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S yria’s professional oil production facilities have undergone a major decline since the 
start of the uprising against President Assad’s regime in 2011. The resulting protracted 
armed conflict led to a steep drop in oil revenues from lost capacity, caused by attacks 
on oil facilities and an absence of professional workers who joined the fighting or 

fled the country. With demand for oil for a range of public and household services as well as 
transportation remaining high, civilians started to operate their own so-called backyard or 
makeshift oil refineries, where they produce a range of oil products from processing crude 
oil. However, these attempts come with a heavy price, as this practice exposes these workers 
- including an alarmingly high number of orphaned children - to highly toxic compounds. 
From exploding fuel barrels to exposure to carcinogenic chemicals and inhalational toxins, 
these makeshift oil refineries will have a long-lasting health impact on communities and their 
environment. Satellite analysis undertaken by PAX for this report finds that at least 5,791 of 
these makeshift refineries have sprung up at selected site in eastern Syria, near Deir ez-Zor 
since 2012, involving thousands of civilians who operate them under deplorable circumstances. 
Based on the scarce information available, at least 36 of these sites with various sizes have 
been located, scattered throughout the whole of Syria. According to currently-available 
information about civilians working in the known locations, this indicates that overall number 
of civilians facing huge health risks working in these toxic environments is expected to be in 
the tens of thousands, including a significant amount of children. 

Furthermore, there are concerns over the unintended consequences of targeting oil infrastructure. 
Even though makeshift oil refineries were already used on a large scale from 2012 onwards, 
our research highlights how the rapid increase of these vast makeshift oil sites are likely to be a 
direct result of the increased targeting of the Islamic State in Iraq and al-Sham (ISIS) controlled 

professional static oil refineries by the United States-led Coalition forces and the Russian Air 
Force. Such target acquisition has likely resulted in ISIS also becoming a major force in driving 
makeshift oil refining, resulting in tens of thousands of makeshift refineries being set up. Most of 
these are operated by civilians. 

Though it should be noted that these refineries are also commonplace in Kurdish-controlled 
areas, and are often operated by local civilians to provide income, these sites seem to be more 
limited in size compared with the ones in ISIS-controlled areas.

This research highlights wider concerns about the unpredictable consequences of conflict on 
public and environmental health, and urges the international agencies, relevant member states 
and their armed forces, and relevant humanitarian actors to prepare intervention strategies 
for dealing with the serious health impacts of civilian-operated oil refineries, as well as socio-
economic development plans to support alternative ways of generating income. 

Lastly, this research builds on PAX’s previous desktop study Amidst the debris… which was 
published in October 2015.1 This study identified four types of hazards - feasible scenarios 
in which the environmental impact of the conflict may have a direct and or long-term impact 
on the public health of the Syrian people. These hazards include the targeting of industrial 
facilities and critical infrastructure, the heavy damage to residential areas and exposure to 
hazardous building rubble, contamination from the intense use of weapons and the breakdown 
of environmental governance. PAX believes that a broader approach to assessing conflict-
related environmental damage should be part of humanitarian response planning and military 
operations to prevent civilian harm during and after conflict.2 !

 1  Executive   summary
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 Background 

 With the takeover of the oil industry in Syria by ISIS in 2014, the economic dynamics 
around work on oil sites drastically changed. Demand for oil went up, yet supply decreased 
due to the ongoing conflict, which forced many experts operating the professional refineries 
to flee for their safety. With the start of Operation Inherent Resolve (OIR), Coalition forces 
started targeting the professional oil production and storage facilities to disrupt ISIS’s oil 
revenues and attacked transport trucks that were smuggling oil to Kurdistan, Turkey, Iraq and 
Syria. Initial reports indicated that there was a marked drop in oil incomes from ISIS, but this 
report demonstrates that the takeover of the oil sites and increased attacks have resulted in 
a dramatic increase in civilian operated makeshift oil refineries, which will have grave and far-
reaching health consequences for civilians operating these sites, in particular children, and 
the communities in which they live. PAX has analysed selected sites northwest of Deir ez-Zor, 
and witnessed a vast increase in so-called makeshift oil refineries. Of particular concern is the 
number of children involved in refining crude oil. Children are acutely sensitive to toxin exposure 
because of the profound long-term effects this has on physical and mental development. 
This report will first outline the background to the Syrian oil industry, as well as how it relates 
to the targeting of the oil industry by Operation Inherent Resolve and Russia. Next, the report 
will provide background on the acute and chronic health and environmental impacts in these 
selected areas based on reports from the sites in Deir ez-Zor and Al-Hasakah province before 
providing satellite analysis of selected sites in Deir ez-Zor. Finally, based on the findings, it will 
provide recommendations to the humanitarian community, international organisations and States 
on dealing with these public health and environmental challenges as a result of armed conflict. 
 

Syria’s oil economy

 Much of life in Syria, a fully demographically and economically transitioned country, still 
depends on oil services, ranging from motorcycles, cars and trucks to generators, household 
and industries -all use a variety of oil derivatives. Households also need oil for heating in the 
winter. Many hospital generators, pumping stations, water purification sites and power plants 
are dependent upon refined oil for electricity production. As in most industrialised countries, 
oil has become the blood in the economic veins of Syria. This dependence on oil and the 
revenues generated from its sale have made this commodity a vital tactical resource for ISIS, oil 
smugglers and the local population. 

Since the onset of the Syrian onflict in 2011, access to oil-rich areas has been strategically important 
to many of the armed groups that have been part of the conflict, including the Syrian army. The 
Syrian Economic Forum claims that the regime lost more than 97.5% of its registered volume of oil 
production between 2010 and 2014.3 Opponents of the Syrian government have benefited from the 
situation, in particular ISIS, which now controls around 60% of Syria’s oil production.4 

Prior to the war, Syria’s production capacity was around 383.000 barrels of crude oil a day, and 
316 million cubic feet of natural gas per day.5 Oil production has since dropped to 25.000 barrels 
a day in government-controlled areas. The production capacity in rebel and ISIS-held areas is 
unknown, but ISIS does control Syria’s biggest oil asset, the Omar oil field. In 2014, experts 
estimated ISIS’s produced 40.000-80.000 barrels of crude oil a day6, though recently experts 
warned not to overestimate ISIS’s reliance on oil incomes, estimating the production to be much 
lower, namely around 20.000-30.000 barrels a day.7

 Shifting oil production

 Since the beginning of the conflict, the production and refining of crude oil witnessed 
a sharp drop due to loss of skilled staff, lack of equipment or damages due to fighting. Yet the 
need for oil was still high. Desperate residents in some regions have taken advantage of oil leaks 
to acquire fuel for heating purposes, only to find that unrefined crude oil exposure was causing 
a range of health problems such as irritation to the eyes, skin, and lungs, as well as dizziness, 
rapid heart rate, and headaches. It is estimated that in the Jazira area alone (part of the Kurdish-
dominated enclave in Al-Hasakah province) there are already over 3.000 makeshift oil refineries. 
Local reports indicate that civilians are turning to makeshift oil refineries for income, selling 
refined products on the roadside, gas stations or directly delivering them to remote communities 
that have no other source for energy products as a result of a collapsed energy infrastructure.8 

Similar changes also occurred in and around Deir ez-Zor, Syria’s oil capital. The governorate 
hosts the majority of Syria’s professional oil pumping stations, refineries and storage sites, 
that before the conflict produced 27.000 barrels a day. Very early on in the conflict, intense 
fighting took place over access to these sites, resulting in oil spills, collapse of management 
of these sites and other kinds of damage to these facilities, according to a journalist who 
visited these sites in 2014.9 Reports suggest that the makeshift oil refineries used by ISIS and 
other armed groups or criminal gangs have caused significant local environmental damage,10 
with locals living near an ad-hoc refinery claiming birds were “turning black” because of the 
smoke.11 In sum, the continued conflict and attacks on oil sites have dealt a significant blow 

 2. Syria’s oil     industry 
  and the rise 
  of makeshift 
  refining
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to the professional oil industry, and have driven many civilians to alternative means of income 
generation. This shift from professional to amateur-operated artisanal oil production has 
resulted in tens of thousands of makeshift oil makeshift oil refineries.  

The presence of makeshift oil refineries rapidly increased in 2012 and they were soon seen 
all over northern and western Syria in the vicinity of oil wells, providing local communities 
with means to earn an income. These practices are gaining ground in Iraq as well, as shown 
by the U.S.-based company Stratfor, which published a short analysis of satellite imagery, 
demonstrating an increase of these sites at Mosul, Iraq in July 2016, noting the change in oil 
production by ISIS in order to boost their oil revenues.12

The various news reports and documentaries shot in multiple locations in northern Syria provide 
useful insight into how these makeshift oil refineries are constructed.13 The process is very 
rudimentary: a tank or furnace is filled with crude oil and a fire under the tank heats the oil. The oil 
evaporates in the form of hydrocarbons, and these ascend, and are directed through a pipeline 
that flows through a basin of water, and condense out. This will come out at the other end of the 
ditch in various forms, depending on the heat underneath the tank. The initial product, when the 
crude oil is heated to 110 degrees Celsius, is benzene, then followed at 180 Celsius by kerosene 
and lastly, at 280 Celsius, by diesel. The leftover products in the tanks include paraffin wax, 
lubricating oil and tar, which are commonly used as fuel for the tank. During the refining process, 
sulphur, ethane and methane gasses are produced as by-products, but are usually not captured 
by amateur oil refiners, thus are released to the atmosphere during the burning of the crude oil. A 
graphic representation of this process can be found in the image at the bottom of page 11. 

As shown in the imagery on page 11, these makeshift sites often have a T-shaped structure 
and can be recognized on satellite imagery as such. These images on page eleven show clear 
examples of a used and an unused makeshift refinery.

 Health effects of makeshift oil refining 

 Past conflicts over oil-rich areas such as the Ogoniland in Nigeria14 or oil production 
areas in South Sudan,15 or attacks on oil facilities in the Balkans16 and Iraq17 that led to severe 
localised pollution have demonstrated how important it is to properly identify and assess health 
and environmental impacts of oil-related conflict damage. 

Under peacetime circumstances, the oil industry is (ideally) heavily regulated because workers 
can be exposed to numerous hazardous chemicals and by-products of oil and gas drilling, 
which present both a health and an environmental threat if not handled properly.18 19 These 
can range from chemical burns to inhalation of toxic vapours, hydrogen sulphide, silica and 
diesel particulate matter. Oil fires release harmful substances into the air – sulphur dioxide, 
nitrogen dioxide, carbon monoxide, polycyclic aromatic hydrocarbons, and lead. These can 
be transported over a wide area before deposition in soils and can cause severe long-term 
health effects for people and wildlife, especially people with pre-existing respiratory problems. 
Long-term exposure to oil-related substances may lead to respiratory disorders, liver problems, 
kidney disorders, anaemia, teratogenesis (prenatal toxicity), developmental disorders and 
cancer.20 An overview of the adverse health effects of oil products can be found in Table 1. 
Moreover, the environmental health effects of targeting oil infrastructure can be multi-faceted. A rudimentary overview of makeshift oil refining 
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Oil fires release harmful substances into the air – sulphur dioxide, nitrogen dioxide, carbon 
monoxide, polycyclic aromatic hydrocarbons, and lead. Damage to oil storage sites and 
processing facilities can lead to the release of a range of dangerous substances, risking civilian 
exposure and environmental pollution. Groundwater contamination threatens agricultural land and 
the people who rely on ground and surface water for irrigation, drinking, and domestic purposes. 

 Targeting Syria’s oil infrastructure 

 Makeshift oil refining was already common practice in 2013, as Google Earth images 
show numerous sites in various sizes around Deir ez-Zor and south-west of Raqqa in this 
year.22 These refineries were operated by civilians, who bought the crude oil from armed groups 
controlling the oil wells. Soon after the rise of ISIS, the production levels changed. Syria’s oil-rich 
areas have been substantial sources of income to ISIS, who continued to operate professional 
oil refineries and smuggle out crude and refined oil. Therefore, the US-led OIR started targeting 
some of the major oil producing sites in 2014, focussing on secondary oil infrastructure and 
oil transportation means. Interestingly enough, the U.S. Pentagon’s spokesperson stated that 
environmental concerns were one of the main reasons not to target the larger oil refineries and 
oil wells directly.23 These considerations were less of an issue for the Russian Air Force (RuAF), 
when it started to attack ISIS in October 2015. The RuAF carpet-bombed oil refineries, oil wells 
and storage facilities. The increase of attacks by both the RuAF and the U.S.-led OIR took out 
some of the major oil producing sites, like the Omar oil field, the Tayyem oil field, and various 
sites near Abu Kamal, south of Deir ez-Zor. 
The OIR information centre currently claims to have taken out 1.620 oil infrastructures24 
whereas the Russian Ministry of Defence stated they have damaged 32 oil refining complexes, 
11 oil refineries, and 23 oil pumping stations, while destroying 1.080 oil tankers.25 Recent 
images from the Russian Ministry of Defence also demonstrated attacks against makeshift oil 
refineries in Hama province, although these locations have not been independtly verified.26 

 Wider impact of targeting oil infrastructure 

 Although the rationale used by Russian and U.S.-led coalition forces is that the oil 
industry is a legitimate target as a “war-sustaining activity,”27 it is questionable how viable a 
strategy it is if the objective is to defeat ISIS, and what the long-term consequences of these 
tactics are. There is huge demand for oil – by the Assad regime,28 Kurdish groups, even the 
Turkish government29 – and so oil refinement and smuggling will continue, calling into question 
whether this strategy is actually degrading ISIS’ operations in any way.30 The overarching 
question in Syria then is whether targeting oil infrastructure is a sound long-term strategy. This 
issue is also under consideration by the British armed forces in the their operation planning 
against ISIS, which noted that: 

Benzene (crude oils high in BTEX, benzene, toluene, 

ethylbenzene, and xylene)

Benzo(a)pyrene (a polycyclic aromatic hydrocarbon 

reproductive [see below], formed when oil or gasoline 

burns)

Carbon dioxide (inerting atmosphere, byproduct of 

combustion)

Carbon monoxide (byproduct of combustion) Irritation to 

eyes, skin, and respiratory

Ethyl benzene (high in gasoline)

Hydrogen sulfide (oils high in sulfur, decaying plants 

and animals)

Methyl tert-butyl ether (MTBE) (octane booster and 

clean air additive for gasoline, or pure MTBE)

Polycyclic aromatic hydrocarbons (PAHs) (occur in 

crude oil, and formed during burning of oil)

Sulfuric acid (byproduct of combustion of sour 

petroleum product)

Toluene (high BTEX crude oils)

Xylenes (high BTEX crude oils)

Irritation to eyes, skin, and respiratory system; dizziness; 

rapid heart rate; headaches; tremors; confusion; 

unconsciousness; anemia; cancer

Irritation to eyes and skin, cancer, possible effects

Dizziness, headaches, elevated blood pressure, rapid 

heart rate, loss of consciousness asphyxiation, coma

Dizziness, confusion, headaches, nausea, weakness, loss 

of consciousness, asphyxiation, coma

Irritation to eyes, skin, and respiratory system; loss of 

consciousness; asphyxiation; nervous system effects

Irritation to eyes, skin, and respiratory system; dizziness; 

drowsiness; cough; headaches; nervous system effects

Irritation to eyes, skin, and respiratory system; headaches; 

nausea; dizziness; confusion; fatigue; weakness; nervous 

system, liver, and kidney

Irritation to eyes and skin, cancer, possible reproductive 

effects, immune system effects

Irritation to eyes, skin, teeth, and upper respiratory system; 

severe tissue burns; cancer

Irritation to eyes, skin, respiratory system; fatigue; 

confusion; dizziness; headaches; memory loss; nausea; 

nervous system, liver, and kidney effects

Irritation to eyes, skin, respiratory system; dizziness; 

confusion; change in sense of balance; nervous system 

gastrointestinal system, liver, kidney, and blood effects

Hazardous Chemicals Adverse Health Effects

Table 1: 
Health effects of hazardous chemicals derived from oil refining.

Source: United States Department of Labour. OSHA 3172. 21
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“Military strikes against ISIL must always be balanced against the risk of undermining the 
ultimate capacity for post–war reconstruction in the areas now controlled by ISIL, and the danger 
of worsening the conditions of the populations who now live under the group’s occupation. The 
targeting of ISIL’s oil industry must also consider the environmental impact, as well as the risk to 
civilians who are not necessarily adherents of ISIL but who nevertheless work in the oil supply 
chain controlled by the group.” 31

As long as there is a need for oil, refining and smuggling will continue, and there certainly lies a 
responsibility for the regimes claiming to oppose ISIS to stop the smuggling. However, they are 
allowing oil smuggling to continue and profiting from the lucrative business.32

Disrupting smuggling activities and enforcing stricter border controls will likely have a greater 
effect on ISIS’s finances than air strikes on infrastructure – with the added benefits of preventing 
long-term damage to the environment, socio-economic development, and public health.33 !

Footage released by the Russian Ministry of Defense of attacks on various oil installations, November 2015. 

Footage released by the Russian Ministry of Defense of attacks on various oil installations, November 2015. 
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Footage released by Operation Inherent Resolve of the targeting of an oil well 

head near Abu Kamal, Syria, May 2016.
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A ssessing the impact of conflict on human health and the environment is fraught 
with access and technical challenges. However, new technological approaches 
have greatly contributed to obtaining information from conflict areas that can help 
identify a range of conflict-related issues such as damage assessment, tracking 

flows of arms and ammunitions, as well as weapons identification and locations of hostilities. 
Remote sensing utilising satellite imagery has been increasingly used as an important tool 
among humanitarian and human rights organisations to critically monitor such activities.34

 Methodology

 PAX obtained satellite imagery from Digital Globe through United Nations Operational 
Satellite Applications Program (UNOSAT), of selected sites in Syria and made a comparison 
of the number of makeshift oil refineries at these locations on different dates. The sites are 
selected on the basis of availability of imagery and function merely as examples to demonstrate 
the growth and impact of this industry, not as a systematic comprehensive country assessment. 
Many more locations are to be found all over the country, with noted examples of sites near 
Aleppo, Idlib, Raqqa and in Al-Hasakah governorates, based on journalists’ reports at these sites. 
Other reporting indicates that there is also a growing illegal refining industry in Iraqi Kurdistan, 
especially near sites in Kirkuk, where the Kurdish Regional Government had already shut down 
170 illegal oil refineries in 2015.35

PAX obtained imagery for five main sites from different years (2013, 2014 and 2016). In 
addition, images were taken from Google Earth for sites from where PAX was not able to get 

 3.  Capturing 
  the growth 
  of Syria’s 
  makeshift 
  oil refineries 

Site 1

Site 2

Site 3

Site 4

Site 5

35.478204, 40.090012

35.511211, 40.051203

35.547902, 40.000047

35.590576, 39.966378

35.624155, 39.935523

Location Coordinates

Table 2: 
Locations of makeshift oil refineries 
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images from Digital Globe. At every selected site, the makeshift structures were counted by 
assigning a symbol to each makeshift oil structure, either in preparation or in production. A 5 % 
margin of error should be applied to the data, as it was not always clear if the site was taken in 
production or the workers dug a water basin, but did not take the site into production at a later 
stage, as only the basins were visible. Note that PAX has not been able to verify this research 
on the ground and this is overview is merely a prelimenary analysis.

The sites for analysis were geo-located through Google Maps on the basis of news reports on 
the subject sourced from various online articles between January and August 2016. The main 
makeshift sites are adjacent to the road north of the river between Deir ez-Zor and Raqqa (see 
Table 2). The sites were defined based on a substantial spatial separation from other sites. 

On all sites, no makeshift refineries were visible on Google Earth Satellite imagery from 2011. 
Other makeshift sites have been located in other areas near Deir ez-Zor, in particular, northeast 
of Deir ez-Zor city, south of the Jafra oil field. As a constant flow of crude oil from wells is needed 
to operate the sites, it is likely that new sites can be located in the vicinity of the wells and major 
oil fields in this region. However, no high-resolution imagery of these sites was available for this 
research. 

 Analysis of makeshift sites 

In the following section, satellite analysis will be provided, which demonstrates the increase of 
makeshift refineries at each location. For all locations, Google Earth imagery has been used 
as a background in the maps, instead of the real satellite imagery at the time of the location, 
for aesthetic purposes. At some locations, an inset image is provided from the actual satellite 
imagery. Each map shows an overview of the makeshift refineries present at the site at the 
designated date. 

Close-up view of makeshift oil site, Deir ez-Zor, Syria, 2016
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At all sites, as shown on the satellite imagery, 
there were no structures visible prior to the 
conflict. Site 1, which is north of the village 
Abu Ghanimah, is one of the smaller sites. In 
2013, the visible used and unused structures 
were counted at a minimum of 162, including 
a smaller site 1,5 km to the south. This 
number almost tripled in 2014, where at 
least 518 structures were counted. In the 
imagery from June 2016, the total number 
grew to 690.

Site 1:

Coordinate System: GCS WGS 1984 

Datum: WGS 1984

Units: Degree

Author: PAX

Copyright: DigitalGlobe Inc. 

Source: US Department of State, Humanitarian 

Information Unit, NextView License.

Produced by UNITAR-UNOSAT

Makeshift Structures 2013

Makeshift Structures 2014
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The next location is a site that is 5km by road north of Site 

1 and adjacent to the town of Zughayr. At this location, major 

developments took place over the reporting years. In 2011, 

there were also no makeshift refineries present. However, in 

2013, an enormous field of makeshift refineries can be seen, 

with over 437 counted structures.

In October 2014, this number dramatically increased to 

1.306 makeshift structures. Even more appeared by 2016, 

with the number at this specific site having risen to 1.751, 

as visible on the imagery below. 

Site 2

Makeshift Structures 2013

Makeshift Structures 2014

Coordinate System: GCS WGS 1984 Datum: WGS 1984

Units: Degree

Author: PAX

Copyright: DigitalGlobe Inc., Source: US Department of State, 

Humanitarian Information Unit, NextView License.

Produced by UNITAR-UNOSAT
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In the same imagery, from June 2016 a production move 

is also visible to north of the location, where the operators 

have direct access to the oil wells. At this new site, 1.098 

makeshift structures were counted and are visible in the 

image below. All of these appear to be in full production, 

where dozens of oil trucks are visible shipping the oil out.

Site 2 - 2016 North

Makeshift Structures 2016

Coordinate System: GCS WGS 1984 Datum: WGS 1984

Units: Degree

Author: PAX

Copyright: DigitalGlobe Inc., Source: US Department of State, 

Humanitarian Information Unit, NextView License.

Produced by UNITAR-UNOSAT
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Farther north, about 2,5 km up the road from Site 2, is the 

third location. As was true with the other locations, there was 

no presence of makeshift refineries at Site 3 in 2011, and the 

amount of makeshifts boomed, in this case to 381 refineries 

in 2014, and further developed to 592 in 2016. Here it must 

be noted that this number includes a number of sites out of 

operation that could potentially be counted in this area, and 

which are part of this site, but were not available in the 2014 

satellite imagery provided. As with Site 2, there has also been 

a shift in the area of operation to the north, where a new 

location could be identified in June 2016, with 124 makeshift 

structures; the majority of those appear to be fully operational. 

This renders the total at this location as 716 makeshift 

structures. The map below will show the increase that 

occurred at sites 1, 2 and 3 compared between 2014 and 2016. 

Site 1,2 & 3

Makeshift Structures 2014

Makeshift Structures 2016

Coordinate System: GCS WGS 1984

Datum: WGS 1984

Units: Degree

Author: PAX

Inset image:

Copyright: DigitalGlobe Inc.,

Source: US Department of State, Humanitarian Information Unit,

NextView License Produced by UNITAR-UNOSAT
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The last two locations identified and analysed are close to 

each other, 3,5 kilometres north-west of Site 3. Whereas in 

2011 no sites were visible on satellite imagery, in 2016 the 

number of refineries counted were at least 1.610 visible, 

including a small site of 45 makeshift refineries located to  

the north in the surrounding hills.

Sites 4 & 5

Makeshift Structures 2016
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Site 1

Site 2

Site 3

Site 4

Site 5

Total

0

0

0

0

0

0

162

437

<no data>

<no data>

<no data>

599

518

1354

381

<no data>

<no data>

2253

690

2766

716

187

1432

5791

Location Number of Makeshift Structures

Table 3: 
Increase of makeshift oil structured at selected sites

2011 2013 2014 2015

Conclusion 

In summary, at these selected five sites, at least 5.791 makeshift oil refineries have become 
operational since 2011. Other makeshift sites have been located in areas near Deir ez-Zor, in 
particular, northeast of Deir ez-Zor city, south of the Jafra oil field. As a constant flow of crude 
oil from wells is needed to operate the sites, it is likely that new sites will be located in the 
vicinity of the wells and major oil fields in this region. More makeshift sites are also visible on 
the road going south from this site. Another huge site can be identified east of Site 2, as visible 
on LANDSAT 8 as seen at the bottom of page 33. Yet this site fell outside the high-resolution 
imagery obtained from UNOSAT and is therefore not taken into account in this report.

In total, 36 sites have been located through Google Maps by the researcher @Obretix, shown in 
the map below. 36 A full overview of the sites including Google Earth imagery for each site can be 
found in footnote 37. 

Overview 36 makeshift oil sites Syria

Landsat 8 image indicating growth makeshift oil sites, August 2016
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T he health concerns of local residents and workers at makeshift sites in Syria have 
been documented from early in the conflict when these types of refineries started 
to appear at various locations over northern Syria. Reporters described the severe 
health problems among communities working and living in these areas. From early 

on in the conflict humanitarian organisations have documented the severe impact makeshift 
oil refineries have had on health and the environment in a more systematic way. In the 2013 
UN led Joint Rapid Assessment of Northern Syria, it was noted how the makeshift oil industry 
affected the health of communities: 

“Self-filtering of crude oil in Deir-ez-Zor is causing respiratory infections and some skin burns 
have been reported during this assessment. In addition five sub-districts reported cases of 
cancer in adults and malformations in new-borns. In Ain al Arab in Aleppo, cases of respiratory 
diseases where mentioned as well, due to inadequate filtering of oil brought from Deir-ez-Zor” . 38

More disturbingly, the report outlines the prominent role of children involved in these hazardous 
activities, stating that ‘most of the children who are not going to school were reported to work 
in filtering crude oil and operate generators. A small percentage of children in Deir-ez-Zor 
governorate were reported to work in their homes and are taking short-term jobs. Hazardous 
child labour was reported to be a high protection concern in LCI areas in Deir-ez-Zor.”39 
These concerns were echoed by UNICEF and Save the Children in their 2015 publication on 
child labour, that reported the high numbers of children involved in the crude oil filtering and 
makeshift industry in Deir ez-Zor.40

Many of the makeshift sites across Syria were visited by journalists who provided eyewitness 
accounts of the practices at these sites. These accounts are not confirmed medical facts and 
there is no reliable baseline study on the pre-conflict health situation in these areas. However, 
they do provide a valuable insight in people’s and communities’ health concerns, their medical 
complaints and their perception of working in these toxic environments. One report and 
documentary made by VICE in 2013 at sites in Deir ez-Zor, which was controlled by the Free 
Syrian Army at that time, provided some gruesome details of the effects on workers, in particular 
children, operating the refineries: 

“All day long, Ahmer helps to move barrels, which can weigh more than 200 pounds when full 
of crude, to and from a converted water tank suspended above a fire. (…) Krahim, Ahmer’s 
ten-year-old brother, has been tasked with perhaps the most hazardous assignment: his job is 
to throw and coat the inside of the tank with oil to keep its temperature above the necessary 
boiling point. For two hours I watched him at work, his feet inches from the flames, his head 
engulfed in crude oil fumes.” 41

A local doctor told the reporter that over 6.000 people are working in these conditions, 2.000 of 
whom are children, with most of them displaced orphans whose parents were killed in the war. 
“I sometimes feel overwhelmed,” the doctor told VICE: “What I learned in medical school is no 
longer enough to understand all the pathologies caused by oil and its exploitation in the region.”
Early in 2016, reporting from the Deir ez-Zor region added to the concerns. Interviewed by the 
Arab weekly, Abed Najem El-Obeid, the health care director in Deir ez-Zor, warned of further 
long-term health impacts: 

 4. Syria’s 
  civilian health 
  concerns over 
  makeshift oil 
  refineries 

“It is death. Slow death.” 
- Worker at makeshift site in Al-Hasakah.37
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“Cancers, especially lung and skin cancers, as well as fetal malformations, are being reported 
in regions outside the government’s control in the countryside. The numbers are very high 
compared to 2011 (when the Syrian revolution started). It is hard to give specific numbers 
becauseof a lack of statistics and inaccurate registrations.”

In 2013, a reporter from The Telegraph visited one of the sites of Mansour, southwest of Raqqa, 
showing footage of children working at the sites and local civilians describing the tough and 
hazardous working conditions they face day in and day out, yet having no choice. It’s either 
producing illegal oil or join the army or armed forces.42

Similar stories have emerged from the Kurdish controlled Al-Hasakah region where workers are 
exposed to toxic fumes and chemicals on a daily basis. As one worker bitterly stated: “We only 
earn $15 a day but get cancer for free.”43 During an interview with another worker at one the 
hundreds of sites in this region, more stories were shared that indicated that many civilians do 
not have any other alternative to refining oil, as many are the providers for their families:

During his daily work at the makeshift refinery, Abu Abduh has seen many accidents and cases of 
illness. Three months ago, a co-worker of his had to give up his job because the exanthema on his 
hands wouldn’t stop bleeding. About half a year ago, a friend of his stopped working after tumors 
appeared on his arms, an alleged case of skin cancer. “We keep telling ourselves that biggest 
danger of our work is an explosion during the refining process. But inhaling the fumes and being 
constantly exposed to oil without any protective equipment is just as hazardous in the long run,” 44

Other journalists visited similar sites near the small city of Qamishili, in Kurdish-controlled 
northern Syria, and interviewed several young boys working in their self-built oil refineries. One 
of them noted the difficult circumstances under which they have to work, which pose either a 
direct safety risk or a long-term health risk: “In terms of side effects, your lungs get clogged. 
Some people are getting sick, major headaches. It is death, slow death. Sometimes there are 
explosions. Until now we witnessed 5 explosions. One guy got cut in half. It doesn’t usually 
happen but when you re-cook gasoline it often explodes. Someone did it and died.” 45

Another person interviewed at this small oil site provided another horrifying account: 
 
“We’re not sleeping at night because of the coughing. We were comfortable and happy working 
at the school. Now we work in oil and it’s full of sicknesses. Some guy got cancer working here. 
God knows what’s going to happen to my hand. There’s one guy they cut off three of his fingers 
because of a small scratch that he got oil on it. If they hadn’t cut them his whole hand would’ve 
been infected and they would’ve cut it all off”.46 
 
Local residents complained about the toxic smoke flowing over the villages near Qamishili, 
affecting the health of children, pregnant women and the elderly, especially causing respiratory 
problems. These concerns raised by civilians and medical experts from different parts of Syria 
are likely to be found at every makeshift oil site in Syria, because civilians working at the sites 
are facing the same exact exposures. At the sites assessed for this research, where thousands 
of makeshift sites have been in use, the numbers of civilians affected could be as high as 
20.000, given that the accounts from earlier in the conflict at these sites, as well as anecdotal 
evidence coming from Al-Hasakah are a bleak prediction of what can be expected. 

Young boy working at makeshift oil refinery in Hasakah, Syria, 2014
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 Environmental impact

 Not only are there direct health impacts, but the use of makeshift refineries will have 
long-term ramifications, because toxic oil products will contaminate soil and water resources, 
with long-lasting impacts on the environment of these communities. As with the health concerns, 
there is no reliable baseline study on the pre-conflict environmental conditions, and therefore it 
is difficult to make direct correlations (but previous oil-related environmental pollution scenarios 
like those in Nigeria could be indicative for the situation in Syria). 

Facilities that have fallen under the control of ISIS or other rebel groups may be more 
susceptible to accidents and spills due to a lack of management expertise, particularly where 
they have been damaged during fighting. These leaks and dumps can lead to substantial 
localised environmental pollution, affecting agricultural lands and contaminating the groundwater. 

The burners in Mansoura and other parts of the southwestern countryside of Raqqa, which 
were operational for three years, contributed to a major environmental disaster in this region. 
An agricultural engineer from Tabaqa in the Raqqa governorate said, speaking on condition of 
anonymity:

“Last year was supposed to be a good harvest season but trees did not give fruit as expected  
because they were covered with soot from the burners. Even livestock has been blackened.” 47

The uncontrolled burning of crude oil for domestic purposes can release dangerous levels of 
pollutants, as mentioned earlier in this report, while the crude oil and by-products are likely to 

be disposed of into the local environment, that can further impact the health and well-being of 
communities.48

 
Residents are often unaware of the risks, and this reportedly has led to an increase in the 
number of skin and respiratory diseases in areas were crude oil has been stolen. 49 The 
products from makeshift oil refineries may be particularly hazardous and the Free Syrian Army 
and the Asala wa al-Tanmia Front have both warned against, or even prohibited, the setting 
up of makeshift refineries. 50 Communities living in proximity to the sites are likely to have been 
affected; however the impact of the refineries on health and the environment have yet to be 
systematically investigated. 51 Despite this lack of investigation, from various news reports 
in these areas, one can get a sense of the probability of a huge risk. For example, the area 
southeast of the city of Qamishli, Al Hasakah province, is now contaminated with a range of 
toxic breakdown products from these refineries. The presence and intense use of hundreds of 
makeshift oil refineries is claimed to have had a huge environmental impact on the fertile land 
around these villages. Another report on an oil site close to the Iraqi border in Kurdish-controlled 
Al-Hasakah province, on the oil field of Qura Shuk, which has hundreds of oil pumping jacks, 
though most of them are currently out of order. To ensure that the pump jacks do not start to 
rust, local operators turn them on once in a while, and pump the oil in natural basins; as a result, 
oil seeps into the local soil. “It’s either pollution, or millions [of US dollars] go cold,” the local 
Minister of Oil stated.52 

The impact of toxic oil waste products on the water systems was noted by to be a huge problem 
in a 2013 UN-led humanitarian assessment of Northern Syria: 

Man stands in between smoking oil pits, Hasakah Syria, 2014. 
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Smoke-spewing makeshift refineries dot the desert landscape around Deir ez-Zor.
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“Water pollution due to crude oil-filtering in oil-rich areas in Deir-ez-Zor is a problem affecting 
the whole Governorate. All three districts report that water pollution with oil products is a severe 
problem. The bi-products of oil-filtering are disposed of in the Euphrates River, which is the main 
source of water for the area. The pollution of drinking water poses a high health risk for the local 
population and especially for those that do not have the financial means to buy potable water 
from water tankers.” 53

These concerns were also raised early in 2016 by local experts, who noted that water was 
overused for the burners, leading to salinisation of the soil rendering large parts of agricultural 
land unfit for cultivation, as well as affecting livestock and natural life in various islands in the 
Euphrates river.54

 
Considering the scale of makeshift production sites near many villages, it is expected that water 
and soil pollution will continue to be a widespread problem across oil-rich governorates like Deir 
ez-Zor, Raqqa and Al-Hasakah, affecting access to clean water and having negative ramifications 
for agricultural sites. Clean-up operations of oil spills to prevent further environmental damage 
and minimize human health consequences are costly and require a vast amount of expertise 
and funding. The recent clean-up project of Ogoniland in Nigeria, which is heavily polluted by 
oil spills and local oil refineries, is estimated to cost $ 1 billion dollars, which is indicative for the 
complexity and impact of large scale destruction and pollution in oil rich areas. 55

 
 No alternatives to oil 

 The socio-economic necessity is a recurring theme in all interviews given by civilians 
in the previously mentioned articles and documentaries. The most important reason to 
start operating a makeshift refinery is to generate income, as there are little to no other job 
opportunities; essentially, this is the only game in town for those who have to support their 
family. Or as one Kurdish oil worker told a reporter in 2016 at a site near Qamishili: “Those 
who work here say if they don’t die of cancer or lung diseases, they will surely die of hunger,”.56 

This gives local civilians and governance structures very few options when it comes to making 
difficult choices between short-term economic survival or long-term health and environmental 
problems. Rebuilding Syria therefore also demands a focus on providing alternatives for these 
hazardous labour activities. 

 Wider concerns over conflict, environment and  
 public health 

 The research done for this analysis raises broader questions about the impact of 
conflict on the environment and the direct and long-term health consequences of conflict related 
environmental damage. Yet, for too long the environment has been seen as a low priority, 
something of a luxury to be included in post-conflict reconstruction and development plans. 
But a growing body of evidence and work done by, among others, the Joint UNEP/OCHA 
Environmental Unit,57 United Nations Develop Programme (UNDP) and a range of humanitarian 
organisations 58and advocacy groups 59 have highlighted the importance of improved linkages 
between conflict assessment and environmental impacts.

Protection of civilians in armed conflict is linked with protecting the environment they live in; 
from the air they breathe, to the water they drink, to the soil they till and the urban environment 
they live in, these can all be affected by conflict. Wide-scale destruction of built-up areas can 
leave millions of tons of rubble, often a mixture of cement, asbestos and waste products; damage 
to heavy industry, oil facilities and power plants can result in the release of toxic chemicals and 
pollute the soil and drinking water; damaged military material or sites often leave a toxic footprint, 
or can be a source of exposure to civilians working on military scrap metal or children using 
them as a playground. Indirectly, the collapse of environmental governance results in piling up of 
household, industrial and medical waste, and can lead to the spread of communicable diseases. 
These environmental and related public health hazards are often ignored, or their consequences 
underestimated, which can result in prolonged exposure of civilians to a range of hazardous 
substances, in particular vulnerable group like pregnant women, children or the elderly. 

PAX believes that the protection of civilians must also include an environmental component. 
This starts with recognising the toxic environmental consequences of conflict and the need for 
addressing these within humanitarian action. States and international organisations should 
call for actions and initiate a process of tackling these concerns through systematic monitoring 
of conflict related environmental damage and providing support to relevant international 
organisation to, as was called for during the UN Environmental Assembly in Nairobi, May 
2016.60 Traditionally, environmental concerns are low on the list of priorities and reserved for 
post-conflict assessment and rebuilding. Yet, greater consideration of the environmental impact 
of military activities during their planning and execution, as well as increased mainstreaming 
of the environment in humanitarian operations, could help reduce the environmental footprint 
and civilian health consequences of conflicts. Humanitarian impacts go beyond the visible 
consequences of conflict, and require a holistic approach, making relief and response work 
more effective and efficient, as well as providing the ground work for sustainable recovery and 
reconstruction.!
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Close-up view of makeshift oil site, Deir ez-Zor, Syria, 2016
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 Conclusion

 Reports and anecdotal evidence from different oil sites assessed for this research 
are extremely worrying for civilians and communities at these locations. With an increase 
of over 5.700 makeshift oil refineries at five selected sites in Deir ez-Zor, there are likely 
tens of thousands of civilians exposed on a daily basis to hazardous chemicals. Preparing 
and operating makeshift oil refineries will have severe and long-term consequences for the 
health and well-being of those involved, as they face acute and chronic health risks from both 
explosive dangers of the crude oil furnaces, and exposure to toxic vapours and chemical 
substances that are released during the refining process. In particular vulnerable groups such 
as orphaned children, who are reportedly heavily involved in the refining process, are likely to 
suffer from being exposed to these toxins. Understandably, these communities do not have the 
luxury of a choice, as families need to find a way to earn a living. Yet identifying these kinds of 
practices at an early stage is crucial for timely intervention as soon as the situation allows, and 
preventing further acute and chronic civilian health risks and long-term environmental pollution 
that can affect communities. 

The increase in attacks by the US-led Coalition forces and the Russian Air Force on ISIS’s 
professional oil infrastructure drove the group, as well as local civilians, to step up the construction 
of makeshift oil refineries to keep the flow of revenues up or provide a household income. Though 
hundreds of oil refineries were already present in Deir ez-Zor before the take-over by ISIS, there 
has been a steep increase since the start of the aerial bombing campaign in 2014 as these 

attacks severely damaged professional oil installations and the wider oil infrastructure. Though 
this is an unintended and unforeseen consequence of the conflict, as the aim of Coalition forces 
and the Russian Air Force is to deny ISIS from profiting from oil revenues, it can be disputed that 
successfully blocking oil extraction and refining by aerial bombing these sites would succeed. 
Even though it will hamper and limit the income, oil refining continues and oil products continue to 
be exported. A more critical approach should be given to the widespread corruption that results in 
oil smugglers continuing to find buyers for their oil in Iraq, Turkey, government-controlled Syrian 
territory and Iraqi Kurdistan. 

Addressing the wider consequences of conflict on the environment and related public health risks 
is no longer a luxury, considering the state of the planet after decades of pollution affecting our 
living and working environments, and leading to an increase in conflicts over access to natural 
resources. Moreover, this link should play a larger role in conflict assessment, humanitarian 
response and peacebuilding activities, if we want to aim for building back a better life for all those 
who have suffered for years as a result of this protracted conflict.  

 5.  Conclusions      & recommen-
  dations

Worker prays at makeshift oil refinery, Hasakah, Syria, 2014
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 Recommendations  
 
 Tackling the health and environmental impact of conflict requires innovative methods 
to quickly identify conflict-related environmental damage and the related effects on public 
health.The rise of makeshift oil refineries is only one type of underreported consequence of 
conflict that needs full attention in planning early recovery and response, as well as the wider 
socio-economic development plan for the reconstruction of Syria. It also highlights the need 
to carefully balance and relate use of military force against targets that can lead to serious 
unintended consequences. Therefore, the following recommendations are made:

 !	 Full	identification	of	all	makeshift	sites	across	Syria: This identification  
  exercise undertaken by civil society, governmental health and environmental  
  authorities should collect ground data on the impact of makeshift oil sites and  
  damage to the oil infrastructure. This should lead to the production of an  
  overview of locations and a baseline study that can be incorporated into public  
  health response planning and post-conflict environmental impact assessments. 

 !	 Develop	public	health	interventions	and	monitoring	in	villages	near	these		
	 	 sites: Dealing with the effects of exposure to oil-related chemicals will require  
  a substantial health program that will assess their health impact. Monitoring  
  programs will need to be set up to ensure civilians have access to medical help  
  when required. There is an urgent need to better understand how to treat and  
  prevent the long-term impact of exposure to toxins from these activities. 

 ! Provide	livelihood	support	programs	for	local	civilians:	Even after the 
  conflict has ended, civilians are likely to continue to work at makeshift sites 
   in order to provide an income. Raising awareness about the health consequences,  
  as well as providing basic protective equipment is the minimum that could be  
  done to minimize the harm borne from the operation of and proximity to these  
  refineries. Support must be provided for building alternative incomes through  
  socio-economic programs to minimize the number of civilians and in particular  
  children who are involved in makeshift oil refining.
 
 !	 Investigate	the	demand-side	of	the	market	for	Syrian	oil	and	the	
	 	 smuggling	networks:	Tackling the oil-smuggling business and addressing  
  cross-border oil selling can strongly contribute to minimizing oil revenues to  
  terrorist groups. This ought to lead to less targeting of oil infrastructure, thereby  
  preventing further localised pollution and the subsequent health risks.

 !	 Identify	possible	environmental	recovery	interventions:	This includes   
  dealing with contaminated water and soil and developing contingencies for  
  mobilising the required resources once the security situation allows. !
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