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1. Foreword

Welcome to Oil & Gas UK’s 2017 Environment Report, which provides an update on the environmental performance 
of the UK offshore oil and gas industry to the end of 2016. The report analyses and interprets data gathered and 
monitored by the regulator, and covers emissions to atmosphere, discharges to sea, accidental oil and chemical 
releases, and waste disposal.

For the last two years, the sector has focused on improving efficiency in its offshore operations – increasing 
production while halving unit operating costs – despite the challenges of a maturing oil and gas basin. Implementing 
these efficiencies has also brought improvements in environmental performance in several key areas, demonstrating 
that increasing efficiency can bring environmental benefits rather than generating greater risk. 

Production increased by almost 16 per cent from 2014-16, while over the same period carbon dioxide (CO2) emissions 
from the UK Continental Shelf (UKCS) saw just a 4 per cent increase. The sector’s long-term trend for CO2 emissions is, 
however, downwards and it should be noted that there was a minor decrease from 13.2 million tonnes in 2015 to  
13.1 million tonnes in 2016. Industry’s greenhouse gas emissions contribute around 3 per cent of the total UK 
emissions – the same level as recorded in 2015.

Since 2014, the average emissions per unit of production on the UKCS – its carbon intensity – have been falling due to 
improvements in efficiency and the use of new technologies. On average, industry has increased production efficiency 
on existing installations from 60 per cent in 2012 to 73 per cent in 2016 without consuming additional energy.

Innovative technology has also helped the sector reduce the proportion of associated gas flared and vented. Newer 
installations are designed to flare less, while an increasing number of older platforms with routine flaring built-in are 
being decommissioned. 

Industry reduced by 6 per cent the amount of produced water – which comes to the surface during oil and gas production 
– discharged to sea. This is because record levels of produced water were reinjected into suitable subsurface strata or the 
reservoir itself as an alternative to discharging to sea and, where technically feasible, to aid enhanced oil recovery.

There were 520 unplanned releases of oil and chemicals – amounting to around 370 tonnes – to the marine environment 
in 2016. Of these, 287 were unplanned releases of almost 115 tonnes of oil – representing 0.00014 per cent of total 
production, and less than 6 per cent of the total oil that entered the marine environment in the form of produced water. 

Underpinning industry’s drive to continually improve its environmental performance is the work being done by  
Oil & Gas UK’s Health, Safety and Environment Team, together with members and stakeholders, to manage the 
regulatory pressures that affect the licence to operate. 

Over the past year, key areas of focus include the implications of Brexit on environmental legislation, the low-carbon 
economy, oil spill response, and collaboration with regulators managing implementation of EU directives. The industry 
takes its responsibilities for the environment seriously as is demonstrated by the performance captured in this report.  
We hope you find it helpful and informative. 

Any queries should be directed to Louise O’Hara Murray, Oil & Gas UK's Environment Manager, on  
lmurray@oilandgasuk.co.uk.

Louise O’Hara Murray,  
Environment Manager, Oil & Gas UK



6

ENVIRONMENT REPORT 2017

2. Key Findings

Industry Emissions and Discharges

• Total greenhouse gas emissions from UK upstream operations decreased in 2016 by nearly 1 per cent to  
14.6 million tonnes of carbon dioxide (CO2) equivalent, contributing 3 per cent of the UK’s total emissions. Despite 
the increase in production last year, the decommissioning of platforms that used older turbine technology 
coupled with the commission of new, energy efficient installations has led to this decreased emissions footprint. 

• Since its peak in 2013, CO2 emissions per unit of production (carbon intensity) on the UK Continental Shelf  
(UKCS) also continue to fall to 21,000 tonnes per million barrels of oil equivalent (boe) produced. Improved 
production efficiency1 from existing assets has driven this trend, rising from a low of 60 per cent in 2012 to  
73 per cent in 2016.

• Over 1.2 million tonnes of gas were flared on the UKCS in 2016, often for safety reasons. This is a 2 per cent 
increase on 2015 and reflects the growth in production over the same period. 

• The amount of gas released through venting declined by 12 per cent in 2016, down to 37,000 tonnes. 
 

• Overall, the proportion of associated gas flared and vented has continued to fall since 2014 as newer  
installations are designed to flare less, and older platforms with routine flaring built-in are decommissioned.

• The amount of produced water2 discharged to sea on the UKCS in 2016 was down by 6 per cent on the previous 
year to 155 million cubic metres. This is because more produced water was reinjected into the subsurface.

• Reinjection of produced water was up 30 per cent on 2015 to 48 million cubic metres and is at its highest recorded 
level, as more companies deploy innovative techniques to enhance oil recovery and reduce the quantity of 
produced water discharged into the marine environment.

• Around 2,000 tonnes of oil were discharged to sea with produced water, making up just over 0.001 per cent of 
the total mass of produced water discharged. 

• 163 tonnes of chemicals were discharged to sea per million boe produced in 2016, reflecting a decline in 
chemicals used for drilling as activity fell to 110 wells last year. Increased production caused a minor rise  
(3 per cent) in the amount of production chemicals discharged. However, this proportion was lower than the  
5 per cent rise in production and demonstrates effective management of chemical use.

• Of the chemicals discharged to sea, 72 per cent were classified as those that Pose Little Or No Risk (PLONOR), 
with only 6 per cent carrying a substitution (SUB) warning. While there was a minor increase in SUB production 
chemicals discharged in 2016, overall, the number being used fell from 216 in 2011 to 182 last year.

• The mass of drill cuttings discharged to sea fell by 4 per cent in 2016 to 40,300 tonnes, as the level of drilling, 
specifically for development wells, saw a substantial decrease.

1 Total annual production divided by the maximum production potential of all fields on the UKCS. 
2 Water that comes to the surface with hydrocarbons during production. 

6
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• The amount of waste generated through the UK’s upstream oil and gas activity fell by 22 per cent to under 
170,000 tonnes in 2016 – the lowest in a decade. This is primarily due to reduced operational waste.

Accidental Releases and Discharges

• In 2016, there were 520 unplanned releases of oil and chemicals to the marine environment with a total mass of 
around 370 tonnes. Accidental release data are sensitive to low frequency, high mass release events.

• Of these, 287 were unplanned releases of almost 115 tonnes of oil. This represents less than 0.00014 per cent  
of total production and less than 6 per cent of the total oil that entered the marine environment in  
produced water.   

• The average mass of oil released per occurrence was 0.4 tonnes in 2016, compared with an average of 0.6 tonnes 
per occurrence from 2010-16. The average total mass released per year from 2010-16 was almost 172 tonnes.

• Almost 258 tonnes of chemicals were accidentally released in 233 incidents in 2016. Of these, the majority  
(215 tonnes, 84 per cent) were low hazard or PLONOR.

• Unplanned chemical releases represented less than 0.1 per cent of the total mass of chemicals used and  
0.25 per cent of the chemicals intentionally discharged under permit. 

• In 2016, the average mass of chemicals per release was 1.1 tonnes, compared to an average of 2.3 tonnes from 
2010-16.
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3.  Permitted Offshore Emissions and Discharges

In Summary

As a mature basin, the UK Continental Shelf 
(UKCS) strives to continuously improve its 
environmental performance and efficiency 

while production of oil and gas becomes 
more technically difficult. The recent drive to 
improve efficiency and reduce costs in oil and 
gas operations does not, and should not, mean 
a reduction in environmental performance or 
greater risk to the environment. 

The Offshore Petroleum Regulator for 
Environment and Decommissioning (OPRED),  
part of the Department for Business,  
Energy & Industrial Strategy (BEIS), regulates  
the industry’s offshore emissions and discharges. 
UKCS operators must apply for a permit to 
produce emissions to air or discharges to sea,  
and these must be reported to OPRED through 
the Environmental Emissions Monitoring  
System (EEMS). As part of the permit  
application, companies must consider the 
potential environmental effects and any 
mitigation measures.

The emissions and discharges monitored include: 
produced water, chemical releases, drill cuttings, 
greenhouse gas emissions, gas flared and vented, 
and the amount of waste generated by upstream 
oil and gas operations. 
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There were fewer emissions and discharges 
from the UK offshore oil and gas industry in 
2016 compared with 2015 despite an increase 
in production. This reflects effective process 
management and application of the best available 
techniques by industry. 

Moreover, as the industry strives to continually 
reduce its greenhouse gas emissions, it displays 
the role indigenous oil and gas can play in the 
UK’s energy mix, providing a secure, affordable 
source of energy as the country moves to a  
lower-carbon future. 

3
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3.1  UK Conti nental Shelf Acti vity 

Against the backdrop of a 60 per cent fall in oil price and a 45 per cent drop in capital investment from 2014-16, 
the UKCS saw a production increase over the same period due to improved production efficiency from existing 
assets and new field start-ups. Facing a difficult economic climate, companies have driven improvements in 
production and operational efficiency across UK offshore installations to ensure the long-term sustainability and 
competitiveness of the industry3. 

Efficiency gains, combined with new business processes and deployment of technologies, have all contributed to 
continued improving environmental performance on the UKCS over 2016 as outlined in the sections that follow. 

Figure 1: Historic and Forecast Production 
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3 See Oil & Gas UK’s Business Outlook report at www.oilandgasuk.co.uk/businessoutlook
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3.2 Produced Water

When oil and gas are produced, water that lies under the ground is also brought to the surface. This produced water 
can make up over 95 per cent of produced liquids in some fields and is separated from the hydrocarbons before 
either being reinjected into the reservoir to increase production, or treated and discharged to sea. Operators gain 
approval for produced water discharges by applying for a permit. 

Produced Water Volumes
The total amount of produced water handled on the UKCS follows the general trend of production and had 
therefore been declining since 2000 (see Figure 2 overleaf). Over time, however, the decline in production had 
been greater than the decrease in produced water generated. This is because, as the UKCS matures, hydrocarbons 
become harder to reach and extract, which, in the process, generates larger volumes of produced water per unit 
of production. 

Since 2014, the UKCS has reversed the production decline of the preceding 15 years resulting in a rise in total 
produced water to 203 million cubic metres in 2016 (accounting for 72 per cent of total well stream fluids). Despite 
this, the amount of produced water discharged to sea fell by 6 per cent from 165 million cubic metres in 2015 to 
155 million cubic metres in 2016. This is because record levels of produced water were reinjected into suitable 
subsurface strata or the reservoir itself as an alternative to discharging to sea and, where technically feasible, to 
aid enhanced oil recovery (EOR). The amount of produced water reinjected to the subsurface increased to almost  
48 million cubic metres last year, up 30 per cent from 2015. 

One project that is an exemplar of increased produced water reinjection is Apache North Sea’s Aviat gas field, 
brought online during 2016. The Aviat field is tied-back to the neighbouring Forties Field and provides fuel gas 
for generating power as offshore installations are not connected to the National Grid. The use of fuel gas brings 
environmental and financial benefits, namely significantly reduced diesel consumption and increased uptime of 
injection pumps on the Forties field, which in turn helps maximise produced water reinjection. 
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Figure 2: Total Produced Water Discharged to Sea and Reinjected versus Production
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International Comparison
The International Association of Oil & Gas Producers (IOGP) reports that globally 0.6 tonnes 
of produced water were discharged and 0.5 tonnes were reinjected per tonne of hydrocarbon 
produced (both onshore and offshore) by IOGP member companies in 20164. 

In comparison, 1.8 tonnes of produced water were discharged and 0.6 tonnes reinjected per tonne of 
hydrocarbon produced on the UKCS during 2016. This reflects the maturity of the UKCS and its technically 
challenging environment compared to other basins around the world. It is therefore to be expected that 
more produced water is generated in the UK than the global average.

When comparing specifically with Norway, 2.4 tonnes of total produced water were generated per tonne of 
hydrocarbon on the UKCS in 2016 compared with 0.8 tonnes of produced water per tonne of hydrocarbon 
on the Norwegian Continental Shelf 5. This is because many of the larger fields in Norwegian waters are yet 
to reach high levels of water as a percentage of total production and new fields with high levels of daily 
production are continuing to come on-stream. Similarly to the UK, 24 per cent of total produced water is 
reinjected into the subsurface.

4 See IOGP Environmental Performance Indicators 2016 at http://www.iogp.org/data-series
5 See Norsk Olje & Gass Environmental Report 2017 at http://bit.ly/NorskEnvironRep17
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Produced Water Composition
Produced water accumulates small amounts of naturally occurring substances through contact with the reservoir 
rock, including dispersed oil, dissolved organic compounds and naturally occurring radioactive materials (NORM). 
Trace production chemicals are also present. If discharged with produced water, these chemicals rapidly dilute 
within the marine environment. The type and composition of chemicals produced are determined by the reservoir 
geology, maturity and production life stage.

Oil in Produced Water
Around 2,000 tonnes of oil were discharged to sea with produced water, making up just over 0.001 per cent of the 
total mass of produced water. This is down 4 per cent from 2015 despite the 5 per cent production increase over 
the same period. 

OSPAR Recommendation 2001/1 requires that individual installations do not exceed an average oil in water 
concentration of 30 milligrammes per litre (mg/l). In 2016, the average concentration of oil in produced water 
across industry was 13.3 mg/l, down from 14.9 mg/l in 2015. This maintains the general trend since data have 
been recorded using the GC-FID method, in place since 2007. At such low concentrations, oil rapidly disperses and 
is quickly broken down by naturally occurring bacteria.

International Comparison
The concentration of oil in produced water on the UKCS remains comparable to global and 
Norwegian values. The global average was 11.4 mg/l in 2016, while Norwegian data6 show 
concentrations of 12.3 mg/l. 

Figure 3: Oil Discharged with Produced Water to Sea
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6 See Norsk Olje & Gass Environmental Report 2017 at http://bit.ly/NorskEnvironRep17
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Naturally Occurring Radioactive Materials in Produced Water
Radium and many other radionuclides occur naturally in seawater and have done so for millions of years. The 
UKCS rock strata contains radionuclides of the uranium and thorium decay series and some of these dissolve 
into the water in the reservoir. These do not have a significant impact on the marine environment or human 
health. Permits for offshore reinjection or discharge of produced water are approved on the condition that the 
operator notifies the relevant environment agency if the concentration of Ra-226 is greater than 0.1 becquerel per 
millilitre (Bq/ml). Discharges of NORM are controlled through permits issued under the Radioactive Substances Act  
(RSA) 1993.

There is an increase in NORM discharged to sea of almost 50 per cent since 2014. The amount of NORM discharged 
is dependent on the reservoir conditions and the volume of produced water discharged. Despite this rise, the 
average Ra-226 concentration and the average total NORM concentration remain consistently and significantly 
below the 0.1 Bq/ml limit.

Figure 4: Breakdown of NORM Discharged in Produced Water
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3.3  Chemicals

The offshore oil and gas industry uses chemicals in the exploration and production of hydrocarbons. Usage is kept 
strictly to the amounts required for the designated task to avoid waste and ensure a responsible environmental 
performance. BEIS must permit all discharges in advance, and operators are obliged to continually review the 
volume and types of chemicals they use. 

Only chemicals that have been registered with the Centre for Environment, Fisheries and Aquaculture Science’s 
(CEFAS) Offshore Chemical Notification Scheme (OCNS) are permitted for use and discharge. The OCNS applies 
the OSPAR Harmonised Mandatory Control Scheme (HMCS), developed through OSPAR Decision 2002/2  
(as amended by OSPAR Decision 2005/1) and its supporting recommendation. The OSPAR HMCS contains a list of 
chemicals that it considers to Pose Little Or No Risk (PLONOR) to the environment, as well as those for which there 
is a substitution warning (SUB) and a less environmentally hazardous alternative should be used if practicable.

Mass of Chemicals Discharged
In 2016, just under 102,000 tonnes of chemicals were discharged to sea (163 tonnes per million barrels of oil 
equivalent (boe) produced). Sixty-eight per cent of this (70,000 tonnes) were from drilling activities, 29 per cent 
(29,000 tonnes) from production-related activity, and 3 per cent (3,000 tonnes) were pipeline chemicals. 

The mass of chemicals discharged is dominated by drilling chemicals. These are used in cementing and in drilling 
fluids, which are important for safety and controlling the well’s pressure. Since 2000, however, the amount of 
drilling chemicals released has fallen by 35 per cent in line with the reduction in drilling activity over this period. 
The spike in 2013 (see Figure 5 overleaf) is due to more complex wells being drilled and is out of step with the 
downward trend since 2010.

Although UKCS production has been in decline since 2000, there has been a more gentle fall in the use of production 
chemicals. This is because of the basin’s maturity, which requires more chemicals to improve recovery rates and to 
meet oil in produced water targets (see section 3.2 on produced water). 

In 2016, 880 tonnes more production chemicals were discharged to sea, a 3 per cent rise on the previous year. This 
is proportionally lower than the 5 per cent rise in production over 2016, demonstrating the effective management 
of chemical use by companies.

Chemicals used for pipeline maintenance are designed to prevent corrosion or scale build-up. As shown in  
Figure 5 overleaf, the amount used increased to levels just above the last peak seen in 2014, but still only accounted 
for 3 per cent of total chemicals discharged. The spike last year is due to some large pipelines undergoing major 
maintenance work.
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Figure 5: Production, Drilling and Pipeline Chemicals Discharged
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Composition of Chemicals Discharged
Operators are obliged to phase out, where practical, the use of all SUB chemicals by the end of 20177. However, 
although operators continue to look for working alternatives of these chemicals, there may not be a similar 
substance currently available that can do the same task to the required performance standard, which may be 
necessary for operational or safety reasons. In these cases, operators are permitted to continue to use these  
SUB chemicals.

While 2016 shows a very small increase in the volume of SUB chemicals discharged to sea, the number of types 
of SUB chemicals used continues to fall from 216 in 2011 to 182 last year. While operators encourage suppliers 
to look for and develop replacements for these chemicals, in some cases, it is not currently technically feasible to 
use an alternative. In 2016, 72 per cent of chemicals discharged to sea from offshore oil and gas operations were 
PLONOR, 22 per cent were categorised as other, and just 6 per cent were SUB chemicals. 

International Comparison
Just over 152,000 tonnes of chemical additives were discharged on the Norwegian Continental 
Shelf in 2016 from upstream oil and gas operations. Down 5,000 tonnes from the previous 
year, 91 per cent of these chemicals fell into the green category, 9 per cent yellow and just 
103 tonnes and 4 tonnes were discharged from the red and black categories, respectively 8. 

7 See www.ospar.org/documents?v=7336 
8 Norwegian classifications do not match directly with that of PLONOR and SUB of the UK. For more information,  
  see Norsk Olje & Gass Environment Report 2017 at http://bit.ly/NorskEnvironRep17
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Figure 6: Breakdown of Drilling and Production Chemicals Discharged by Classification
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Figure 7: Breakdown of Pipeline Chemicals Discharged by Classification
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3.4 Drill Cuttings

Drill cuttings are rock fragments generated during well drilling and are brought to the surface by the drilling 
fluid. Drilling fluids surround the wellbore and are either water- or oil-based, depending on geological, safety and 
environmental factors. The cuttings, which are coated in the chosen drilling fluid, are disposed of depending on 
the fluid type. 

Water-based fluid drill cuttings pose a lower environmental hazard and are generally permitted for discharge 
to sea. Oil-based fluid cuttings cannot be discharged to sea unless they are treated to reduce the oil content to 
below 1 per cent of the total mass. Whether oil- or water-based, as part of the permitting process, operators must 
conduct stringent environmental assessments to determine the risks posed by cuttings discharged. 

As with drilling chemicals, the mass of cuttings discharged to sea is closely related to drilling activity. At  
40,300 tonnes, 2016 saw the lowest level of drill cuttings discharged since 2011 – a fall of just over 1,500 tonnes 
since 2015. With 370 kilometres drilled on the UKCS in 2016, this represents 110 tonnes of cuttings discharged  
per kilometre drilled. The peak shown in 2013 in Figure 8 below is again due to more complex wells being drilled 
and is out of step with the general downward trend.

Of the 30,000 tonnes of cuttings coated with water-based fluids, all were discharged to sea, as permitted. Of 
the 45,600 tonnes of oil-based fluid cuttings, the majority (66 per cent, 30,100 tonnes) were returned to  
shore for treatment, down from 75 per cent in 2015. Around 10,300 tonnes were thermally treated offshore 
to reduce their oil content to below 1 per cent and discharged to sea; the remainder were reinjected into  
the reservoirs. 

Figure 8: Drill Cuttings Discharged to Sea
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International Comparison
105,100 tonnes of water-based fluid cuttings were discharged to the sea during oil and gas 
production in Norway in 2016. Of the 117,800 tonnes of oil-based fluid cuttings generated,  
28 per cent were reinjected, 72 per cent transported to land, and none were discharged to sea.

3.5 OSPAR Intermediate Assessment 2017

Since 1986, the OSPAR Convention for protecting and conserving the marine environment of the North-East  
Atlantic has been taking measures to reduce pollution and minimise the impacts of the offshore oil and  
gas industry. 

Full status assessments are published every decade and intermediate assessments annually with permitted data 
covering all OSPAR signatories for 2009-14. The 2017 intermediate assessment indicates downward trends across 
the North Sea in the:

• Amounts of dispersed oil discharged in produced water
• The number of installations exceeding oil in produced water concentrations of 30 mg/l
• The use and discharge of chemicals with a SUB and LCPA (List of Chemicals for Priority Action) warning 

Furthermore, the concentrations of multiple legacy contaminants found in the North Sea continue to be well  
below the Environmental Assessment Criteria level set by OSPAR. The contaminants include:

• Polycyclic Aromatic Hydrocarbons (PAHs) in shellfish and sediment.
• Polychlorinated Biphenyls (PCBs) in fish, shellfish and sediment – bar CB118, which takes several decades to 

reduce to near zero levels following their ban 25 years ago.
• Polybrominated Diphenyl Ethers (PBDEs) in fish, shellfish and sediment – declining in levels by approximately  

10 per cent a year for fish and shellfish.
• Imposex in Marine Gastropods (TBT in Shellfish) – significantly declining following actions to minimise or ban 

TBT use.
• Organotin in sediments in the southern North Sea – have fallen considerably and often below the limit of 

detection.
• Heavy metals (mercury, cadmium, and lead) in fish and shellfish – average heavy metal concentrations in shellfish 

and fish are below European Commission maximum limits for foodstuffs.

The results are promising and show that the concentrations of these contaminants from a wide range of industrial 
activities are declining on the UKCS and the North Sea as a whole, to levels OSPAR deemed unlikely to have an 
adverse effect on the marine environment. Small volumes of PAH and heavy metals are discharged in produced 
water from the oil and gas industry. PCB, PBDE, TBT and organotins are no longer discharged but may be found in 
legacy cuttings piles. 
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3.6 Atmospheric Emissions

The extraction, stabilisation and export of hydrocarbons involve several processes that give rise to atmospheric 
emissions. These include combustion to provide electrical power and drive compressors and pumps; flaring of 
excess gas for safety and during well testing; and incidental releases from tank loading, as well as firefighting and 
refrigeration equipment.

Combustion and flaring result in emissions of carbon dioxide (CO2), carbon monoxide (CO), methane (CH4), and 
oxides of nitrogen (NOx) and sulphur (SOx). Small amounts of nitrous oxide (N2O) are also emitted. Releases of 
volatile organic compounds (VOCs) and CH4 may occur during tank loading or from firefighting equipment.

Over the last three years, the average emissions per unit of production on the UKCS (carbon intensity) have been  
falling due to improvements in efficiency and use of new technologies9. On average, production efficiency 
on existing installations has increased from 60 per cent in 2012 to 73 per cent in 2016 without consuming  
additional energy. Meanwhile, greenfield projects are integrating modern energy efficient technologies for power 
generation offshore and to reduce routine flaring altogether.

 

9 See A Pragmatic Approach to Managing Carbon Emissions in the North Sea, Tim Stileman 2017, 
  at www.onepetro.org/conference-paper/SPE-186114-MS
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International Comparison
In comparison with international counterparts, the UKCS’ maturity means that it is expected 
to have a higher carbon intensity. The recent gains in this area outlined previously highlight 
the positive work by companies on the UKCS during late-life asset management. 

In 2016, the UKCS emitted 13.1 million tonnes of CO2. This is comparable to Norway which released a total 
of 13.3 million tonnes of CO2, down from 13.5 in 2015. However, Norway’s production was over twice that 
of the UK’s in 2016 and produced at a lower carbon intensity. A combination of more assets producing from 
smaller fields, and the majority of UKCS assets reaching the mature phase of their life cycle, has led to a 
higher carbon intensity over the long term compared to the Norwegian Continental Shelf. The latter is less 
mature and home to a smaller number of installations producing from larger fields.
 
However, while the UKCS’ carbon intensity may be higher than that of its North Sea neighbour (see Figure 9 
below), this does not take into account emissions generated during transportation.

Figure 9: Carbon Intensity International Comparison

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

0

5

10

15

20

25

30

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Pr
od

uc
tio

n 
Ef

fic
ie

nc
y 

(%
)

Ca
rb

on
 In

te
ns

ity
 (K

ilo
to

nn
es

 o
f C

O
₂ p

er
 M

ill
io

n 
bo

e)

 UK  Norway  European Average  UK Production Efficiency

Source: EEMS, Oil & Gas UK, IOGP, OGA



22

ENVIRONMENT REPORT 2017

Upstream Oil and Gas Emissions in a Broader UK Context
The Kyoto Protocol defines six greenhouse gases (GHG) including CO2, CH4, N2O, hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs) and sulphur hexafluoride (SF6). It is widely accepted that GHG emissions are contributing 
to anthropogenic global climate change. GHG emissions stem from various sources.

A changing energy supply is helping to decarbonise the UK’s energy mix. An estimated 466 million tonnes of 
CO2 equivalent (CO2e) GHG emissions were emitted in the UK in 201610, representing a 6 per cent fall from 2015  
(496 million tonnes CO2e). The reduction largely reflects changes in the power generation sector, which releases 
just under a quarter of total UK GHG emissions, but accounted for 86 per cent of the fall in emissions since 2015  
(25.4 million tonnes CO2e). The replacement of coal by gas and increased renewable capacity are key drivers and 
overall have led to a 48 per cent reduction in GHG emissions since 1990.

Upstream oil and gas operations contributed 3 per cent (14.6 million tonnes CO2e) of total UK GHG emissions  
in 2016.

Figure 10: Total Greenhouse Gas Emissions from Upstream Oil and Gas Operations
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10 Provisional UK GHG emissions national statistics 2016 are available at http://bit.ly/GHGemissions2016 



1

2

3

4

5

6

7

8

9

10

11

23

UKCS Carbon Dioxide Emissions
Production increased by almost 16 per cent from 2014-16, when over the same period, CO2 emissions saw a  
4 per cent increase. 2016 maintained the longer-term trend of falling CO2 emissions on the UKCS with a minor 
decrease from 13.2 million tonnes to 13.1 million tonnes. 

Offshore installations are not connected to the national grid for power supply. Power is generated offshore to 
run pumps, equipment used in production processes, for electricity used for cooking, lighting and heat, as well 
as for compression equipment so that gas can be transported onshore. CO2 is also emitted during flaring and 
venting offshore, which are necessary for maintenance, well testing and, crucially, for the safety of offshore 
workers. Seventy-four per cent of CO2 emissions (9.7 million tonnes) in 2016 were generated from fuel consumed 
by combustion equipment to provide electrical power and drive compressors for gas export.

Figure 11: Carbon Dioxide Emissions by Generation Source
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The UKCS is often referred to as a mature basin, but the level of maturity varies across the different regions with 
a wide age range in the installations and new projects continuing to come on-stream. For example, many larger 
and younger fields dominate the west of Shetland region, while the southern North Sea (often referred to as the 
Southern Gas Basin) hosts many older fields that have been on-stream since the North Sea began producing in the 
late 1960s. 

Figure 12 overleaf shows that these older installations contribute more CO2 emissions than the newer facilities, 
relative to total UKCS production. This is due to a number of reasons. Chiefly, operators use the most up to 
date technology available at the time when designing an installation. Much of the equipment found on UKCS 
infrastructure is therefore reflective of what was available many decades ago. Post-2000 especially, energy 
efficient technology has become more prominent and is considered in detail during the commissioning process. 
Furthermore, over the lifespan of the UKCS, the carbon agenda and need to reduce emissions have moved to the 
forefront of international discussion. Operators must continuously review how they might reduce their carbon 
footprint and consider the best available techniques.
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As well as age, emissions levels are dependent upon the type of installation. Larger steel platforms, or concrete 
gravity structures, tend to generate more emissions than smaller platforms as a percentage of total production. 
This is because larger platforms tend to generally be older, but more importantly, require more power to run and 
therefore house larger turbines.

Figure 12: Carbon Dioxide Emissions versus Installation Age and Type
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Other Emissions 
CH4 is estimated to be up to 34 times more potent than CO2 in terms of its ability to absorb heat and impact  
global warming. Compared to CO2, CH4 has a shorter life span in the ozone. CH4 emissions from UKCS operations 
fell from 41,200 tonnes in 2015 to 40,800 tonnes in 2016. VOC emissions were also down 16 per cent to just over 
31,000 tonnes. 

NOx SO2 and CO emissions all saw minor increases. This is likely due to increased combustion to meet demand 
from installations with growing levels of production. The rise in this group of emissions, 1.4 per cent all together, 
is still noticeably below the 5 per cent increase in production over 2016 as operators continue to manage their 
atmospheric emission releases using the best available techniques and technology. 

As show in Figure 13, all emissions per unit of production continue to be on a downward trajectory since 2013. 

Figure 13: Offshore Emissions of Nitrogen Oxides, Carbon Monoxide, Sulphur Dioxide, Methane,  
Volatile Organic Compounds and Carbon Dioxide per Unit of Production
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Gas Flaring 
For offshore installations, flaring is an important safety feature to burn gas that cannot be recovered; to prevent 
over-pressurising; and to rapidly remove the gas inventory during an emergency. It is primarily carried out on 
oil-producing installations. Flaring is likely to be planned for during start-up or shutdown of an installation, but 
also occurs during unplanned events. The process releases emissions that in general have lower global warming 
potential than those released by venting.

Gas flaring is subject to consent under the Petroleum Act 1998, which aims to conserve gas by avoiding unnecessary 
wastage during hydrocarbon production. Operators are expected to minimise flaring as far as possible. All flaring 
must be reported in EEMS, with consents for specific flare volumes over a limited timeframe granted by the  
Oil and Gas Authority (OGA). Applications undergo a detailed review and those installations that flare over 40 
tonnes per day will have their consent reviewed annually.

As part of The World Bank’s Global Gas Flaring Reduction Partnership11, there is a proposal to separate gas flaring 
definitions into routine flaring, safety flaring and non-routine flaring. A new initiative under this partnership aims 
to eradicate routine flaring by 2030, with endorsement from companies and governments globally. The UK is 
signed up through membership with the EU and seven operators in the UK are also partners in the initiative.

Just over 1.2 million tonnes of gas (around 3.6 million tonnes of CO2e) were flared on the UKCS in 2016, a  
2 per cent increase on 2015 against the 5 per cent growth in production. While operators continually look to 
reduce the amount of gas they flare, the majority of installations are fitted with technology that allows for routine 
flaring, in line with policy at the time of commissioning. Retrospective design changes to these installations would 
be difficult due to limited physical space and would be very costly and are likely to render production uneconomic.

Flare gas is reported under EEMS as either routine, maintenance, process upsets, well testing or gross. Gross 
is reported when a breakdown is not available and could therefore be any of the other categories.

11 See www.worldbank.org/en/programs/gasflaringreduction 
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Figure 14: Breakdown of Gas Flaring by Source
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Gas Venting
Gas venting, similar to gas flaring, releases natural gas associated with production directly to the atmosphere, but 
without ignition. Venting is largely used as a safety mechanism to release gas pressure when a safe level may have 
been exceeded.

Venting is also subject to consent under the Petroleum Act 1998 through application to the OGA. Applications 
undergo a detailed review and those operators that vent over five tonnes per day will be reviewed annually. All 
venting activity must be reported in EEMS. 

Just under 37,000 tonnes of gas were vented on the UKCS last year, a 12 per cent decrease on 2015 following  
a 10 per cent increase from 2014.

Gas venting is reported under EEMS as either operational, maintenance, emergency or gross. Gross is reported 
when a breakdown is not available and could therefore be any of the other categories; the majority falls into this 
category, as shown in Figure 15.

Figure 15: Breakdown of Gas Venting by Source
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Associated gas is produced along with other hydrocarbons in parts of the UKCS, predominantly as a by-product of 
oil production. Where possible, associated gas is either used offshore for power generation or exported to nearby 
installations or to shore. Figure 16 compares the associated gas produced with the amount subsequently flared 
and vented. In some cases, small volumes of associated gas are flared or vented for operational or safety reasons.  

While the level of flaring increased in 2016, the percentage of associated gas flared continues to fall, having 
plateaued during 2013 and 2014. In 2016, 6 per cent of associated gas was flared. This highlights the improved 
methods and technologies operators are using on newer installations that minimise flaring where practicable.

Figure 16: Associated Gas Production versus Flaring and Venting
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Fluorinated Gases
Fluorinated gases (F-gases) are a known GHG and contribute towards global warming. Their use is regulated under 
the 2014 EU Fluorinated Greenhouse Gas Regulation as part of the Kyoto Protocol. Offshore, F-gases are used for 
industrial applications such as refrigeration, air conditioning and, to a lesser extent, fire protection systems and 
electrical switch gears. While they are generated as a result of upstream activity, F-gases are not emitted as a 
direct result of production. 

Figure 17 shows the first reduction in measured F-gas emissions since 2011, with a 19 per cent fall from 2015-16. 
This occurred even though the number of installations reporting F-gases increased to 225 and emphasises the 
importance industry places on effective F-gas use management. 

Figure 17: Fluorinated Gas Releases versus Reporting Installations
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3.7 The Role of Oil and Gas in Meeting Future Emissions Targets

Climate change is a global challenge that requires a collective response with major shifts in energy efficiencies 
and the fuel mix to deliver a lower-carbon future. Under the Climate Change Act (2008), the UK has set ambitious 
targets to reduce emissions by 80 per cent of 1990 levels by 2050 to combat the risks of climate change. The 
ratification of the Paris Agreement in 2016 by the UK Government builds on these domestic targets, which are 
outlined in legislated Carbon Budgets.  

The degree to which oil and gas is maintained as a critical energy source over the coming decades will be determined 
by how far GHG emissions resulting from exploration, production and conversion (use) of hydrocarbon products 
can be reduced, captured and stored. There must remain a balance between meeting GHG emission reduction 
targets with a measured, cost-effective approach and delivering an affordable, secure domestic supply of energy 
required for economic growth. 

The UK offshore oil and gas sector is committed to playing its part in building a sustainable industry that is 
progressively lowering its emission intensity. UK upstream GHG emissions peaked in 1996 at 28.3 million tonnes 
CO2e and have declined steadily since 2006. This is due to the fall in oil and gas output; improved operational 
management12; tighter regulations; the decommissioning of older, more emission-intensive installations; lower 
emissions from new fields with more efficient technology; and participation in the EU Emissions Trading Scheme 
(EU ETS). In 2016, CO2 emissions from UK offshore oil and gas production contributed less than 3 per cent of total 
domestic CO2 emissions. 

The industry has implemented several operational initiatives aligned with reducing emissions such as the  
creation of the Production Efficiency Task Force; innovative design choices for new installations and facilities; 
monitoring and reporting of energy usage and GHG emissions; reducing system leakages (e.g. to flare stack); 
upgrading and altering equipment to maximise operational and energy efficiency; and proposed funding for the 
Oil & Gas Technology Centre (OGTC) to research, develop and deploy new low-carbon technologies.

EU Emissions Trading System
The EU ETS is a central pillar of Europe’s long-term decarbonisation policy. By setting an effective carbon price, 
the scheme aims to change the behaviours of the member states it applies to, without damaging the interests of 
EU industries. 

Since the recession in 2008-09, ETS carbon prices have not been high enough to induce companies to switch 
to lower-carbon fuels or to promote the intended investment in low-carbon energy sources. Lower prices 
have prompted EU efforts to reform the market through ‘backloading’ (reducing the availability of free carbon 
allowances in later years).

12 See A Pragmatic Approach to Managing Carbon Emissions in the North Sea, Tim Stileman 2017,  
    available at www.onepetro.org/conference-paper/SPE-186114-MS 



32

ENVIRONMENT REPORT 2017

As a major energy-consuming industrial sector, almost all of the UK’s upstream industry, comprising offshore 
installations and onshore terminals, falls within the scope of EU ETS. Installations responsible for any CO2 emissions 
are required to monitor and verify such emissions and surrender allowances to cover all their emissions each year. 
Since the industry is deemed to be at risk of carbon leakage, installations receive some free allowances based on 
historical performance relative to an industry benchmark. However, there are no free allowances allocated for 
emissions from electricity generation. Offshore installations are not connected to the onshore grid, so they must 
generate their own electricity using produced fuel gas for all operational needs. This accounts for more than half 
the total CO2 emissions from UK offshore installations. The effect of the ineligibility of emissions from electricity 
generation is that, uniquely among the six largest industrial sectors in the ETS, upstream oil and gas is short of 
allowances and must purchase them in the market each year to meet their ETS obligations.

While Oil & Gas UK supports the need for a decarbonisation policy, a balance must be met to ensure compliance 
is not impacting energy security or MER UK (maximising economic recovery from the UKCS) objectives. Oil & Gas 
UK has modelled the cost of compliance for the industry (see Figure 18 below), which shows that the cost may 
reach up to £160 million by the end of Phase IV basin-wide. This could add a potential 10 per cent to operational 
expenditure on a field-by-field basis. It is worth noting this effect will not be uniformly distributed across operators 
or fields. 

Figure 18: Forecast UK Offshore Upstream Oil and Gas EU ETS Emission Deficit  
and the Resultant Cost of Compliance
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Following the UK’s decision to leave the EU, the UK Government must choose an effective strategy to continue to 
reduce carbon emissions from UK industries in line with domestic targets. This could be as part of or outside the 
EU ETS. Regardless of the approach, there must be a balance between improving business processes to achieve 
decarbonisation, while preventing carbon leakage away from the UK as the cost of carbon on the market increases.
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3.8 Waste

According to the EU Waste Framework Directive (2008/98/EC)13, waste means “any substance or object that the 
holder discards or intends or is required to discard”. As with the creation of any product, oil and gas production 
generates waste that has to be disposed of. Waste originates at various points in the life cycle and can be found 
in different states – solid, liquid, hazardous and non-hazardous (inert) materials. Wastes classified as hazardous 
only present a risk to the environment if they are improperly managed. Modern disposal and recycling techniques, 
such as engineered landfill, incineration and recovery of waste oils, result in better environmental performance.

Waste is segregated and stored appropriately on offshore installations before transportation to shore where it is 
landed at a port. It is then transferred to a licensed waste contractor who organises waste management. Disposal 
to landfill is costly and is not sustainable in the long term. Operators segregate wastes to reduce the quantity of 
material going to landfill and to maximise reuse and recycling.

The total amount, as well as the type, of waste generated by UK upstream activity varies from year-to-year 
depending on the levels of exploration, production, maintenance and decommissioning. The total amount fell 
to just under 170,000 tonnes in 2016, reversing the general upward trend of the last decade. This is a significant  
22 per cent decrease on 2015, despite production increases. Reduced operational waste was the main cause.  
This will be encouraging for operators, who in their drive to improve operational efficiencies have looked to reuse 
and recycle more equipment instead of buying new equipment and disposing of useable parts. 

There was a 54 per cent rise in decommissioning waste from 2015-16 reaching just over 7,200 tonnes; the 
highest on record for this activity. While decommissioning remains a small contributor to the total mass of waste,  
activity is expected to increase in the coming years14.

13 See http://ec.europa.eu/environment/waste/framework/
14 Oil & Gas UK’s Decommissioning Insight 2017 is available to download at www.oilandgasuk.co.uk/decommissioninginsight
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Figure 19: Waste Generated by Offshore Activity
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Waste Composition and Disposal
Wastes are processed to separate hydrocarbons and heavy metals from solids and other liquids. The liquids are 
then treated for safe discharge to the sewer system, while the remaining materials can be used in renewable 
energy facilities such as anaerobic digesters. Oil is recovered and usually reused as a fuel source and the cleaned 
solids are disposed of in a landfill.

The amount of sludges, liquids and tank washings decreased by 20 per cent in 2016, the largest contributor to  
the total waste reduction seen over the year. Comprising over half of total waste returned to shore, liquid wastes 
are generally not separated from one another offshore due to space restrictions, giving rise to such a sizeable 
category.

Figure 20: Operational and Decommissioning Waste, 2016
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Of the 170,000 tonnes of waste generated on the UKCS in 2016, 98 per cent was returned to the UK for treatment, 
with 2 per cent transferred to The Netherlands for processing.

As shown in Figure 21, almost 15,000 tonnes less were sent to landfill in 2016 than 2015. Disposal routes  
categorised as ‘other’ include treatment of aqueous wastes, composting and land spreading; these also saw a 
sharp decline. Almost 50,000 tonnes of total waste were reused or recycled.

Of the 7,289 tonnes of decommissioning waste generated in 2016, 91 per cent was either reused, recycled or used 
for power generation.

Figure 21: Total Waste Generated Offshore by Disposal Method
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4.  Environmental Performance Benchmarking

In Summary

Improving asset stewardship has led to a 
decrease in produced water and drill cuttings 
discharged to sea, and GHG emissions across 

the UK offshore oil and gas sector in 2016 
(see section 3). These gains in environmental 
performance, during a period of significant 
production increase, highlight the industry’s 
commitment to effectively managing  
its emissions and discharges to the environment. 

Each year, Oil & Gas UK carries out a 
benchmarking exercise for operators reporting 
data into EEMS to gain an overview of their 
individual performance in the context of the 
overall industry. Areas of concerning or promising 
performance can be identified, with the aim of 
achieving better sector-wide performance. 

The analysis is presented anonymously with  
each company allocated a letter in each category.  
A single operator’s performance cannot be 
tracked from one graph to another. Operators 
are informed of their rankings in each category, 
without the ability to attribute the environmental 
performance of other companies.

Given the varied scale and types of operations 
on the UKCS, benchmarked rankings may not 
truly reflect some individual environmental 
performances, but allow a general understanding 
to be developed.
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4.1  Oil in Produced Water

The mean concentration across industry of oil discharged to sea in produced water decreased by over 10 per cent 
from 14.9 mg/l in 2015 to 13.3 mg/l in 2016. This remains well below OSPAR’s recommended limit of 30 mg/l. 

Average oil-in-water concentrations for individual operators are the result of several factors. Those operators 
with higher values may have more assets or greater production totals. The operator benchmarking illustrated in  
Figure 22 below therefore provides a general picture of industry oil-in-water performance, but cannot be  
interpreted as some operators performing better than others. 

Figure 22: Concentration of Oil in Produced Water for each Operator by Hydrocarbon Type, 2016
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4.2  Discharged Drill Cuttings

Figure 23 shows the distribution of drill cuttings discharged to the sea across UKCS operators in 2016. The amount 
discharged depends on the number and length of wells a given operator has drilled over the year, and therefore 
the volume increases during intensive drilling campaigns. On average, 370 tonnes of drill cuttings per well 
were discharged to sea in 2016, greater than the 270 tonnes in 2015. Operators AA to AD carried out extensive  
drilling campaigns.

Six of the 30 operators discharged oil-based fluid cuttings, all of which underwent processing and cleaning  
on-board to bring the oil content to below 1 per cent of total cuttings mass. The continued trend of increased 
oil-based fluid cuttings being treated and discharged to sea means fewer cuttings are being shipped to shore for 
further processing and landfill.

Figure 23: Cuttings Discharged to Sea per Operator, 2016
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4.3  Production Chemicals

In 2016, the amount of production chemicals discharged per operator ranged from 0 to 3,800 tonnes. This does 
not directly correlate to production levels as differing well conditions dictate the amount of chemicals used. The 
mean amount of chemicals discharged to sea per operator increased in 2016 to 885 tonnes due to some technically 
challenging fields.

A total of 3,095 tonnes of oil equivalent were produced per tonne of production chemical discharged to sea in 
2016, an increase on 2,875 tonnes of oil equivalent in 2015 and reflecting improved performance in the use of 
production chemicals offshore.

Figure 24: Production Chemicals Discharged to Sea per Operator, 2016
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4.4  Total Offshore Atmospheric Emissions

The total atmospheric emissions for facilities across the UKCS for each operator are shown in Figure 25 opposite, 
broken down by type of emission. The majority of emissions are CO2 and so other emissions have been broken 
down further in Figure 26, keeping the same relative position for each operator. 

On average, 72,500 tonnes of total atmospheric emissions were produced per operator on the UKCS in 2016, 
slightly higher than the average of 67,200 tonnes in 2015. 

Although this benchmarking does not take into account the age, size and number of installations each operator 
has, in general, those with higher emissions are larger operators with greater production levels and predominantly 
oil platforms in the central and northern North Sea. Those operators that appear to have zero emissions are 
non-operators and low production operators and the values are low enough to not be visible on the axis  
scale used.
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Figure 25: Total Atmospheric Emissions per Operator by Emission Type, 2016
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Figure 26: Total Atmospheric Emissions per Operator Excluding CO2 , 2016
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5.  Accidental Oil and Chemical Releases

In Summary

The UK oil and gas industry does its utmost to minimise 
accidental oil and chemical releases by addressing the plant, 
process and people elements that could prevent or mitigate 

such releases. The industry invests in these barriers through 
maintenance programmes to ensure the integrity of equipment; 
the provision of multiple physical barriers, such as downhole  
safety valves, closed drains, and bunding; through development  
of handling procedures that minimise the potential for releases; 
and in ongoing staff training and competence management 
to ensure personnel manage any risks to the environment. 
Through Oil & Gas UK forums and work groups, its members are 
encouraged to share experiences from incidents and lessons learnt. 

Despite these efforts, some accidental releases to sea still occur. 
Safety legislation requires that certain hydrocarbon or chemical 
releases – generally those with potential to cause significant 
harm to the safety of personnel – are reported to the Health and 
Safety Executive. Environmental regulations go further. Any and 
every hydrocarbon or chemical release that reaches the marine 
environment, regardless of size or potential to cause harm, must 
be reported to OPRED through the submission of a Petroleum 
Operations Notice 1 (PON1). 

Furthermore, every offshore installation has an oil pollution 
emergency plan (OPEP), approved by OPRED, setting out 
arrangements for responding to incidents to minimise the effect of 
releases. The plan takes into consideration the type of oil produced 
at the installation, the well flow rates and the inventory, possible 
scenarios for releases, environmental sensitivities, and whether 
and where any large oil release might reach the shoreline. 

All chemical use offshore, as described in section 3, is governed by 
permit and each operator must submit a detailed justification for the 
type and amount of chemicals they require to run installations and 
produce hydrocarbons. Many chemicals are approved for discharge 
to sea as part of normal operations, and all chemicals used undergo 
modelling and assessment for potential hazard prior to use. 
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5.1  Overview from 2003 to 2016

PON1 data are publicly available on the BEIS website15 and updated regularly. The following analysis is based on 
the PON1 dataset from 2003-16 (excluding the mass of those releases still classified as ‘under review’). Further 
analysis has been carried out to categorise PON1 data from 2010-16 by product released/hazard category and by 
source of accidental releases.

The amount of chemicals and oil accidentally released to the marine environment varies over the last 14 years, 
highlighting the sensitivity of these data to single, low incidence, high mass events, as shown in the blue and grey 
peaks in Figure 27 below. One oil release greater than 50 tonnes was recorded last year, and although no chemical 
releases greater than 200 tonnes were reported, there were eight releases greater than ten tonnes. Between 
them, these nine incidents accounted for 83 per cent and 66 per cent, respectively, of the total oil and chemicals 
accidentally released in 2016. 

Although there has been an increase in the mass released since 2015, the figures for last year maintain the 
consistent downward trend since the peak in chemical releases in 2009 and the peak in oil releases in 2012. Total 
oil released in 2016 was also slightly below the annual average from 2003-16, while chemical releases were less 
than half the annual average over that period. 

The total amount of oil and chemicals accidentally released last year is less than the total mass discharged to sea 
under permits (see the following sections). 

Figure 27: Accidental Chemical and Oil Release Mass
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15  The BEIS PON1 data are available at http://bit.ly/dataPON1 
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5.2  Accidental Oil Releases in Context

In 2016, there were 287 unplanned oil releases, from which almost 115 tonnes of oil were released to the marine 
environment. To put this into context, in the same year, approximately 2,000 tonnes of oil were discharged 
to sea in produced water, under permit, on the UKCS. This means that accidental oil releases represented  
5.7 per cent of the total oil that entered the marine environment. Furthermore, 85.1 million tonnes of oil  
equivalent were produced in 2016, meaning that accidental oil releases represented less than 0.00014 per cent of 
total oil production. 

There were 23 more releases in 2016 than there were in 2015, and a five-fold increase (from 24 tonnes to  
115 tonnes) in the amount of oil accidentally released. This is due to a single large release (approximately  
95 tonnes of crude oil). Excluding this one outlier, the total for the 286 remaining releases was nearly 20 tonnes. 

The average size of reported accidental oil releases has varied each year from between 0.10 tonnes and  
2.11 tonnes since 2010, and is affected by the low frequency, high mass releases mentioned above. In 2016, the 
average mass of oil released per occurrence was 0.4 tonnes, lower than the average of 0.6 tonnes for 2010-16. 
When the exceptional single release is excluded, this falls to around 0.07 tonnes per release in 201616.

International Comparison
International comparisons are not straightforward, as differences in the legislative and 
cultural norms in the industry worldwide can lead to different reporting behaviours. 
However, the IOGP17 reported a worldwide total of 4,564 accidental releases in 2016, 842 of 
which were greater than one barrel of oil equivalent (boe). Eleven per cent of the releases 

(547 tonnes) were from offshore installations, resulting in 0.1 tonnes being accidentally released per million 
tonne of offshore production globally. 

The same dataset gives a European average of 0.5 tonnes released per million tonne of offshore  
hydrocarbon production. In comparison, the UKCS reported approximately 0.29 tonnes accidentally  
released per million tonne of hydrocarbon production in 2015, and 1.35 tonnes in 2016, a figure that was 
significantly increased by the single high mass release that was reported in 2016. Excluding that outlier, 
around 0.23 tonnes were released per million tonne of production. 

To put this further into context, after a two-year period in which the UKCS performed better than the 
Norwegian sector of the North Sea, Norway saw 0.17 tonnes accidentally released per million tonnes of 
hydrocarbons produced in 2015, falling to 0.07 tonnes in 2016. The average mass released per reported spill 
was 0.37 tonnes in Norway18. 

16 It should be noted that 11 releases remain under review and so do not have final masses assigned to them. 
17 See IOGP Environmental Performance Indicators 2016 at http://www.iogp.org/data-series
18 The Norsk Olje & Gass Environmental Report 2017 is available to download at  
 www.norskoljeoggass.no/en/Publica/Environmental-reports 
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5.3  Accidental Oil Releases Breakdown

Releases by Oil Type
Determining the oil product type is an important element of an oil spill response, as it enables understanding 
of how the release will behave in the marine environment under varying conditions and helps to determine the 
appropriate response strategy.

In 2016, a single outlying high mass release of 95 tonnes was of crude oil released through the produced water 
system. As a result, crude oil makes up 84 per cent of the total mass accidentally released. The next largest 
category was diesel, of which 11 tonnes (10 per cent) was released. 

Even over a longer timeframe, the high mass release events tend to dominate figures. As a result, almost half of 
the oil accidentally released between 2010 and 2016 was crude oil at 597 tonnes. Condensate accounted for a 
further third at 407 tonnes due mostly to a single release in 2012. Of these high mass release events, none have 
impacted the shoreline. Diesel and lubricating oil contributed the most after these two groups, with 75 tonnes and 
74 tonnes, respectively (6 per cent each). 

Diesel and light oils will rapidly break up by wind and wave action and evaporate when they are released. More 
persistent oil spills will be monitored and appropriate clean-up operations will take place, as determined in the 
installation’s OPEP. This may include allowing the oil to break-up through the action of wind and waves and then 
be digested by naturally occurring oil-degrading bacteria; mechanical recovery of oil at sea; use of dispersants to 
facilitate break-up of the oil; active protection of sensitive areas along the coast; and collection and recovery of oil 
along the shoreline should it come ashore. 
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Figure 28: Mass of Accidental Oil Releases by Product Type, 2016
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Releases by Source
Understanding source trends for past data allows operators to develop plans to target operational areas where 
accidental releases have been more frequent. However, the limited information included in the PON1 database 
on the circumstances leading to releases means they are allocated to broad categories. In addition, the impact of 
individual high mass releases on the data makes trending difficult. 

Nonetheless, reviewing the aggregated data for the period 2010-16 does provide some indication of the trends. 
The majority (674 tonnes, 56 per cent) of the reported accidental oil releases between 2010 and 2016 came 
from production systems and related equipment; 631 tonnes (94 per cent) of this came from just three releases. 
In 2010, there was one spill of 131 tonnes of crude from a failed subsea sump pump; in 2012, 405 tonnes of 
condensate were released from a wellbore loss of containment; and, in 2016, 95 tonnes were released from the 
produced water system of a platform. These masses are the worst-case estimations for each incident and so the 
actual amount released is likely to be less. 

The second largest category was pipework infrastructure (225 tonnes, 19 per cent), the majority of which was 
attributable to a single release in 2012 when 218 tonnes of crude were released from a pipeline.

As stated above, most oil releases are very small and so large releases have been shaded in Figure 29 to be easily 
identified. The number of releases has stayed relatively stable over the period, averaging around 272 releases 
each year. As the graph shows, the mass released varies much more widely. The average yearly mass released for 
the period is 172 tonnes, but the range is between 24 tonnes in 2015 and 521 tonnes in 2012. The graph shows 
clearly that this variation is caused by the significant impact on total mass that individual large mass release 
incidents have. 

Figure 29: Accidental Oil Release Mass by Source
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Analysis with Outlier Releases Removed 
Figure 30 shows the releases by source since 2010 without the outliers of the single large events. This shows a 
downward trend over the last four years, with a 37 per cent reduction in the mass of accidental oil releases since 
2013. The main sources are production and bulk transfer systems. In 2016, the containment category includes 
releases that may have been counted under other categories in the past, as it identifies issues relating to overflow 
or incorrect release from systems that were otherwise sound. 

Figure 30: Accidental Oil Release Mass by Source Excluding Outliers
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Figure 31 shows a more detailed breakdown of release sources for 2016. This shows that the largest contributor by 
mass, as in previous years, is production systems and related equipment. There are 26 releases from 13 operators 
that fall into this category, averaging 3.8 tonnes each. In terms of the number of releases, the largest contributing 
factor was pipework infrastructure, but the resulting releases were on average 0.04 tonnes and contributed  
1.2 per cent of the total mass.

Figure 31: Accidental Oil Release Mass by Source, 2016
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5.4  Accidental Chemical Releases in Context

In 2016, almost 258 tonnes of chemicals were accidentally released in 233 incidents on the UKCS. As noted earlier, 
most offshore chemicals are diluted and the reporting of releases by mass is not representative of the relative 
quantities of potentially environmentally harmful substances released to sea. In many cases, the largest single 
‘chemical’ accidentally released to sea is H2O used as a solvent. 

To put this into context, approximately 295,600 tonnes of chemicals were used on the UKCS last year, and just 
under 102,000 tonnes were discharged under permit. Accidental releases therefore equal 0.09 per cent of the 
total mass of chemicals used, and 0.25 per cent of the chemicals intentionally discharged to sea under permit. 
The average reported chemical release size continues to increase year-on-year, reaching 1.1 tonnes on average 
in 2016. However, this remains lower than in 2010 when the average release was 3.93 tonnes and lower than the 
annual average for 2010-16, which stands at 1.82 tonnes. 

The total amount of chemicals released in 2016 was, however, an increase of just over 14 per cent from 2015. 
Although the mass was lower than in 2012, this continues an upward trend in chemical releases for a second year. 
It is important to note that these figures are influenced by single high mass events. Of the chemicals released in 
2016, just over 171 tonnes (67 per cent) are due to eight (out of 233) incidents of more than ten tonnes. Of those 
larger releases, PLONOR and low hazard substances make up the majority (131 tonnes), and nearly seven tonnes 
were categorised as medium hazard. Three of the releases included a high hazard substance, of which more detail 
is given below. 

Furthermore, the analysis reveals improvements are being made, particularly in the hazard category, and that 
there is an underlying downward trend when single large releases are excluded from the data. The Energy Institute, 
working with operators, produced a set of videos about chemical management and spill prevention. The first video 
presents an overview of the full chemical management cycle from environmental assessment through to storage, 
handling and use. The second promotes hazard awareness and the use of existing safety management tools such 
as permit to work, toolbox talks and task risk assessments as an effective means of managing environmental risk19.

International Comparison 
IOGP reporting does not include chemical releases, but the annual Norsk Olje & Gass 
Environmental Report notes that, in 2016, 483 tonnes of chemicals were accidentally released 
in the Norwegian sector, equating to 2.5 tonnes of chemicals released per million tonnes of 
production. This is comparable with three tonnes in the UK sector. 

 

19 The Energy Institute video channel can be found at www.youtube.com/user/energyinst61/videos 
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5.5 Accidental Chemical Releases Breakdown

Releases by Chemical Hazard Category
The chemical PON1 data have been assigned hazard categories to gain greater understanding of any potential 
impact on the marine environment. The CEFAS OCNS data20 were used to produce the classifications detailed 
below. More detail is given in Appendix 121. 

Figure 32: Hazard Ranking Categories for the Breakdown of Accidental Chemical Releases

Hazard Ranking Components

PLONOR The PLONOR category includes all those products for which PON1s were submitted that 
have been assigned PLONOR status by OPRED.

Low The Low Hazard category includes OCNS groups D and E, gold and silver as the lowest 
ecotoxicity groupings. This excludes products that have official PLONOR rankings.

Medium The Medium Hazard category includes OCNS groups B and C as medium ecotoxicity 
groupings.

High The High Hazard category includes OCNS group A, as the highest ecotoxicity grouping.

Unattributable The remaining category includes all those products for which sufficient description is 
not given and therefore they cannot be categorised in this model.

In 2016, 84 per cent (215 tonnes) of all accidental chemical releases on the UKCS fell into the low and PLONOR 
hazard categories. Thirteen per cent (33.1 tonnes) of the mass released fell into the high hazard category. It should 
also be noted that chemicals in this category are predominantly composed of water, but contain small amounts of 
high hazard chemical and therefore dissipate rapidly in the marine environment. 

The mass of high hazard chemicals accidentally released in 2016 (33.1 tonnes) is nearly 28 per cent lower than 
in 2015, when almost 46 tonnes were released. Thirty-two tonnes of the high hazard chemicals released last 
year (98 per cent) came from just two incidents when hydraulic fluid was released. Both releases were of the 
same water-based hydraulic fluid that holds a SUB warning and is currently being phased out of use on the UKCS. 
It is important to note that this product is largely composed (94 per cent) of PLONOR substances but includes  
0.8 per cent OCNS category A substance, which gives it its high hazard category status. This equates to 0.26 tonnes 
of category A chemicals and over 30 tonnes of PLONOR chemicals being released.

 

20 CEFAS classifications are available at http://bit.ly/CHARM16
21 The appendix can be found at www.oilandgasuk.co.uk/environmentreport 
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Figure 33: Total Mass of Chemical PON1s Reported in 2016 by Hazard Category
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From 2010-16, 3,200 tonnes of chemicals were reported in PON1s on the UKCS, representing a total of 1,365 
incidents. PLONOR and low hazard category chemicals make up the majority (2,468 tonnes, 77 per cent) of the 
mass released. High and medium hazard category chemicals contributed 5 per cent and 3 per cent, respectively, 
by mass (163 tonnes and 98 tonnes), with the remainder (473 tonnes, 15 per cent) falling into the unattributable 
category (see Figure 34 opposite).

There has been a 59 per cent decrease (just under 379 tonnes) in the mass of chemicals accidentally released 
between 2010 and 2016.  The number of incidents has increased, up to 233 in 2016, which shows that the releases 
are generally of smaller amounts than in previous years. Recent efforts within industry to raise awareness of the 
reporting requirements and encouragement to report accidental releases may result in an increase in the number 
of the accidental chemical releases recorded. Sources of releases are investigated by operators and the regulator. 
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Figure 34: Mass of Accidental Chemical Releases by Hazard Category and Number of Releases

0

100

200

300

400

500

600

700

800

900

1,000

2010 2011 2012 2013 2014 2015 2016

)sennoT( ssa
M esaeleR laci

mehC latnediccA

Unattributable

High

Medium

Low

PLONOR

 Number of Releases

Source: BEIS July 2017

Releases by Source
The accidental chemical releases from 2010-16 are also categorised by source. Figure 35 overleaf shows annual 
variation, highlighting the anomalous, largest incidents over the last five years and reflecting the unplanned nature 
of the releases. 

Between 2010 and 2016, production systems and related equipment contributed the majority (1,132 tonnes,  
36 per cent) of all accidental chemical releases. Over half of this (651 tonnes) was released during just four 
incidents. Hydraulic and subsea systems accounted for 657 tonnes and 523 tonnes (21 per cent and 16 per cent), 
respectively. Together, these three categories account for over 72 per cent of accidental releases by mass over the 
past seven years.

Other notable releases occurred in 2012 when 364 tonnes of oil-based drilling fluid were released following 
a wellhead blowout and, in a separate incident, 139 tonnes of water-based drilling fluid were released from a 
wellbore. In 2016, there were eight releases over ten tonnes from four sources: two from hydraulic systems, four 
from pipework infrastructure, one from containment and one for which the information was not sufficient to 
attribute to a source category. The largest of these releases related to a failure of containment when the fluid 
return system on a drilling rig overflowed.  

Where precise amounts are not known, which is often the case when releases are accidental, operators provide 
worst-case estimations for each incident and so the actual amount released is likely to be less. 

Figure 35 also shows the increase in the number of releases since 2010 in contrast to the overall decrease in 
release mass, demonstrating that individual releases are on average getting smaller each year. 
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Figure 35: Accidental Chemical Release Mass by Source
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*Other includes releases from flare systems, deck washings, firefighting and those releases for which no source is 
identified.

Shading highlights single large spills in that particular category.

 

Analysis with Outlier Releases Removed 
Figure 36 shows the sources of releases from the last seven years with the single large events removed. In this 
dataset, a significant downward trend in the mass of accidental chemical releases is apparent since 2010. The 
total volume released in 2010 was 499 tonnes, compared to 87 tonnes in 2016, an 82 per cent decrease. The most 
significant sources of chemical releases remain the same. 
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Figure 36: Accidental Chemical Release Mass by Source Excluding Outliers
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Figure 37 provides a more detailed breakdown of release source for 2016. This reveals a variation from the six-year 
trend with pipework infrastructure being the main source (102 tonnes, 40 per cent) and production systems a 
much smaller contributor (0.18 tonnes, less than 1 per cent). Most of this is attributable to four of the large single 
releases, which contributed nearly 75 tonnes (29 per cent) of the total chemicals released.   

Figure 37: Accidental Chemical Release Mass by Source, 2016
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6.  Significant Issues and Activities

In Summary

The Health, Safety and Environment Team 
at Oil & Gas UK manages the regulatory 
pressures emerging from governments  

and Europe that affect the licence to operate.  
It monitors and risk assesses relevant legislation, 
identifying potential areas of concern for 
members and stakeholders. 

The team also looks to influence the development 
of legislation to ensure that industry expenditure 
is directed to areas that will provide optimum 
environmental benefit. Key stakeholder 
interfaces are maintained allowing Oil & Gas UK 
to play an active role in policy formation across 
government and regulators, and to ensure that 
maximising efficiency is a consideration in the 
implementation of legislative requirements. 

The Oil & Gas UK team also works with members 
and other stakeholders to generate supporting 
tools and guidelines and to promote good 
practice. Working in a collaborative manner has 
the twin benefit of reducing the overall cost of 
the work and allowing for wider input and review 
of the project outcomes. This section outlines key 
areas of focus in 2017. 
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Brexit and the Low-Carbon Economy
The Environment Team working with other Oil & Gas UK colleagues is representing industry’s views on the 
practicalities and impact of EU ETS Phase IV (see section 3.7 for more on EU ETS). 

The potential ramifications of the UK’s plan to leave the EU in 2019 on carbon emissions allowances and other key 
environmental legislation are also being monitored and discussed to encourage clarity on future arrangements 
from the UK Government. 

Oil Spill Response 
Through its Oil Spill Response Forum, Oil & Gas UK is facilitating several collaborative and multi-stakeholder 
projects. 

• Shoreline response plan mapping – this is a project to create a shared, centralised resource that maps existing 
shoreline response plans developed by operators and local and harbour authorities in the event of an oil spill, 
and details how to find the information on resources, equipment and habitats.

 
• Shoreline response industry and local authority workshop – Oil & Gas UK with Oil Spill Response Limited (OSRL)

has been integral in bringing together various agencies, regulators and industry representatives to improve 
understanding of how the various stakeholders would co-operate to implement a shoreline response should an 
accidental release occur.

Liability Provision for Production Assets 
Last year, Oil & Gas UK published a technical note to guide operators on compliance with the liability provision 
requirements set out in the Offshore Petroleum Licensing (Offshore Safety Directive) Regulations 201522. These 
regulations require the Licensing Authority to consider certain matters before granting a licence and require 
the licensee to have and maintain adequate provision to cover liabilities and financial obligations for potential 
accidental events. The Competent Authority overseeing compliance with the Directive, or the Licensing Authority, 
may request demonstration of evidence of this provision by operators.

Following publication of the technical note, Oil & Gas UK also co-ordinated further research including oil spill 
modelling in six locations in four geographical basins, and the associated anticipated costs of shoreline clean-up, 
waste disposal and third party liability to fisheries, aquaculture and tourism. The results of this study, along with 
input from industry and the regulator, are the basis of the forthcoming Liability Provision Guidelines for Offshore 
Petroleum Operations, which when published in 2018 will replace all earlier versions. 

Implementation of EU Directives and Best Available Technology Reference Documents (BREFs) 
Oil & Gas UK continues to engage in discussions and consultations on potential EU legislation and its impact on the 
UK industry. The UK legislature will implement existing EU directives, and regulations will continue to have status 
in UK law at least until the nature and terms of the UK’s withdrawal from the EU are clarified.

The European Industrial Emissions Directive (IED) (2010/75/EU)23 is the main EU instrument regulating pollutant 
emissions from industrial installations and aims to achieve a high level of protection of human health and the 
environment by reducing harmful industrial emissions across the EU, in particular through better application of 
Best Available Techniques (BAT). The IED is implemented on the UKCS through the UK’s Offshore Combustion 
Installations (Pollution Prevention and Control) Regulations 2013 and is applicable to combustion installations of 
50 Mega Watt thermal (MWth) or over. 

22 See www.legislation.gov.uk/uksi/2015/385/made 
23 See http://bit.ly/2fXaIHz 
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Under the IED, a BAT Reference on Large Combustion Plant (LCP BREF) sets BAT Associated Emissions Limits (AELs) 
for NOx and CO and suggests that Dry Low Emission (DLE) (a technology that reduces NOx emissions that exhausts 
out of gas-fired turbines) is the best available technique for offshore turbines. This was adopted in 2017. 

Oil & Gas UK’s Atmospherics Technical Group is engaged with OPRED to discuss implementation of the LCP BREF, 
including physical stack emission monitoring and the derogation process from the AELs outlined in the BREF. The 
group is also drafting guidance and developing a formal industry response to the UK’s implementation plan. 

The Medium Combustion Plant Directive (MCPD) (2015/2193/EU) includes within its scope some types of offshore 
combustion installations rated below 50 MWth, and like the IED sets limits on certain emissions harmful to the 
environment and human health, as well as defining monitoring requirements. Like the IED, the MCPD will be 
implemented on the UKCS through permit requirements under the Offshore Combustion Installations (Pollution 
Prevention and Control) Regulations 2013. Oil & Gas UK has worked with its members to draft a consultation 
response on the proposed transition of the MCPD in the UK and chapter III of the IED. 

While not linked to the implementation of a specific EU directive, the European Commission established a  
technical working group (TWG) in 2015 to develop a Hydrocarbons BREF covering environmental aspects of all 
stages of the hydrocarbon exploration and production process. The output of the TWG could be directly legally 
binding if a new directive implementing it is issued. Oil & Gas UK continues as a member of the TWG, and is 
instrumental in ensuring industry data and feedback is collated and communicated on the draft data questionnaires 
and latterly during the data collection process.

Further Consultations
Oil & Gas UK responded on behalf of industry to significant changes in the Environmental Authorisations 
Framework in Scotland proposed by the Scottish Environment Protection Agency. This will eventually integrate the 
requirements relating to water, waste management, radioactive substances and pollution prevention and control 
under the Environmental Authorisations (Scotland) Regulations 2018. A simplified framework will be based on 
four levels of control – general binding rules, notifications, registrations and permits. 

In addition to these, Oil & Gas UK has co-ordinated industry responses to consultations on Crown Estate Devolution, 
Works Detrimental to Navigation Regulations, Scottish-proposed Special Protected Areas, Marine Protected 
Areas, and the Scottish Climate Change Bill, and continues to monitor the various regulators and advisory bodies 
for consultations relevant to our membership.

Efficiency Improvements
Improving efficiency in oil and gas production is an area of important focus for the UK industry to reduce costs and 
improve competitiveness. Oil & Gas UK’s Environment Technical Groups and associated work groups have been 
standardising and simplifying approaches in several areas of environmental management including:

• Reducing the administrative burden associated with chemical permitting. A revised, risk-based process has been 
proposed to OPRED for consideration.

• Developing a common approach to OPEP and major environmental incident scenarios through collaboration 
with the regulator (currently they are risk-based and worst-case, respectively).

• Simplified approaches to seabed surveys, with new guidelines to be published in 2018. 
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7. Glossary

AELs Associated Emission Limits
Anaerobic digesters Micro-organisms that break down biodegradable material in the 

absence of oxygen
BAT Best available technique
BEIS Department for Business, Energy & Industrial Strategy
boe barrel of oil equivalent
BREF BAT Reference
Bunding A retaining wall for safety or environmental purposes
Bq Becquerel
CEFAS Centre for Environment, Fisheries and Aquaculture Science
Cementing The process of cementing the space between the wellbore and casing
CFC Chlorofluorocarbons
CH4 Methane

CO Carbon monoxide
CO2 Carbon dioxide

CO2e CO2 equivalent

Condensate A natural gas liquid with a low vapour pressure that generally occurs 
in association with natural gas.

DLE Dry Low Emission
EEMS Environmental Emissions Monitoring System
EOR Enhanced oil recovery
EU ETS EU Emissions Trading System
F-gases Fluorinated gases
Flaring The controlled burning of natural gas in the course of oil and gas 

production operations
Fuel gas Gas used in power generation offshore
GC-FID Gas chromatography – flame ionisation detector
GHG Greenhouse gases
HFCs Hydrofluorocarbons
HMCS Harmonised Mandatory Control Scheme
IED Industrial Emissions Directive
IOGP International Association of Oil & Gas Producers
LCP Large combustion plant
Loss of containment An unplanned or uncontrolled release of hydrocarbon or other 

substance from primary containment
MCPD Medium Combustion Plant Directive
MER UK Maximising Economic Recovery from the UK Continental Shelf
MWth Mega Watt thermal
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N2O Nitrous oxide

NORM Naturally occurring radioactive materials
NOx Nitrogen oxides

OCNS Offshore Chemical Notification Scheme
OGA Oil and Gas Authority
OPEP Oil pollution emergency plan
OSPAR The OSLO and Paris Convention for the protection of the marine 

environment of the North East Atlantic
PFCs Perfluorocarbons
PLONOR Pose Little Or NO Risk – used by OSPAR to classify substances used 

and discharged offshore
PON1 Petroleum operations notice
Produced water Water that comes to the surface with hydrocarbons during production, 

either naturally from the reservoir or after injection into the reservoir 
to displace oil and lift it to the surface.

Production efficiency The total annual production divided by the maximum production 
potential of all fields on the UK Continental Shelf

SF6 Sulphur hexafluoride

SOx Sulphur oxides

SUB SUB chemicals are those classified under OCNS as harmful and should 
be phased out and substituted with a less harmful substance.

TBT A class of organotin compound commonly known as bottom paint 
applied to the hulls of ocean-going vessels or offshore installations

TWG Technical working group
UKCS UK Continental Shelf
Venting The controlled release of gases into the atmosphere in the course of 

oil and gas production operations
VOCs Volatile organic compounds
Well stream fluids A term used to describe the total mass of fluids moving through the 

production systems. This includes produced water and oil in produced 
water; the produced water and oil reinjected; the total hydrocarbons 
produced (gas, oil and condensate).
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