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A. Foreward

For over 7,000 yeayshe Iragi Marshlands also knownas the Mesopotamian Marshlarids

have played an important role in global ecosyssebyy supporting rare wildlife and rich
biodiversity. Located in souénn Irag, the marshlands stretched to over 6,000 square miles

and are believed by many to be the location of the Garden of Eden. 1990¥js , however
Saddam drained the marshlartd punish the Marsh Arabs who rebelled against him and

turned their green lush wetlands into dusty deserts. It is considered that a population ranging
from 300.000 to 500,000 people wdisplaced.

The dried marshlands

Following the 2003 war in Iragqvhich hal its own destructive impact on the environment, a
unigue opportunity emerged to restore the marshlandshmat has si ncé¢éebeen
largest habitat &t or at i on project i n t he wor |l do by
Programme At its peak the lraqi Marshlands were considered to be the largest wetland
ecosystem in the Middle East but after the devastatingidgaprojects under Saddam, the
marshlang shrunk to just tepercent of its original size. The Marsh Arab population dropped

from aroundhdf a million to just a few thousand.
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The New Eden project, launched in 2003 within the framework of the Italian and Iraqi
governments cooperation agreemeplayed a key role in the anshlandé restoration. The
project was startednder the auspicebe Washington DGbasedFree Iraq Foundation aras

it grew, Nature Irag an Iragbased NGO took over the mantle of running the project

Waterthatwas diverted away from the Iraqi Marshlands under Saddam wasitezl to the

marshlands enabling the return eéds on the embankments, blifd and fishes.

When the water returned, life returned to the marshes

The restoration also encouraged the return of Marsh Arabs to the wetlands who are now able
to eke out asubsistencdiving from the Marshlands througlishing, buffalo breeding and

other activities such as making baskets out of reeds to sell in the markets.

The most outstanding ressitif theNew Eden Projednhclude
1 A large partof the Marshlands has beenfleoded and re-naturalized from the
initial 7% to around 40% / 60% depending on thmate conditions of the year
1 Structural facilities wereerected such as water regulators, buildings, laboratories,
monitoring networksandfisheries;
1 A large part of theativepopulationhas coméack;
1 The Iragi Council of Ministers approvedn principal, on July 23, 2013the

establishment of I ragds Centr al Mar shes
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1 Nature Iraq is currentlproviding assistance to the Iragiimitry of Environment
for the establishment @in additionall5 Potected Areas and National Parks

1 The Marshesave been officially nominated to become a UNESCO World Heritage
site

Nature faghas beemwarded several prizes by for its wankthe Iragi Marshland restoration
through the New Eden program. In 2QitIreceived the Takreerab AchievemenAward,

which seeks to recognize Arab excellence and leadershid. iA 2013 it receivedthe
Goldman Award which recognizes sustained and significant efforts to protect and enhance
the natural environmentand is the lkrgest award in the world for grassroots
environmentalistsN | ®residentAzzam Alwashacceptedhe Goldman Awaran behalf of
Nature Iragand was received in the Oval Office the US President Barrack Obama off 23
April, 2013 (see picture belowMore recently, Azzam Alwash was nhamed one of the top one

hundred leadinglobal thinkers in 2013 by the Foreigoliey Magazine

US President Barack Obama and Azzam Alwash
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B. The New Eden ProjectOverview

Since May 2003, the Italian Ministry for the Envimment, Land and Sea (IMELS) together
with other international donorg i.e. UNEP, UNDP,UNOPS, USAID, CIDA (Canada)
Darwin Initiative (UK), Jensen Foundatio(Denmark), US fte Departmentand JICA
(Japan)i have beemproviding continuous financial and gtitutional support to the
Government of Iraghrough Nature Iradn the difficult endeavor of restoring the marshes of
southern Mesopotamia. This work has been coordinated with the Iragi Ministries of
Environment, Water Resources, and Municipalities amoli® Works as well as other donor
countries. The work has been implemented byNbBe Eden Team, which is lead by Nature
Irag (NI) and include many lItalian and international experts, in cooperation with the Iraqi

Mi ni striesod6 staff

| 1972

The dramatic shrinking of the southern Iragi marshes between 1972 and 1997
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1. Project Stages

This report is intended to provide a broad overview of the work carried out to restore the
Mesopotamian marshes and imypedhe environment in Iraq by the New Eden Tefiom
2003 t02013

It focuses on the projektdree main stages:
1 20032006:Draftingthe New Eden Master Plan
1 20072009 New Eden Master Plan implementation
1 20102014: Technical support tdragi Ministry of Environment (IMoE)for the
implementation ofthe UN framewvork convention on Climate Change and UN
Corvention on Biological Diversityincluding the establishment Bfrotected Areas

and National Parks

Thep r o j milestodes are shown in the chart below.

2003¢ 2006
Master PlanPreparation

Immediate et RZOOB_ 2EO(I)Z{ Immediate
Acti ater Resources Evaluation in Acti
THen South Iraq s 2004‘2005
Abu Zirig Marshland
Restoration Project

2004- 2005

Water and Energy
Optimisation

2005 - 2006
MAS PLAN

Presented to the Iragi M Erbil in April 2006

Marshland Land Planning

Hydraulics New Eden Village

2006- 2010
MASTER PLAN IMPLEMENTATION

Monitoring, research Provision of works, Capacity Building and
and facilities and equipment Technology Transfer
studies/design/plans Pilot projects
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2010¢ 2014

International conventionsimplementation

UN Framework UN Convention
Convention on Climate Chang on Biological Diversity

UNFCCe@nd Kyoto Protocol | | CBD, Protocols and Work Programmes |
Technical Assistance to Mitigati d Technical Assistance to Technical Assistance on|
the Focal Point for itigation an the MOE and National CBD National Reporting|
UNFCCC and DNA Adaptation FocalPoint for CBD and Protected Areas
7 ! ! 1
| CDM PROJECTS | | Proposals of Measures | Biodiversity projects | Targets & Action Plans

20032006: Drafting the New Eden Master Plan

In June 2003, IMELS signed advhorandum of Understandingth the Irag Foundation (IF)

to begin a project calledl Wat er Resour ces EvalTheaurposeafthisn Sou

project was to rapidly identify potential water resource projects that ceulchtertaken to
improve the lives of the people of southern Iraq. During the project, the New Eden Team
gathered considerable information on the status of watgurces from the perspectioé

clean water supply and environmental restoration. At the $an@ cooperative work was
initiated between IF, NI, IMELS, UNEP and the relevant Iragi Ministimetuding Ministry

of Water ResourcesNIoWR), Municipalities and Public Works (MoMPW) and Environment
(MoE). Several MOUs have been signed between thetepa

The mostsignificantoutcome of this first initiative was the preparation of maiverables
theAiAbu Zirig Mar sh Madnthefiat g BndgrEaamd gy
Feasi bi |.iTheyresuig af thig drst initiative were officiallpresented athe 12"
United Nations Sustainable Development Conference (CE0Dn New York in April 2004.
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In 2004, the New Edefeam conducted extensive fieldrk monitoring a newly rélooded

marsh.The Abu Zirig Programessentially represents a darscale demonstration project as

the reflooding of the marss was undertaken by local inhabitants diMbWR. The New

Eden Team led the field studies of the recovering nesrsh evaluate the progress of
restoration and determine whether {fstiale restoratn of the marshlands was feasili¢ the
conclusion of the Abu Zirig Progranthe New Eden Team provided a detailed structural
design for a set of large water flow regulators, as well as a suite of management measures that

would be required to keep the rakesthriving.

Still in 2004, the New Eden Team conducted Ydater & Energy Optimization Feasibility
Study that assessed different strategie$ providing potable water as well as trea
wastewater in the region. The project also assessed the entgiigd@nd needs in the study
area and provided a concept design for a 50MWpgagered plantwhich would provide
enough energy tdulfill all the proposed waterelated activities. Some indications were
ultimately provided in order to use this opportyrnio gain carbon credits under the Kyoto
Protocol. Both projects were presented at th8 Waited Nations Sustainable Development
Conference (CSE3) in New York in April 2005.

In June 2004, the Irag Foundation presented a detailed work plan to shepoagi Ministry

of Water Resources, Centre for the Restoration of Iraqi Marshes (CRIM), along with the Iraqi
Ministries of Environmenand Municipalities and Public Works in their endeavor to create a
Strategic Plan for sustainable restoration of theshes of southern Iraq. The proposed study
comprised two main areas of activities: Marshlands Hydrology and Water ABSststudy

was called théi Mast er Pl an for I ntegrated Water Res:«
A r e aTheascopeof work was agreedipon by the relevant Iragi Ministries as well as the
international donor communitguring thed onor 6 s coor di nati on meet:i
October 24 2004, and the New Eden Master Plan was designated as the lead effort in all

waterrelated activities @ancerning the restoration of the marshes.

In early 2005, the work plan was revised to accommodate specific requests of the Ministry of
Municipalities and Public Works of Iraq to e
and carry out an urban plangi analysis of the rural communities surrounding the marshes.

The preparatory activities for the Master Plan were activated in the fall of 2004 and included
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the mobilization of a team of Iraqi, Italian and international expert that at the end of the

project included a total of 115 people.

The Plan was developed during the period March 20D&e 2006, when a draft version was
submitted to the Iragi Ministries for comments and observations. The final version of the Plan
was published in October 2006.

2. Project Achievements Ater 10 Years

The achievements of the project for the improvement of the life in the marshland and the
Environment in Iraq have been outstandiAgbrief overview of the key accomplishments is
provided below.

1 Design anctonstruction othe 18Water Control Structures for the regulation of the
water level in the Marshes with the Ministry of Water Resources
Procurement and installation of reference laboratories
Procurement and installation of tHeeverse Osmosis purification plants foet6
main villages of the Marches with UNEP/ UNOPS

1 Implementation of théeakage control system for the water distribution system of
the City of Suleimania.

1 Procurement and installation of the Hydrometeorological System for the monitoring
of water flowandqual ity in the AWater Contr ol Ce
Resources

1 Design, procurement and construction of the Twin River Institute at the American
University in Suleimania

1 Design procurement and installation of hardware and software for the Etashl
Information System

91 Design & constructiom f t h e céhtersfar the Madskland Parkdobe house
and traditional Mudhif )

Refurbishmentf 4 veterinary centers in the Marshland
Design and installation disheries

Construction of facilities for wiar-buffalo milk processing.
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Twin Rivers Institute eco-building

Technical Assistance to MoE ér the implementation of UNFCCCand CBD

After the ratification by the Government of Iraq of the main Environmental International
convention Nature Iraq provideand is continuously providing technical assistance to the
Iragi Ministry of Environment for the implementation of the following international
conventions:

1 UNFCCC The United Nations Framework Convention on Climate Change (ratified
in 2009). Internationalconvention for the stabilization of greenhouse gas
concentration at a level that would prevent dangerous interference with the climate
system
Kyoto Protocol (Ratified in 2009)

UN Convention on Biological DiversitBD (ratified in 2009). Signed by 150
government leaders at the 1992 Rio Earth Summit, the Convention on Biological
Diversity is dedicated to promoting sustainable development.

1 Convention on Ramsar (ratified in 2008)he Ramsar Convention on Wetlands
which isan intergovernmental treaty thabpides the framework for national action
and international cooperation for the conservation and wise use of wetlands and their

resources.
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1 Cartagena Protocol on Biosafety (2012)an international agreement on biosafety,
as a supplement to the ConventianBiological Diversity. The Biosafety Protocol
seeks to protect biological diversity from the potential risks posedebgtically

modified organisms resulting from modern biotechnology.

NI contributed to the ANat i onmadpubksaegd m2G10,on Bi
andtot he A Nati onal Action Plan for the i mplem
Protect ed ,Ahichaas completed madda

COP 10 Convention on Biology Diversityi Nagoya (Japan) 1&9 October 2010

Assistancefor Protected Areas andNational Parks

A large part of the New Eden project is dedicated to the restoratidnenvironmental
protection of the Marshland of Mesopotamikaur majortangible achévement of the New
Eden project
1 In 2008 Hawizeh Marsh was desaed as the first Ramsar site in Iraq and in 2011
it was included in the Montreux Record (register of wetland sites on the List of
Wetlands of International Importance where changes in ecological character occur as

a result of technological developmenmis]lution or other human interference).
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1 The Iragi Council of Ministers approveth principal on July 23 2013 the
establi shment of I raqds Central Marshes

1 The Marshesrepresentlyin the process of beingominatedoy UNESCOA Wo r | d
Heritag e @ a Tool to Enhance Natural and Cultural Management of the Iraqi
Marshlands.

1 The marshes of Iraq are being included in the strategic planning of the water

resources as a result of the efforts of the New Eden Team

‘- \
N - | ALYba M Matmes | L3
PP N

Map of the Mesopotamia Marshland Natonal Park

Presentation of New Eden Project at International ©nferences

Since 2003 the Newden Project has been presented in international conferences, we provide
here below the list of the main events.

The picture below refers t@a side eventtitled "The Iragtitalian cooperation for the
Implementation of the UNFCCC in Irag" at the United Nation Conference on Climate Change
UNFCCC COP18 on Decembel 8012 at the presence of HE Mr. Sargon Slewa Minister of
Environment of Iraq and HE Mr. Corrado CliMinister of Environment of Italy.
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Doha 2012 UN Conference on Climate ChangeSide event : "The Iragi-ltalian cooperation for the
Implementation of the UNFCCC in Iraq" attended by the Iraqgi and Italian Ministries of Environment

Trainings

In the last 10 gars more tha60 trainings have been carried on in Iraq and in ltalgdan,
Kuwait, Syria, CanadaA detailed description of the trainings is includedhe last chapter of

this report All together more thaB00 persons have been trained in differepics.

08/03/2013}
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~08704/20.3

3. The Challenge of Working in | raq

Working in a country emerging from a conflict is quite a challenging task as transition seldom
occurs in a smooth way. Iraq is no exception. It is a-higjhcountry with poor infrastructure

and growing segrity concern.

When the New Eden team started operating in southern Iraq ini 22034 the situation was
extremely difficult due to global instability and lack of basic facilities. Kidnapping and bomb
attacks posed a constant threat to the safety of>queres working on the project. After the
Canal Hoel bombing in Baghdad in Augu2003, that killed also the United Nations' Special
Representative in Iraq, international organizations withdrew their expert from Iraqg for security
reasons. The ltalian experfrom theNew Eden team were among the few foreigners who

took up the challenge and kept working in Iraqg.

After ten years, conditions have slightly improved although security is still a major concern

andrequiremassive deployment of armed escorts antbaed vehicles.

The mobilization of the international experts involved in the New Eden project required huge
efforts to put in place adequate logistic arrangements, including professional security service.
This has made the operations much more diffiqoitnf any point of viewbut more than that

required spending a very large amount of funds to guarantee the security of the Iraq and,
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above all, of the many Italian experts which travelled to Iraq during the last 10 years,
carryiung out dozens of field surnayand visits which expsosed them to real threats of

robbery and kidnapping.

Nature Iraq (NI), the project implementing agency, has established three main offices across
the country: one in the north in Sulaimaniyah, one in Baghdad and @&@esiah which as

then closed and reopenedtie center of the Mesopotamia marshes in Chibaiysh. All offices
are adequately equipped with IT facilities and employ 40 permanent staff in addition to
around 20 international experts that on a monthly basis move back #mdébveen Italy

and Irag.

Nature Iraq adopted a practice of hiring locals from local tribes as logistical experts and
security providers. We believe that this strategy was the main reason why out foreign
personnel as well as locals were not harmed dueingyears of operations. We have had only

one single incident where local personnel from ministry of envionemnt and one of Nature Iraq
employees were kidnapped at gun point for ransom. That happened as a result of the breach
of regular practices of hirqnlocal tribal workers for security and logistic support. A mistake

that the families of the employees paid for through ransom to the kidnappers. Nature Iraq
refused to cooperate with the kidnappers not to pay ransom as doing so whould mean that we
haveto sieze operations in the south as our teams would become legitimate targets for those

wanting to make money from kidnap for ransome.

C. Activities from 2003 t02005

1. Abu Zirig Marsh Monitoring Program (2004 -2005)

The Italian Ministry for the Environment.and and Sea (IMELS) contributed to the
successful restoration of the Abu Zirig Marsh, located meetitof Nasiriya on the western

side of the former Central Marsh. This marsh waa@ded in June 2003 as a result of the
direct action of the Iragi Mintsy of Water Resources (IMoWR) at the request of the local
population. The area stretchever 120 km2 and its recovery is progressing very well, with
reeds growing higher than 2 meters. The New Eden Project Team has been actively involved
in monitoring tle marsh since late 2003 by collecting data on physical water properties, water

samples as well as information regarding ecological indicators.
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As many as 45 different bird species were spotted during field visits. Three of the bird species
were listed as medangered and endemic. The amas (and still is)very heavily used for
fishing by the people living in villages around the marsh. Water flow into the nmarsh

regulated by the IMOWR and the marsh remains in a very healthy state.

The study carried out ued the project covers six main areas of activities, namely: (1)
collection of background information, (2) performance of topographic survey, (3) monitoring
activities, (4) capacity building work, (5) numerical modeling and (6) water control structure
desigqh. To provide a scientific framework and understanding of the location and nature of the
Abu Zirig marsh as well as to thoroughly identify the 3 type of actions necessary to conduct

and complete the work a background analysis was carried out prior to comgthe work.

A topographic survey for the Abu Zirig marshland was conducted with the use of IMOWR
resources; financial and technical support was given within the framework of the Water and
Energy Project. Italian experts provided monitoring equipmedtlaboratory apparatus as

well as developed and delivered training courses to the staff of the Free Iraq Foundation,
IMOWR and the Iraqgi Ministry of Environment. Training focused on data collection, sample

preservation and handling of protocols and analyse

Both monitoring and survey activities were needed to compile numerical modelsetfeat
intended to help understand the circulation of water in the marsh and the resulting changes of
the physical properties of the water. The model was intended to erasglstance to the
design of a marshland management plan for Abu Zirig. Modeling and design activities were
performed in close cooperation and consultation with residents of the Abu Zirig marsh area as
well as the Centre for the Restoration of the Iragréilands (CRIM) and the design agencies

of the IMOWR.

The background chapter of the technical report provides an exhaustive description of
climatological and environmental parameters both at the regional and project site levels. An
extensive analysis ohé Gharraf irrigation project was performed twaiee to the fact that

the Abu Zirig marsh receives 100% of the water from this highly regulated channel. Proposed

pl ans for t heigatEiasn Fghajrecatfo IFfGERSAR and I r
were prepared o i mpl ement a system of regul ations

constructed according to the original desigrowd have leftlittle or no water to Abu Zirig.
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The survey activities aimed at providing detailed and accurate informatidhef marshland
conditions prior to the rlooding thus helping to define a baseline for the restoration plan. To
this extent, the acquisition of high resolution (accuracy < 1 metetg-dpte satellite images

of the area (dated of April 2003) was ofjgeat value. A soil type classification analysis was
performedo define marsh area lanuse pattern during dry period. It revealed that most of the
land inside the marsh was not utilized for agriculture purposes, however, the images do show
what is thoughto be desert vegetation. The same soil classification analysis was performed
on a second image taken after thdloeding. The two datasets were ultimately compared,
providing valuable information on the lands transformation process. Between Febrdary an

March2004,4a and survey of the marsh was carried o

The survey plan was financed by the New Eden project and designed in cooperation with the
Italian experts. Traditional survey equipment was utilized to provide mthere 200 km of
highly accurate topographical data, under water, which were analyzed anutquestsed in

Italy to became the basis for much of the activities carried out in later stages of the project.

Chapter 4 of the final technical report provides ifetaf two training activitieswhich were

conducted in cooperation with the Italian experts. The first training session was held in Iraq at
the end of March 2004 and involved 32 repre
Environment and the Freealy Foundation. The second training was held in Italy, between the

city of Ravenna, the delta of the Po River, and Venice and involved a total of 6 Iraqi

representatives.

The training provided the basis for launching the monitoring activity as it coinailedhe
delivery of the monitoring equipment (computers, cameras, GPS systems, 4 portable water
guality meters, 2 flow meters and other equipment) and, during the second part of the first
training, the group moved from Baghdad to Abu Zirig to test thapetent and decide
together on the monitoring strategies. Several other smaller training sessions were held also
on the use of numerical models and other software utilized to perform various analysis

required by the project.

A summary of the results of tlmeonitoring activities initiated at the end of the first training in
Iraqg, is presented in Chapter 5 of the technical report. Monitoring trips were carried out at

Abu Zirig on a monthly basis. The first mission was held in April 2004 and the latest in
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March2005. During these missions, it was possible to collect physical parameters (water and
air temperature, water speed and depth, pH, dissolved oxygen, conductivity, and salinity) and
water samples (for laboratory testing) at 42 different locations. All slath have gone

through irdepth quality control and are organized in a Microsoft Access database.

During the same monitoring tripprofessors and students from the Baghdad University as
well as from Bassrah University carried out extensive ecologicaltanmy. Statistics on
birdlife as well as fisheries, mollusks, plants and soils were made. A summary of the data
collectedwas presented in the technical report, whereas the full mission report is attached as
an annex. Ultimately, the monitoring activityas supported by remote sensing type of
analysis conducted utilizing high resolution QuickBird images of Abu Zirig. The investigation
allowed the team to map, with high accuracy, the regions were vegetation is growing and
compare the images to the datanirthe ground monitoring, allowing to do remote sensing
characterization of the vegetal cover, and even aquatic plaMtsnerical modeling was
utilized to support the water control structures design activities as well as to provide a
sophisticated yet vigous numerical tool for the continuous management of the marshlands.

To this extent 4 different types of numerical models were utilized:

The Hydraulic Engineering Center (HEC) Reservoir Evaluation System ModelS{Rés
originally developed by HEC in coemtion with the IMOWR, was extended to account for
the Gharraf irrigation system. At this stage, this model provided continuous flow records at
the Badabda regul at or -Simimodelwill lee cdmpletedrby HEC and ¢ e
IMOWR, it will be possble to use it to plan for water releases at Abu Zirig by a mean of

modifying water allocation upstream of the marsh.

The FLO2 D ( O6Br yan, 2004) model was then util
marsh in the presence of the proposed water dasttiecture. The model was designed to test
the water dynamics in the marsh, test induced hydroperiod changes and artificial flooding.

The model accounts for water losses due to evaporation, seepage and infiltration.

The Waterways Experiment Station (WERMA-2 and RMA4 models were ultimately
prepared to investigate the diffusion of constituents such as salinity, dissolved oxygen and
temperature changes in the marsh depending on possible modification of the topography.

These models have been chosen bectheg are analytical tools accepted worldwide and

17|Page

t

Z



they are available free of charge (public domain) along with the programming code thus
making them ideal to be distributed at academic level in Iraq to continue the work initiated in

this project and similgprojects.

Mesh Module elevation

488 Micro-Scale Level

B 454

B: Numerical Model

WES RMA-2/4 technology

Fine Element Mesh
composed by 20,000
elements

Modeling an area of ~200
km?2

Inflows ranging from 10-
150 m3/s

Include many different
physical factors (Salinity,
Wind, Evaporation, etc)

Numerical Model of Abu Zirig Marsh

Based on the results of the modeling work and the information gathered during the monitoring
program, a preliminary design for a number of civil works was compiled by the Italian
experts The designsvere hen reviewed in detaldy the design department of the IMOWR

and CRIM. The review process was essential to the project and resulted in major changes to
the preliminary designs in view of the experience of the Iraqgi engineers who are more familiar
with locd conditions and construction as well operational practices. The revised plans were
then forwarded to the design department in Iraq to finalize the structural design and to
conduct geotechnical investigations and detailed site topographic surveys inatioopsith

the ltalian experts.

There were three main areas of intervention proposed: one in and around the inlet area, just
south of the city of Islah, the second along the road embankment crossing the middle part of
Abu Zirig and the third along the stwarnmost embankment of the marsh next to the city of

Fuhud. The proposed work targets the inlets and outlets point of the marsh as well as the road
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crossing the marsh. The idea behind the design is to create water control structures capable of
regulating he water flow and stage in the marsh to mimic the natural hydrological fluctuation
that was lost due to the construction of upstream irrigation and water control structures. The
proposal suggest to build two or three large control structures along thembathkment in

the middle of the marsh (the road effectively bisects the marsh into a north and south parts),
and to repair the road and build bridges across the connecting channels). At the same time, a
preliminary design is provided for the constructadrtwo more regulators to be placed along

the south part of the marsh. A number of small civil interventions have been analyzed as well,

to optimize the water control and water distribution systems.

Figura 17 Locals destroyeddyke to re-flood the Abu Zurig marsh

2. Water & Energy Optimization Feasibility Study (2004-2005)

This study airedat analyzing, both from a technical and financial point of view, interventions

to be implementetb supply potable desalinated water to araarere the sources of water
supply are abundant, but have a high salt content. Since a desalination treatment would
require significant quantities of power, this study also examines the possibility of providing
the area with a system that would use Igcalailable energy resourceBhe intervention

would improve the quality of life of people in southern Irag by providing a reliable water
supply. It would also create new employment opportunities for the scattered communities of

the south.
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The study areasilocated on the Hammatarsh, in the triangle between Nasiriyah, Basrah
and Qurna; near the Rumailah oil fields. It is important to highlight that the demand for high
quality potable water (likavaterthat can be obtained with a desalination andamoration

plant) concerns a much wider region than the abovementioned site and includes bordering
areas on the territory of Kuwait; these areas (obviously too distant to be connected to a water

supply network) are highly interested in receiving bottled water.

Water has beerdiverted from the Tigris to supply Nasiriyah, Basrah and various scattered
communities around the formeéfammar Marsh with water that is less saline than that from
the Euphrates River. In addition to the above, this project invesj#te possibility to
acquire, at limited costs, significant amounts of the methane produced in the neighboring

Rumailah petrol fields that as a result of the military conflicts are currently not exploited.
Summary

In order to carry out the analysis a graatownt of information had to be gathered, including
1 The residenaind the commuter population of the area; special attention was paid to
large consumers such as factories, commercial users, etc.;
1 Water infrastructures, particularlyvater supply infrastructuse water treatment
plants and distribution infrastructures;
1 Quality of the available brackish water;
1 Characteristics of the area climate data;
1 Characteristics of the available natural gas;
1 Characteristics and dimensions of the energy production plants.
Data werecollected from various sources, including
1 Coalition Provisional Authority Baghdad,;
1 Coalition Provisional Authority Basrah;
1 Coalition Provisional Authority Nasiriyah;
1 Ministry of Municipalities and Public Work§ Basrah Water and Sewerage
Depatment;
1 Ministry of Municipalities and Public Work$ Nasiriyah Water and Sewerage
Department;
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Ministry of Water ResourcésDirectorate of Planning;

1
1 Ministry of Planning’ Central Statistical Office;

1 Ministry of Electricity; and

1 National Meteorological Istitute of Baghdad.

Information was available in different formats and a big effort was made to harmonize the

extent and quality of the existing records.
Population Data

The working team gathered information on population mainly from the Ministry of
Municipalities and Public Works and from the Ministry of PlanningCentral Statistical
Office. The data refers to actual situation and future forecasts. Information on rural and urban
population distribution was also required, especially for scattered smatjesIThe final
objective of the analysis was to obtain information on the population of eachupatea.

For each district of the two provinces information on the existing urban and rural population

in the main towns was available.
Water Sources and @nsumption

The study area is fed lilie Tigris and Euphrate Both rivers are characterized by extremely
high seasonal and multinnual flow variations and high seasonal variations in the volume of
water carried. Peak flow is in spring and early summeilewbw flow conditions occur

between July and October.

Both rivers have very high total dissolved solids (TDS). The Tigris TDS varies between 280
mg/litre where the river crosses the border with Turkey and 1.500 mg/litre at Amara in the
south. For the Eupates, TDS variations are even greater, ranging from 600 mg/litre at the
border with Syria to 3.000 mg/litre at Nasiriyah. Currently, the water level in the rivers is

dwindling and the salinity of the two rivers has increased, especially in the soudhistn p

During the time of the studythe government as well as private suppliprevided potable
water to communities around the Hammar Lake and Basrah City through a complex network
of canals that transport water from distributaries of the Tigris Riveichwhas a lower

salinity level than the Euphrates water. Approximately 21 m3/sec (about 1.820.000 m3/day,
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year average flow) is transported from the tail end of the Gharaf River, thsgaiginsunder

the Euphrates, to the cities of the southern aredNasiiyah, Suk Al Shoiukh and Basrah.

For assessing the current and near future water consumption different water usages had to be
considered, in particular consumption for domestic and drinking uses, industrial consumption
as well as the water demand forpulated areas, towns and villages. The calculated potable

water demand has been utilized to determine the water needs of the area.
Energy Sources Data

I raqi oi l reserves vary widely in quality,
main expo t crudes come from the countryds two
southern region and Kirkuk in the northern region. The southern Rumailah field , which
extends a short distance into Kuwaiti territory has around 663 wells and produces three
streams: Basrah regular, Basrah medium and Basrah h&apyoximately 2 million bbl/d of

|l ragods pr-wal capatity came fpm eil fields in the southern part of the country,
particularly North Rumailah, South Rumailah, West Qurna and Az Zubaér de’elopment

of the natural gas is going to create still more large scale projects, including gas processing,

pipelines and gas distribution.
Electric Power Infrastructure

As of late July 2003, indications were that Iraqg had no more than 3.600 MW of power
gererating capacity, well below the amount needed to satisfy peak summer déwrand
85%-90% of I raqgqds national power grid (and 2C
in the Gulf War. Existing generating capacity of 9.000 megawatts (MW) in Decelrbér

was reduced to only 340 MW by March 1991, transmission and distribution infrastructure was

also destroyed, including the 10 substations serving Baghdad and around 30% of the
countryodés 400 kilovolt (kV) tranbseaenksoftheon net
Gulf War (1991) and the last war (2003) part of the generating capacity was rebuilt or
renewed, in particular power plant in southern area, in the Al Basrah province (Southern Heat

and Power plant in Najibia).Moreover, after the end of thlast war CPA carried out
refurbishment activities, especially in the substations and power distribution network

rehabilitation project.

Existing Water Infrastructure
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The study carried out under the project aims at identifying and quantifying the watgr supp
systems needed to supply water (not only potable but also desalinated one) to the population
that still complains about shortages in water supply or that has no water supply at all as well
as realizing new plants where there are none or enlarging gteng@xones, providing therin

where necessaiywith desalinating units.

Due to the fact that the construction of the abovementioned new water treatment plants
(WTPs) will lead to an increase in energy needs, the analysis took into consideration and
quantfied also the extent of these requirements and the possibility of meeting them by using
the methane gas from the oil fields located in the triangle An Nasiriyah, Al Qurna and Al

Zubayr (linked to the Abu Zareg Marsh and the most southern marshland areas).

All these interventions are indispensable and should be investigated under another study.
Based on experience with similar projects costs of such systems can be estimmtéd @h
1,2001 1,500 million euros.

Potable Water Characteristics

The analysis aaied out under the study adopts the potable water standards applied in the
European Union countries. In particular, the desalination unit of each new and/or existing
plant shall be assessed on the basis of its compliance with European Community regulation
This means that, irrespectively from the water source (Marshes, Euphrates, Sweet Water
Channel, etc.), the water shall have less salinity (TDS) than the maximum admissible

concentration (MAC), equal to 200 mg/I.

Because of this TDS limit, even the wataken from the Sweet Water Channel needs to
undergo a desalination treatmeiiherefore the study suggests for the new plants to be
completed with desalination units and for the existing plants (that at the present time have
none) not only to be overhadlerestructured and, where necessary, expanded but also
equipped with a desalination unit.

Water Treatment Plant Structures

The analysis carried out under the project took into consideration only membrane plants. The
technology used in evaporation plargsen if very good from the point of view of efficiency,

does not suit the territory because it is more complicated than membrane technology, needs
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more protection against corrosion, is not easy to adapt water production to real demand and,

in more generdlerms, needs highly skilled staff nearly all the time.

In order to facilitate the presentation of the existing and new plants the following numbering
system will be adopted:

1 Existing water treatment plant, WTP or CU, with sufficient water production to
suply year 2012 demand; the following interventions shall be considered:
implementation of the desalination unit, recarbonatisation section included,
restructuring of the existing plant (if necessary) and installation of the electrical
generators needed ftire desalination process.

1 Existing water treatment plant, WTP or CU, with insufficient water production to
supply year 2012 demand; the following interventions shall be considered: plant
development, implementation of the desalination unit recarbonatisagation
included, restructuring of the existing plant (if necessary) and installation of the
electrical generators needed for the desalination process.

1 New reverse osmosis plant for desalination and potabilisation; the plant
configuration includes: implaentation of the water supply point, lying of the pipe
feeding system from the source to the water treatment plant and from the water
treatment plant to the distribution network, construction of the desalination and
water treatment plants, recarbonatisatgection included, implementation of the
supply systems (tanks, electromechanical equipment, etc.) and installation of the

electrical generators needed for the desalination process.

Due to specific situation of the Iragi national electric grid, it has lEssumed that in both

new and existing plants (where a desalination system is to be added) a generator will need to
be installedBecause of the presence of numerous oil fields with unutilized large quantities of
gas close to the study area, part of tuglyg examines the possibility of using this source of

energy for the production of electricity instead of the various generators.
Effectiveness of the Investment

The effectiveness of the works can be represented by the ratio between the number of people
using the works and each 10,000res of the expense sustained for the implementation of the

works. For all the existing plants producing potable but brackish water, the financial
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requirement in order to supply potable desalinated water shows an averageeeféss for

the whole territory of 90 inhabitants per 10Giros of expense.

For the new plants producing potable and desalinated water, the financial requirement in order
to supply potable desalinated water shows an average effectiveness for théewltoig of

30 inhabitants per 10,00Qums of expense.These values are in line with the indicators
usually found in similar situationsTaking into consideration the effectiveness of each
individual plant, a list can be drawn up showing the ratio betwbe effectiveness of the
individual plant versus the average effectiveness, as shown in the following fahies.
analysis indicates that many plants show an effectiveness equal to or higher than 80% of the

average effectiveness.
Energy Production Requrements

Producing desalinated water involves considerable power consumption; in view of the
unreliability of the Iragi national grid, the project dealt with the problem by supplying each
plant with an electrical generator suitable to meet the power eageitts of the desalination
process: the solution proposed provides for each desalination plant to have its own electrical

generator for a total of 160 plants.

As mentioned before, in the project study area (i.e. the triangle linked to the Abu Zireg Marsh
and to the most southern marshland areas which has its apexes in the triangle of An Nasiriyah
i Al Qurnai Al Zubayr) there are important oil fields producing a considerable guantity of
gas that is wasted at the moment. Therefore the study investigapesvierequirements for

the desalination process and assesses the possibility of meeting such requirements by using

the gas produced by the oil fields.

The total cost of the electrical generators is quite high (about 17 million Euro), even if not
considerale in view of the total investment of over 335 million Euro. It is therefore important
to compare it with a solution based on the centralized production of the power retjuired.
fact, the cost of a 20 MW thermal power station can be estimated at aboultia2 Euro,

which would be a considerable saving. The construction of a centralized power station would
also mean significant savings in operational costs which would be even higher if the gas

produced in the nearby olil fields was to be used.
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Takingintoaccount the above, as well as keeping
(i.e. potable water supply, treatment and distribution services and wastewater collection and
treatment) total energy requirement is some additional 30 MW, an analysis whpddue
investigate the possibility of implementing a 50 MW thermal power stafibis. was done
noting the following points:
1 The cost of such facility would lead to an increase of required funds by soine 25
28 million Euro (i.e. not higher thani78% d the overall total investment of 335
million
Euro);
The amount of gas produced by oil field located in the areas is much greater than the
amount actually needed for producing 50 MW; and
1 It would be very useful to understand and assess the qualitativquanditative
aspects of gas production to better determine the capacity of such type of source for

electric power generation.

As mentioned above the natural gas in the oil fields of Rumalia and Zubair, located in the
South of Iraq, is not exploited. A denwafor the use and possible storage of this gas can

contribute to the creation of a local gas market and will have important consequences both for
the international investors and for the southern part of Iraq from an environmental, labour (i.e.

social), eonomic and energy point of view.

Based on the experience from similar projects implemented in other countries and specific
data provided by the Iragi Department of Environment, it was possible to estimate for the
crude oil fields of Rumalia and Zubair aopuction of approximately 19 million m3/day, i.e.

6,9 billion m3/year of natural gas flaring or emitted to the atmosphere.

Taking into account a prudential approach, the content of gas methane in the natural gas can
be estimated at 90%. Based on that neghdaily theoretical availability of (19 x 0,9) = 17 *
million m3/d can be calculatedn addition, considering local specifics and difficulties in
supply and transport, in a short term this availability should be estimated at about 50% of
theoretical avdability, i.e. (17 x 0,5) = 8,5 million m3/d of gas methaRkeally, it should be

also assumed that the system for the above first and second phase will suffer some losses, e.g.
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due to bad functioning or seize of services, that can be assessed at Ypdbitksheoretical

potential. This means that daily availability of gas methane is (8,5 x 0,85) = 7.2 miffion m

As for the energy content it is known that the lower heat content for the methane is 8.485
kcal/Standard per fnomitting the passage betan Nmc and Smc it is possible to obtain a
theoretical available energy of (7,2 x 8.485) = over 60 billion kcal/d, i.e. in terms of kWh
(0,001163 kW per kcal) = (60 x 0,001163) = about 70 million kwh/d theoretically or a power
station of 1.500 MWIf it is possible to have the exploitation of 1.500 MW using flared gas, it
could theoretically lead, under the UNFCCC, to a carbon dioxide)(&@Quction equivalent

of approximately 30 million tons/year, equivalent on the Certificate of Emission Reduction
(CER)mar ket (6 u/ttoorn 60 fx GO Ifshould deddted that hond obthe G .
recommendabns presented in this study wearadertaken by the Iragi governmergcause

the strategic decision of decentralizing has been slow to implement.

3. New Eden Master Plan for Integrated Water Resour@s Management in the
Marshlands (20042007)

The purpose of the New Eden Master Plan for I ntegratec
t he Mar s hl(lenmealter theARlae)asdo assist Iragi policy makers by giogisound
information and analytical tools with which to make rea&sbrchoices regarding water

resouce allocation and environmehta

margenent decisions. Accordingly, ’&
the Plan pursues a holistic anc
integated aproach to address multiple
issues simultaneusly. The issues
addessed include improvement ir
wate utilization efficiency,
environmental restoration, economi “
enhancement, flood control, an

community building for returning

peoples. B Marshes 1970's

- New Eden Project

0 875 175 350
Km

The plan covers an area ¢
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approximately 40,000 kfmwhich incluce the three southern Governorates of Thi Qar, Missan

and Basrah as well as the southern portion of the Governorate of Wassit.

This Plan, which was sponsored by the Italian Ministry for the Environment, Land and Sea
(IMELS), is a joint venture pursuant to memorandum of understanding (MOU) with
IMELS, Iraqgi Ministry of Environment (MoE), Iragi Ministry of Water Resour¢d®WR),

Iragi Ministry of Municipalities and Public Works (MoMPW), and the Free Iraq Foundation
(IF)/ Nature Irag (NI).The project team as headed by Nature Iraq and carried out by a group

of Iraqi, Italian and international experts referred to as the New Eden Group. The project team
received technical assistance from a variety of other organizations and local Iragi consulting
firms. Some dta from projects sponsored by UNEP and the University of Waterloo/Canadian
International Development Agency (CIDA) were also used to create the inputs needed for the

hydrological and ecological aspects of the plan.

The goal of the New Eden Team was toelep quantitative models and descriptive analyses

that will help policy makers manage the complex hydrologic systems of the southern
Mesopotamian region. Reliance on models is in keeping with the mission of this project to
provide the Iragi government withethods of data interpretation that are transparent and that
will provide reliable, fair, and consistent data so as to improve the quality of predictions

whilst reducing the fiscal costs of implementation.

All models were generated using proven stat$tpproaches that are commonly accepted by

the professional and academic communities in the appropriate disciplines of engineering,
economics, and ecology.n or der to assure ease of wuse,
technologies that are widelyailable. As a result, Iragi officials and scholars can collect
additional data and use the analyses described to create new results under changing conditions
without difficulty. The Master Plan is structured into 3 volumes for a total of 8 different
bookswhich deal with the various thematic areas that were studied while developing the
project. Many inserts, plates and annexes are also an integral part of this work. The list of the

various documents which are part of the Master Plan follows.
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Executive Sumnary

Volume | T Overview of present conditions and current use of the water in the
marshlands area

Book 117 Water Resources Review on climatology, geology and hydrology of the lower

course of the Tigris, Euphrates and Kharkeh watersheds.

Book 21 Water and Sanitation Assets Description of the present state of Water and

urban/rural assets for the villages within the governorates of Thi Qar, Basrah, and Missan.

Book 31 Agriculture . Evaluation of the water demand for agriculture based on both the past
plann&l and present conditions in the four governorates ofQr, Wassit, Missan and

Basrah.

Book 47T The fAmar s hl an d.sDescrptiov éf the former miarshlands before
their draining in the 906s. Des crifgbhaiandn o f

flora.
Volume Il T Future water resources requirements in the marshlands area

Book 57 Model i ng tool s for t he an desgrptios of:dhie t he
methodology, datasets, numerical tools (water balance, water management, hydimdynam

and socieeconomic models), boundary conditions, calibration and verification.

Book 61 Planning scenarios Evaluation of the benefits associated to marshlands restoration.
Description of a set number of water allocation strategies for marshlandsatiestan

Southern Iraq. Presentation of exemplificative test cases and follow up steps.
Volume Il T Implementation plans

Book 71 Water and Sanitation Assets Describe the proposed projects and the financial

plans for project implementation in the upgraglof the water & sanitation infrastructures.

Book 817 i Mar s h |l &eagsibgitp studies for the implementation of a number of
infrastructural changes required to best manage water for marshlands restoration. Feasibility

study for the implementation of tiNew Eden Villages conceptual models.
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The Master Plan proposes a sustainable marshlands restoration plan withifosiegreéar),

medium (5-year), and longerm (25year) strategies. Possible restoration levels are classified

into four recovery scenarios

New

1 0%-25% recoverie$ the marshes will remain at the 20@Xel, implying that no

effort will be made by the Iraggovernment to sustain the marshes and that
marshes will disappear in the mediomg term.

25-50% recovery the marshes will remain at tleairrent level, and efforts from
the Iragi government will be required to maintain the current water allocation fo
future levels in the marshes. During wet years, a minimal improvement might be

achieved with a small effort in term of water managementeatétional level.

50-75% recovery the marshes will remain at the early 1999gel, with efforts

of the Iragi government required to improve the irrigation system at the national
level, and with best management of agriculture practiced at the lochl(dote:

The upger limit of the recovery under 5I6% recovery plan might be achieved

through an agreement with Turkey, Syria and Iran.)

75-100% recoveryi reinstates the marshes at the 19&@=l, with the bulk of
additional water required for this s@eio provided l agreements with other

countries.

restoration, from infrastructural (new regulators, new canals, etc.) to-eommmical

(retaining culture, providing mo me ) . New Edenébés scenarios ar

MoWR, MoE and MoMPW of Iraq to make informed decisions for thdaeclopment of the

Marshlands. A number of salient conclusions can be drawn from the results found in the

reports contained irheé PlanThese findings include the following:
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l

Marsh restoration is technically feasible and economically vidtile figures below

show tle recovery of the former marshes that was accomplished in just two years).
Several options for marsh restoration are available and can be tailored to meet
changing societal demandRestored

marshes produce a host of secio et

economic values that are a sigeaint
benefit to the entire Iragi population :
and are vital to the local marsh area
residents, many of whom are returning

refugees.

A robust program of effective marsh |
restoration can be implemented *

utilizing significantly less water than

previously anticipted. Thus, L g

restoration efforts can be achieved  marshes in 2003 (red line indicates the 197:
. . extension)

concurrently with efforts to improve
agriculture and foster other economic’

expansion.

Present agricultural practices are
highly unproductive and water
consuming Agricultural  projects
planned in the past shidu be
rethought with the sustainable
utilization of the available natural

resources playing a central role in the’

= o

_ ) ) Marshes in 2005 (red line indicates the 197.
agriculture in the region could be extension)

new plan. Both marshes and

considerably enhanced if Water Use Efficiency (WUE) strategies are implemented.

The needs of the returning refugees can be mea imethod that is culturally

appropriate, economically sustainable, and is sensitive to the natural enviranment
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A centralized system for drinking water supply provides the -teng optimum

capital investrant return to the 1,500 communities in the study area: as for wastewater

treatment, a decentralized option should be preferred;

Navigation along the lower reach of the Euphrates Risdnghly desirable but can be

sustained in the futumenly if longterm investments are made

Efforts at marsh restoration over the past several years have been only partially
successful due tlack of planningMarsh restoration and continued improvement and
stability of biodiversity require direct human manipulation andnoa be expected

without active and deliberate management.

The Plan contains many important tools for policy makéhsef among these are:

T

Hydrologic models predicting water flows and allocations to marshes and the various
control structures necessary #xrhieve the goals of sustainable environmental

restoration within the marshes;

An agricultural model that predicts the necessary water allocation to obtain production

targets;

An economic model that predicts optimal benefits from various water allocation
scenarios (among navigation needs, marsh restoration goals, and agricultural

production);

Analyses for water delivery systems and wastewater treatment to meet human health

requirements;

A detailed descriptive analysis of the ecological condition of thelmear and
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a community development strategy that
simultaneously economically
ecologically sustainable, and
appropriate, cal l
initiative.
The utilization of thesetools allowed the|
preliminary definition of the area of the forme
marshlands that could be fully recovere

considering the current limitations in terms ¢

water availability and the activities alread

established/planned for future establishment

_ Figure C-1 - Areas proposed for
the aea occupied by the southern marshes marshlands restoration

the past.

The results of the Master Plashowthe areas

that are preliminary proposed for the restoration of the former marshes according to the
results of the Master Plamhe final decision on the actual extensadrthe former marshes to

be proposed for recovery should come from a coordinate effort form the various Iraqi

Ministries, which are involved, with different competencies, in the planning/management of

the area.

As a matter of fact with the Master Plan Igothe Iragi government is empowered to
strategically target restoration efforts where the impacts will be realized for the maximum
public benefit, with the greatest likelihood of success, and with the most efficient use of water
and fiscal resource3.he New Eden Group has included within tplan a set of restoration
scenarios to illustrate the utility of the models contained hefédia. results of running the
various scenarios are intended to serve as a starting point for public policy discussion and do

not constitute recommendations for implementation.
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4. Field Surveys, Feasibility Studyand Designo f Pi | ot iilayeoy2005d e n V
2009)

The New Eden Villages systemvhich was studied while the Master Plan was being
developedis located between the Gteal Marsh and the Euphrates river, in the Province of
Thi Qar, District of Nasiriya. The area that was studied, starting from July 2005, measures
4,500 metres in the WekBiast direction (along the Euphrates) and 700 metres in the-North
South directionThe villages devised by the New Eden villages Feasibility Study which was
included in the Master Plan are meant to fit the territorial organization, scaling up to design a
system of settlements, the single types of villages and the house.

The pr oyctare tordtlse systenn of villages was derived by thoroughly studying and
understanding the territory and its functioning rules, picking out the existing resources and
structuring them in different systems, with an interdisciplinary approach mixing traditic
innovation and aimed at defining new sustainable development routes for the South of Iraqg.

The drained marshes reveal a harsh, barren ground resulting from a shrunken wetland.
Stripped of water, its generating element, the ground has revealedghhttoel study of
satellite imagery, the organization of settlements and-bpilareas, as it was before the
drainage. The settlements, nodes of a highly structured territory, had adjusted their shape to

Astrongo el ements of the surrounding environ

Sugesting through the project to i mplement t
making this a founding assumption of the project, the Feasibility Study named the villages
according to their position and role. Water Villages, Waterfront Villaages Land Villages,
organized from north to south, from the Central Marsh to the Euphrates, comprise a basic
module, that can be iterated throughout the strip. Each type of village is characterized by
varying characteristics, roles and running coAssary ideal model, this scheme was devised

to be modified and applied elsewhere in the restored marshes, beyond the strip originally
selected for the first feasibility study, in particular on the areas located around the course of

the Euphrates River.

The ideaof designing a pilot village was discussed with the relevant Iraqgi Ministries and
authorities in Amman, Tokio and Paris throughout 2005 and at the meetings of 2006 held in

Erbil, where an agreement for the implementation of the first actions from theENew
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Master Plan was signed by all involved stakeholdBng. design of the first pilot village has

gone through the following steps:

1

1
1

Choice of the type of village to be designed, developed in agreement with the relevant

Iragi authorities;

Identification d the site location in agreement with the relevant Iragi authorities, who

chose the site;
Topographic survey;
Concept design of the pilot village;

Detailed design of the pilot village

First, the site and the type of village, a combination of a Land \dillagd a Waterfront

Village, has been selected: the geographical location of the village is shown in the figure

below.A location was identified in the area of Abu Al Narsy. The site, close to the city of Al

Chibayish, is comprised in the strip between thephrates river and the road and the

settlements system that had been studied on a large scale in the Feasibility Study.

Abu Al Narcy

Location of Abu Narsy village

After the selection of the site and the type of village, a Waterfront Village, -ap@tafic

conceptdesign has been developed as the first step after the completion of the topographic

survey and the soil investigations, then the project was finalized through the development of
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the detailed designrAs shown by thdigure below the village is built partlyin the area
between the main road Basthlasiriyah and the Euphrates river (Land village) and partly on
the islands which are in the immediate surroundings of the southern edge of the Central

marsh, very close to the main road.

General Layout of the village, islands and land plots

The first lot of the village can be considered the core of a much larger settlerhiht can
be developed in the following phases of the project just adding new housing units and private
allotments. As a matter of fact thetaided design has foreseen the construction of all the

facilities and services that are needed for a fully developed village, like:
A the administrative building

the school

the medical centre

the mosque

the market area

o Do Do Do Do

areas dedicated to commercial actiatend small industry.
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The basic services (water, electricity, sewage etc.) has been designed taking into the
consideration the future expansion of the village and, as for the water supply system, the need
to supply water also the exiting villages in theaamhich for the time being lack reliable
potable water production systems. The organization of the land plot is shown in the figure
below.

SERVICES

ROAD

. HOUSES

Organization of land plots: Canal, road, public services and houses

The landscape feature characterising the NedenEVillage Land includes a navigable
channel that divides into two symmeypecalt b :;
carry out the function of landing goods from and to the innermost marshes. Bank maintenance
includes an easily sustainablgstem to maintain a constant state of cleared vegetation to
permit easy docking. The fAserpentined | ike
form of natural canals of the marshland. For this reason, it integrates itself with the
environment, redeting the impact of the embankments on the surrounding landsaape.an

engineering point of view, the meandering of the canal is a suitable solution since the entrance
point and the exit point are more or less the same. The layout of the canal is shiben i

figure below.
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REGULATOR STRUCTURE
EMBANKEMENT

SERVICE ROAD

PUBLIC AREA FOR
GOODS EXCHANGE

RAMP
LANDING RAMP

PROPOSED LOCATION
FOR FUTURE BRIDGE

Canal layout

The design considered also the many functieriich can be played by the vegetation in a

similar environment, namely:
A shading of the housing units (palms);

A masking some of the constructions (like for example the comstiweetland), with Giant

reed;
A anti-erosion function for the embankments, with sedge, reedmace and rusches;
A production of fruits (date palms).

A choice has been made to work with vegetable species easy to find on the spot that serve as
starters for the s¢ment of all the others that are linked to an initial preparation of the
habitat. Furthermorehe choice of the species to include is determined not just by
environmental factors but also by social and economic factors. Preference has been given to
thosewhich have always been used by the Maidte different important roles played by the

vegetation are described in the figure below.
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COVERING VEGETATION

Vegetal cover to strengthen the
embankements

MASKING VEGETATION

Vegetal curtain to hide technical devices

SHADING VEGETATION

Palm trees on islands and public roads

FRUIT GROWING

Date palm plantation

Landscaping

As shown in the figures below, two different types of housing units were designed for the part

of the villagelocated on the mainland and for the islands.

The | and house has a plot functional to the
has the entrance on the main road and a service door on the secondary road. The house is
surrounded by a wall, diging it from the road. The house develops around a court, on which

all the rooms open, the court is open to the field, so to allow an easy connection between the
two area. The construction materials are brick for the walls, concrete for the slabs, and reed
bundles for the roof.
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Land House

In the islands, one platform will house two structures: the house and a service block linked by

an operair path sheltered by roofing that virtually subdivides the island into three portions, as
shown below.
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SITE PLAN
scale 1:200

Islands layout

Amid and all around the premises, open space for family and animals used for various
activities include outdoor sleeping for the hottest period of the regrarticular, the house

and service block encompass a type of courtyard as a true extehtliendwelling, open at

the ends and of great value for household activities taking into account that daytime is spent

in a wide range of outdoor occupations. This open space is meant for women, in particular,
whose lives predominantly revolve around tseliand and who, with chi

responsible for much of the daily work and the chores.

The house includes a sequence of spaces covered by an arched structure with a living room,
dining room and two bedrooms; all communicating spaces are opethanrus that make up

the basic core of the lodgall rooms include openings and windows on the long sides of the
building. There is a correspondence between such openings or windows and mats in the
roofing that may be rolled up as curtains, so that tlmensomay be lit both by direct or

indirect light.

The house is built with a mixture of traditional and modern materials and techniques, and is
constructed of an outer shell containing inner separate spaces with rooms designed as

freestanding boxes around mh air can thoroughly circulate. Mosquito nets can be drawn, in
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the fashion of a roof, from the top of the walls in order to protect dwellers from various types

of insects.Reed is the main building material, rendering the house both light and resistant.
Service rooms and spaces have been gathered inside one block independent from the housing
structure. Such layout takes into consideration aro&dyduilding tradition and resumes the
lifestyle held by returning dwellers without introducing solutions thaght pervert the nature

of traditional dwelling. The typological asset of the house is shown below.

aatneae | (T |

Island Houses

The service block, a central structure that is the true backbone of the island, is connected to
the housing structure by a sheltered asassridor. Housing premises include bathrooms,

kitchens, water tanks, working areas and storage spaces. An example of service block plot is
displayed in the picture below.

42 |Page



SERVICE BLOCK

0 1 0

8

A

Islands service blocks

D. Activities from 2006 to 2008

1. ProcurementLaboratory E quipment and Capacity Building for Iraqi Authorities

(20062007)

The Italian Ministry for Environment and Territory aihture Iraq set up new reference

environmental laboratory carrying out specific tasks focusing on water quality and on the

procurementof additional equipment to benstalled in other laboratorieS.he activities

include:

1 Identification of current availability of laboratories facilities as for water quality analysis

and definition of most urgent needs and priorities;

1 Assessment of req@d analysis for water quality, in @vdination with employees from

the MoE and with Iraqi experts;

1 Market analysis for the identification of most appropriate equipment for the analysis

required for water resources management in thegbgohase of the &v Eden project;

1 Cost analysis;

1 Development of detailed data sheets for the equipment to be supplied;

T Joi nt devel opment of t

equipment;

h e

t er ms

of
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1 Training of MOE and other Iraqi environmental authorities @ygs and of Iraqi experts

on water quality analysis;
1 Provision and installation for the most urgently needed equipment.

During the first technical meeting in Dohuk (April*212006) the Ministry of Environment

was required to s ulpboratgry eguipient ts e procuredtwithindghe t h e
20062007 New Eden project activities. A first list was delivered to the New Eden team
during the following technical meeting of Amman (May®*g1In the following weeks
discussions were activated betweenhteE and the New Eden team on the development of a

final list of the equipment to be supplied and the prioritization of the equipment included in

the list. The complete set of the equipment to be supplied was then finalized in the following

technical meetig that was held in Suleimaniya on July®223°.

The procedure for the procurement for the laboratory equipment was started by Nature Iraq by

the publication on two major Italian newspapérsJor r i er e adél | aS&ke ad4 O
both on the Jun2d™ edition) of the request for the expression of interests (see figure 1). The
request was addressed to specialized Italian compavigsh were encouraged to associate

with Iragi companies for the execution of the work.

All the five (5) companies thaent the Eol were considered to respect the basic requirements
for the participation to the tender procedure and were thereforguptidied. In the
meanwhile, the New Eden experts developed the Terms of Reference (TOR) to be sent to the
pre-qualified conpanies for the preparation of the proposal. The invitations to tender are to be
sent to the prgualified companies in September 2006: the contract was awarded in the first
months of 2007.

Starting from the fall of 2007, the following actions were caraetfor the project:

1 November 2007: Equipment was delivered by the supplier company and received in
Suleimania by NI officials with the presence of the AUIS representative. The installation

process in the laboratory in Sulaymaniya was started immediately.

1 January 2008: Start up of the training process for NI lab staffwéne selected tbe the

future trainers for the Iragi authorities on the usage of the new equipment. Furthermore,
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the selection and testing process of standard procedures for watey godlisediment

was started.

1 March 2008: The first official test for the lab equipment and procedures was conducted
for water and sediment samples of the Tanjero Environmental Impact Assessment

project.

The first stage of the training activityas finishedn Sualymaniya lalbmmediately after the
completion of the installatioriThe second stagmnsisted ofn advanced training for the lab
staff in Italy at the Multiservizi Laboratory in Ancon@ab management skills) and Amman

(advanced operation skills).

The procedures were approved for most of the tests based nStea ndar d Met hods
l nvestigation of Water and Waste Watero, 200

The first practical test for the operations in the lab was the measurement of chemical
parameters for Tanjero River Hronmental Impact Assessment Projegthich was

conducted during the period from March™® April 2" 2008. The tests performed for the

project were: BOD, TP, PONO,, NOs, NH3, TSS, TDS, Fecal Coliforms, E.coli for water

samples and heavy metals ore di ment sampl es. The consultant
results was good and that there was consistency among the results of these different

parameters.

Six personnel from Nature Iraq were sent for a mauithraining in Italy to operate and
claibeate the equipment and to earn proper processing of the samples and logging of
information, etc. The trainers were selected for their abilities to be able to teach others upon
returning back to Iraq. Severl training were held for Iragi ministry of enwisort staff to

learn proper handling techniques, calibration and interpretation fo the data and trouble

shooting the equipment.

It should be noted that once the training was compelted, the equipment were not delivered to
Baghdad at the request of the mster of environment at the time, Narmeen Othman as well
as Barham Salih, the Deputy Prime minister of Irag to encourage cooperation between

Baghdad and the region though joint work programs.

45|Page



2. Feasibility Sudy for Mesopotamian Marshland National Park (2006-2007)

The studyodés objective is to assess the

area providing for:

A Sustainable use of resources from natural ecosystems;
Preservation of species and genetic diversity;
Preservation of cultural anichditional attributes;
Protection of specific natural and cultural features;
Education, training;
Scientific research;

Tourism and recreation;

o o Jo Io Do Do Do

Archeological sites exploitation.

The study is aimed at ranking priorities in order to identify the exacts&e, boundaries of

possi

the Park and type of protected area which best meets local population and environment

requirementsin parallel with all phases of the feasibility study a capacity building program

was carried out. Its aim is to transfer interventicgtimdology to Iraqgi experts who will be in

charge of managing the park in the future. The setting up of a protected area is, in fact, a

process which is carried out in many phases. During each phase specialists from different

fields participated. They hao examine both the scientific data and the needs and problems

of the stakeholders who, in different ways, are interested in the area subjected to the

intervention. Therefore, during each phase, both workshops and opportunities for meetings

and verificatims were carried out in order to obtain certain information. The Iragi authorities

and other stakeholders appointed by them, provided the indications and the necessary choices

for the continuation of the study.

The threeyear program for the establishmerfttioe Mesopotamia Marshlands National Park

started in April 2006. The process ofweatering the drained Iragi Southern Marshes had

started since 2003, with the breaching of canals and dams by the locals and the work of the

Ministry of Water Resources, aitdwas determining a slow but progressive reestablishment

of the native environment. Therefore, the broad scope was to provide the region with a plan to

guarantee the ongoing restoration and protection of both the environment and the cultural
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heritage wHe ensuring a sustainable development of the territory and increasing the values of

its unique features.

The comprehension of the main tasks that are being carried out to design a final scenario
results clearer if it is related to the succession of timteods, proposals and decisions dealt
during the technical meetings between the Iraqi authorities involved in the project and the

New Eden team.
Dohuk Meeting - April 2006

As for the National Park project, the meeting was mainly aimed at giving a fipgdgaioby
the New Eden experts of the planning process that could be applied for the development of
the feasibility study for the Marshland National Park and at discussing it in order to plan the

activities of the first phaseThe process identifies threferent kinds of tasks:

Main task, consisting in 6 steps comprehensive of all the activities of gathering, analyzing,
assessing data necessarydentify and describehe study area and to allow the consequent

design of the most coherent scenario wli iragi authorities objectives.

Second task consisting in four steps to be developed in parallel with the main one. This

includes:
The capacity building program including:
1 Italian Protected Areas Study tour for the Iraqgi Authorities;
1 Training on Park anBrotected areas management;
1 Training on stakeholders and local communities involvement.
The actions necessary to organize the Twinning Program with the Delta Po Park in Italy.

The documentation to be prepared for the meeting between Iraqgi authoriiebptdars and

local communities that to be organized when the National Park scenario was defined

The third task is related to the contact with UNESCO in order to prepare the possible future
insertion of the Marshland National Park into the UNESCO Worldt&tgr Program or other

similar international program.
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Each task was discussed with the MoE and MMPW and obtained their approval. The two
Ministries decided to provide additional comments within one month. It has been also

proposed that the specifications o t he A Nomi nati on For mat o, an

Operational Gui delines for the | mplementatioc

used as guidelines for the development of the feasibility study. It should be noted that
following the decleratiorof intention, studies were conducted and many meeting were hel,
with the help and/or participation of Nature Iraq personnel. As of this writing, the files are
almost completed by UNESCO and the Iragi government and within a few months, the

marshes may vg well be declared as a world heritage site.
Identification of the study area

The New Eden Team presented a Marshlands regional map where six areas permanently
flooded were identified and classified in order to promote the process of the definition of the
location and extension of the study area. Detailed data collected by the Italian and Iraqi
experts in the field through specific and extensive site visits (extension of the flooded area,
demographic data, environmental and s@gdonomic data) and an it assessment of each

of the following 6 sites were provided during the meeting:
Huweizah Marsh

Hammar Lakdé (East)

Al Owdeh Marsh

Qurnah (Central) Marsh

Abu Zirig Marsh

= =2 = =4 4 =2

Hammar Lake (West)

The New Eden team activated and supported discussions betwedragheéMinistries
(Ministry of Environment, Ministry of Municipalities and Public Works, Ministry of Water
Resources) and other stakeholders attending the meeting to reach a final agreement on the

area to be chosen for the establishment of the first Natiark of Irag.
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Location of the proposed sited for the Mesopotamia Marshlands National Park

International Conventions Relevant to the Project

To highlight the possibility offered by the three most important internationakmgrs

relevant for the project:

I WHC - World Heritage Convention (UNESCO)
 MaBi Man and Biosphere UNESCO Program
1 Ramsar Convention
A synthetic report about the Mission, the Procedure for Accession, the Contracting Parties

commitments and information abdetinds was illustrated by New Eden Team.
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Presentation of Case Studies

Presentation of fourase studies featured by the presence of wetlands:

1
T
T

)
The analysis

Coto Danana National ParkSpain
Hortobagy National ParkHungary
Everglades National PaikU.S.A.
Delta Po Reginal Parki Italy
of the cases allowed New Eden Team to illustrate the multiple aspects and

different types of management that a protected area can assume.

Identification of the site to be proposed for the establishment of the National Park

The meeting started with the presentation of a first set of maps, scale 1:400.000, which

included the results of the second round of field surveys carried out by Italians and Iraqi

experts in the two areas preliminary selected in the Amman meeting. Thentlaped the

following: 6 maps describing specific features of the current status of the marshlands region:

= =2 =42 4 A -

Archeological sites/Wetland Types;
Mobility System;

Resident Population;

Socio Economic Data;

Mines Uxo;

Pipelines and refineries.

4 maps displayingwater quality parameters measured in different monitoring stations

throughout the Marshlands:

Biological Oxygen Demand (BOD);
Phosphates;
Salinity;

= =2 =2 =

Dissolved Oxygen.

Settlements (1958)first draft of a map describing the location of the settlementrédhe

drainage process was started. The map will be completed with the name of all the tribes and

with other information related to their tradition and se@oonomic features. Reference map
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that summarizes four single maps (Mobility SysteResident ppulationi Marshlands types
i Archaeological sites) and constitutes an example of how the display of information can be

useful to introduce the next phase of data assessment.

AMar shlands System Draft Schemeod Utgt®planl t o
multiple protected area, to protect the environment with choices based on sites features and

needs of local communities.
Analyses of Ecological Data Developed for the Feasibility Study

The systematization of Marshlands ecological data stéroea the data collected with the
Summer 2008Vinter 2006 Key Biodiversity Surveys conducted in the Marshlands. These
data were integrated with the ones obtained from previous surveys starting from year 2003,
which are being progressively verified, validatand entered into the system, and with the
latest data collected by the Italian/Iragi teams that visited the sites in the previous months.
Data were collected from 60 monitoring stations (shown in the following map) all around the
Marshlands area and cavthe following environmental components:

1 Fishes

Macrophytes

Macrobenthos

Water Quality

)l
)l
1 Phytoplankton & Zooplankton
1
{1 Birds
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Figure 2: Map of Marshlands monitoring stations.

These datd originating from different sourcésconstiute the underpinning of a Geographic

Data Base, which collects and systematizes data regarding many water quality and ecological
aspects in the marshlands area: data focused on different aspects are linked together through
the same monitoring station codEhe following figure shows the structure of the geo
databaseAdditional data come from Marshlands water budget calculations at the inlet and
outlet channels of Abu Zirig Marsh, Central Marsh, Huweizah Marsh etc.
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K2 Microsoft Access - [Relazioni]
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Figure 3: Structure of the data: Access Ge®B tables & relationships.

A summary of the environmental analysis that were included in the final version of the
Feasibility Study, subdivided according to the specific environmental component being
considered, is given belo

Fish
1 Analysis and mapping of fish species distribution in the marshlands area: native
and exotic fish species (an example is showmgiire 4);
1 Site-specific analysis of the ratio native/exotic species (an example is shown in
Figure 5);
Analysis of Communities at the monitoring site scale;
Analysis of Biodiversity at the monitoring site scale;

Final report on populations state.

53| Page



oot ot e,

FEASIBILITY STUDY
Mok Mot 3 MoPw
- = e+
st v e

[,

Fishes: Native Species

Figure 5: Fish species abundance and native/exotic species ratio in the study area.
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Macrophytes
1 Maps of Macrophytes species distribution
1 Evaluation and comparison of applicable eonmental quality indexes (e.g.
M.L.S, T.LLM., G.L.S, I.B.M.R);
Analysis of Environmental Quality by means of selected indexes;

Final report on Macrophytes distribution and biological water quality evaluation.

Macrophytes: Emergent

Schoenoplectus litoralis
Occurrence in sampling sites

& YES
© NO

Capital Cities
Residents

® 2000 - S0000

W 50001 - 250000

® 250001 - 500000
Roads, Rivers

s Exprossway

~——— Primary Routes

— river

s stream

Area Type

I sty Aces

| Ramsar Candidate Area
[ Other Refiooded Marshes

Macrophytes species presence/absence in tteidy area: Schoenoplectus litoralis.
Macrobenthos

Currently available data are not suitable for-gatistical analysis and further investigations,

therefore the final analysis were be mostly based on descriptive reports.

Phyto- and Zoo-plankton
1 Analysisof the Community structure at a monitoring site scale;
9 Calculation of Diversity indexes;
1 Evaluation of the Trophic level at different sites;
1

Final report on planktonic communities state.
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Water quality
1 Physicalchemical water quality indexes calculatiorg(e_.l.M.);
i Calculation of different water quality indexes at the site scale;
1 Salinity trend evaluation on different sites;
1

Final report on water quality.

Birds
1 Extraction from the National Iraqi Birds Checklist of a subset comprising the
Birds of Lower Mesopotamia (cfr. ScottVetland InternationalEvans mportant
Bird Areas in the Middle East

Earlier distribution of Iragiand Marshland Area bird species;

=

Analysis of Iraqi bird populations dimensions in relationship with the global,
Neartic/Paleartiand possibly Ethiopic Areas populations;

Analysis of Marshlands Birds data in reference to IUCN categories;

Check of Ramsar criteria (e.g. presence of 1% of the whole Paleartic population);
CITES species (Washington Convention);

Bern Convention Species;

= =2 4 A -2

Species cited in other international Conventions.

Presentation and Approval of the National Park Feasibility Study

The final version of the Feasibility Study was presented in April 2007 and finalized the
preparatory phase of the entire National Park progrds main deliverables were the
documentation to assess the real possibility for creating a protected area in the Marshlands,
the site location identification, the extent and boundaries of the selected area and the first
classification of environmentahd socio- economic features. To better explain the possible
development of the Park, three scenarios were drawn up as final recommendation of the
report. Every stage of the study was developed with the active participation of the experts of
the Iragi Minstries of Environment, of Water Resources and of Municipalities/Public Works.

The report was approved in July 2007.
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3. Development of the Urban Plan for Al Chibaiysh(2006-2007)

Integrating part of the work on the marshes, the Preliminary Urban -PldR for Al-
Chibaiysh is aimed at providing the tools for theevaluation and development of the town,

pl aced at the heart of the Marshland regio
also in the plan for the New Eden Villages to fledge the wheld ¢ | e ment s 0
Developed throughout 2006, the UP defines the policies for the preservation and
transformation of the town, envisaging differé@tm scenarios aimed at making the town, in

the long distance, a regional magnet capable of bringing abocial and economic

regeneration in a large area.

The decisiormaking and planning project have been discussed and shared during several
meetings with the relevant Iragi authorities who provided support throughout all the phases of

the process. As a resuthe Plan was developed in close conjunction with local authorities

n,

sy

and technicians to ensure capacity building

A Planning Methodology

The planning methodology proposed by the New Eden Team is dimldbjeso to provide the

l raqi authorities with an interpretable and

structure is organized by eight strategic territorial ambits as well as by three different time
scenarios, for short, medium and long termtsgi@s. This combination of possibilities has
been devised with the aim of making the relevant authorities as free and independent as

possible in decisiomaking processes or in the allocation of resources.

The creation of a GIS system specifically taitbfer this urban plan allowed management of
unprecedented data gathering and information about the town and the transfer and teaching of
the related database. This is perfectly in line with the idea of providing local authorities with

an improved and mufiurpose tool, rather than withamitee t er mi ned or fAcl os
Organization of the Planning Rocess

The plan was drafted based on five subsequent phases of work, each one of the first four

representing a necessary introduction for the following one.
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Phase 1- Urban Survey

The first approach with the territory was a reconnaissance via satellite imagery to ascertain

the status quo comparing the situation before and after 2003.

Using the most recent available satellite image (June 2006) as a basbetehgsossible to
organize all the survey activities on the ground. All the main elements of the territory has
been identified and connected with the database in order to develop the GIS $istenain

tasks of Phase 1 have been:

P1.AMapping of the tertory with satellite images

P1.B Definition of standard survey forms

P1.CTraining course: data gathering and data imputing
P1.DField survey

P1.EData imputing in the GIS database
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In order to train the team of surveyors about the work on the fneldhee following phase of

data entering in the prepared GIS system database a training course was given by New Eden
specialists in Amman, from thé"8o the 13" of July 2006. The course was attended by the
team of surveyors selected by the MMPW as webwthe two supervisors (one from Nature

Irag and one nominated by the MMPW).

After a smattering of methodology of survey and data inputting, the course went through
operational topics such as explanation of the survey forms, overview of Geographic
Information Systems (GIS), practical exercise in paper survey-iding, practical exercise

in GIS system and database for data inputting.

Figure 6: Participants to the training course on the Chibaiysh Urban survey held in Amman

Phase 2i Data validation and analysis

This was the phase during which the survey data were processed and topics and contents
(types of data and representative shapes) defined in order to produce Thematic Maps helping

understand how the town and its surromgdiwork.

59|Page



Phase 2A- Example of Thematic map: Density (subdivision into 210 quarters).
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Phase 2B- Example of Thematic map: Density (subdivision into 12 macrauarters).

Phase 3 Description of the city and surrounding areas

During this phase specifiportions of the city territory are highlighted for the way they
distinguish themselves for particular physical and functional features contributing to the
construction of the image of the city and for possible project themes.

Phase 4 Definition of the project proposals and drafting of specific Functional Plans
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Once the physical and functional interpretations of

the city have allowed to understand the way its
organization works, the planning process gets deep
inside the definition of specific project tines and
functional plans with the purpose of envisaging
strategies and priorities for the transformation, re
evaluation and development of the town. The eight
strategic territorial ambi

organization are:
A. Axis along the Euphrase

Project for the construction of an urban curtain

along the river).

B. New urban axis

Project for the construction of a new urban axis a new urban curtains with function of hinge

between the urbanized part lying to the South and the areas for futurepheset.
C. Transversal axes linking the Euphrates to the Marshlands

Project for the transformation of such areas
canals and abandoned open spaces) into service

axes |inking the Aresi deni
D. Road axis Nasiriya Basra

Project for the settleménof regionwide

facilities serving the Marshlas area
settlements: Waterfront Village, Water Village

and Land Village.
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E. The historical centre

Project for the historical centre the UP defines interventions mainly aimed atebalwation

of the existng urban tissue.
F. Areas for new development

Project for the expansion of the Nasiryi8@asrah main road and the axis bordering the urban

tissue up North.
G. The right bank of the Euphrates

This area represents the true ambit for an expansion of trenapeirt of the city, driven by

the forecast of new facilities for water, railway and air transport.

H. The existing city

It includes the parts of the existing city not included in other strategic ambits.
Phase 5 Time Strategies for Development

The UP ha been defined and must be used as a tool for the programming of interventions on
the city territory by the Cityds governing

is possible to take to parts into the single actions tied to specific go#he fterritory.

The UP sets three different time scenarios where the actions are organized according to an

implementation priority:
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Scenario 1: Reevaluation and adjustment project (short term).

This scenario envisions demographic and economic conglitipublic and private
investments) akin to those presently existing. The project aims at realizing the basic

interventions for attaining satisfactory living conditions and the rationalization of the existing
settlement phenomena.

Scenario 2: Urban devebpment project (medium term).
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This scenario envisions a significant demographic increase, such economic conditions that

may realistically prompt an adequate plan for public works and private investments.

Scenario 3: Urban development project regional magnet (long term).

This scenario envisions a new role for Al Chibayish as a conveyer (for public services,

economic and tourist facilities) of flows coming from the entire region.

4. Surveys,Design, Procurement andnstallation of RO Units for Villages n Marshes
Area (2006-2008)

In the framework of the New Eden project, the MMPW and Nature Iraq agreed to activate a
project for the provision of reverse osmosis units in selected villages located in the areas
where the existing water sources cannot prowiddger with salinity levels suitable for

drinking purposes (mainly along the Euphrates river in the southern part of the Thi Qar

governorate/nortlwestern part of the governorate of Basrah).

The villages served by the new RO units, which were selecteddaugao the indications of
the Water Directorate of the MMPW, are:

1 Al Mwajd (Thi Qari Chibayish) with a population of more than 1.000 people;
1 Albosubat (Thi Qai Chibayish) with a population of about 750 people
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1 Nahar Salih (Basrali Al Midaina) with a tdal population of about 1.000

people.

For each site a desalination unit with the capacity of 100,000 liters/d was foreseen, so that the
units could be used also to supply water to the surrounding villdbedigures below show

the location of the thre@) villages where the reverse osmosis units have been installed.

Location of the three RO units

The works concerned the construction of three (3) drinking water treatment plants, each with
a production capacity of 100,000 liters/d of potable wateth wimaximum salinity of 500
mg/l, with surface raw water (from rivers, canals, marshes, etc) which has an average salinity
of 2,000 mg/l and a maximum salinity of 2,800 m@ach plant consists of the following

sections:

Water Treatment Plant

The supplyof this section consists in the following sséctions:
Pretreatment line

Sodium hypochlorite metering station

Mechanical quartzite filtration station with automatic bagkshing

= = =1

Sodium metgisulphite metering station
1 Micro-filtration system for filtréion up to 3 mm particles

Desalination process
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1 Reverse osmosis section

1 Cleaning station for periodical membranes washing
Posttreatment line

1 Sodium hypochlorite metering station
Control panel

1 Electric Panel with plant protection system, PLC (Programendbdgic

Controller), motor starters, process instrumentation, etc.
Electric Generator
The supply of this section consists in the following-sebtions:

Electric generator driven by a diesel engine, having sufficient power for the electrical

requirement®f the entire plant.

Diesel fuel tank with a sufficient capacity for at least one week of operation at full power.
Control panel and electric power connections for all users.

Drinking Water Distribution System

This section consists in the following sedctions:

Pump distribution station with electric panel;

Storage Tank (capacity 15,000 liters minimum);

HDPE water distribution pipe, outside diameter 110 mm, PN 16, total length 1,000 m,
including eight (8) fountains for the supply of potable water, peh edte Each plant is

placed in shipping containers capable of being used as a definitive lodging, positioned on a
reinforced concrete platform, surrounded by a wall suitable to protect the plant from attacks

by vandals or sabotage.

The civil works for he three RO units were started in mid March and have been completed by
the end of May 2007. The supply of the equipment to be installed were completed by the end
of September 2007, when the works for the installation andwgtast the three facilities vea

accomlished.
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Civil works at three sites

The three plants were startad in October/November 2007 angtrein operation supplying
the potable water to the three villages and to the surrounding areas. More recently (about five
years sine the installation) it appears that the local governments have stopped supporting the
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operations of the RO units and they sit idle unfortunately. Nature Iraq has approached the
local governments about taking over the plants and maintianign them andingpéna
conjunction with the locals to provide potable water, however, the local governments appear

reluctant to proceed on such an unconventional process.

The following pictures show the final phases of the installation of the units in the three

villages.

Final preparatory works in Al Mawajid (top left), Abu Subat (top right) and Nahar Salih (bottom)

5. Procurement and Installation of a Hydrological Monitoring Network (2006-2008)

As Irag moves forward, it must efficiently manage its natural megsy including one of its

most valuable resources: water. For decades, the Iragi Ministry of Water Resources (MOWR),
previously known as the Ministry of Irrigation, operated an extensive hydrologic monitoring
network that reliably quantified the volumesning, and quality of water moving through

l ragq. The networkds infrastructure deterior.
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that same period, stream gauging and telemetry instrumentation and practices advanced
significantly. As a result, Irageeds to renovate its existing hydrologic monitoring network to

provide timely access to critical data needed by resource managers and policy makers.

During the year 2006, Nature Iraq started a project for the updating of the stream gauging
network in Irag The bulk of the procurements were provided during the year 2007 whereas

assistance programs are currently ongoing.

The project was a cooperative effort between the Iragi Ministry of Water Resources in
Baghdad, the Iraqi Ministry of Water Resources irrd{stan, Nature Iraq the United States
Geological Survey (USGS) and the US Army Hydrological Engineering Center (HEC).

During Phase Il of the New Eden Project, Nature Irag was able to achieve the following

results:

1 Procure and installation of 7 remote genggstations (3 located in the south and 4

in the north of Iraq);
9 Procure and delivery of 3 ADCP (Acoustic Doppler Current Profiler);
1 Procure additional 23 complete remote gauging stations;

1 Procure of 15 multparameter water quality units to be mountedttos remote
gauging stations and measure Water Temperature, Dissolved Oxygen, Water

Turbidity, Salinity and pH;

1 Procurement of 5 ADVM (Acoustic Doppler Velocity Meter) units to be installed

at 5 tidallyeffected sites in southern Irag;

1 Procurement of a coplete Master Station for automated satelld@d radie
based hydrological data assimilation; The Master Station includes one downlink
server, one database server, one web server and one application server as well as
all necessary hardware and softwaretfee implementation of a secure network

to be installed inside the Ministry of Water Resources existing network.

1 Delivery of two training sections in Italy (6 people trained for a total of 3 weeks)

on the installation and management of the Master Stasomell as one training
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in Suleymani including financial support of the team of 6 people engaged during

the installation of the Master Station in Suleymani

1 Provision of support to the MoWR in utilizing and ppsbcessing ADCP
measurements as well as om timstallation of the 4 stations in Kurdistan and

management of the data collected by the Master Station.

1 Host and attend several coordination meetings with the MoWR in the Kurdish

Region of Iraq.

1 Support on the updating of the rating curves at severakttsel sites in the

Kurdish-Region of Irag.

The objectives of the overall project were to build the capacity of the MOWR staff and to
upgrade their capability and ability for the new technology measurements and installation,
create a cohesive mechanism desithe ministry and establish a core cadre who can

independently install , operate and maintain the hydrologic network system.

Trainings were provided in the operation and maintenance of modern stream gaguing
equipment, including ADCPs for measuring ridgscharge and an automated stream gauging
station with satellite telemetry, and training in data management, archival, and quality
assurance, and the computation of stream flow records. Because the first objective was aimed
at field engineers and techniog and the second objective was aimed at engineers and
scientists, the training program was split into two tracks. Although some topics would
overlap, the team placed trainees into one of the two tracks according to their responsibilities

within the MoWRto provide more appropriate training focused on individual needs.

6. Procurement and hstallation of Hardware and Software for Marshland
Information System andCapacity Building on Database/GIS implementation (2006
2008)

The main objective of the projectaw the development of an Information System that allows
data sharing between the master station and the local stations. It will be housed in the central
offices and the local branches of the relevant Ministries (Ministry of Environment, Ministry

of Water Resources and Ministry of Municipality and Public Works) and local Governorates
(Thi-Qar, Basrah and Missan).
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The system structure was developed following the main objective of delivering to the Iraqi
authorities a systemwhich will easily allow to storagemanage, analyze and consult
geographic data through a WElS system.The new information system is intended as a
comprehensive tool aimed at storing and analyzing all the data related to activities performed
by the Iragi authorities within the Marshlan@reas and specifically for management and
planning purposes, mainly concerning the following aspects:

1 Environment;
1 Water resources;
1 Land use;
1 Urban and rural development;
1 Water and sanitation.
The following image represents the logical scheme of the Bldsn Marshlands Information
System (NEMIS).

BAGHDAD

DATA &VAPSPUBLICATION AND DISTRIBUTIOWE®B&ISAPPLICATION

! DATAProcessing E
DATAVALIDATION :
{  INPUDATAON ' |  INPUDATAON ! !  INPUTDATAON
! DESKTOPC | | DESKTOPC | | DESKTORPC !
| DATACOLLECTION | | DATACOLLECTION | | DATACOLLECTION |
| | ONPAPERFORM | |  ONPAPERFORM | |  ONPAPERFORM |
NASSIRIYA ./ BASRAH ./ AMARAH

Figure 37- New Eden Marshlands Information System (NEMIS)

The webGIS was developed through the following ESRI software packages:
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Arc-Editor: ArcEditor is the complete GIS desktop system for editamgl managing
geographic data. ArcEditor supports singker editing as well as a collaborative process
between many editors. A set of tools is included for simple data cleanup and input as well as

for sophisticated design and versioning.

ArcSDE: ArcSDE & a server software product used to access massively large multiuser
geographic databases stored in relational database management systems (RDBMSSs). It is an
integrated part of ArcGIS and a core element of any enterprise GIS solution. Its primary role

is to act as the GIS gateway to spatial data stored in a RDBMS.

ArcSDE provides a suite of services that enhance data management performance, extend the
range of data types that can be stored in a RDBMS, enable schema portability between

RDBMSs, and offer cdiguration flexibility.

ArcIMS : ArcIMS is the tool for delivering dynamic maps and GIS data and services via the
Web. It provides a scalable framework for GIS Web publishing that meets the needs of
corporate Intranets and demands of worldwide InternetsacéecIMS services can be used

by a wide range of users including custom Web applications, the ArcGIS Desktop, and mobile

and wireless devices.

7. Environmental Monitoring Program (2006-2010)

The New Eden teamsince the beginning of the project carrieat extensive environmental

field survey and monitoring activitiesvhich initially (20032006) covered the southern
portion of the country and were subsequently extended to the rest of the country starting from
2007, following a request coming from ther¥stry of Environment. The environmental data
and information collected within the New Eden project have constituted for many years the
most valuabledataset available in the country, which was largely used by several Iraqi
Ministries (Environment, Water &sources, Municipalities/Public Works, Agriculture etc.) as
well as different UN Agencies and International Cooperation Ageritiesdata collected by
Nature Irag have been included in many national and international publications on the
environmental andbiodiversity values of Iraq. The filed activities have been widely carried
out through joint survey teams with the Iragi Ministries (mostly Environment and Water
Resources) and provide the Iragi Ministries staff a great opportunity for increasing the
capady and skills of their staff.
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Following is a description of the various action items carriedrotite period 206-201Q

Key Biodiversity Areas Program

In 1994, Birdlife International, a weknown ornithological society established in the United
Kingdom asked M.l. Evans to evaluate areas in Iraq with broad biodiversity variation
especially in terms of birds. Evans listed 42 sites covering 2.2 million hectares of Iraq's
territory. As a result of that expedition, in 1995 the International Waterfowl anthivdst
Researches Bureau in the United Kingdom sent D.A. Scott to continue Evans' work in Iraq.
Scott listed 31 of these sites covering 2.0 million hectares of Irag as ImpW@/&ttands
based on the RAMSAR Convention and other criteria.

The IBA surveys wee forgotten by the Saddam regime and they stayed in the shadow until
2003 when the Mesopotamian marshlands of southern Iraq, almost completely dried in the
1990s by the regime to control a restive population, were flooded again and life returned to
the mashes. The biodiversity project was adopted by the newly formed Candida
Marshland Initiative (CIMI), of which the Iragi Ministry of Environment and Nature Iraq
were partners. Members of these two latter institutions made up the members of the field
team. The Italian Ministry of Environment, Land & Sea (IMELS) later became the primary

supporter of the project amyentually ledhe project.

The project, called the Key Biodiversity Areas (KBA) Survey, included the training of many
biologists in moderrsurvey techniques and the initiation of new surveys and research in the
winter of 2005 to document wildlife and biodiversity indicators in the Marshldbespite

the many social and security issues occurring in Iraq at this time, it is vitally impastant f
Iragis to assess and address the many environmental problems that face the Asurdry.

has joinedthe International Convention on Biological Diversity, an important step in this

process will be the completion of comprehensive surveys of all d§ Ipagjogical diversity.

The project focusedthe efforts of | r aendrenmentalagencieson restoringthe damaged
ecosystem Iraq with aninitial focuson avianhabitatssupportedoy BirdLife International
andthe ImportantBird Areas(IBA) Program.The projectwasthenwidenedto encompass the
general flora and fauna of tlwuntrywith the primary objectiv@being to identifyareasof
key biological diversity of global andregionalsignificancewithin Irag and focus efforts for
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conservation actionst griority sites An additional goal was to monitor the restoration

process of the marshland ecosystem

In doing so, NatureIraq and the Iragi Ministry of Environmenthavereinvigorated wildlife
and botanicalesearch in the country by introducing new noetology and scientific field
procedures tdraqi scientistswith the intentto profile I r argldtigely unknownplant and

animal populations.

Thoughthe KBA projectwasstartedin southernlraqg, it wasextendedo Kurdistan, northern
Iraq in the winteof 2007 and in the winter of 2009, it was extended again to include sites in
central and western Iradhus he KBA Surveys have become some of the largest and most
comprehensiveenvironmental survey expeditions to be conducted in Iraq since 1991. The
KBA team was able to document the many organisms that were returrtimg noarshes of

southern Irags the water returned.

The surveys are conducted in winter and summer to ensurthélyahcludes migratory and
breeding bird populations. Many birds, mansndish and plants have been recorded and
photographed since the beginning of the KBA survey effort and a library of high quality,
professional images has been created as a result of the project. In addition, water quality
monitoring has been an importax@mponent of the KBA.

Southern Iraqg - 2006to 2010

Since 2005, the team has covermer 100 survey points located in the south of Iraq

including many of the IBA sites that were listed in the original surveys by Evans and Scott.

The field activities cared out included:

1 Identifying Key Biodiversity areas within southern Iraq that have bedlooded

and have become important bird areas again.

9 Visiting 108 sites in the winter and summer seasons of 2006 arkihgfield
measurements, recorded the most wamt ecological systems in each area as
well as collected water and biological samples for further analyg¢ater quality
measurements included salinity, pH, dissolved oxygen and tempenatater,
sediments, plants, phytoplankton, zooplankton, ben#mak fish samples were

collected.
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9 Collecting extensive and detailedted on the type and number of birdsammals

and plantgpresent in each site

The following lists the KBA sites southernraq:
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Site

Site Name Sub Site Name Site Name SubSite Name
Code Code
Msandag Marsh gsst?]dag Marsh ng Hammar (West) | Abu Hedeeda HA22
Msandag Marsh| Msandag CC)JMZ Hammar (West) | Abu-'Ajaj HA23
Hammar Marsh g affaar Opening SAZ Hammar (West) | Nuwashi HA24
Suweibaat Suweibaat .
Wetlands Wetlands MT2 | Hammar (West) | Rashid Lake HA25
Shatt AlArab Eu plhrates & SA1l | Hammar (West) | Abu-Ajaj, East HA27
Tigris Junction
Shatt AtArab Umm Ar-Risaas | SA2 | Hammar (West) | Buhaira AlHilwa | HA3
Shatt AtArab Sayhan SA3 | Hammar (West) Umm At lea_ar HA4
near AlBuhaira
5th Irrigation
Shatt AtArab Chabbaasi SA5 | Hammar (West) ChanTeI/AJf HAS
Irwaai' Al-
Khaamis
Auda Marsh Auda Marsh ?(;?MZ Hammar (West) | Umm Nakhla HAG
Baghdadiva Khwaysa Area in
Central Marsh 9 ya, CM1 | Hammar (West) | Al-Kermaashiya | HA7
South
Marsh
Central Marsh | Fuhood, Nath CM1 Hammar (West) Kermashiya HAS8
0 Marsh
CM1 Hammar
Central Marsh | Abu Zirig 6 Hammar (West) | Marshes, HA9
Southern
Central Marsh | Muwayjid Area $M1 Hammar (West) | Ghabishiya HA28
Central Marsh Abu Zirig, South CM1 Hawizeh Umm AnNi'aaj | HZ1
near AlFuhood | 8
Central Marsh | HM3araAl 1oy | Hawizeh Udheim Hz2
Kabira
Central Marsh Hma_lara Al CM3 | Hawizeh Sewaalif HZ3
Kabira, East
Central Marsh Baghdadiya, CM4 | Hawizeh E'jayrda HZ4
West
Central Marsh | Zichri CM5 | Hawizeh E'jayrda, East HZ5
Central Marsh | Subaytiya CM6 | Hawizeh Ejayrda Border HZ6
Station
Central Marsh | Khnayaziiri CM7 | Hawizeh E'jayrda, North | HZ7
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