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PORTAL TO A NEW EDEN: 
Creating an Artistic Memorial 

Wastewater Garden at the entrance to Iraq’s First National Park 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Collaborators:  
Dr. Azzam Alwash, CEO, Nature Iraq 

Dr. Mark Nelson, Wastewater Gardens International 
Meridel Rubenstein, internationally-known artist (photography/sculptural installations) 
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Project Setting and Context 

 

 

 

 

 

 

 

 

 

 

The restoration of the priceless and historic Mesopotamian wetlands in southern Iraq is 

well underway. The work has been spearheaded by Dr. Azzam Al-wash, an Iraqi-American 
engineer, founder of the Eden Again Project and Nature Iraq, with assistance from the 
Iraqi Government, the Canadian International Development Agency, the Italian Ministry of 

the Environment, Land and Sea, and the United Nations Environment Program. The area 
for millennia was home to the famed “Marsh Arabs” whose reed houses and reed boats, 

made from wetland reeds growing in the area, made the region unique culturally. The 
area was heavily damaged during the decade-long Iran-Iraq war when sections were 
bombed and drained. After the uprising by the local peoples of the region against Saddam 

Hussein in the early 1990s, the Iraqi government in retaliation diverted the rivers and 
dried out most of the area, and forced most of the local population to move away. More 

recently, river flow has been restored and a good percentage of the wetland area is 
recovering, with an influx of Marsh Arabs back to their original homeland.  
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Current plans for the Mesopotamian Wetlands 

 

 

 

 

 

 

 
The Italian government, in cooperation with the Iraq government, is funding the creation 
of a National Park in the middle of the historic wetlands, with visitors center and staff and 

visitor housing. The Iraq Foundation and Nature Iraq plan to use this center as a 
showpiece for new architecture compatible with traditional materials and aesthetics and 

environmentally appropriate infrastructure. The central Iraq government is encouraging 
the use of concrete cinder block housing, which is not appropriate for the regional climate 
and quite contrary to the traditional housing of the Marsh Arabs. Therefore it is planned 

that a modern architecture using both reeds and adobe be utilized to show other 
possibilities. These buildings are more likely to be culturally acceptable, as well as able to  

encourage and sustain traditional art forms. 

  

Historic location and significance of creating a modern “Garden of Eden” 

It is widely accepted that the confluence of the Tigris and Euphrates Rivers, the “Fertile 

Crescent” in what was then southern Mesopotamia was not only a major “cradle of 
civilization” but likely the historic location of the Garden of Eden. Meridel Rubenstein and 
Dr. Mark Nelson were inspired by the impact of a new “Garden of Eden” in the region as a 

symbol of hope and renewal. Since Mark is the founder of Wastewater Gardens 
International, which uses beautiful, diverse and productive constructed wetlands as a way 

of both treating and reusing sewage water, the use of this technology would not only add 
a practical, modern and affordable way of solving wastewater treatment and disposal, but 
would add to the demonstration at the National Park Visitors Center.  
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The technology is ideally suited for remote areas where centralized infrastructure and 
highly technical systems are expensive and difficult to maintain. Creating an artistic 

Garden of Eden in the process would be a very powerful symbol of rebirth and new 
possibilities for the future. 

Since Meridel has an international reputation as an artist working with indigenous people 
to express cultural and environmental issues by creating visually arresting icons, her 
conceptual input will be invaluable to the strength of the overall design as well as the 

incorporation of the community into the design process. She will also photograph and 
make a visual documentation of the project for Nature Iraq. 

  
The Wastewater Garden technology 
Wastewater Gardens were first developed for the Biosphere 2 project in southern Arizona, 
then further developed by Dr. Mark Nelson with the Center for Wetlands, University of 

Florida. The approach uses a high diversity of shrubs and trees in a subsurface flow 
wetland where the sewage water is never exposed. This eliminates any chance of 
malodor, accidental human contact and mosquito breeding. The sewage water is first 

treated in a sedimentation tank (septic tank), then fed by gravity flow into the 
Wastewater Garden where water treatment to remove organics, nutrients and pathogens 

is extremely high. Then the treated effluent goes into a series of subsoil trenches where it 
supplies water and nutrients for additional greening: fruit orchards, landscape plantings, 
shade and privacy barriers are additional benefits, while the remaining water and 

nutrients are utilized. The systems are ideal for small applications and in remote areas 
offer the great advantage of not being reliant on electricity, pumps, chemicals or 

sophisticated machines (aerators, sludge pumps etc.) Since most of the materials are 
available locally (gravel, concrete or geomembrane liner, plants), there are few imported 
goods and the installation can be done by local workers. This is in contrast to previous 

attempts to use constructed wetlands in the region where complicated technology led to 
poor results (see [UNEP]Constructed Wetland Project Summary, prepared by Waleed G. 

Habeeb and edited by Adel Hallawi and Anna Bachmann, Nature Iraq, Baghdad, Iraq 
November 2006). 

Some background papers and studies are included in the bibliography and are available on 

the internet at http://www.wastewatergardens.com 
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Typical water quality treatment results from Wastewater Gardens 
 

 

Parameter BOD-5 

(Biochemical 

Oxygen 

Demand) 

mg/l 

Total 

Suspended 

Solids 

(TSS) 

mg/l 

 

Total 

Nitrogen 

mg/l 

Total 

Phosphorus 

Mg/l 

Total 

Coliform 

Bacteria 

Cfu/100 

ml 

Average in 

Septic Tank 

 

241 338 52.5 10.3 6,285,000 

Average 

Wastewater 

Garden 

discharge 

 

12 16.5 27 7.3 116,000 

Percent 

Reduction 

95% 95% 48% 30% 98.2% 

Summary of water quality results from Wastewater Garden system at Birdwood Downs homestead, 

Derby, West Australia. Analyses were conducted at MPL Laboratories, Perth 
 

 

Soil 

Technical specifications of Wastewater Gardens 

Step 1 
Septic tank 
Sized for amount of wastewater 
+ sedimentation tank if greywater  
recycle and irrigation also used 

Sealed and water tight with 

Final filter to retain solids 

The three steps of this system maximises water treatment & recycling  

Step 2 
Wastewater Gardens 

Water sides 
Control Box with stand pipe 

Gravel 5-15mm, high porosity (40%) 
Diverse Plants for root penetration 

Step 3 
Subsoil Irrigation 
of Treated water 
Conserves water resources  

t can be used  

CLEAN  
POTABLE 

WATER 

Black

Residence 2.5 days  

Grave

Sub-surface Irrigation 

Filter 

 

 
Wastewater Gardens  

Residence time : >4 days  

Control Box 

Greywater 

Subsoil Irrigation 

Blackwater 



 Street Address: 

 House 25, Street 27 
 Ashti District 104, Sulaimani,  
 Kurdistan Region, Iraq 
 
 Mailing address: 

 PO Box 249, Sulaymaniyah, Iraq 
 Tel & Fax: +964 53 329 2007 
 Email: info@natureiraq.org 
 Website: www.natureiraq.org 

 
 
SULAIMANI      BAGHDAD  CHIBAISH 
 

    

   
Mexico Yucatan coast Wastewater Garden projects (top left) Xpu-Ha Ecopark beach restaurant system creates attractive 

landscape around the facility (top right) ecological field station centre, Akumal, Mexico (lower left) Garden near entry way to 
private house is a WWG (bottom right) Wastewater Garden in front parking lot of Italian resort/restaurant, Tulum, Mexico 

 

 
Some Wastewater Garden projects in Indonesia. (top left) Sunrise School, Legian/Kuta, Bali where 20 m2 WWG for toilets 
serves 70 students and staff (top right) private residence courtyard WWG, Ubud, Bali (bottom center) diving resort, 
Menado, Sulawesi. 
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(top right) Cape Eleuthera Island School, The Bahamas, the 80 m2 system serves the entire school and residential 
buildings; (top left) picking flowers in the Las Casas de la Selva, sustainable rainforest project homestead WWG of 52 m2, 
near Patillas, Puerto Rico; (bottom left) Synergia Ranch conference centre, Santa Fe, New Mexico at 1500 m elevation in a 
cold high semi-desert environment. (bottom right) Wastewater Garden system, 450m2, servicing 150 people, Temacine, 

Algeria. The project financed by Belgian foreign aid and the Algerian Ministry of Water and the Environment. 
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Selected Australian WWG projects: (top left) homestead system at Birdwood Downs, Derby, West Australia (top right) WWG 
at Pandanas Park Aboriginal Community, Derby, West Australia. (bottom right): System serving private house and guest 
rooms at Coconut Well Eco B&B, Broome, West Australia. (bottom right): native plant ecoscaping using WWG treated 
wastewater, Pandanas Park Aboriginal Community. 
 

Next steps in implementation: Site visit and design study 
The next step for implementation of this project is a site visit by Dr. Nelson and Ms. 
Rubenstein along with a local team from Nature Iraq and the Iraq Foundation to evaluate 

the site, determine soil and groundwater conditions, see layout of existing and planned 
buildings at the National Park Visitors Center at Chibayish and how to best integrate 
Wastewater Gardens and final subsoil greening areas. The logistics and costs of getting 

local materials and other needed equipment (excavators, front-end loader etc.) to the site 
will also be determined. The site visit and feasibility study will enable a budget to be 

drawn up for project artistic design, construction, planting, training and workshops.  This 
will probably require a week on the ground. 
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Bios of the principals: 

 
Mark Nelson is an environmental engineer who worked with Prof. H.T. Odum at the 

University of Florida Center for Wetlands where his dissertation was on constructed 
wetlands for sewage treatment and water-reuse along the Yucatan Coast. He was a 

founder of the Institute of Ecotechnics http://www.ecotechnics.edu), a member of the first 
biospherian crew in  Biosphere 2 ( http://www.biospheres.com) and for the past 15 years 
have been working around the world in constructed wetland application 

(http://www.wastewatergardens.com). His approach to Wastewater Gardens emphasizes 
creating beauty, utility (harvestable fruits and products) and ecology (high biodiversity, 

creating wildlife habitat) while avoiding any reliance on pumps/equipment or chemicals to 
make a sustainable and beneficial addition to the landscape and lives of the people 
served. 

 
Meridel Rubenstein is an internationally recognized artist using photography and site 

specific sculptural installation, to make art that focuses on the intersections of nature and 
culture especially in relationship to ecological and social imbalance. Her projects often 
combine art and science as well as speak to dispossessed cultures. Critical Mass (1989-

93), for example, was a collaborative project and traveling museum exhibition that took 
as its subject the meeting of nuclear scientists and Native Americans during the making of 

the first atomic bomb at Los Alamos, New Mexico.  In 2000, she photographed the oldest 
trees in the US and Vietnam to make an extended work about the American war in 
Vietnam and the resilience of  the natural world. Presently she is involved in a book 

project with Dr. Dan Schrag, climate scientist and director of Harvard’s Center for the 
Environment, about carbon cycles. She also is photographing the volcanoes of the 

Indonesian Ring of Fire for the Earth Observatory Singapore(EOS) Institute at Nanyang 
Technological University where she is  a Visiting Associate Professor of Art . Meridel has 
received numerous grants  including a Guggenheim Fellowship. Her art has been featured 

in exhibitions and publications around the world. She is known for weaving of multi-
layered subjects, unusual and disparate materials, and her work with local and indigenous 

communities.  
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Azzam Alwash was born in Kut, Iraq in 1958 and he spent much of his youth in Nassariya 

on the fringes of Iraq’s southern Mesopotamian marshlands. His father, Jawad Alwash, in 
his role as district irrigation manager was one of the first irrigation engineers to gain 
access to the marshes and regularly brought his young son along on trips into the 

marshlands to resolve water disputes. When Dr. Alwash left Iraq in 1978 to escape the 
Baathist regime, he took along with him impassioned memories of times with his father 

among the resilient Marsh Arabs – memories that would eventually inspire a life of 
environmental activism aimed at restoring, protecting and preserving the delicate 
balances within Iraq’s ecosystem. 

 
After completing his BS in Civil Engineering at the California State University at Fullerton, 

and his Ph.D. in Geotechnical Engineering at the University of Southern California, Dr. 
Alwash subsequently worked for twenty years as a soil and environmental engineering 

consultant in southern California. In 1997, he became active in Iraqi expatriate politics 
and joined the Board of Directors of the Iraq Foundation, an Iraqi NGO based in 
Washington, DC. Prompted by the release of a United Nation’s Environmental Program’s 

report in 2001 that detailed “one of the world’s greatest environmental disaster’s” – the 
desiccation of 90 percent of the Mesopotamian Marshlands at the hands of Saddam 

Hussein’s regime (See Nature Iraq’s “History”) – 
Dr. Alwash and his wife, Dr. Suzie Alwash, founded the Eden Again Project and began to 
assemble a group of international experts to evaluate the potential for restoration of the 

marshes. Their scientific opinion was unanimous - the marshlands could and should be 
restored. By August 2003, Dr. Alwash took a leave of absence from his consultancy work 

to direct the Eden Again Project operations in Iraq – the seed for today’s Nature Iraq. 
More recently, Dr, Alwash joined the board of trustees of the newly established American 
University of Iraq – Sulaimani, where he founded the Twin Rivers Institute for Scientific 

Research. Dr. Alwash can be found dividing his time between Sulaimani, Baghdad, and 
Iraq’s southern marshlands; or speaking internationally about the need to address the 

many environmental issues facing Iraq, and the successes and work yet ahead for Nature 
Iraq. 
 

 
 

Full cvs are available upon request. 
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Budget for the Site Visit, Design Study 
 

 
1.    International Airfares $4000 

 
2.    Visas  $350 

 
3.    Local Transportation  $1000 car +driver  NI 

 
4.    Accommodation and meals  7 people @ $50/day x 6=$2100  NI 

 
5.    Salaries for the team  $4500+ (NI staff  1 x $300 x 6=1800)+ security 3 x 50 x 6=900 + $500 
 translator = $7700 

 
6.    Local surveyor, with tools and equipment $750 

 
7.    Communications  $250 

 
8.    Report Writing/Documentation  $1000 
  
9.   Insurance  $1800 

10. Photographic Supplies $1000 
  
 Subtotal: $19,950 

 
11. Contingency $1500 

 
Total: $21,450 


