eeeeeeeeeee

MAERSK OIL ESIA -16
ENVIRONMENTAL  AND
SOCIAL IMPACT
STATEMENT - DAN

RAMBGOLL



MAERSK OIL ESIA  -16

ENVIRONMENTAL AND SO

DAN

Revision
Date

Made by
Checked by
Approved by

Description

Ref

Ramboll

3

25/08/201 5

DMM , MIBR , HEH

CFJ, HEH

CFJ

Environmental and Social Impact Statement

ROGC-S-RA-000229

Hannemanns Allé 53
DK-2300 Copenhagen S

Denmark

T +455161 1000
F +455161 1001
www.ramboll.com

CIAL IMPACT STATEMEN

- DAN

T -



Environmental

CONTENTS

1. Introduction

11 Background

2. Legal Background

2.1 EU and national legislation

2.2 International conventions

23 Industry and national authority initiatives
3. Description of the project

3.1 Existing facilities

3.2 Planned activities

3.3 Accidental events

3.4 Project alternatives

4, Methodology

4.1 Rochdale envelope approach

4.2 Methodology for assessment of impacts
5. Environm ental and social baseline
5.1 Climate and air quality

5.2 Bathymetry

5.3 Hydrographic conditions

5.4 Water quality

5.5 Sediment type and quality

5.6 Plankton

5.7 Benthic communities

5.8 Fish

5.9 Marine Mammals

5.10 Seabirds

5.11 Cultural heritage

5.12 Protected areas

5.13 Marine spatial use

5.14 Fishery

5.15 Tourism

5.16 Employment

5.17 Tax revenue

5.18 Oil & gas dependency

6. Impact assessment: Planned activities
6.1 Impact mechanisms and relevant receptors
6.2 Asses sment of potential environmental impacts
6.3 Assessment of potential social impacts
6.4 Summary

7. Impact assessment: Accidental events
7.1 Impact mechanisms and relevant receptors
7.2 Assessment of potential environmental impacts
7.3 Assessment of potential social impacts
7.4 Summary

and social impact statement - DAN

o O U~ WWER PP

© © 0 ~N NN ~NDADMPE DD DDNDNDNWOWWWWWWNRNNNNNNNNRERR QB QR
0O ~NNYNoNNDSPOWOMNNOO ®OWODNOO~NOUTDNWW® OO onmonN



Environmental and social impact statement - DAN

8. Mitigating measures

8.1 Mitigating for planned activities

8.2 Mitigating of accidental events

9. Enviromental s tandards and procedures in Maersk Oil
9.1 Environmental management system

9.2 Environmental and social impact in project maturation
9.3 Demonstration of BAT/BEP

9.4 Qil spill contingency  plan

9.5 Ongoing monitoring

10. Natura 2000 screening

10.1 Introduction

10.2 Designated species and habitat s

10.3 Screening

10.4 Conclusion

11. Transboundary impacts

111 Introduction

11.2 ESPOO convention

11.3 The DAN project

11.4 Identified impacts 1 planned activities
11.5 Identified impacts 1 accidental events
12. Lack of information and uncertainties

12.1 Project description

12.2 Environmental and social baseline

12.3 Impact assessment

13. References

APPENDICES

Appendix 1

Technical sections

99
99
100
101
101
101
101
102
103
105
105
105
106
107
108
108
108
108
110
111
112
112
112
112
114



Environmental and social impact statement - DAN

LIST OF FIGURES

Figure 1 -1 Matrix for Maersk Oil ESIA  -16, showing the 7 generic technical

sections and the five ESIS. .t aeeea

Figure 1 -2 Project -specific environmental and social impact statement (ESIS)

are prepared for the North Sea projects TYRA, HARALD, DAN, GORM and
HALFDAN, reSpectiVely.  .iiiiieiiiieiiiiieiiis et niiees averaeans
Figure 3 -1 Overview of existing facilities at the DAN project (not to scale).

Figure 3 -2 Dan Bravo .....cccccviiiiiiiiiiiiie e e

Figure 3 -3DanFand Dan E ...t e e

Figure 3 =4 Kraka ..ot e eereee e
Figure 3 -5 Regnar subsea frame, as seen from rig during deployment. ~ ..........
Figure 3 -6 Simplified diagram of the processatDan F ...,
Figure 3 -7 Sketch of fixed platform (option 1) ..o e,
Figur e 3-8 Maximum total expected production of oil, gas and water from the

DAN project. Oil and water rate are provided as standard barrels per day, while

the gas rate is provided as 1000 standard cubic feet of gas per day. The

production forecast also accoun  ts for the development projects.  .....ccceeeeee
Figure 3 -9 Amount of oil discharged with produced water for the DAN project

(based on minimum  forecast of 8.5 mg/l and maximum forecast of 13 mg/l).

Note that we have included ... e
Figure 5 -1 Bathymetry of the North Sea. Figure redrawn from Maersk Oil Atlas
J3l. s e s e
Figure 5 -2 Left: General water circulation in the North Sea. The width of

arrows is indicative of the magnitude of volume transport /10/. Right: Potential

for hydrographic fronts in the North Sea /10//2/. i e
Figur e 5-3 Seabed sediments in the North Sea. Figure redrawn from North Sea
AAS 13/, e e s
Figure 5 -4 Phytoplankton colour index (PCI) f or the North Sea. Figure redrawn
from North Sea Atlas /3/. e e e
Figure 5 -5 Assemblages of the benthic fauna in the North Sea. Figure redrawn

from North Sea Atlas /3/. e e e
Figure 5 -6 Spawning grounds for ¢ od and whiting in the North Sea. Figure
redrawn from North Sea Atlas /3/. s e
Figure 5 -7 Distribution of harbour porpoise in the No rth Sea. Figure redrawn
from North Sea Atlas /3/. s e e
Figure 5 -8 Protected areas. Figure redrawn from North Sea Atlas /3/. ...
Figure 5 -9 Ship traffic and infrastructure in 2012. Figure redrawn from North

Sea Atlas /3/.  Ship traffic is based on all ships fitted with AIS system i.e. ships

of more than 300 gross tonnage engaged on international voyages, and cargo

ships of more than 500 gross tonnage not engaged on international voyages

and all passengers ships irrespective of size. Missing data in the middle of the
North Sea is due to poor AIS receiving coverage and not lack of ships.

Germany does not participate in the North Sea AIS data sharing program.

Figure 5 -10 Employment per sector in Denmark in 2013 /39/. ...,
Figure 6-1 Sedimentation of discharged water based drilling mud modelled for
atypical Well /1. s e e
Figure 6 -2 Sedimentation of water bas ed drill cuttings modelled for a typical
WEILILL. it e e
Figure 7 -1 Accidental oil, diesel and chemical spills from Maersk Oil platforms

iNthe NOrth SEa.  oiiiiiis s aree e
Figure 7 -2 Probability that a surface a 1 km cell could be impacted by oil in

case of full pipeline rupture /152/. i e

15

16

24

25

26

27

30

33

35
38

.. 40

42

54

54

78

80



Environmental and social impact statement - DAN

Figure 7 -3 Location of two Maersk Qil production well s Svend and Halfdan (and

a pipeline midpoint), for which oil spill modelling has been undertaken. Halfdan
is located close to the DAN project, and modelling for Halfdan are considered
representative to the DAN project. The HALFDAN and DAN platforms are

located within 7 km from each other ... ——

Figure 7 -4 Probability that a surface cell could be impacted in a surface
blowout at Halfdan =~ well /152/.  .cooiiiiiiiiiiiis e
Figure 7 -5 Probability that a water column cell could be impacted in a surface
blowout at Halfdan well /152/. it e
Figure 7 -6 Probability that a shoreline cell could be impacted in a surface
blowout at Halfdan well /152/. it e
Figure 7 -7 Maximum time  -averaged total oil concentration for a surface
blowout at Halfdan well /152/. .o e
Figure 9 -1 lllustration of best available technique ...,
Figure 9 -2 Acoustic monitoring of marine mammals (Photo: Aarhus University,
DCE). it viiesiieiie eevree e eereeenee e
Figure 10 -1 Natura 2000 sites in the North Sea. ...,
Figur e 11 -1 Maersk Oil North Sea projects TYRA, HARALD, DAN, GORM and
AN A

82

.84

.85

.86

.87

. 102

.104

105

109



Environmental and social impact statement - DAN

LIST OF ABBREVIATION S

ALARP As low as reasonably practicable

API American Petroleum Institute gravity. An in dustry standard used to
determine and classify of all according to their density

BAT Best available technique

BEP Best environmental practice

BOPD Barrels of oil per day

BWPD Barrels of water per day

CO, Carbon dioxide

DEA Danish Energy Agency  [Energ istyrelsen ]

DEPA Danish Environmental Protection Agency [Miljgstyrelsen ]

DNA Danish Nature Agency  [Naturstyrelsen ]

buC Danish Underground Consortium, a joint venture with A. P. Mgller i
Meersk, Shell, Chevron and the Danish North Sea Fund

EIA Environmen tal impact assessment

EIF Environmental impact factor

ESIA Environmental and  social impact assessment

ESIS Environmental and  social impact statement

FTEE Full time employee equivalent

GBS Gravity -based structure

Hz Hertz

ITOPF International  tanker owners pollution federation

KSCF 1000 standard cubic foot of gas

MBES Multibeam echo sounder

MMO Marine mammal observer

MMSCFD Million standard cubic feet of gas per day

NMVOC Non methane volatile organic compounds.

NORM Naturally occurring radioactiv e material

NO Nitric oxide

NO, Nitrogen dioxide

NOy NOX is a generic term for mono -nitrogen oxides NO and NO  , (nit ric oxide
and nitrogen dioxide)

OSPAR Oslo - Paris convention for the protection of the marine environment of the
North -East Atlantic

PAM Passive acoustic monitoring

PEC Predicted environmental concentration

PNEC Predicted no-effect concentration based on e cotoxicity data

PLONOR Pose little of no risk

PM,s Particulate Matter less than 2.5 microns in diameter

PPM Parts per million

RBA Risk -based approach

ROV Remote operated vehicle

SO, Sulphur dioxide

SO« Refers to all sulphur oxides, the two major ones being sulphur dioxide and
sulphur trioxide

SSS Side scan sonar

STB Standard barrels (of ail)




Environmental and social impact statement - DAN 1 of 120

1.

11

INTRODUCTION

Background

In connec tion with ongoing and future oil and gas exploration, production and decommissioning

activities by Maersk Oil in the Danish North Sea, an environmental and social impact assessment
(ESIA -16) i s prepared. The overall aim of the ESIA -16 is to identify and as  sess the impact of the
Maersk Oil activities on envir onmental and social receptors.

ESIA-16 shall replace the EIA conducted in 2010 /1] which is valid for the period 1 st January
2010to 31 ' December 2015. The ESIA-16 cover s the remaining lifetime of the ongoing projects,
and the whole life time from exploration to decommissioning for planned projects.

The ESIA -16 consists of five independent project -specific environmental and  social impact
statement s (ESIS) for TYRA, HARALD, D AN, GORM and H ALFDAN including seven generic
technical sections that describe the typical activities (seismic, pipelines & structu res, production,
drilling, well  stimulation, transport and decommissioning ; provided in  appendix 1) in ongoing and
planned Maersk Oil projects. Dirilling of stand alone exploration well s and replacement of existing
pipelines are notincluded in ESIA  -16 and are screened separately in accordance with Order 632
dated 11/0 6/2012 .
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Figure 1-1 Matrix for Maersk Oil ESIA - 16, showing the 7 generic technical sections and the five ESIS

The environmental and  social impact statement for the DAN project covers the activities related

to existing and planned projects for Dan F and its satellte platforms Dan B, Dan E, Kraka and the
subsea wellhead Regnar . The platforms are  located inthe North Sea about 220 km from the west
coast of Jutland, Denmark ( Figure 1-2).
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2.1
2.1.1

2.1.2

2.1.3

2.1.4

LEGAL BACKGROUND

EU and national legislation

Environmental impact assessment directive (EIA directive )

The directive on the assessment of the effects of certain public and private projects on the
environment ( directive 85/337/EEC ), as amended by  directives 7/11/EC, 2003/3 5/EC and
2009/31/EC, requires an assessment of the environmental impacts prior to consent being

granted. For offshore exploration and recovery of hydrocarbons this directive is implemented in
Denmark as executive order 632 dated 11/06/2012. The order is un der revision to implement
amendment s following directive 2014/52.

This ESIA-16 has been prepared in accordance with order 632 dated 11/06/20120 n
environmental impact assessment (EIA) and appropriate assessment (AA) for the hydrocarbon
activities [B ekendt garelse om VVM, konsekvensvurdering vedrgrende internationale
naturbeskyttelsesomrader og beskyttelse af visse arter ved efterforskning og indvinding af

kulbrinter, lagring i undergrund en, rgrledninger, m.v. offshore].

1 Transboundary significant adverse i mpacts are addressed (section 8), in accordance with
article 8 and the E  SPOO convention.

1 Protection of certain species mentioned in the directive article 12 (section 6).

1 A Natura 200 O screening is presented in this ESIS (section 10), in accordance with  article 9
and 10.

The ESIS and its non -technical summary shall be made available for public consultation on the
web page of the Danish Ener gy Agency. Public consultation shall be for a period of at least 8
weeks , in accordance with article 6.

Protection of the marine environment
The consolidat ion act 963 dated 03/07/2013 on protection of the marine environment aimst o
protect the environment and ensure sustainable development

The consolidation a ct and associated orders regulate e.g. d ischarges and emissions from
platforms. Relevant ord ersinclude : Order 394 dated 17/07/1984 on discharge from some marine
constructions, order 9840 dated 12/0  4/2007 on prevention on air pollution from ships, and order

909 dated 1 0/07/ 2015 on contingency plans

Natura 2000 (H abitats and Bird protection directive)

The "Natura 2000" network is the largest ecological network in the world, ensuring biodiversity

by conserving natural habitats and wild fauna and flora in the territory of the EU. The network

comprises special areas of conservation designated under the directive on the conservation of
natural habitats and of wild fauna and flora ( Habitats Directive, Dir  ective 19 92/43/EEC ).
Furthermore, Natura 2000 also includes special protection areas classified pursuant to the Birds
Directive ( Directive 2009/147/EC) and the Ramsar convention . The directives have been
transposed to Danish legislation through a number of  orders (or regulatory instruments)

The Natura 2000 protection is included in the order 632 dated 11/06/2012  (section 2.1.1).

National emissions ceiling directive

The national emission ceiling directive (d irective 2001/81/EC) sets upper limits for each Member
State for the total emissions of the four pollutants nitrogen oxide NO x, Volatile organic compound
(VOC), ammonia (NH3) and sulphur dioxide  (SO,). The directive is under revision to include
Particulate Matter less than 2.5 microns in diameter (PM,5). The directive has been implemented
by order 1325 dated 21/12/2011 on national emissions ceilings.
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2.1.5 Marine strategy framework directive
The marine strategy framework directive (Directive 2008/56/EC) aims to achieve fgood
environmental statuso of t he H¥direcdve hasleenwplerentedinby 2020 .
Denmark by the act on marine strategy (act 522 dated 26/05/2010 ). Am arine strateg y has been
developed by the Danish Nature Agency  with a detailed a ssessment of the state of the
environment, with a definition of "good environmental status” at regional level and the
establishment of environmental targets and monitoring programs (www.nst.dk ).

2.1.6  Industrial emission s dire ctive
The industrial emissions directive (directive 2010/75/EU) is about minimising pollution from

various industrial sources. The directive address es integrated pollution prevention and control
based on best available technique (BAT) . The directive has be enimplemented by the
consolidation act 879 dated 26/06/2010 on protection of the environment and with respect to

offshore, order 1449 dated 20/12/2012.

2.1.7 Emission allowances
The European Union Emissions Trading Scheme was launched in 2005 to combat climat e change
and is a major pillar of EU climate policy. Under the ‘cap and trade' principle, a cap is set on the
total amount of greenhouse gases that can be emitted by all participating installations.
The trading scheme is implemented by act 1095 dated 28/11 /2012 on CO, emission allowances

2.1.8 Safety directive of offshore oil and gas operations
The directive 2013/30/EU on safety of o ffshore oil and gas operations aims to ensure that best
safety practices are implemented across all active offshore regions in Eur ope. The directive  has
recently been implemented by act 1499 dated 23/12/2014 on offshore safety

2.2 International conventions

2.2.1  Espoo convention
The convention on environmental impact assessmentina transboundary context (Espoo
Convention ) entered into force  in 1991. The convention sets out the obligations of Parties to
assess the environmental impact of certain activities at an early stage of planning. It also lays

down the general obligation of States to notify and consult each other on all major projects u nder
consideration that are likely to have a significant adverse environmental impact ac ross national
boundaries.

The Espoo convention is implemented in the EIA Directive. In Denmark, the Ministry of

Environment administrate the Espoo Convention rules an d is the responsible authority for the
process of exchang ing relevant information  from the projcet owner to the potentially affected
countries and possible comments from those countries in connection with the Espoo Consultation
Process.

2.2.2 Convention on the prevention of marine pollution by dumping of wastes and other matter
International maritime organization (IMO) convention onthe prevention of marine pollution by
dumping of wastes and other matter (London Convention) has been in force since 1975. Its
objective is to promote the effective control of all sources of marine pollution and to take all
practicable steps to prevent pollution of the sea by dumping of wastes and other matter.

2.2.3  Convention for the control and management of ships' ballast water and s ediments
The convention for the  control and management of ships' ballast water and sediments (ballast
water management convention) was adopted in 2004 . The conve ntion aims to prevent the spread
of harmful aquatic organisms from one region to another, by establishing standards and
procedures for the management and control of ships' ballast water and sediments.


http://www.nst.dk/
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2.2.4 Ramsar convention
The Ramsar convention aims at the conservation and wise use of all wetlands through local and
national actions and international cooperation, as a contribution towards achieving sustainable
development throughout the world

2.2.5 The convention for the protection of the marine environment of the North ~ -East Atlantic
The convention for the  protection of the marine Environment of the Nort h-East Atlantic (the
60SPAR Convention') entered into force in 1998. Containe:
series of Annexes  which focus on prevention and control of pollution from different type s of
activities. OSPAR has a focus on application of th e precautionary principle, and on use of best
available technique  (BAT), best environmental practice (BEP) and clean technologies.

A number of strategies and recommendations from OSPAR are relevant to the DAN project , most
notably:

1 Annual OSPAR report o n discharges, spills and emissions from offshore oil and gas
installations

1 Reduction in the total quantity of oil in produced water discharged and the performance
standard of dispersed oil of 30 mg/l (OSPAR Recommendation 2001/1)

1 Harmonised mandatory control system forthe use and reduction ofthe discharge of Offshore
chemicals (OSPAR decision 2005/1)

1 List of substances/preparations used and discharged offshore which are considered to pose
little or no riskto the environment (PLONOR) (OSPAR decision 20 05/1) .

1 To phase out, by 1 January 2017, the discharge of offshore chemicals that are, or which
contain substances, identified as candidates for substitution, except for those chemicals

where, despite considerable efforts, it can be demonstrated that this is not feasible due to
technical or safety reasons (OSPAR Recommendation 2006/3)

1 Risk based approach to assessment of discharged produced water (OSPAR recommendation
20012/5) .

1 Decision 98/3 on the disposal of disused offshore installations.

2.2.6 Convention on access to information, public participation in decision -making and access to justice in
environmental matters
The UNECE convention on accessto information, public participationin decision -making and
accessto justice in environmental matters (Aarhus con vention) was adopted in 1998 . The
convention is about government accountability, transparency and responsiveness. The Aarhus
convention grants the public rights and imposes on parties and public authorities obligations
regarding access to information and p ublic participation. The Aarhus convention is among others
implemented in Denmark by the Subsoil Act 960 dated 13 " September 2013.

23 Industry and n ational authority initiatives
2.3.1 Offshore action plan
An offshore action plan was implemented by the Danish En vironmental Protection Agency and the

Danish operators in 2005 in order to reduce the discharge of chemicals and oil in produced water.
Arevised action plan for 2008 -2010 was implemented to reduce emissions to air and further
reduce discharge s.

2.3.2 Action planon energy efficiency
An action plan on energy efficiency was implemented by the Danish Energy Agency and the
Danish oil and gas operators for 20 08-2011 and 2012 -2014 to improve energy efficiency for the
oil and gas industry. More specifically, the actio n plan included measures on energy management
and initiatives to reduce flaring and energy consumption.
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3.1.2

3.1.21

Pipelines and s tructures

Dan B, Dan E and Dan F
Dan B (Figure 3-2),Dan E and Dan F (Figure 3-3) are located in the South -Western part of the
Danish sector of the North Sea, approxi mately 21 0 km west of Esbjerg. The water depth is 4 1-42
m. Dan F, Dan B and Dan E are located approximately 1 -2 km from each other

Dan B (Figure 3-2) comprises a processing and accomodation platform (Dan BB), two wellhead
platforms ( Dan BA and Dan BD) and a flare platform (Dan BC). Today, Dan B functions as a
manned satellite to Dan F and holds no processing equipment as the entire production is routed

to Dan F. Topside modificiations are planned at Dan B to chang e the Dan B facility into an
unmanned platform in the next few years.

Dan E is a wellhead platform

The Dan F installation consists of seven platforms, which are connected by bridges:

1 Dan FA and FB platforms are wellhead platforms as well as risers for the subsea pipelines to
Gorm, Tyra E, Dan E, Kraka and Regnar. Seawater treatment for water injection is installed

on the FE bridge module.
1 Dan FC is the main platform with accommodation, utility and life support systems as well as

support systems for pla  tform operations and production equipment for treatment of oil and
produced water and export of oil and gas.

1 DanFDisa STAR platform for support of the flare tower for flaring of produced gas if
required.

1 Dan FE is a wellhead platform with fire pump and water injection facilities for treatment and

injection of seawater.

1 Dan FF is a wellhead, process and utility platform. Besides wells, the platform holds
separation, compression and dehydration facilities, risers to/from Dan D, Halfdan and Kraka
and util ities such as power generation, water injection etc.

1 Dan FGis a process and utility platform which holds equipment for separation, gas
compression, dehydration and water injection, flare tower, fire water pumps and other
utilities as well as provision for a future module on top of the topside.



Environmental and social impact statement - DAN 8 of 120

Figure 3-2 Dan Bravo

Figure 3-3 DanF and Dan E

Dan F is the primary processing platform  for the entire oil product ion from the DAN project . The
process ed gas is sent to Tyra East, while the crude oil is transported to Fredericia via the Gorm E
riser platform. The majority of the produced water is discharged to sea at DanF.

Continuous control and monitoring of the s atellite platform  Kraka and the subsea wellhead
Regnar is carried out from  Dan F.
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3.1.2.2 Kraka
Kraka is situated approximately 9 km south of Dan F. The water depthat  Kraka is 44 m.

The Kraka installation comprises anunmanned wellhead  STAR platform without  a helideck. There
are no processing facilities at Kraka , and the production is transported to Dan F for processing.

Figure 3-4 Kraka

3.1.2.3 Regnar
Regnar is situated approximately 13 km south west of Dan F. The water depthat Regnar is 43
meters .

Regnar is a subsea -completed well. The hydrocarbons produced are conveyed by pipeline in

multiphase flow to Dan F for processing and export ashore. The well is remotely monitored and
controlled from the Dan FC platfor m. Regnar is currently not producing.

Figure 3-5 Regnar subsea frame, as seen from rig during deployment.



















































































































































































































































































































































