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1. Introduction
We were recently engaged to conduct the health component of an integrated Environmental Social and Health Impact Assessment (ESHIA) for the redevelopment of an oil field in southern Iraq. Our client was one of several oil majors that are currently working in that area. For reasons of confidentiality we cannot mention the name of our client, or the field. Because of the lack of security in Iraq at present, our assessment could not include a field visit. The information we present here is all in the public domain already.
2. Baseline health and social conditions
The existing health status of the Iraq community is poor as a consequence of wars, repression, economic sanctions and destruction of infrastructure. Large numbers of people have been killed, disabled or displaced. The principal causes of morbidity and mortality are communicable diseases, injury and poor nutrition. Waterborne and water washed diseases such as diarrhoea, typhoid and cholera are extremely important. Acute respiratory infection is an important cause of childhood morbidity and chronic respiratory disease is also an issue among adults. There are a number of perceived risk issues such as increased cancers and birth deformities associated with radioactive or chemical contaminants of the environment. There are a range of zoonoses associated with dogs, and other canids, cats, and other felines, livestock and rodents including hydatid disease and visceral leishmaniasis.
About half the population are under 20 years old and educational facilities are poor or non-existent in some areas. Many of the community are illiterate and the majority are in the two lowest socio-economic groups. Gender related inequalities are complex. There are divisions along religious and tribal lines.
3. Health concerns associated with oil projects
The following table indicates some of the potential health issues associated with oil projects in southern Iraq. Some of these issues have cumulative components and the main ones are indicated.
Table 1 Summary of issues
	Oil project issues
	Health issue
	Local/cumulative

	Water scarcity
	Waterborne and water washed communicable diseases
	L,C

	Air - particulates
	Respiratory diseases are
	L,C

	Air -- Greenhouse Gas emissions
	Multiple health impacts associated with climate change
	C

	Influx of construction workers and others
	Reproductive health
	L

	Change and uncertainty
	Mental health and perception of risk
	L

	Traffic, insurgency
	Injury
	L

	Procurement policies
	Under nutrition
	L,C

	Waste
	Zoonoses
	L

	Cultural heritage
	Spiritual well-being
	L


4. Waterborne and water washed diseases
The population of southern Iraq depends for its domestic water on the rivers Tigris and Euphrates. The area where these two great rivers meet has traditionally been known as the Mesopotamian Marshes and these have been inhabited by a unique culture for thousands of years. As a result of upstream abstraction in Turkey, Syria, Iran and Iraq, as well as unregulated irrigation and abstraction in southern Iraq, the river flow is greatly diminished. One UN report suggests that the flow has been diminished by about 66% over the last 30 years, that during the 2009 drought it reached 9% and that sometime in the next 30 years the flow may cease altogether
. The diminished flow has led to a reduction in the size of the marshes of about 90% and many of the traditional marsh dwellers have lost their livelihoods. Many of them were also displaced or murdered by the previous regime.
Fresh water is scarce and there is competition for it from industry, agriculture, livestock, urban requirements and domestic use. Waterborne and water washed diseases are among the most important causes of morbidity and mortality and this can be attributed to both water scarcity and the contamination of freshwater by untreated sewage. Communities depend on electric pumps to abstract river water into treatment and distribution systems but the electricity supply is erratic. Some communities purchase their water from tankers or other water sellers and, in many parts of the world, this is one of the most expensive methods of obtaining drinking water. The shallow aquifers in southern Iraq are often too saline for domestic use. The irrigation systems are often inefficient or non-functional although irrigation is critical for food production.
Oil projects  oftenrequire very large quantities of industrial water. The water is injected into the ground in order to increase oil flow. Produced water, associated with the oil, can be separated and sometimes can be reused. Most of the water needs to be obtained from rivers, aquifers or some other source. Other sources include existing irrigation drains, seawater or saline aquifers. The existing oilfields in the area, developed many years ago by the previous regime, often use river water.
It is unclear whether any river water management plan is currently in existence at the level of the Iraqi government. Transboundary disputes for sharing of river water with Turkey, Syria and Iran do not appear to have been resolved. There are multiple oil projects belonging to different companies that each wish to abstract water for their own purposes. There is no clear information about how much river water can be safely abstracted by each company.
The abstraction of river water for industrial use by multiple oil companies seems likely to increase the scarcity of water for domestic and agricultural purposes. This is both a local issue for each oil company and a cumulative issue at local level for all the oil companies. There are also downstream impacts. Increased scarcity of domestic water is likely to lead to an increase in the prevalence rate of waterborne and water washed diseases. It is also likely to inflate the local price of drinking water. Under these circumstances, mitigation measures are likely to include avoiding abstraction of river water whenever possible. The competition for water can also be managed by assisting the local communities to use their water supplies as efficiently as possible. This might include repairing irrigation systems, water treatment plants, sewage systems and water distribution systems.
5. Air pollution
Southern Iraq is a dry and dusty environment. The old oilfields frequently have poorly designed continuous flaring systems and these can produce plumes of black smoke at ground level. Roads are either paved or unpaved and in either case may be covered in sand. Indoor air pollution is associated with tobacco smoke and cooking fuels. There are high levels of respiratory disease.
Modern oil fields are designed to reduce the amount of air pollution received by local communities to below international thresholds. They achieve this by using high stacks, removing components of the gaseous waste stream and by locating emissions as far as possible from human communities. The matter is given detailed attention during the EIA. Therefore, we were reasonably confident that the redevelopment of the oilfield would lead to a reduction in routine air emissions of most species.
During the construction stage, there was a possibility that continuous streams of construction traffic would pass through small settlements producing high levels of dust for considerable periods. However, human settlements in the region tend to be clustered around a river and much of the land is uninhabited desert. We were unable to identify any settlements that might be affected for significant periods by construction traffic. In order to ensure that this was the case, one of the mitigation proposals included development of a traffic management plan. This would also be needed in order to ensure that road traffic injury rates were not increased by construction traffic.
There was one form of air pollution that particularly concerned us: the emission of greenhouse gases (GHGs) and the consequences for climate change.
6. Climate change
According to the United Nations, the International Panel on Climate Change, and the websites of many major oil companies,"rising greenhouse gas emissions pose significant risks to society and ecosystems". There is, of course, still a substantial amount of climate change denial among the general public and this even extends to some impact assessment professionals. However, there is no need to debate that issue further, because the statement above represents the policy of the international community and many oil companies. The challenge is therefore simply one of operationalising risk management at the level of an individual project
According to published data, atmospheric carbon dioxide concentrations are now above unacceptable safety threshold and the rate of increase is accelerating
. According to the World Health Organisation, approximately 150,000 people die each year at present, globally, as a result of climate change
. Climate change is, therefore, a major public health issue and we suggest that all current and future impact assessments should contain a sophisticated understanding of the topic.
Southern Iraq is especially vulnerable to the consequences of climate change. We identified three main reasons, but there may be others:
· Water scarcity,
· High summer temperatures,
· Risk of sea level rises.
As described under waterborne diseases above, the community in southern Iraq depend on the rivers Tigris and Euphrates for their water supply. The flow rates in these rivers are already seriously compromised by upstream abstraction. During a recent drought, flow rates fell to about 9% of normal. Climate change could affect the recharge of the catchment systems, reducing flow rates in the long term.
The highest summer temperature record in Basrah is 51°C. This is already close to the maximum coping capacity of a poor human community. Climate change could raise summer temperatures even higher.
There are maps of coastal regions at risk from sea level rises on the Internet
.. Southern Iraq is a low-lying region and the risk of flooding from sea level rises is particularly acute. Indeed, some 6000 years before the present era much of the Basrah region appears to have been underwater
. The ancient city of Ur was close to the coastline of that time.
Iraq has about 10% of the existing global oil reserves. Clearly, the conversion of those reserves into greenhouse gases has the potential to contribute significantly to climate change. Generally speaking, for each tonne of carbon dioxide released during the production of oil, about 8 tonnes are released during the use of that oil by the consumer. Many of the oil companies take the view, not unreasonably, that they are not responsible for what their customers do with their product. Oil company responsibility is restricted to their operation, but this still represents a large emission of GHGs.
In order for the world community to stabilise the climate it is believed that GHG emissions need to be reduced by at least 80%. All corporations, governments, communities and individuals have a role to play in this reduction. In the case of an oil corporation, the responsibility lies in maximising the energy efficiency of production, and reducing or eliminating routine flaring of produced gas. Routine flaring can be avoided by using, selling or re-injecting the gas. As the gas is a valuable product, there is an incentive to sell it. In order to sell it, there has to be other projects with the capacity to receive the gas, process it and there has to be a distribution system. This is all costly infrastructure and it takes time to implement.
Energy efficiency on oilfields can be enhanced by using existing technologies for routine purposes whenever possible. This could include the use of renewable energy. For example, in a hot desert environment it might be sensible to use photovoltaic panels to generate electricity rather than to burn fossil fuels. Corporations could reduce their carbon footprint by choosing videoconferencing over long haul plane journeys whenever possible. Offices and residential quarters in the field could be constructed with superefficient insulation and passive ventilation and cooling rather than relying on massive heating or cooling plants.
All of this would require a change of perspective by the decision-makers within corporations. They would need to be conscious of their carbon footprint and motivated to reduce it. In the project that forms the basis for this paper, we observed very little consciousness of the issue. The policy adopted by the corporation did not appear to have trickled down to the level of staff responsible for field operations.
7. Other issues 
This short paper has summarised two of the issues addressed in the HIA of an oil project in Iraq. Table 1 indicated that there are other issues. These are briefly explained as follows.
Many of the Iraqi community are devout Muslims and their spiritual practice includes praying five times a day. Prayers may take place in the home, the mosque, or by the shrines of saints. Drilling of oil wells can be a noisy operation. Where this takes place near places of prayer there is the potential to disturb spiritual well-being.
Many oil corporations have a policy of procuring their goods and services locally. This has a beneficial impact on the local community, generating employment and secondary industries. However, there is always a risk that local procurement will distort the local market price of goods and services. For example, the price of basic foodstuffs in the local markets may rise leading to an increase in malnutrition. The effect may be regional or national, in which case it is described by economists as resource curse, paradox of plenty, or Dutch disease.

Large projects generate large quantities of waste. Some of this is organic waste from canteens and construction camps. In poor countries, the options for disposal of waste may include landfill. Landfill sites provide opportunities for both human and animal scavengers. Scavenging animals can be reservoirs of zoonoses.
An influx of construction workers can be characterised as "Mobile men with money". These may seek to spend their recreational time buying commercial sex from impoverished local communities in nearby towns. In devout Muslim communities such practices are unacceptable. However, the disruption that has occurred in Iraq over many years appears to have weakened social controls
. The consequence can be an increase in sexual disease transmission.
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