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2. General trends

2.1 Oil production
According to the data released by the US Energy Information Administration (EIA), global production of crude 
oil amounted to 27.6 billion bbl in 2012. The majority of this global oil production has historically stemmed 
from the large oil fields located in the Middle East, which accounted for around of the world production in 
2012. However, in the last 10 years oil production in the Middle East has fluctuated, mainly because of decreasing 
production at maturing oil fields and the changeable political climate. This trend is expected to stabilise in 
the future, with the Middle East/North Africa region showing a

Other regions that are playing an increasingly important role in oil production are Eastern Europe/Central Asia 
and North America. The following figure presents the historical data and the forecasted trends for oil production 
by region.

Figure 2.1  Historical and forecasted oil production by region, 2000–2030
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Source: EIA, 2011; EIA, 2013; IEA, 2012; National Energy Board, 2013; GWI

Oil production in Eastern Europe/Central Asia is expected to  with a CAGR of 
 Although the major contribution to the volume of oil produced in the region is 

generated in – accounting for around in 2012 – the steady increase in oil production 
is also determined by the expansion of the oil sector expected 
CAGR of 

North America has been experiencing a boom in oil production since 2011, which has 
This fast growth of 

its oil industry has been due to the rapid development of unconventional resources, such as tight oil and the 
Canadian oil sands. his increasing trend is expected to s

The majority of the world oil production is generated at onshore oil wells. We estimate that oil 
were produced onshore in 2012, accounting for  Onshore oil production is also 
expected to increase further in the future. Sam
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The breakdown of oil production in 2012 by onshore and offshore locations is presented in the following figure.    

Figure 2.2  Onshore and offshore oil production, 2012

Production type
Oil production 

(billion bbl) %
Onshore 72.5%
Offshore 27.5%
Total 100.0%Onshore 72.5%

Global oil production
(2012)

Offshore 27.5%

Source: GWI

With regards to onshore oil production among different regions,

 These three 
regions together accounted for 78.3% of the world onshore oil production in 2012. The following figure shows the 
regional breakdown of onshore oil production in 2012.       

Figure 2.3  Onshore oil production by region, 2012
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2.6 Market forecast
We estimate that the global market for water management equipment and services in the oil and gas industry is 
worth in 2014, growing to in 2020 with a typical CAGR of  Investment in services 
and technologies for water treatment will see the largest share of this growth, with significant opportunities in 
managing the water from unconventional resources. The total market for water treatment equipment and services 
is estimated to be worth  in 2014. The following figure summarises our forecast of global oil and gas 
water management expenditure in 2014 and 2020.

Figure 2.11  Global oil and gas water management market, 2014–2020

Global produced water 
management market
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Global produced water
management market

(2020)

Water hauling services
  
Water disposal services 

Produced water treatment services

Produced water treatment equipment

Segment ($m) 2014 2020 CAGR
Water hauling services
Water disposal services
Water treatment services
Produced water treatment equipment
Total

Source: GWI

We believe that the most attractive regions in this market will be the areas where there has been significant 
investment in the development of unconventional resources, resulting in the largest increases in produced water 
volumes. Areas of particular interest include the expansion of coalbed methane production in Australia and 
South East Asia, increased extraction of bitumen through steam injection in Canada, and the implementation 
of enhanced oil recovery projects in the Middle East. The largest regional market is in North America, worth an 
estimated  The North American water hauling and disposal 
markets are more developed than in any other region. In the future, restrictions on the disposal of produced water 
and working with scarce water resources will provide opportunities in advanced treatment technologies. The 
fastest growing region is  growing at o a predicted value of  
The following figure shows the regional markets for oil and gas water management in 2014 and 2020.
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The following figure lists a selection of water reuse solutions in the US. 

Figure 3.28  Selection of current water reuse solutions in the US 

Provider Technology Location
Capacity  
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3.3.8 Water treatment delivery systems 

3.3.8.1 Overview

Three main types of water treatment delivery system are available:

•	 Mobile units: Located at the well pad, mobile units are smaller, readily movable units that 
primarily treat flowback water during the initial stages of hydraulic fracturing. Mobile units have 
a lower treatment capacity, and maintaining them can be problematic. 

•	 Semi-mobile units: Larger systems serving multiple wells in the area. Semi-mobile units are more 
robust than mobile treatment, allowing a wider selection of advanced technologies to be used 
without compromising the flexibility of the treatment system to follow the production pattern. 
Semi-mobile units are adaptable enough to treat produced water to varying quality levels, ranging 
from simple TSS removal to distilled water treatment. 

•	 Centralised treatment plant of 10,000–50,000 bbl/d (1,590–7,949 m³/d): A long-term produced 
water solution that serves large areas through a fixed facility connected to well pads by pipeline 
networks, rail or road transport. This is a very robust system that is able to handle varying 
levels of both flowback and produced water. A better economy of scale can be achieved with a 
centralised treatment plant than with mobile well-head treatment. Sam
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3.3.11.3 Water service providers 

Figure 3.33  Major water service providers in the US 
Company name Expertise General overview 
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expectation that companies should treat water for beneficial purposes is increasing the need to identify and adopt 
more cost effective and efficient technologies.

Brine management: The volumes of brine being generated during the treatment process are an important 
concern, especially as regulations tighten. The difficulty in disposing of brine is exacerbated at inland CSG 
operations, where it cannot be economically transported to the sea for disposal, and must therefore be treated 
on-site. The need for improved brine management solutions is driving development within the zero liquid 
discharge/evaporation/high recovery technology market. 

4.1.3 Regulations
The primary control and oversight of the activities of the Australian CSG industry and produced water 
management rests with the respective state governments.

4.1.3.1 Regulatory bodies in Queensland and NSW

The state governmental bodies responsible for regulating the activities of the CSG industry in Queensland and 
NSW are summarised in the following figure.

Figure 4.6  CSG industry regulatory bodies
Queensland New South Wales
Department of Environment and Heritage Protection (DEHP): 
Facilitates project approvals and compliance within the CSG 
industry. 

Office of Coal Seam Gas (OCSG): Regulates all non-
environmental aspects of the CSG industry, administers 
petroleum titles and grants exploration approvals.

Office of Groundwater Impact Assessment (OGIA): Manages 
groundwater in the State and assesses the impact of water 
extraction during the CSG production process. OGIA comes under 
the Department of Natural Resources and Mines (DNRM).

NSW Environment Protection Authority (EPA): 
Regulates the environmental and health impacts of CSG 
activities, and has responsibility over compliance and 
enforcement for licence breaches.

CSG Compliance Unit: The compliance and enforcement arm for 
CSG projects and ensures that CSG E&P companies comply with 
licences. The unit comes under the DNRM.

Department of Planning and Infrastructure (DP&I): 
Delivers the Strategic Regional Land Use Policy 
that establishes CSG exclusion zones and assesses 
development applications for major CSG projects.
NSW Office of Water: Evaluates the potential impact of 
CSG proposals on water resources.

Source: State of Queensland, 2014; NSW Government, 2012

Queensland water management legislation

Project approvals:

Coal Seam Gas Water Management Policy 2012: This encourages beneficial use of CSG produced water as a 
valuable resource, and E&P companies follow it when managing their produced water under their EA. The policy 
has the following priorities:

1. CSG produced water must be used for beneficial purposes such as to benefit the environment or 
new and/or existing water users or water dependent industries.

2. Where beneficial use is not applicable, CSG produced water must be treated and disposed of to 
ensure the environment is protected.

Complementing this policy, the Environmental Protection Regulation (2008) was amended in September 2013 to 
exempt higher quality CSG produced water from being categorised as a regulated waste. This amendment applies 
when: 

•	

•	

This amendment means that the additional tracking, transport and disposal requirements of CSG produced water 
only apply to streams that are high in salinity and brine concentrates. This has resulted in a reduction in regulatory 
burden for the majority of CSG produced water. All treated or untreated CSG produced water that does not meet 
the above water quality standards will remain a regulated waste and may not be used for beneficial purposes.
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4.5.1 Market forecast: Russian Federation
We predict that capital expenditure on coalbed methane produced water treatment in the Russian Federation will 
be worth in 2014 and 2020. Growth in this sector will be dependent on the success 
of  Produced water volumes from this project could 
reach  The largest proportion of investments will be on technologies, worth  

 There may be opportunities for advanced treatment technologies as production develops, 
and the best practices for produced water management become clear.

Figure 4.35  Produced water volumes in coalbed methane production, 2011–2020
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Figure 4.36  Capital expenditure on produced water treatment for coalbed methane, 2011–2020
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5.2.2 Bitumen extraction: in-situ and open-pit mining
Open-pit mining is used for the extraction of bitumen that is located less than 70 m below the surface. To extract 
bitumen that lies any deeper than this, in-situ extraction methods are required.

Since 2005 in-situ extraction has slowly been replacing open-pit mining as the main extraction process (see 
following figure). In 2012, almost was recovered using in-situ extraction, while  was 
extracted by mining.

Figure 5.6  Extraction of bitumen in the Canadian oil sands: in-situ vs. mining, 2005–2012
Thousand bbl/d 2005 2006 2007 2008 2009 2010 2011 2012
Mining 
In-situ
Total production

Source: CAPP, 2013

The majority of bitumen extraction in the future will be through in-situ processes, owing to the fact that 
 The following figure shows the Canadian 

National Energy Board (NEB) forecast of oil sands production using in-situ extraction and open-pit mining to 2035.

Figure 5.7  Forecast of Canadian oil sands production by in-situ extraction and open-pit mining to 2035
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The list of future oil sands projects also confirms the growth of in-situ extraction projects. As of December 2013, 
there are:

•	

•	

5.2.3 Water requirements for in-situ and mining processes
The main source of freshwater for mining projects, which are mainly located north of Fort McMurray, is the 
Athabasca River, which flows through the largest bitumen deposit – Athabasca. As for in-situ projects, brackish 
water and the Peace River are the water sources which are primarily used.

The following figure illustrates the water required for the extraction of bitumen using in-situ and mining 
processes. In both mining and in-situ extraction, formation water is mixed with a much larger volume of recycled 
and freshwater. Water reuse is high for both processes, though the volume of water required to produce one barrel 
of oil is significantly higher when bitumen is extracted through mining.Sam
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5.9.5 Middle East/North Africa
Figure 5.48  Produced water volumes in steam EOR for heavy oil production, 2011–2020
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Figure 5.49  Capital expenditure on produced water treatment in steam EOR for heavy oil, 2011–2020
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The breakdown of global enhanced onshore oil production by EOR method is presented in the following figure.  

Figure 6.2  Breakdown of global onshore enhanced oil production by EOR method used
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Source: Oil & Gas journal, 2012; GWI

The application of EOR methods is expected to grow in the future in order to increase global oil production 
and maintain ageing oil fields at current levels of productivity. According to International Energy Agency (IEA) 
estimates, the US will expand its oil production by EOR up to by 2030. Other countries that 
are expected to develop the implementation of EOR techniques include  The 
following figure shows the IEA’s forecast of the future expansion of oil production by EOR. 

Figure 6.3  Forecast of oil production by EOR from different countries in 2015 and 2030

Oman

Algeria

Qatar

United Arab Emirates

Russia

Canada

Kuwait

China

Saudi Arabia

United States

0.0 0.5 1.0 1.5 2.0 2.5

2015

2030

Capacity (million bbl/d)

Source: IEA; GWISam
ple

Chantal Marchesi
Rectangle



  6. CONVENTIONAL PRODUCTION  

  174  © Global Water Intelligence, 2014. Contact ewelsh@globalwaterintel.com for permissions.

6.2.7.5 Water technology providers

Water technology providers are international companies which primarily specialise in water treatment for the 
oil and gas industry. In recent years, water companies that had generally been working in other industries or 
in the municipal sector have begun to enter the produced water market in the Middle East, owing to the many 
possibilities that the sector offers. As discussed in Section 6.2.5, water technology companies usually sell their 
products  Some of the water technology companies that 
provide products and solutions in the Middle East are presented in the following figure.

Figure 6.8  Selected water technology companies active in the Middle East

Company Country of origin
Presence in the  
Middle East Products

PWA – ProSep

 

Siemens Energy  

Veolia Water 
Solutions & 
Technologies

France UAE, Qatar, Kuwait, 
Oman, Saudi Arabia

De-oiling hydrocyclones, de-sanding hydrocyclones, IGF 
systems, CPU systems, media filter equipment, thermal 
treatments, membrane technologies

Source: GWI 

6.2.8 Iraq

6.2.8.1 Oil and gas reserves and production

Iraq is currently ranked in terms of the largest proven crude oil reserves in the world – a ranking which could 
be improved in the future as much of the country’s hydrocarbon resources remain undiscovered. In 2013, proven 
crude oil reserves were estimated at  while proven dry natural gas reserves amounted to 

The following figure presents Iraq’s proven crude oil and dry natural gas reserves from 1980 to 2013.

Figure 6.9  Proven oil and dry natural gas reserves in Iraq, 1980–2013
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