shows that the number of employees at garbage burial sites was 1565 in
Irag; 51.7% of them were fulime, 34.8% part time and 13.5% day labourors.

Survey results in tabl88 showed the percentages of garbage treatment methods. It
showed that the highest percentage for garbage disposal was by burial at sites not
granted environmeal approval at 76.9%, which was close to garbage disposal by
burning ordumpng into empty lots (27.3% and 24.2% respectively). Methods such as
recycling, reuse, turned to fertiliser or to energy were not used at all in garbage
treatment and disposal dsosvn in grapk34.
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Graph34: percentage of treatment methods of garbage for
2010
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<+ Table89 shows the percentage of most important problems faced by municipal
services sector in garbage collection that have reduced service provision:
citizens lack of environmental awareness represented 90.4% followed by few

machinerypr esser séetc. at 87.5% then | ow wag
graph35.
( Graph35: percentage of main problems facing the municipal sector in h
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+ Survey results indicate that the percentage of implementing environmental
awareness programmes reached 18.6%, where the number of implemented
programmes was 268 he Baghdad Municipality ranked highest in programme
implementation at 92.9% followed by Baghdad Periphery at 73.3%. the
percentage of benefit from preparing such programmes reached #63%.
noted that no environmental awareness programmes weranetied in 5
governorates: Dahuk, Aknbar, Babil, Kerbal and Missan as shown in te@i0e

+ Table91 shows the number of environmental awareness programmes
implemented by bodies or organisations which reached a total of 125
programmes the majority of whiatere implemented by the Ministry of
Municipalities (37), a percentage of 29.6%, implemented in 5 governorates.
Municipal directorategmplemented the largest number of environmental
awareness programmes in governorates, implementing 34 programmes in 9
govanorates, i.e. in 47.4% of Irag's governorates.

+ Table92 indicates that the number of employees in the municipal sector
(engineers, supervisors, technicians, administrators, unskilled labour, drivers
and other posts) reached a total of 1062drbss all gvernorates. The number
of full-time employees was 40950, part time employees 8844 and 56447 day
laborers. Baghdad Municipality had the largest number of employees at 25836,
followed by the governorate of Basrah at 11610 and Sulaimaniya at 9158.

+ Survey reults given in table93, show that the number of rubble crushing
plants, under the Baghdad Municipality, reached (3). They are new plants that
reached the countthat works on crushing rubble which has greatly increased
during the past years owing to omstruction projects. None of these plants is
granted environmental approval, they contain 7 working machines. The source
of receivedubble was from demolition and construction. The table also notes
that the amount of received rubble at the site reacB@urlday and delivered
rubble after crushing was 168&ftay.

One of the important activities to reduce garbage and hence reduce the cost of
treatment and dispos@&l separation and recycling plants that would lead to greatly
benefiting from the differenypes of waste. Hence, Baghdad Municipality is
currently working on building 2 such plants that are under construction.
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Table (1)

Number and percentage of population connected to drinking water distbution network by environment in Iraq for 2010

Environment Number of population

Percentage of connected %

connected
Urban 18703135 86.1
Countryside 5958239 62.1
Total 24661374 78.1
Table (2)

Percentage of crude water sources used in water productiatations by type in Iraq for 2010

Water production stations:

Criele Wi Projects Water complex Well stations Desalinationstations SoIz:a;:i%vr\:Ered
resource
No. 0 No. 0 No. 0 No. 0 No. 0
governorates % governorates L governorates L governorates L governorates %
Surface water 22 100.0 18 81.8 0 0.0 0 0.0 13 61.9
Gl\r/f/);?svv;?é?rl 11 50.0 5 22.7
Project and
compound 0 0.0 0 0.0 0 0.0 5 22.7 0 0.0
water*
Total

* Water project and complexese used as sources for desalination stations only.
** Dahuk, Irbil, Sulaimaniya and Baghdad are divided to central and periphery in all the tables.
Note: well mounted represent projeeind water complexes that are based on wells only.



Table (3)
Number and percentage of water production stations, total designed capacity, output of produced water and

percentage from designed capacity by type in Iraq for 2010.

Water production static Number Percent% Total designed Output of Percentage from
Capacity (M3 /day) produced designal
water(M3/day) capacity
Projects 321 50.1 10077658 7721682 76.6
Water complex 2796 50.1 4960608 3303905 66.6
Well mounted 2022 36.2 1053116 573134 54.4
*Desalination stations 160 2.9 78042 13934 17.9
Solar powered stations 279 5.0 8251 5713 69.2
Total 5578 100.0 16177675 11618368 71.8

*Desalination stations draw water from projects, water complexes and grouhwater.

Table (4)

Number and percentage of water production stations by status and type in Iraq for 2010.

Working working partially Idle
Water production stations Total No. No. % No. % No. %
Projects 321 299 93.1 18 5.6 4 1.2
Water compounds 2796 2227 79.6 397 142 172 6.2
Well stations 2022 1929 95.4 46 2.3 47 2.3
Desalination stations 160 98 61.3 0 0.0 62 38.8
Solar powered stations 279 261 93.5 7 2.3 11 3.9
Total 5578 4814 86.3 468 8.4 296 5.3

oy



Table (5

)

Percentages of goverorates' need for new water production stations, availability of alternative energy for stations

working on solar power and availability of water meters in governorates in Iraq for 2010.

Details No. of % Governorate name
governorates
Water projects 21 95.5 All governorates except Baghdad
municipality.
Percentages of ~ Water compounds 19 86.4 All governorates except central Dahuk
governorates' central Sulaimaniya and Baghdad periphery.
need Well stations 16 72.7 All governorates except central Dahuk,
for new water central Sulaimaniya, Al-Anbar,
production Baghdad municipality,
stations Missan and Basrah.
by type Desalination stations 15 68.2 All governorates except central Dahuk
periphery Dahuk, central Sulimaniya,
periphery sulaimaniya, central Irbil,
periphery Irbil and Baghdad municipality.
Solar energy operating 14 63.6 All governorates except central Dahuk,
stations Nineveh, central sulaimaniye,
Diala, Al-Anbar, Baghdad municipality,
Missan and Basrah.
Percentage for alternative energy for 0 0.0 0
stations working on solar power
Percentage of water meters in 3 14.3 Nineveh, Kirkuk, Baghdad Municipality.

governorates




Table (6)

Number and percentage of population connected to drinking water distribution network by environment and governorate for 2010.

No. population connected to drinking water

% of population connected to drinking water

Governorate
Urban Country Total Urban % Country % Total %

Dahuk / central 238766 9371 248137 80.0 65.0 79.3
Dahuk/ periphery 399097 202323 601420 94.0 90.0 92.6
Nineveh 1426798 720677 2147475 80.0 70.0 76.3
Sulaimaniya / central 678299 29105 707404 100.0 50.0 96.0
Sulaimaniya/periphery 635395 127907 763302 75.0 60.0 71.6
Kirkuk 951022 187889 1138911 100.0 50.0 85.8
Irbil / central 695958 0 695958 95.0 0.0 87.5
Irbil /periphery 532000 38400 570400 55.0 43.0 76.3
Diala 223962 471202 695164 34.0 66.0 50.6
AL -Anbar 590497 596885 1187382 82.0 78.0 79.9
Baghdadmunicipality 5159991 0 515991 100.0 0.0 100.0
Baghdad periphery 528183 465003 993186 75.0 55.0 64.1
Babil 654365 548572 1202937 80.0 60.0 69.4
Kerbala 652814 272279 925093 96.0 80.0 90.7
Waset 600588 333949 934537 90.0 69.0 81.2
Salahuddin 427290 284428 711718 72.0 38.0 53.0
AL -Najaf 783581 265303 1048884 90.0 75.0 85.7
Qadisiya 487980 305038 793018 80.0 65.0 73.5
AL -Muthana 240080 230765 470845 80.0 60.0 68.8
Thi Qar 878817 388634 1267451 80.0 60.0 72.6
Missan 568306 191079 759775 85.0 75.0 82.2
Basrah 1348956 289430 1638386 70.0 60.0 68.0
Total 18703135 5958239 24661374 86.1 62.1 78.7




Number and percentage of water production stations by type and governorate for 2010.

Table (7)

Water production stations:

Governorate No. of Projects Water Well Desalination Solar powered
water complexes mounted stations stations
stations
No. % No. % No. % No. % No. %

Dahuk / central 4 3 75.0 0 0.0 1 25.0 0 0.0 0 0.0
Dahuk/ periphery 484 2 0.4 3 0.6 479  99.0 0 0.0 0 0.0

Nineveh 148 33 22.3 90 60.8 15 10.1 0 0.0 10 6.8
Sulaimaniya / central 3 3 100.0 0 0.0 0 0.0 0 0.0 0 0.0
Sulaimaniya/periphery 57 51 89.5 5 8.8 1 1.8 0 0.0 0 0.0
Kirkuk 248 16 6.5 98 39.5 104 41.9 11 4.4 19 7.7
Irbil / central 428 3 0.7 0 0.0 425  99.3 0 0.0 0 0.0
Irbil /periphery 976 8 0.8 0 0.0 968 99.2 0 0.0 0 0.0
Diala 236 25 106 176 74.6 0 0.0 1 0.4 34 14.4
AL -Anbar 408 21 5.1 366 89.7 0 0.0 2 0.5 19 4.7
Baghdadmunicipality 45 9 20.0 36 80.0 0 0.0 0 0.0 0 0.0
Baghdad periphery 210 10 48 180 85.7 0 0.0 0 0.0 20 9.5
Babil 313 18 5.8 272 86.9 0 0.0 1 0.3 22 7.0
Kerbala 145 7 4.8 120 82.8 0 0.0 2 14 16 11.0
Waset 285 21 7.4 202 70.9 19 6.7 19 6.7 24 8.4
Salahuddin 218 19 8.7 171 78.4 6 2.8 0 0.0 22 10.1
AL -Najaf 132 13 9.8 116 87.9 1 0.8 2 1.5 0 0.0
Qadisiya 231 15 6.5 195 84.4 0 0.0 0 0.0 21 9.1
AL -Muthana 102 4 3.9 54 52.9 3 2.9 13 12.7 28 275
Thi Qar 223 15 6.7 160 71.7 0 0.0 48 21.5 0 0.0
Missan 299 13 4.3 252 84.3 0 0.0 12 4.0 22 7.4
Basrah 383 12 3.1 300 78.3 0 0.0 49 12.8 22 5.7
Total 5578 321 58 2796 50.1 2022 36.2 160 2.9 279 5.0







