INTERNATIONAL ISO
STANDARD 35103

First edition
2017-12

Petroleum and natural gas
industries — Arctic operations —
Environmental monitering

Industries du pétrole et du gazmaturel — Opérations en Arctique -
Surveillance de I'environnement

Reference number
1SO 35103:2017(E)

©1S0 2017



https://standardsiso.com/api/?name=162375046cf4034e69e2c43ca139b546

IS0 35103:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=162375046cf4034e69e2c43ca139b546

IS0 35103:2017(E)

Contents Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
IIMETOUICEION. ..ot vi
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Abbreviated terms
5 General requirements for environmental monitoring ... o 6
5.1  Application of ISO management system standards.........mboom s 6
5.2 Objectives of environmental monitoring .6
5.3 Specification for MONILOTING ... Y T 6
54  Planning a monitoring programme 7
54.1 Programme specification................... 7
5.4.2  Programme adjustment................... 8
5.4.3  Action on non-compliance 8
55 Spatial Scales........ciicis e 8
5.5.1  General .. 8
5.52  Near-fleld. el e e 8
5.5.3  Far-fleld. e A e 8
554  Regional....n & 8
5.5.5 Transboundary..........@s. 8
5.6 Temporal scales.........oresnns S 8
5.6.1  DeSigN .. S e 8
5.6.2  Variation in environmentalaspects .9
5.6.3  Natural fluCtUATIONS ..o e 9
5.7  Environmental @SPECLS.......afu e | 9
5.7.1  Types of environthental aspects .9
5.7.2  Normal, abnotmal and emergency conditions.............cfon 9
5.7.3  Control aspect in response t0 MONItOTING ... oo 10
5.8 Environments apd'components...........c..
59 Baseline conditions ...
5.10 Parameters
5.10.1 Selection of parameters
5.10.2 CACCUTACY ....ooocviiisicirscsesesseesecsee
5.1058) DeteCtion HIMIES ..o e
5:10.4 Units and other specifiCations. ... e 11
510.5 Physical parameters..........ccnee
5.10.6 Chemical parameters..........ccc..
5.10.7 Biological parameters...........cccoe..
5.10.8 Associated measurements
5.10.9 PosItion fIXING......cesecin
S.1T MOAEIIIE et
512 SAIMPIIIIG e
5.13 Analytical methods..
5.14  TOXICIEY TESES oo
5.15  StatiStiCal METIOMAS . .ooooooooe st
5.16 Costs of MONItOTiNgG......cccrrrrriceee
5.17 Environmental monitoring report
6 Factors to be considered for Arctic offshore environments..................en 14
6.1 CharacteriStiCS Of The ATCHIC. ...t 14
6.2 POJAT TOCALION ..ot
6.2.1 Remoteness..
6.2.2  POSTEIOTIIIE ..ot

© 1S0 2017 - All rights reserved iii


https://standardsiso.com/api/?name=162375046cf4034e69e2c43ca139b546

IS0 35103:2017(E)

6.2.3  Day/nightcycle.....
6.3 Low temperatures................
6.4 Seasonal characteristics...
6.5 L@ EIIVITOIMIEIIES ...
6.6 ENMA@INIC SPECIES. ..o
6.6.1  General
6.6.2  Identification
6.6.3 1€ flora and fAUNA ..o
6.7 Human communities..........cnn
6.7.1  General. ...
6.7.2  Indigenous peoples
6.7.3  Local and traditional kKnowledge ... | 16
7 Monjtoring requirements for offshore oil and gas sector in the Arctic....................Cy.0 | 16
7.1 GIMETAL ..
7.2 Offshore life cycle Phases. ...
7.3 Offshore environmental monitoring programme design...........cc.....
7.3.1  Objectives of offshore environmental monitoring....................’
7.3.2  General aspects of environmental monitoring programme
7.3.3  Offshore environmental aspect and environmental impactidentification............ 17
7.3.4  Sampling and analySis ... S 18
7.3.5  Reference sampling
7.3.6  Near-field sampling
7.3.7  Far-field SAmMPIING ... St
7.3.8  Regional sampling ...
7.3.9  Field Specific StAtioNS.........ccccovvcivcciirssecss Qv 20
7.3.10 Marine toXiCItY tESTING ... B et e 20
7.4 Environmental monitoring programme implementation............ o 20
7.4.1  Pre-development .
AN =54 0] U0 v 18 o) o U
7.4.3  Construction and COMMUSSIONIIIG ... e 22
4 2 T 5 (o Yo 16 Uotn (o) 015 0] 0 b= ] O SN S 22
7.4.5 Decommissioning and facility removal ... 23
7.4.6  SIte TeStOTATION ...yttt 23
7.4.7  Logistics, air andsea transport and accommodation 23
7.4.8  Monitoring during emergency CONAitioNS ... e 24
1 35710) 1072 0 ) 0] 1 20U ) 0SSN SO 25

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=162375046cf4034e69e2c43ca139b546

IS0 35103:2017(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introduction

General

This document has been developed in order to promote internationally agreed approaches to
environmental monitoring of oil and gas operations in Arctic offshore environments. The monitoring
of onshore environments is not included in this document, except where relevant to an offshore
development.

Environmental monitoring

Environmerjtal monitoring includes:
a) monitoffing of environmental aspects for normal, abnormal and emergency conditions:

The enyironmental aspects of an organization under all conditions are detérmined bl its
environmental management system (EMS) procedures and can include:

1) emissions to air;
2) relgases to water;
3) relgases to land;
4) use|of raw materials and natural resources, including physical presence of facilities;
5) use|of energy;
6) enefrgy emitted, including heat, radiation, vibration, hoise and light;
7) gengration of waste and/or by-products;
8) envjironmental aspects with beneficial impact;
b) monitoting of environmental impacts:

Envirormental impacts can occur atlocal, regional and global scales, while they can also be direct,
indirecf or cumulative.

The relationship between environmental aspects and environmental impacts is one of cause and effect.

Within the |scope of this decument, the environment includes all relevant physical, chemical and
biological components of-the sea, atmosphere and land, where the latter is potentially impacted by an
offshore deyelopment.;When an organization determines the scope of its environmental impact, the
need to profect the following attributes is considered:

— human peingsand cultural heritage;

— fauna andflet a,
— soil, water, air and climate;

— material assets (such as existing pipelines and cables, shipping routes, seabed resources and
resource extraction facilities).

There are no existing internationally agreed standards for environmental monitoring; neither are there
such standards for marine environmental monitoring although there is a considerable body of guidance
documents.

This document presents sufficient information to guide organizations towards relevant monitoring
methods for use in the Arctic.

vi © ISO 2017 - All rights reserved
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The special conditions of the Arctic will require organizations to modify their monitoring methods to
suit the conditions encountered.

General marine monitoring methods can be adapted by the oil and gas sector to meet the needs of its
Arctic maritime locations, its development phases, facility types and operations, their environmental
aspects and their impacts upon the marine environment.

Relationship of this document to ISO 14001, ISO 9001 and other standards

The organizations that have implemented ISO 14001 or ISO 9001 already apply the elements of
monitoring, measurement, analysis and improvement to their (environmental) monitoring processes.

Additional standards that apply to environmental monitoring include laboratory standafds, specific
guid¢s on sediment, water and air quality monitoring, and recommended practices |for species
identification; the use of agreed statistical methods is essential.

© 1S0 2017 - All rights reserved vii
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Petroleum and natural gas industries — Arctic operations

1

Environmental monitoring

Scope

This document gives requirements, specifications and guidelines to ensure that environmental
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ions which experience Arctic-like conditions and contain relevant components\of a
ystem.

document is applicable to all Arctic oil and gas operations from licence block acquisit
ration, engineering design, construction, commissioning, operation,” decommiss
ration. It covers the offshore or maritime environment, including for the purposes of thi
lly marine and estuarine waters of the Arctic, whether frozenor ice-free. The ¢
es all relevant physical, chemical and biological components- Monitoring methods
pstrial) environments are not covered in this document,{although onshore envird

included where monitoring is required at onshore locations in-felation to an offshore devel
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document covers both monitoring of environmental aspects for normal, abnormal anc
fitions, and monitoring of environmental impacts., [t includes monitoring in near-fig
boundary and regional scales, but does not includeglobal environmental monitoring.

Normative references

following documents are referred tolin the text in such a way that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition.of the referenced document (including any amendme

EC 17025, General requirenments for the competence of testing and calibration laboratori

'S 20281, Water quality = Guidance on statistical interpretation of ecotoxicity data

Terms and definitions
he purposesof this document, the following terms and definitions apply.

nd IECimaintain terminological databases for use in standardization at the following g

rritory lying
b sub-Arctic
rold-climate

ion through
ioning and
s document,
nvironment
for onshore
nments are
bpment.

| emergency
1d, far-field,

heir content
applies. For
hts) applies.

es

ddresses:

[SO-Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

Risk

3.11

acci

dent

unplanned event that resulted in injury or ill health of people, or damage or loss to property, plant,
materials or the environment or a loss of business opportunity
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emergency
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unplanned event that has caused injury, loss or damage or that is an actual or potential threat to
human life, the environment or the installation and has made it necessary to deviate from the planned
operation or suspend the use of standard operating procedures

3.1.3
hazard

physical situation with a potential for causing human injury, damage to property, negative effects on
the environment or a combination of these

3.14

hazard identification

process of
characterist

3.1.5
incident
event or chg
assets, the ¢

[SOURCE: O
3.1.6

risk
product of t
of this event

Note 1 to ent
potentially aq

[SOURCE: O

3.1.7

risk assess
whole procs
technologic

[SOURCE: O

3.2 Geogy

3.21
Arctic
territory lyi

Fecognizing that a hazard (3.1.3) exists or has the potential to exist and definin
ics

in of events which has caused or could have caused injury, illness, and/or damage (lo
nvironment or third parties

P Glossary of HSE Terms]

he chance that a specified undesired event will occutand the severity of the consequg

ry: Also defined as the measure of the likelihood'f occurrence of an undesirable event and

g its

bS) to

nces

bf the

lverse consequences which this event can have upon people, the environment or economic resouyreces.

P Glossary of HSE Terms]

ment
ss of risk (3.1.6) analysis.and the evaluation of the results of the risk analysis ag
1l and/or economic, socialand political criteria

P Glossary of HSE Térms]

aphy

ng tosthe North of the Arctic Circle (Latitude 66°33'45.8")

ainst

3.2.2

region

delimited area of the continental shelf defined by geographical coordinates

3.3 Survey

3.3.1
baseline su

rvey

environmental survey of an area or locality to obtain information on its physical, chemical and/or
biological status before a new activity starts
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3.3.2

grid

design used to determine locations for the sampling stations if the position of the oil/gas field has not yet
been established or if obstacles on the seabed make it impossible to use a radial transect (3.3.4) design

[SOURCE: Norwegian Environment Agency. Environmental monitoring of petroleum activities on the
Norwegian continental shelf. M408, 2015]

3.3.3
transect
straight line through a natural feature along which observations are made or measurements taken

3.3.i

radial transect
design consisting of two axes placed perpendicular to one another with an offshore jinstallation at the
origin and the main axis in the prevailing direction of current flow

3.3.5
remotely operated vehicle
remdtely controlled underwater vehicle carrying a video camera, whi¢h)is often equipped with sonar,
sensgprs, a manipulator and sampling devices

3.3.6
watdr column
marine environment from the water surface to the surfaceof the sediment

3.3.
pelagic
relating to the marine water column (3.3.6)

3.4 | Biology

rface

1ICE

3.4.5
macrofauna
organisms larger than 1,0 mm (i.e. that are retained on a 1,0 mm sieve)

3.4.6
meiofauna
organisms smaller than macrofauna (3.4.5), but larger than microfauna (3.4.7)

Note 1 to entry: Meiofauna generally refers to specific groups of organisms (foraminifera, nematodes,
harpacticoid copepods, etc.).
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microfauna
microscopic animals

3.4.8
plankton

organisms that spend all or part of their life cycle floating or drifting in the water and that have little or
no independent mobility

Note 1 to entry: Plankton comprises plants (phytoplankton) and animals (zooplankton), and includes seasonally
the juvenile stages of larger marine animals.

3.5 0il arJd gas

3.5.1
drill cuttin
rock piece d|

Note 1 to ent

discharged t
purpose of c
stability and

3.5.2

produced W
water (gene

and gas, inc

oil/water s¢

[SOURCE: Id

3.6 Envir

3.6.1
backgroun
concentrati

alevel as cld
and a level

Note 1 to ent

[SOURCE: F}
and Agricull

3.6.2
environme
element of 4

93
=]

lislodged during drilling

ry: Drill cuttings from offshore wells contaminated with adhering residual'drilling fluid are
sea. Drilling fluid is a mixture of liquids and solids pumped into a borehole during drilling f
oling and lubricating the drill string, transporting drill cuttings to surface, maintaining borj
preventing hydrocarbon influx.

rater

rally brine) brought up from the hydrocarbon-beafing strata during the extraction
uding formation water, injection water, and any.chemicals added downhole or durin
[paration process

GP Environmental Performance Indicators<“ 2014 data]

bnment

l level

n of selected parameters, (hydrocarbons, metals, radioactive substances, etc.) that pr
se as possible to the natural concentrations in the area and to determine natural condi
rior to project activities

"y: Background leyehcan include existing anthropogenic contamination.

shery Harbeur*Manual on the Prevention of Pollution — Bay of Bengal Programme,
ure Organization of the United Nations (FAO), Fisheries & Aquacultures Department, ]

htalaspect

(tvide

often
r the
ehole

bf 0il
g the

ions

Food
999]

n-erganization's activities or products or services that interacts or can interact wit

h the

environment

[SOURCE: IS
3.6.3

environmen

0 14001:2015, 3.2.2, modified - notes to entry have been omitted.]

tal impact

change to the environment, whether adverse or beneficial, wholly or partially resulting from an
organization’s environmental aspects (3.6.2)

[SOURCE: IS
3.6.4

environmen

tool used to

4

0 14001:2015, 3.2.4]

tal impact assessment
identify the environmental impacts (3.6.3) of a project prior to decision-making
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systematic measurement of variables over time to establish their current state and variation as well as

a baseline

3.6.6

strategic environmental assessment
systematic process for evaluating the environmental consequences of a proposed policy, plan or
programme initiative in order to ensure they are fully included and appropriately addressed at the
earliest appropriate stage of decision-making on par with economic and social considerations

IN_C

Nt 4+ 4 Tl QI A | h - i £ J_1 1o C A D . 1 4 £l L
ote r—Tto CHtry. 1THT OLIA PIULTOOTS dlIIU UUJTLLIVES At 1T dllITU Uy LT OLA 1T TULULUL TU LT UIN U

envirpnmental impact (3.6.3) assessment in the transboundary context (the Espoo Convention).

4 Abbreviated terms

ASTM
AUV
EIA
EMP
EMS
FAO

GOST

ICES
I0GP
JAMPP
NS

0GP
OSPAR
ROV

SEA

American Society for Testing and Materials

autonomous underwater vehicle

environmental impact assessment

environmental monitoring programme

environmental management system

Food and Agriculture Organization (of the United Nations)

Gosudarstvennyy standart, technical’standards maintained by the Euro-Asian
Standardization, Metrology and €ertification (EASC), a regional standards org
operating under the auspices of'the Commonwealth of Independent States

International Council forthe Exploration of the Sea
International Association of Oil and Gas Producers

Joint Assessmerit dnd Monitoring Programme (of OSPAR)
Norwegian‘Standard

International Association of Oil and Gas Producers (now I0GP)
Oslp and Paris Commission

remotely operated vehicle

nvention on

Council for
hnization

USEPA
WMO

Dtl atcsu, CIIV il Ulllllcllta]l ﬂDDCDDlllCllt
United States Environmental Protection Agency

World Meteorological Organization
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5 General requirements for environmental monitoring

5.1 Application of ISO management system standards

The organization shall document their environmental monitoring and compliance methods. For this
purpose, the organization can use ISO 14001 that sets out requirements to enable organizations to
manage their environmental aspects and associated impacts.

NOTE The general requirements for environmental monitoring are described in ISO 14001:2015, 9.1.1
(monitoring, measurement, analysis and evaluation) and in ISO 14001:2015, 9.1.2 (evaluation of compliance).

ISO 14031 pfovides guidance for organizations in environmental performance evaluation, inciuding the

use of indic3tors, which can also be applied to environmental monitoring results.

5.2 Objectives of environmental monitoring

The objectives of environmental monitoring can include one or more of the following:

— assessing compliance with regulatory requirements;

— providihg data against which short- and long-term environmental impacts can be determined

— tracking the performance of a project or operation and the effectiveness of control, mitigatipn or
remedigtion measures;

— verifyirlg those environmental impacts predicted in the EIA;]
— alerting operators to take remedial action, if unforeseernor unacceptable impacts arise;
— providipg data to facilitate environmental audit of.@aff organization or facility.

The objectives of an EMP shall be agreed with televant parties and shall be clearly stated im the
programme| description. The objectives may .vary depending upon those organizations that haye an
influence onl the monitoring programme content.

5.3 Specification for monitoring
Monitoring requirements can be decided by:
— supervisory bodies;

— oil and gas operatingcompanies;

— lenders

— investofrs.

Monitoring kedttirementseanbeinfluencedby:
— joint venture partners;

— local communities;

— non-governmental organizations;

— research institutes.

The supervisory body normally presents monitoring requirements in statutory documents including
licences, permits, consents, authorizations and their associated conditions. Monitoring requirements
can also be presented in the EIA submitted to the supervisory body.

6 © IS0 2017 - All rights reserved
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organization can have its own monitoring requirements in addition to those of the supervisory

body. Similarly, joint venture partners can influence the operating company to include specific
monitoring requirements.

The

investment and insurance sectors can require monitoring and reporting as part of their

environmental and social safeguard principles, and as a condition of their loan agreements.

Formal agreements can be made with or on behalf of:

local residents;

government bodies;

e¢nvironmental non-governmental organizations;

rganizations with commercial or other interests in the location of operations,

Loca] communities and other interested parties that can be affected by, proposed agtivities can
participate in the design and implementation of monitoring activities, the scope’of which cap be broader

than|environmental monitoring, including, for example, relevant social and)health issues.

The

5.4

5.4.1 Programme specification

The

brganization shall consider all environmental monitoring requirements in its EMP.

Planning a monitoring programme

EMP shall be managed as part of the envirehmental or quality management syftem of the

orgahization. The EMP shall be prepared by theterganization’s experts under the authority of the

apprppriate manager.

The

a)
b)

‘)
d)
e)
f)
g)

h)

i)
j)
k)
D

m)

EMP shall specify:

monitoring objectives;

fequirements of the programme specified by the regulators, the organization (e.g. in an EIA) or
ther parties including thelimits to be achieved (e.g. volumes or concentrations);

onitoring methods;
acilities to whichitapplies and a description of the activities that could cause environmgntal impact;
eographicallecation to which it applies;
uration.and geographical extent of monitoring;

nvitonmental components within the scope (e.g. water, air, sediment, flora and|fauna) and
indicator variables within each component;

sampling requirements and analytical methods, including statistical requirements, for
environmental aspects and environmental impacts, and including details on frequency of sampling
and sample size needed to meet study objectives, as well as on preservation and storage of samples
and other quality assurance requirements;

controlled parameters (aspects) and regularity of monitoring thereof;

location of monitoring stations;

supporting information to be collected (e.g. meteorological, hydrographical or hydrological data);
reporting requirements;

competence requirements for personnel involved in all parts of the monitoring programme.

© IS0 2017 - All rights reserved 7
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Where specialized contractor companies are to be employed for monitoring, information shall be

specified to

enable the contractor to conduct the sampling and analysis to the standard required.

5.4.2 Programme adjustment

The EMP may be amended in terms of sampling frequency and extent in the event that results indicate
the need for more or less frequent sampling or the need for a wider or more limited sampling extent,
provided the objectives and regulatory requirements for the programme can still be met in full.

5.4.3 Action on non-compliance

The EMP sh{
or other lim

5.5 Spati

111 make reference to the organization’s EMS procedures for non-compliance with regul
jts.

al scales

5.5.1 Genleral

Environmer]
or transbou

tal monitoring can be conducted on a number of scales, namely near-field, far-field, reg
hdary scale.

5.5.2 Nealr-field

The near-fig
impacts are
emissions a

5.5.3 Far{

The far-field
to which em

5.54 Reg

Regional m
sea area. Su
conditions 3

Regional m
their comps
collaborativj
level may b

5.5.5 Tra

ld scale shall be considered to include the area adjacentto a facility, in which environm
measurable in excess of background levels. Withiwthis location, there is a mixing zon
nd discharges where initial dilution takes place.

field

scale shall be considered to includelgcations away from the immediate vicinity of a fa
issions or discharges can be dispersed or transported.

ional

nitoring may also be considered for large regional geographic features, such as an e
Ch monitoring shouldbe planned to monitor large-scale changes due to variation in na
nd to differentiatebetween natural variations and impacts from industrial activities.

pnitoring may. be conducted by authorized governmental bodies in accordance
tence, as well"as non-governmental organizations. Joint industry programmes or
e mecharism can also be used to enhance regional data collection. Baseline data at reg
published in an SEA.

nsboundary

htory

ional

ental
e for

cility

ntire

fural

with
ther
ional

Environmental monitoring should address the likelihood of environmental impacts (e.g. contamination)
being transferred across one or more national boundaries.

5.6 Temporal scales

5.6.1 Design

Environmental aspects (e.g. discharges and emissions) and environmental impacts can vary widely
with time. The design of the EMP shall give due consideration to the temporal variations of industrial
inputs and impacts of environmental variables.

© ISO 2017 - All rights reserved
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The duration of the EMP and frequency of sampling should take into account the expected timescale of
the operation, which can be short term (e.g. in the case of a single discharge) or long term (e.g. in the
case of lifetime monitoring of a facility).

5.6.2 Variation in environmental aspects

The sampling programme for environmental aspects shall take into account all known variations
associated with each environmental aspect in order to ensure representative sampling.

5.6.3 Natural fluctuations

The EMP shall take into account the natural variation in the physical, chemical and biological j

the

5.7

arine environment. This natural variation can be on a scale of diurnal, seasonal ordong-

Environmental aspects

5.7.1 Types of environmental aspects

Envifonmental monitoring shall be established by the organization forfhose significant en
aspefts over which it has control. These environmental aspects shalhinclude:

h)

¢missions to air;
Ireleases to water;

rreleases to land;

se of raw materials and natural resources;
:[se of energy;

¢nergy emitted, heat, radiation, vibration (noise) and light;
generation of waste and/or by-preducts;

environmental aspects with beneficial impact.

Significant environmental-aspects shall be maintained in the organization’s EMS and shall
in the organization’s envirehmental report.

NOTH Determination of significant environmental aspects is described in ISO 14001:2015, 6.1.

5.7.7 Normaljabnormal and emergency conditions

Monitoring’oef environmental aspects shall describe normal conditions that include the stab
modg¢ for a facility or an activity.

broperties of
term trends.

yironmental

be included

T~

le operating

The EMP should describe options for possible extension to include potential impacts from:

— abnormal conditions that include events that are not part of the stable operating mode, for example,

start up or shut down of facilities, whether planned or unplanned;

emergency situations that include those situations where there has been a loss of control or of
containmentby the organization ofan environmental aspect. Emergency events include uncontrolled

spillage, or release of product, or other accidents with environmental consequences
impact on local residents’ health.
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5.7.3 Control aspect in response to monitoring

The organiz

a)

ation shall consider the action it should take in the event that monitoring detects:

an environmental aspect that is outside of its required or expected range;

b) anenvironmental impact that is greater or lesser than predicted.

The action can result in adjustments being made to the operating conditions or to the EMP.

5.8 Environments and components

Environmerntal monitoring shall take into account the variety of environments that can be impact¢d by
facilities. THese can include land, sea and air, and the components of each of these, such as:

— land: sofl, surface water, groundwater;

— sea: botitom substrates, water column and ice;

— air: groyind level, troposphere.

Additional Jub-components, such as surface and subsurface layers and intekfaces, shall be considered
when identifying sampling requirements.

5.9 Baseline conditions

Baseline conhditions represent the environmental conditions>that pertain prior to the existenge of
a facility or|activity. In establishing an EMP, the organizatien shall establish the baseline condifions
for each pafameter that is to be included in the EMP. Thefollowing shall be taken into account ywhen
establishing baseline conditions:

a) regulatpry requirements;

b) temporal and spatial extent of natural vaiiations;

c) existing impacts from other facilities.

The supervisory bodies and other organizations can collate baseline data within a regional scale SEA or
within regiqnal databases.

5.10 Parameters

5.10.1 Selection of parameters

The organifation{s) responsible for environmental monitoring should consider in advancqg the
parameterstobemeasuredin order to quantify those environmental aspects and environmental impacts
that are to leincluded in the EMP These can include physical, chemical and hiological characteristics

of the environment and human communities, and interactions between the characteristics, and their
natural variations. The parameters shall be selected on the basis of the likelihood of significant
environmental impacts as a result of the organization's significant environmental aspects.

The decision to include each parameter should generally be related to the risk of a significant
environmental impact and its value as an indicator of impact. The means of determining significance

shall be inclu

ded in the organization’s EMS documentation.

5.10.2 Accuracy

The principles of ISO 5725-1 may be applied to environmental monitoring parameters.

10
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Accuracy applies also to position fixing for sampling locations. All sampling positions shall have
positions documented using global positioning by satellite navigation, or range positioning using

suitable landmarks.

5.10

.3 Detection limits

Detection limits or limit of quantification shall be established and specified for each parameter included
in an EMP.

5.10

Whe
shou

5.10

Phys
in sc

.4 Units and other specifications

Fe countries or parties using this document use different units of measurement, convel
Id be agreed between the parties to whom the results are to be reported.

5 Physical parameters

ical attributes of the environment can be affected by environmental aspéects. The effe
ale and significance. Appropriate measurements should be made inmthose cases wh
es are foreseen by the organization. Examples include landscape €hanges, erosion ang

chan
sinkfoles, temperature of water, air or sediment, noise and light, radiation, and the excl

sion factors

cts can vary
ere physical
| deposition,

usion of the

public on the grounds of safety or security.

Physjcal attributes should be sampled and analysed using/nationally approved or internationally
agreed methods.

The Iesign of a physical monitoring programme shall consider:

a) natural variations in physical conditions;

b) e¢xtent to which modification of physical conditions can be attributed to environmental impacts;

c) {ime and spatial scales over which modification to physical conditions can take place.

5.10{6 Chemical parameters

Chemicals released in emissions, discharges and wastes can be distributed in the gnvironment
via dispersion pathways; they can undergo changes in chemical composition as a result|of physical,
chenjical and biological processes. Based upon environmental aspects that are assesspd as being
signifficant aspects (see.5/7.1), the organization should identify those elements and compoujnds that are
to beg analysed.

Chemical attributes should be sampled and analysed using nationally approved or internationally
agreed methods.

The glesigii of a chemical monitoring programme shall consider:

a) Iatural vartations i chenTical Concentratiorns;

b) extent to which chemical concentrations can be attributed to environmental impacts;

c) definition of significant contamination based on statistical analysis of regional reference sampling

1

ocations;

d) whether compounds introduced to the environment are subject to physical, chemical or biological
modification and the timescale over which such modification can take place.

5.10

.7 Biological parameters

Environmental aspects can affect attributes of the biological community at the location of the facility
or activity. Environmental impacts can include elimination of species in the immediate location (e.g.
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by smothering), changes in the numbers or distribution of species (biodiversity and introduction of
invasive species), the accumulation of chemicals and radiation in biological tissues, impairment of
functions, such as reproduction, biological indicators of effect and exposure, and behavioural effects.

Accurate identification is essential for the determination of species in all environments. The
organization shall determine the taxonomic level to which flora and fauna identification will be carried
out in order to meet the monitoring objectives.

Taxonomic experts can be required in order to identify specimens. The organization shall ensure that
there is a source of competent experts available for the identification of species.

Biologica] attributes shall be cnmplpd and qn;\]ycpd using n;xfinn;\]ly npprn\md or infm‘aninnq]]y asreed
methods.

The design ¢f a biological monitoring programme shall consider:

a) natural|spatial variations in biological populations including near-field, far-field>and regjonal
sampling locations; natural diurnal, seasonal, inter-annual and long-term temporal variations

b) extent tp which a biological effect can be attributed to an environmental aspect at population lgvels;
c) likelihopd of lethal or sub-lethal effects;
d) whethef effects can be acute or chronic;

e) possibility of bioaccumulation leading to the presence of residues.in biological tissues; redistribfition
of residjies by biological mechanisms; bio-magnification in the’food chain;

f) biodegrpdation of compounds;

g) critical paths for residues including species of interést (target species) owing to their presence in
the food chain, including species used for humapn.food from hunting and fishing activities.

5.10.8 Asspciated measurements

When condyicting monitoring, sufficient associated data should be collected to aid interpretatipn of
results. Asspciated data include all tho§e‘parameters that can be related to the target parameter. [They
can include:

— hydroggaphy: bathymetry,tides, sediment (granulometry, organic content);

— hydrology: depth, conductivity, salinity, temperature, pH, flow rates, current speed and dire¢tion,
ice conditions, storngsirrges, hydrometry;

— meteor¢logy: wind speed and direction, temperature, humidity.

interpretatipfiof the results of their monitoring programmes, and include such measuremjents,
including sampling depth and locations, in the specification for the EMP.

The organigation( shall identify the associated measurements that are to be made to s::Tport

5.10.9 Position fixing

All sampling locations shall be documented including position (coordinates), date and time.

5.11 Modelling

The organization should consider the use of modelling (e.g. dispersion modelling) of land, sea and air
environments in order to examine transport paths for contaminants and to provide the basis for the
selection of sampling stations.

The organization should use nationally approved models, where available, or should agree in the
appropriate model in advance with the supervisory body.
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5.12 Sampling
Sampling design is critical in ensuring that data are sufficient to draw the necessary conclusions.

Sampling is concerned with the selection of a subset from within a population in order to determine the
characteristics of the whole population.

The organization shall develop a sampling strategy appropriate to the statistical population, in
accordance with nationally approved standards or regulatory requirements. The sampling strategy
shall be appropriate to the study objectives, the regulatory requirements, the characteristics of the
environmental aspect, and the location and extent of the potential environmental impact.

Samﬁiling shall be informed by statistical design such that sufficient statistical power/is|achieved to
reach valid conclusions.

The ¢prganization shall include sufficient information on sampling to guide relevant staff i the taking,
treafment, preservation and retention time for samples and sub-samples.

5.13 Analytical methods

The prganization shall require laboratories to adopt nationally approved or internatiogally agreed
metHods for the analysis of physical, chemical and biological materials.

The prganization shall require laboratories participating in{he‘analysis of environmental samples to
state the analytical methods that are to be used.

Where no international or national standard methods afe available, the organization shall §ise methods
that pare approved by the supervisory body. Alternatively, the best available method based on scientific
judgément shall be selected and its use documented:

Labgratories, including those used for analySing samples, shall comply with the requlirements of
ISO/]EC 17025.

5.14 Toxicity tests

In conducting toxicity tests, the-drganization shall adopt nationally approved or internatiopally agreed
stanglards.

5.15 Statistical methods

The prganization-shall state in advance the statistical methods that are to be applied to[monitoring,
including methaeds for laboratory tests and for the analysis of physical, chemical and biologjcal data.

The |statistical methods used for laboratory and field data shall follow nationally gpproved or
interjnationally agreed methods.

5.16 Costs of monitoring

The organization should forecast and maintain data on costs of its EMPs. The organization can be
guided by ISO 19008.

5.17 Environmental monitoring report

The organization shall prepare the required reports on environmental monitoring of its facilities or
activities.

Environmental monitoring data prepared in accordance with ISO 14031 may be used in environmental
reporting.

The organizations shall specify the format for reporting and distributing the results of monitoring.
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6 Factors to be considered for Arctic offshore environments

6.1 Characteristics of the Arctic

When designing and implementing an EMP for Arctic offshore environments, the organization shall
adopt the general requirements as described in Clause 5 and shall take into account the specific nature
of the location, including:

a) polarlocation, high latitude;

b) low temperatures;

c) seasondl characteristics;

d) ice envifonments;

e) endemi¢ species;

f) human fommunities.

When designing an EMP, the existing international marine monitoring plans’ of the Arctic nafions
shall be consulted. The organization may integrate its monitoring plans imythe interests of efficiency.
The relevance of monitoring and scientific studies at a local, national 0¥ international level should be

considered jn relation to programme design.

ation shall consider the need for appropriate Arctic'expertise and appropriate subject
rts in designing and implementing its EMP.

The organiz
matter expe

6.2 Polarnlocation

6.2.1 Remoteness

The Arctic i
of operating

sparsely populated and remote from cities and infrastructure. The potential consequénces

at high latitudes should be considered using appropriate risk assessment procedures.

6.2.2 Posjtioning
Position fixing methodology for énvironmental monitoring surveys shall consider potential challg
associated With high latitudes, ®!g. adequacy of surveys, mapping, magnetic and gyro-compasses
shall be agreed with the appropriate supervisory body.

nges
and

6.2.3 Day}/night cycle

The 24 h po
monitoring.

ar night and polar day have consequences for maritime sampling surveys and for biolgdgical

The ability to fix accurate positions and to work safely can be affected by day/night cycles. In planning
sampling surveys, the organization shall assess the risks associated with polar day/night cycles.

Daily and seasonal biological cycles are affected by the polar day/night cycle. Examples are primary
and secondary production of plankton populations. Sampling strategies for biological populations shall
take into account the diurnal, seasonal and other biological cycles encountered in the Arctic.

6.3 Low temperatures

Methods used for environmental monitoring shall take into account the low temperatures encountered
in the Arctic. Monitoring equipment, including power sources, meters and camera equipment, shall be
capable of calibration and sustained operation in low temperature environments.
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The effects of heated water discharges on ambient water temperature, local ice formation and ice forms
shall be considered.

6.4 Seasonal characteristics

Seasons in the Arctic are typically dominated by long winters and short summers, with spring and
autumn each lasting in the order of only a few weeks. Arctic seasonal aspects shall be taken into account
when designing environmental monitoring with respect to offshore oil and gas developments.

6.5 Ice environments

Ice i§ not uniformly present in Arctic marine environments and it exists in many forms:\Tihe presence
or ahsence of ice, whether permanent or temporary, including permafrost below the sej floor, shall
be tdken into account when designing offshore EMPs. In the absence of specific methodsg, up-to-date
referfence texts should be consulted. New strategies and technologies should be considered, valuated or
developed that are capable of collecting information under ice. These methods may include putonomous
systgms, moorings and remote sensing.

The presence of ice environments onshore, including permafrost and-glacial ice, shall be taken into
accoyunt when designing environmental monitoring with respect to offshore developments,

ISO B5106 provides requirements for metocean, ice and seabed data. Standard WMO ferminology
should be adopted in referring to sea ice.

EMPs shall take into account the likely extent of sea ice during implementation of the programme and
the consequences for the sampling locations.

EMP§ shall be sufficiently flexible, to accommodateithe presence or absence of ice. Where sampling sites
are ihaccessible, the closest possible alternative.ite shall be selected and its coordinates dgcumented.

Where environmental monitoring includes the ice edge, methods for sampling shall be harmonized
with|national sampling programmes.

Sampling of sea ice, in all its forms, fer physical, chemical or biological attributes, shall uge nationally
apprpved or internationally agreéd standards. Where no such standards exist, sampling ghould adopt
best gcientific and technical pragtice and methods shall be documented.

Specjal methods should beconsidered for sampling snow cover over ice and for ice underlyjing snow. In
parthular, the EMP shotild consider methods for estimating the deposition of black carbon ¢pn snow and
ice, and adopt currentbest practice.

6.6 | Endemi¢species

6.6.1 General

The Arctic Oceancontainsuniquelife formsthatare specificallyadaptedintheirlife cycleslecology and
physiology to Arctic conditions. These endemic species vary from the microscopic planktonic species,
through benthic and pelagic species, to large sea mammals. EMPs shall consider the need to include all

Arctic trophic levels from primary producers to top predators.

Sampling and extraction methods shall be designed to collect, if required, microfauna, meiofauna and
macrofauna, including the biota attached to surfaces, i.e. the epifauna and epiflora.

Programme design shall consider migration routes, reproductive behaviour and feeding, spawning and
nursery grounds and presence of invasive species.

In assessing the significant impacts of an oil and gas operation, the near-field, far-field and regional
aspects of biological populations shall be considered.
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6.6.2 Identification

Identification of Arctic specimens to species level shall be carried out when possible; otherwise, the
most practical taxonomic level shall be documented.

Where there are uncertainties about specimen identification, appropriate experts on Arctic taxonomy
shall be consulted.

6.6.3 Ice flora and fauna

In the absence of standardized methods for the sampling of Arctic ice flora and fauna, field techniques
shall be basgdupombestscientificamd techmicat practice and shatt bedocumented:

6.7 Human communities

6.7.1 General

The Arctic i one of the most sparsely populated regions in the world. Howeverythelocal communities
should be injolved in designing and implementing EMPs. Special attention shouldbe paid to consultption
with indigemous peoples.

6.7.2 Indijgenous peoples

The indigerjous peoples of the Arctic maintain lifestyles that are based upon traditional hurnting,
gathering and fishing methods. Decisions on Arctic oil and, gas operations can affect indiggnous
lifestyles.

The role and contribution of indigenous peoples and. traditional knowledge shall be considered and
documented in the design and execution of the EMP.

Many Arctiic communities rely upon subsistence food sources, which can contain a range of
contaminanfts. EMPs should reflect local subsistence food use patterns.

EMPs shall| consider the potential impdcts of Arctic operations upon the traditional lifestyles,
population, morbidity, health and welfare of indigenous peoples.

6.7.3 Local and traditional knowledge

The extent o which local and-traditional or indigenous knowledge can be incorporated into scientific
EMPs should be considered in consultation with appropriate experts.

7 Monitpringrequirements for offshore oil and gas sector in the Arctic

7.1 General

The offshore oil and gas sector has specific environmental monitoring requirements owing to its
distinctive environmental aspects during different developmental phases and the maritime location of
its activities.

The operator shall define the environmental monitoring required for each phase of development in
the Arctic.

7.2 Offshore life cycle phases
The development phases for offshore oil and gas fields include:

a) pre-operations, including licence acquisition and planning;
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b) exploration, including seismic, site surveys and exploration and appraisal drilling;

c) engineering design;

d) construction;

e) installation;

f) commissioning;

g) production operations, facilities and pipeline operation and maintenance;

h) ¢ecommisstomingamdfacitity removat;

i) gite restoration;

j) logistics, air and sea transport and accommodation associated with each phasé,
Each|developmental phase can require a different monitoring strategy. Guiddice on monitgring during

offshiore development can be found in various sources as listed in the Bibliography.

7.3

7.3.1

The purpose of offshore environmental monitoring is to achieve the general objectives of en

mon
field

7.3.2
The

in w|
and 1
Arct

EMP
from|

The

Offshore environmental monitoring programme design

Objectives of offshore environmental monitoring

toring (see 5.2) for the oil and gas sector in the Arctic maritime area, taking into accoy
far-field, regional and transboundary scales of potential impact.

General aspects of environmental monitoring programme

perator is responsible for establishing"EMPs that meet the relevant regulations of the

hich operations are conducted, their associated guidelines on marine environment
he requirements of this document: The operator shall give due regard to the interest
c states, including potential transboundary impacts.

5 shall also incorporate monitoring that has been agreed as part of the EIA process, ing
Arctic indigenous peoples and settled communities.

duri

The
of th
long

For 1

|

omparability of data’derived from oil and gas monitoring in other Arctic states shall b¢
g EMP design,

uration ofitlie EMP for Arctic oil and gas operations shall take into account the expect
e operation, which can be short term (e.g. in the case of a seismic survey or an explora
term (€.g: in the case of lifetime monitoring of an offshore production facility).

emote Arctic locations, the type and specification of vessels and/or aircraft and th

yironmental
nt the near-

Arctic state
al sampling
5 of adjacent

luding input

b considered

bd timescale
tion well) or

b associated

equipment required to conduct the monitoring should be considered during programime planning.

If the results of environmental monitoring differ from predicted effects or if unforeseen trends in
contamination or effects occur, studies shall be conducted to determine the reasons. Monitoring results
shall be discussed with the supervisory body. The EMP findings can be used to propose modification of
the future programme.

7.3.3 Offshore environmental aspect and environmental impact identification

At each phase, appropriate risk assessments shall be carried out to determine the significant
environmental aspects and environmental impacts of the operator’s normal, abnormal and emergency
situations, including accidents and incidents with potential environmental consequences that should be
included in the EMP.
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Significant environmental aspects (see 5.7) and environmental impacts shall be determined for each of
the development phases for oil and gas developments and the supporting activities that are within the
scope of the offshore development.

Environmental risk assessment shall identify and consider all potential environmental impacts at each
development phase of oil and gas and shall ensure that those impacts that are judged to be significant
are included in the EMP.

The identification of significant environmental aspects for each oil and gas development phase shall

take into account the specific Arctic characteristics of the development location.

In the Arcti

rone

waters. The
shall be con

7.3.4 San

Conventiond
conditions.
prior to su
preparation
meet Arctic

The statisti
standard m

pqrtirll]nr attention shall be givpn to the risk of Qpiﬂc of 0il or chemicals in ice-p

need for post-spill surveillance and monitoring, which may include monitoring unde
bidered in operator and authority contingency plans.

Ipling and analysis

| marine sampling equipment is generally used for sediments and water“column in A
[he sampling equipment used for environmental monitoring in the Argtic shall be speq

and analysis are used for Arctic samples. Any modifications texequipment or metho
conditions shall be documented.

hrine methods.

Consideratipns shall include the need for collecting baseline infermation prior to operations as speq

by supervis

If available,

bry bodies or other parties.

existing Arctic data sets shall be obtained and used to support the baseline descriptio}

To the extemt possible, sampling sites for water and sediments that are established for baseline

collection sH

jall be used for future sampling.

Gaseous emjissions from exhausts, flaring-and venting are included in operational and environm

monitoring.
monitoring

suggests th4
sampling fo
surfaces.

For certain
considered 1§

7.3.5 Refq

Reference st

There is typically no requirement for air quality monitoring at offshore sites. Air qy
Can be required at nearbyfice-bound, landfastice or onshore environments, where modg
tair quality standards can be at risk from offshore emissions. The operator should con
I air quality parameters in cases where emissions can be expected to impact land

parameters,the’ use of automated monitoring systems for selected parameters shou
n addition to-or instead of physical sampling.

erence-sampling

I ice,

rctic
ified

rveys and shall be documented in monitoring reports. Converntional sample storage,

ds to

Cal analysis of Arctic offshore physical, chemical and biological parameters shall fpllow

ified

1.

data

ental
ality
lling
sider
r ice

Id be

ents

and emissions or other environmental aspects of the oil and gas sector and shall be representative of

the physical

parameters and the chemical and biological baseline.

Analysis of Arctic background station results shall consider the influence of:

a) widespread elevation of contaminants arising from global or regional air streams or oceanic
currents;

b) local elevation of hydrocarbon from natural seeps; elevation of metals from local geochemical
conditions;

c) the natural variability in space and time of Arctic biota.
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To the extent possible, background sampling stations should be in locations that have physical, chemical
and biological characteristics of seabed, water column and air that are similar to those of the field
specific stations in the vicinity of oil and gas installations.

7.3.6 Near-field sampling

As well as general conditions for the layout of sampling sites, transects or grids around offshore
installations, the practicality of regularly sampling different marine environments under Arctic
conditions shall be taken into account. Survey procedures shall consider the possibility of temporary
ice cover and the action to be taken in the event that sampling sites are inaccessible.

Nearffield sampling should concentrate on detecting both acute and chronic impacts onwhater quality,
sediments and biota. The potential impacts of contaminants from nearby or future facilitigs should be
consjdered.

Visual surveys of benthic habitats are carried out using a remotely operated vehicle’(ROV), putonomous
undegrwater vehicles (AUV) or towed video system. Side-scan sonar or other ©ion-invasive fechnologies
may pe used to determine the material and texture of the seabed. Visual surveys should bg carried out
using either a radial transect design or a grid design. Visual surveys should’be able to detedt debris and
gross disturbance resulting from drilling operations or drilling rig anchering.

Typi¢ally, near-field sampling will include the detection and biolegical effects of:

a) drill cutting discharges on the seabed and the local formation of cuttings piles;

b) produced water discharges to sea, including dilution, dispersion and localized effects of
emperature, density, chemical, radiation and hyd¥écarbon constituents; the tempergture profile
nd stratification of the receiving water should,be'determined;

c) gaseous emissions including products of flaring;
d) local dispersion of spilled oil or chemicals;

e) 1oise, vibration and light including effects of acoustic sources on sea mammals, displacement of
arine life from migration routes;

f) ice accumulation and/or pile-up at the facility;

g) physical, chemical andbiological impacts at nearby coastal sites.

7.3.1 Far-field sampling

Far-field sampling shall be considered to include locations away from the immediate influence of an
offshore facility and should initially be representative of background conditions of contamination and
undisturbed.biological populations, including onshore coastal areas adjacent to the offshor¢ operations.

Far-fii€ld transport and dispersion of discharges of solid and aqueous wastes should be predicted by
modelling studies that take into account the physical, chemical and microbiological processes that act
on constituents. For offshore Arctic, the following should be considered on a far-field scale:

a) long-term transport of drill cuttings (including solids and chemical constituents) in cold water and
ice-prone environments;

b) advection and diffusion of produced water (including chemical constituents, radiation and
hydrocarbon contaminants) in oceanic currents, particularly in ice fields;

c) dispersion of spilled oil under different ice conditions;
d) noise generated during operations;

e) products emitted during gaseous discharges dispersed on to ice and snow by air currents.

© IS0 2017 - All rights reserved 19


https://standardsiso.com/api/?name=162375046cf4034e69e2c43ca139b546

ISO 35103

:2017(E)

Techniques for sampling of the seasonal or annually variable ice edge or sea ice, which can enter the near
field periodically, shall be developed to meet the specific monitoring objectives for offshore facilities.

7.3.8 Reg

ional sampling

The sampling strategy for an oil and gas field should be harmonized with sampling of the regional sea

area, where

available, following consultation with the regional authority.

Regional monitoring in seas that include oil basins should be capable of detecting:

a) large scale hydrographical trends, including water and sediment;

b) changegin regional background concentrations of contaminants, including hydrocarbons;

c) variatidns in biological populations, including commercial species and protected areas;

d) presende of invasive or introduced species;

e) frequenicy of ship strikes on mammals;

f) coastal pnd onshore physical, chemical and biological impacts.

Data can befrequired by authorities as part of state or regional contribution-to global monitoring.
7.3.9 Field specific stations

The locatiofof field specific sampling stations should take intoraccount the seasonal or longer

presence of

The operatd
data such as
the location

Any change
in reports. T

7.3.10 Mar

Marine toxi
possible tox

jce in its various forms.

water current pattern and velocities, depth'intervals as well as the likely presence of
The presence of past operations, suchvds’exploration wells, should be documented.

to station locations required due'to-the presence of ice or other factors should be spec
he station history should be documented.

ine toxicity testing

[ity tests may be used'in conjunction with field sampling to provide information aboy
city of a test material to different life stages of selected species. Tests may include mort

or sub-lethall biological effects

Results of tq
on discharg

Toxicity test

xicity tests.may be used to predict effects likely to occur in field situations or to set1
bS.

s shall'use appropriate Arctic species and shall adapt standard guidance for marine to»

testing to

term

r shall document the reasons for the selected*field station positioning, based on techinical

ce at

ified

t the

ality

mits

(icity

e€tthe requirements of the selected species and Arctic field conditions. Where non-A

rctic

species are Used for ATctiT situatiorns, appropriate provisos siratt be documented:

Reference shall be made to existing Arctic toxicity tests results.

Toxicity tests for Arctic species shall be treated statistically in accordance with ISO/TS 20281.

Methods shall be documented and reported.

7.4 Environmental monitoring programme implementation

7.4.1 Pre-

development

Prior to development in the Arctic, the operator shall carry out appropriate background studies on the

location, inc

20

luding the availability of existing baseline and monitoring data.
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