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CASE STUDIES | GULF OF MEXICO, SHETLAND ISLANDS

 CASE STUDY 2

Oil operations impact prevention measures 

Sullom Voe Terminal, Shetland Islands

The Sullom Voe Terminal on the Shetland Islands is 
one of the biggest and most complex of its kind in 
Europe, with a high operational turnover and high risk 
for environmental impact to its unique surrounding. 

GeoVille has been contracted to document and monitor 
in very high resolution the coastal land cover in the area 
of the Sullom Voe Terminal as a baseline for ecosystem 
survey and valuation. The solution enables the 
identification and assessment of any direct and indirect 
impacts from Sullom Voe Terminal’s past, current and 
future activities guiding management decisions for 
enabling low impact operations.

Land Cover Mapping around Sullom Voe Terminal 2003 and 2013
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 CASE STUDY 1

Oil spill mapping and habitat impact monitoring

Deepwater Horizon incident, Gulf of Mexico

In April 2010, the explosion and sinking of BP‘s 
Deepwater Horizon oil rig caused an exceptional oil 
spill in the Gulf of Mexico. The dynamic nature of the 
marine environment posed a particular challenge for 
mitigation operations and management authorities.  

GeoVille provided continuous daily, satellite-based 
monitoring of the entire Gulf of Mexico with a 
standardised documentation featuring cumulative 
weekly map information (overall area impacted by 
oil spill during one week). Furthermore, statistics 
and reports have been provided, documenting 
the location and extent of the oil spill, as well as 
identifying and quantifying impacts on terrestrial 
and marine habitats of natural and economic value. 
Such operational monitoring provides an efficient 
mechanism for improved management and 
important documentation for solving post-event 
tasks. 

➔	 Financial Times: 21 April 2014
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W
e’ve now killed the Gulf

of Mexico.” That assess-

ment of the Deepwater

Horizon disaster from

Matthew Simmons, a respected energy

banker, seemed hyperbolic even at the

time. Four years on from the explo-

sion on the rig on April 20 2010, with

tourism in the gulf region booming

and recreational fish catches higher

than before the accident, that apoca-

lyptic vision looks even further from

the truth.
Although tar balls of weathered BP

oil and sand still wash up regularly

on the beaches of the gulf – there

have been more than 1,000 sightings

reported in the past six months – the

vast majority of the crude that gushed

from the Macondo well for almost

three months has disappeared.

Yet the effects of the spill are still

the subject of intense debate. The US

administration is leading the coun-

try’s largest ever investigation into an

environmental disaster, with scien-

tists studying dozens of issues from

modelling underwater oil flows to

diagnosing ill health in dolphins.

Much of the work is being paid for by

BP, which has given $1bn to fund the

studies. The research programme,

known as the Natural Resource Dam-

age Assessment, is likely to last into

next year, and perhaps longer.

The results of the investigation are

of more than academic interest: bil-

lions of dollars are at stake. The case

both for scientists to carry out the

work and for some of the effects to

become apparent. “We still do not

fully understand what the comprehen-

sive impacts will be from the spill,” he

says. “And we are not going to see

them for some time.” Some questions

may never be resolved. There are still

debates over the consequences of the

Exxon Valdez spill in Alaska in 1989.

The other reason is that most of the

research has been locked up by the

US government, which controls the

NRDA process.

When the spill was at its height the

gulf was often described as a “crime

scene”, and the US is still collecting

evidence of damage to be used against

BP in court. Officials want to keep

that evidence confidential for as long

as they can. The research that does

get published tends to support the

government’s argument that the spill

caused serious damage.

The two papers from Stanford were

co-authored with government scien-

tists, part-funded by the government,

and released with its approval. Randy

Kochevar of Stanford says the univer-

sity has other work on the effects of

the spill that it is unable to discuss,

because of confidentiality agreements

with the government.

Melanie Driscoll of the National

Audubon Society, the bird conserva-

tion group, says the government gen-

erally supports only research that

shows evidence of damage.

“If it looks like BP hasn’t done so

much harm, they may cut that

study,” she says. She argues that this

is a mistake because it means

researchers may miss problems that

are not immediately visible. It may

also deprive BP of evidence that it

could use to defend itself in court.

E
ven some of the strongest-

looking evidence of harm is

disputed. There has been a

steep increase in the number

of dolphins found dead in the gulf

since 2010, and NOAA scientists have

concluded that the deaths do not

appear to have been caused by the

virus that caused a similar increase in

deaths on the east coast. A study of

dolphins in Barataria Bay, south of

New Orleans in 2011, found many of

them were sick and underweight, with

problems such as lung damage.

However, the increase in deaths

appears to have begun in February

2010, before the spill, suggesting other

factors may be involved. BP has chal-

lenged the NOAA’s conclusions.

There is widespread agreement that

some other problems in the gulf have

not been caused by BP’s oil. Louisiana

oyster stocks collapsed after the spill.

That appears to be principally a result

of a decision by the state governor to

open freshwater sluices in an attempt

to hold back the oil, killing the oys-

ters, which need salt water.

Other indicators of the health of the

About 30,000 bird carcases were

found after the Exxon Valdez accident

and thought to have been killed by

the oil, compared with about 2,300 vis-

ibly oil-tarred birds for the BP spill,

although the number killed and never

found could be far greater.

More of the research now under

way will have to be concluded and

published before it is possible to make

a proper assessment of the effects.

Ms Driscoll says ecosystems are

complex webs of connections that

make predicting effects difficult.

It is possible, though,
that the disas-

ter could ultimately benefit the gulf.

Under the Restore Act, passed in 2012,

80 per cent of the Clean Water Act

penalties collected from BP, which are

likely to be several billion dollars,

must go to restoring the gulf coast

The law states the coast, which has

been disappearing through erosion for

decades, must be left “as good or bet-

ter than it was before”, says Sara

Gonzalez-Rothi of the NWF.

Rather than killing the gulf, BP

may end up helping to keep it alive.

gulf are mixed. The total commercial

fish catch is down since 2009, but rec-

reational catches of some species,

such as red snapper, have risen

strongly. Tests by government agen-

cies since November 2010 have shown

gulf seafood has been safe to eat since

November 2010.

BP’s assessment is that “for many

species and habitats, the environmen-

tal impact of the spill was less severe

than originally feared”, and “aided in

part by unprecedented response and

clean-up efforts, there are strong signs

of a recovery to baseline [pre-spill]

conditions”.

Martin Preston, an expert on oil

spills at Liverpool university, agrees

that the environmental impact was

greatly exaggerated. Far from being

“the worst environmental disaster

America has ever faced”, as President

Barack Obama described it, the BP

spill was not even as serious as Exxon

Valdez, Mr Preston says.

BP may have spilt far more oil – at

least 10 times as much – but the con-

ditions of the Gulf of Mexico are bet-

ter suited to coping with spills. The

temperature is warmer and bacteria

have evolved to consume the oil that

seeps naturally into the water from

the seabed, at a rate, according to one

estimate, of 1m barrels a year.

“That makes a huge difference to

the fate of the oil,” Mr Preston says.

“The evaporation and bacterial degra-

dation of the oil is much greater.”

brought against BP by the govern-

ment for penalties under the Clean

Water Act is scheduled to enter its

final phase on January 20 next year.

Judge Carl Barbier will hear argu-

ments about the size of the penalty

that BP should pay, up to a maximum

of $18bn. One of the factors that the

company hopes he will take into

account is the extent to which the

gulf region has recovered.

Beyond that, BP is facing another

trial to decide how much it should

pay to put right the damage revealed

by the NRDA, a sum that could also

run into the billions.

For BP shareholders wondering

what to expect from those studies, evi-

dence is in short supply. Some NRDA

research has been released, such as

two papers from scientists at Stanford

University and the National Oceanic

and Atmospheric Administration,

showing how oil can damage tuna fish

hearts. But they give only fragmen-

tary views of the effects of the spill.

No one has yet assembled a complete

picture.
The National Wildlife Federation

this month compiled some of the pub-

lished research, including studies of

illness among dolphins, to make the

case that “the impacts of the disaster

are ongoing”.

However, Ryan Fikes, a scientist at

the NWF, accepts that the evidence is

still limited, for two reasons. One rea-

son is that the research takes time,

On the web

For the latest analysis and news on

the Deepwater Horizon oil spill, the

clean­up operation and BP trial, visit

www.ft.com/BP

Cleaning up
Deepwater Horizon Four years after BP’s

devastating oil spill in the

Gulf of Mexico, the arguments over its effects s
till rage. By Ed Crooks
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Cummulative weekly maps documenting the 
extent of the oil spill between week 19 and 
week week 23.
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 CASE STUDY 3

Analysis & monitoring of oil production activities & oilfield performance  

Ghawar oilfield, Saudi-Arabia  

CASE STUDIES | SAUDI-ARABIA

The Ghawar oilfield in Saudi-Arabia is by far the largest 
conventional oilfield in the world. Production exceeds 
almost 5 million barrels per day, with the north of 
the field around Shedgum being the most mature. 
Sanford C. Bernstein, a Wall Street‘s premier sell-side 
research and brokerage firm, partnered with GeoVille 
Information Systems GmbH to conduct an oilfield 
performance study in the Ghawar oilfield. 

The main objective of the study was to analyse and 
monitor the Ghawar oilfield’s current oil production and 
to forecast its performance for the near future. Informati-
on on the current drilling and construction activities 
relative to the location and density of past activities 
was required, this included data on the current position 
and number of oil rigs at Ghawar oilfield in comparison 
to the location of rigs in the preceding decades. New 
optical satellite-based technologies provided an 
innovative and efficient approach to derive information 
about production activities. The service provides a 
detailed documentation of oil field related infrastructure 
and performance related activities throughout an entire 
field over time. 

➔	 Vertical ground displacement over the Ghawar field 
	 from 2003 to 2004.

➔	 QuickBird satellite image highlighting oilfield infrastructure

Time-lapse maps of oil-related infrastructure in Shedgum: 
Aster 2007 image overlaid with point locations 2001, 2004, 
2006 and 2007
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Count of oilfield objects in Shedgum from 2001 to 2007

Bloomberg: 25 April 2008
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Net change of oilfield density in the period of 2004 
to 2007 over the entire Ghawar field. Areas of increased 
activity are shown in red, areas of decrease in blue.

MANAGEMENT OF OIL PRODUCTION RELATED 
SURFACE MOVEMENTS

GeoVille implemented a satellite-based monitoring 
system allowing analyses of ground subsidence in the 
field caused by oil exploration. Monitoring ground 
subsidence from satellites is a novel new technique that 
gives insights into reservoir management practices, 
reservoir fluid movement monitoring and potential 
decline rates. The basis for using this technique over an 
oil field is that oil reservoirs can collapse as the reservoir 
rock suffers compaction when the overburden weight 
exceeds the compressive strength of the rock. This has 
significant implications for reservoir connectivity, flow 
rates as well as reservoir economics. The solution allows 
operators to devise early counteraction plans such as 
preventive maintenance, reduction of production or 
even water or steam injection to offset pressure losses.  

LEGEND

	 Objects 2001
	 Objects 2004

	 Objects 2006
	 Objects 2007

LEGEND

	 Oilfields
Production Sites Number ...
	 ... increased
	 ... unchanged
	 ... decreased

➔
	

Vertical ground displacement over the Ghawar oilfield 
from 2003 to 2004.
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DinSAR Analysis 16/11/2003 - 09/05/2004 (Trend Remover)
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