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What I’'m NOT going to talk about

(in detail)

@
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What | am going to talk about

Why bother
digitising SCAT
forms?

The bigger
“Information”
Picture

LIVE DEMO
(Not the App though!)

What we
learnt?
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Starting with WHY?

[ Info In ]

Real time | =
[ Faster ]
_ Faster
Easier to Decisions
scale up
More
accurate
More _ Improves
reliable Quality
More
consistent B
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It doesn’t end with collecting good data!

1S __To Plan for
ecislo the Future
—

Knowledge

Understand
What is
» .
happening
now

Collect Data
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Three Goals
ENGAGE

WITH SCAT
NO MORE TEAMS!
PAPER!

1) Two way flow of information
2) The teams drives the App not

the other way around
Replace the paper form

with a digital method

1) All data centrally collected
2) Data - Information

“SEE” THE
® INFORMATION!
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Lessons Learnt (so far)
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Up Next

Exclusion Zones
Alerts you if you're somewhere you're not meant to be

Doing more with the data - data post processing.
Temporal and spatial trends (Turning data to knowledge)

Auto segmentation (first pass)

Auto generate equipment lists

® Industry Technical Advisory Committee






Up Next

* Compliant with
NOAA Data Standard

* Transmit data to an Operator’s
Common Operating Picture
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Demo Video Available on Request

Liamharrington-
missin@oillspillresponse.com
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Data Handling & Situational Awareness:

An update
on NOAA’s SCAT Data Standard

Industry Technical Advisory Committee
September 26-28, 2017

Scott Lundgren— NOAA
Chief, Emergency Response Division
NOAA Office of Response & Restoration
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What SCAT is....

* Shoreline Cleanup Assessment Technique

* An internationally-accepted procedure for the surveying,
documentation and description of oiled shorelines based on
standard terms and definitions.

e Suitable for shorelines in marine or freshwater; coasts, rivers, &
lakes; tropics to the arctic; any habitat or geomorphology.

* A cornerstone of support for Operations through the decision
and planning process from the initial shoreline oiling until the
last segment is signed off.

 The SCAT process has become an integral part of spill response
and the incident command in the U.S.; and world-wide it has
become more formalized as part of many oil-spill response or
contingency plans.
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SCAT Evolution... recently

e 2010 to 2015: Deepwater Horizon / Macondo

Common Operational Picture (COP) via internet becomes a reality
Demand for SCAT products & frequency continues to increase

SCAT Database continues to evolve ¢ e "".:hb'r..::\
SCAT fully integrated into ICS j":;u o,
STR and SIR critical for Ops progress w

SCAT-Ops Liaison employed 3\%

SCAT GIS tested to new limits with Ty %%,
non-linear shorelines and segmentation ‘”p': g






SCAT Evolution... the future?
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SCAT for Tomorrow
TODAY

* The key to successful SCAT in the
future is electronic data

. . SCAT
management and interoperability. Interoperability/
« The response community will Data Standards
continue to innovate.
* Inthe U.S., SCAT will always involve
multiple players. 0 -

P am—

In order to conduct SCAT efficiently, ors
Plannin ata
effectively and produce products on : s D

SCAT cop RP, Gov, etc

demand, the methods and tools we Reports Field Data

Scientific/ Collection

use must be interoperable. Environmental
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SCAT for Tomorrow Workshop

* January 2017 in Mobile, Alabama

e Attendees: 47 SCAT coordinators, data managers
and stakeholders
— International

e Canada (EC + priv sec), England (ITOPF + priv sec),
France (CEDRE), Finland (priv sec))

— Federal and state agencies (NOAA, USCG, EPA invited; CA, WA, TX, FL)
— Industry (Chevron, ExxonMobil, Shell, Conoco-Phillips, and later BP)

— Private sector (CARDNO, CEDRE, Chaac Technologies, CTEH, ES2, IEc
ITOPF, Polaris, OCC, OSRL,RPI, SCATMAN, TRG, TRIOX)
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SCAT for Tomorrow Workshop

Objectives:

1. Assess of current concerns regarding electronic data
management for SCAT in oil spills;

2. Evaluate of future needs for SCAT to improve readiness and
efficiency;

3. Define of key data standards and data exchange formats to
allow better management and sharing of SCAT data for
response and NRDA; and

4. Provide feedback from stakeholders on the draft NOAA SCAT
Digital-Data Standard and for data sharing agreement
strategies.






NOAA | Office of Response and Restoration | Emergency pronégﬁiﬁéi&n

SCAT for Tomorrow Workshop

Results:

Overall acceptance of NOAA SCAT Data Model
Agreement on continued value of SCAT purpose

Must remain scalable, adaptable, interoperable, and
supportive of shoreline cleanup operations

Best Practices for Data Standards, QA/QC, Data flow, Data
handling, & Exercise development

Agreed steps forward (next slide)

Production of Workshop Report
— www.crrc.unh.edu/SCAT
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Next Steps

Formation of 3 Working Groups —

1.

Technical Working Group

* Encourage and support interoperability between SCAT data management systems
e Continue refinement of the NOAA SCAT Data Standard

* Develop “test data” and “truth” data to be used in drills and exercises.

* Identify data management issues arising from the incorporation of new methods and
technologies.

Policy & Management Working Group

* Draft standard SCAT text for inclusion in data sharing agreements.
* Develop data exchange protocols and workflows for information products.

SCAT and Drills (Practitioner Working Group)

* Drill SCAT data management and operationally test SCAT data management systems.

* Incorporate new methods and technologies in SCAT (drones, dogs, electronic field
data collection. . .)





Post-Workshop Steps

Establish 3 year timetable
Follow up meetings at IOSC (May) & Clean Gulf (Dec)

Future SCAT based events

— Chevron exercise using drones (Santa Barbara, CA),
Prince William Sound buried oil canine SCAT validation

Open to additional partners

Contacts:
john.tarpley@noaa.gov
carl.childs@noaa.gov
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Collaboration Different Perspectives

Teamwork

Uncertainty
Planning

Adaptive Management
Open Communication






Common Operating Picture £ SEHEHE
Key for Incident Preparedness & Response — minimising harm g

to People, Environment, Assets and Reputation.

Dawn Gibson
Senior Response Specialist, Oil Spill Expertise Centre
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Definitions & cautionary note

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate legal entities. In this presentation “Shell”, “Shell group” and “Royal Dutch Shell” are sometimes used for convenience where

"o

references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are also used to refer to subsidiaries in general or to those who work for them. These expressions are also used

where no useful purpose is served by identifying the particular company or companies. “Subsidiaries”, “Shell subsidiaries” and “Shell companies” as used in this presentation refer to companies over which Royal Dutch Shell plc
either directly or indirectly has control. Entities and unincorporated arrangements over which Shell has joint control are generally referred to as “joint ventures” and “joint operations” respectively. Entities over which Shell has
significant influence but neither control nor joint control are referred to as “associates”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect ownership interest held by Shell in a venture, partnership
or company, after exclusion of all third-party interest.

This presentation contains forward-looking statements concerning the financial condition, results of operations and businesses of Royal Dutch Shell. All statements other than statements of historical fact are, or may be deemed to be,
forward-looking statements. Forward-looking statements are statements of future expectations that are based on management’s current expectations and assumptions and involve known and unknown risks and uncertainties that could
cause actual results, performance or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other things, statements concerning the potential exposure of Royal
Dutch Shell to market risks and statements expressing management's expectations, beliefs, estimates, forecasts, projections and assumptions. These forward-looking statements are identified by their use of terms and phrases such as

At At 7y ARt i

"“anticipate’’, “believe”’, “could”’, “estimate’’, “expect”,

"o i "o "o 111,

goals”, “intend”’, “may”’, “‘objectives’, “‘outlook’, ““plan”’, ““probably”’, “‘project”, “risks’”’, “schedule”, “’seek’”, “’should”’, “target”’, “wil

|II

and similar terms and phrases.
There are a number of factors that could affect the future operations of Royal Dutch Shell and could cause those results to differ materially from those expressed in the forward-looking statements included in this presentation, including
(without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for Shell’s products; (c) currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market share and industry
competition; (g) environmental and physical risks; (h) risks associated with the identification of suitable potential acquisition properties and targets, and successful negotiation and completion of such transactions; (i) the risk of doing
business in developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory developments including regulatory measures addressing climate change; (k) economic and financial market
conditions in various countries and regions; () political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental entities, delays or advancements in the approval of projects and delays in
the reimbursement for shared costs; and (m) changes in trading conditions. No assurance is provided that future dividend payments will match or exceed previous dividend payments. All forward-looking statements contained in this
presentation are expressly qualified in their entirety by the cautionary statements contained or referred to in this section. Readers should not place undue reliance on forward-looking statements. Additional risk factors that may affect

future results are contained in Royal Dutch Shell’s Form 20-F for the year ended December 31, 2016 (available at www.shell.com/investor and www.sec.gov). These risk factors also expressly qualify all forward-looking statements

contained in this presentation and should be considered by the reader. Each forward-looking statement speaks only as of the date of this presentation, 28" September 2017. Neither Royal Dutch Shell plc nor any of its subsidiaries
undertake any obligation to publicly update or revise any forward-looking statement as a result of new information, future events or other information. In light of these risks, results could differ materially from those stated, implied or
inferred from the forward-looking statements contained in this presentation.

We may have used certain terms, such as resources, in this presentation that United States Securities and Exchange Commission (SEC) strictly prohibits us from including in our filings with the SEC. U.S. investors are urged to consider

closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov. You can also obtain this form from the SEC by calling 1-800-SEC-0330.
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Genesis of the Common Operating Picture

m The Deepwater Horizon incident response required an

unprecedented need for real-time information.

m The following barriers were highlighted during the incident:
m Lack of agreement on what data was needed.
m Enormous geographic area of interest.
m Limitations on ability to relay real-time data across the response
organisation.

m Incompatibility of different computing standards.

m These barriers drove establishing the Common Operating

Picture.
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Adopting the Common Operating Picture at Shell

m Project Goals: s @ e

m Establish a global COP capability for any incident type, focusing on

1O} + &+

VIPLIMGTON ST Comacta_34N[1 ]

Data, Technology, People and Process.
m Allow Shell to deploy the COP to any incident, anywhere globally.
m Securely provide stakeholders (responders, regulators, partners,
public) with real-time information on an incident response.

m Direct link to Incident Command System (ICS) methodologies.

(RZXAARS

m Project Benefits:

m Driving Industry standards on the COP.

L IXXERY

m Global capability and expertise to react to any incident. el R S/

®

m Provide access to key incident response data.

. . . .. The Common Operating Picture providing situational awareness for Fort
m Demonstrable benefit during exercises and real world incidents. McMarray Wildfires, Canada, 2016

“Accurate, timely, and geo-referenced information is vital to
operational and strategic decision-making.”

OGC IOGP/IPIECA Recommended Practice for a Common
Operating Picture for Oil Spill Response

Copyright of Shell International





Common Operating Picture - People & Process

Our COP aspirations:

m Global coverage both onshore and offshore.

m COP Focal Points in all Shell locations.

m Training through ER exercises — continuous improvement via
exercises.

m Directly aligned with the Shell Global Response Support
Network (GRSN).

B Directly Supported

Supported Remotely

Copyright of Shell International 5





Selected deployments of the Common Operating Picture

Alaska Venture
Exercise

Kulluk Tow Incident

/.,

Puget Soun
Exercise

Vancoy

d WCD

SOPUS Carson
WCD Exercise

/

S4n Francisco

Los Angeles

Ft McMurray
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Martinez WCD
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«  Green Canyon

248.
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Hurricane Harvey
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yo Choe
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Basin Exercise

Toronto

New York

Old Port
Tampa Exercise

GoM WCD
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+  Edda Frende
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Stockholm

«  Exercise Balmoral
«  Exercise Oakmont
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BC-10 WCD

Exercise

Refinery Exercise

\ Exercise Kapakveakis
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Londéh'“e'dam Warsaw
Paris
wii: Rotterdam Exercise
Madrid Istanbul
Cairo
Accra
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Johannesburg

Qatar ER
Exercise
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Mumbai

Bangkok

{inaapore

/

Sabah Barton

Sheen

National Plan
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Beijing

Sha

Hong Kong

Exercise S|
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Exercise Silver

™ Lion

ilver

Exercise Golden
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Next Steps - Common Operating Picture 2.0

m Global Mobile Asset Tracking System to provide real-time

locations of responding vessels, aircraft, vehicles.
m Enhanced mobile capabilities to provide responders with
simple mobile mapping tools to communicate field

observations to the COP.

m 3D mapping of global downstream assets to provide high

detailed modelling of locations.

m Standardised, global, ER data model to ensure preparedness

before, during and post incident.
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Forecasting Oil Spills in Extreme
Oceanographic Environments

Ryan Gilchrist!, Robert Hall', John Bacon?, Jon Rees?, Karen Heywood!

1: University of East Anglia

2: Centre for Environmental, Fisheries and Aquaculture Science
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1. Project motivation
2. What are ‘extreme’ oceanographic conditions?
3. Modelling the Ocean

4. What About the Oil?
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Project motivation

r.gilchrist@uea.ac.uk










Deepwater Horizon spilled...

r.gilchrist@uea.ac.uk





Deepwater Horizon spilled...

780,000 cubic metres of oil...

r.gilchrist@uea.ac.uk





Deepwater Horizon spilled...

... or 4.9 million barrels...

r.gilchrist@uea.ac.uk





Deepwater Horizon spilled...

...or 206 million gallons...

r.gilchrist@uea.ac.uk





...with that amount in petrol...

r.gilchrist@uea.ac.uk





...you could drive this
47 times!

\/
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* The Faroe-Shetland Channel
is a primary UK Location for
future oil exploration

* Can we reliably forecast spills
in this area?






‘Extreme’... really?

r.gilchrist@uea.ac.uk





Faroe-Shetland Channel: Physics

r.gilchrist@uea.ac.uk





Faroe-Shetland Channel: Physics

* Complex Circulation

Shelf Sea
— Surface Currents
—_— Intermediate Currents
— Bottom Currents

r.gilchrist@uea.ac.uk





Faroe-Shetland Channel: Physics

* Complex Circulation

Lower Density

* Internal wave breaking

Higher Density

r.gilchrist@uea.ac.uk





Faroe-Shetland Channel: Physics

* Complex Circulation
* Internal wave breaking

* Eddies, meanders...

r.gilchrist@uea.ac.uk





Faroe-Shetland Channel: Physics

* Complex Circulation

Modified N. N. Atlantic
Atlantic Water Water

* Internal wave breaking

* Eddies, meanders...

 Strong stratification

r.gilchrist@uea.ac.uk





Faroe-Shetland Channel: Physics

* Complex Circulation
* Internal wave breaking
e Eddies, meanders...

e Strong stratification

e Stormy weather

r.gilchrist@uea.ac.uk





What if a spill happened here?

Shelf Sea
Surface Currents

Intermediate Currents
Bottom Currents r.gilchrist@uea.ac.uk






Modelling the Ocean

r.gilchrist@uea.ac.uk
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What About the Oil?

r.gilchrist@uea.ac.uk
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A. Blowout

Deep
Sea Spill
Stages
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Seasonal Variation

.....................................................................................................................................................

Location of oil
five days after
a release
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What influence does stratification have on the S spn
depth in which pollutant trapping occurs?

Research Questions

r.gilchrist@uea.ac.uk
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What influence does stratification have on the S spn
depth in which pollutant trapping occurs?

How does the complex circulation within the —
channel influence oil trajectory and fate?

Research Questions

r.gilchrist@uea.ac.uk
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Research Questions

What influence does stratification have on the
depth in which pollutant trapping occurs?

How does the complex circulation within the —
channel influence oil trajectory and fate?

Do mesoscale eddies enhance or inhibit water
entrainment and oil dispersion?

r.gilchrist@uea.ac.uk
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Analytical and toxicological studies of oll

Prof. Steve Rowland
University of Plymouth

WWW.pegg.org.uk
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Torrey Canyon Oil Company, founded in 1889, merged with
Hardison & Stewart Oil Company and Sespe Oil Company in 1890
to form Union Oil (Unocal). Nearly 50 wells drilled in the Torrey
Canyon field 1889-1890 and 42 still pumping by 191 7. e e resurssors

Part of Los Angeles and ..., Issues 753-755 by William Stephen & Webster Kew, Washington, Government Publishing Office, 1924).






Where is Torrey Canyon oil now?
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Photo: Graeme Robertson for The Guardian
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Toxic oil residues: a needle in a haystack?
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capable of performing a chss type eparation ar uncommon and are | Vi
often extensive and resource and time intensive Here we report a method
for the separation of crude ofls into discrete compound chsses. The
method utilizes both ion exchange and nonmal phase chromatography to | g, | /77
generate fractions of sanwated hydwcarbons, aromatic hydrocarbons, U s
basic compounds, naphthenic acids, and other oxygen-containing species,
carbazoles, sulfones, and thiophenes from small crude oil samples (~0$
#). Assessment of method selectiviry with a suite of model compounds has shown the fractions o be well-defined, with chisses of
model compounds solated within discrets factions. Application of the method to five crude olls of varying API graviy (12.1-
383 demonstrates 2 potertial for wide-rnging use Sample recoveries were high (77-98%) with simple evaporative losses
corelating dosely with total sumple los. Repeatability was dlso high, demonstrated by triplicate analyses of model compound
mixtures, ols spiked with model compounds and oils alone. Separation slectivity was further demonstrated by application of the
scheme to the Alska North Slope (ANS) crude ol and analysis of fractions by comprehensive two-dimensiond gas-
chromatography mas-spectometry (GC % GC/MS) and/or liguid-chromatography high-resolution acaurate-mass mass-
methods (LC-HRAMMS). boliion of discrete factions then allowed excellent sepaation (by LC and GO
methods) of carbazole, dibenaothiophen, f thones, and quinoline fractions. Individual parent and C,_; allyl
homologues were easily separated (GGC % GC/MS), allowing high-quality mass spectra (EL) to be obtained for the individual
compounds in many cases. Analysis of fractions by GC % GC/MS also allowed a series of thiomnanes to be identified.
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Our research in the news! PLIMOUTH
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Home > Fractious fractions teased from crude o

Advertisement

PHIL BARAN

Latest News
Web Date: March 7, 2017

Fractious fractions teased from crude oil

Separation method corrals key compounds to improve petrochemical processing
and pollution assessment

By Mark Peplow

[*]Enlarge
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Analytical Approach-GCxGC-MS

Markes Bench TOF™ GCxGC-Mass Spectrometer (ERC)
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Analytical Approach-LC-HRAM-MS Wit o+

Q Exactive™ Focus Hybrid Quadrupole-Orbitrap™ Mass Spectrometer PLYMOUTH
(NERC & UoP) UNIVERSITY
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Fingerprinting stolen oil in Nigeria
’ "" @ 1

Foreign &
Commonwealth
Office

http://picasaweb.google.com
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Oil sands operations, Alberta
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Current case study :
Effects of oil toxicity to Haddock
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Effects of ‘polar’ compounds
on haddock larvae

1001
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Eggs died

|_|

)

Mortality (% )
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Unpublished preliminary data: Bjgrn Henrik Hansen, Julia Farkas, Trond R. Stgrseth, Dag Altin, Steve Rowland, Will Robson, Philipp Mayer and Sonnich Meier
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Effects of ‘polar’ compounds
on haddock larvae

Deformed spine

SCX4

Deformed jaw

Unpublished preliminary data: Bjgrn Henrik Hansen, Julia Farkas, Trond R. Stgrseth, Dag Altin,Steve
Rowland, Will Robson, Philipp Mayer and Sonnich Meier
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Not all spills are crude!
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HTGC-FID: PIBs

- | Guillemot
Limit of conventional GC eXt r aCt
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HTGC-FID: PIBs

PIB500 (MW 500)

Indopol H-300 (MW 1300)

Indopol H-50 (MW 800) Polybut 30 (MW 1300)

Polybut 5 (MW 800) PIB500 (MW 1350)

Indopol H-100 (MW 910)

HR-PIB (MW 2300)

Wl
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Impact!

BE O Signin News  Sport  Weather  IPlayer

f ~
Home World UK R=UFIELGHE N. Ireland Scotland Wales Business Politics Health Education Scl/Ei

NEWS enGLAND §

22 October 2013 Last updated at 12:51 | fRwE-T=

Ships banned from discharging seabird
pollutant PIB

b2
8%

Guillemots, auks and razorbills were among the bird species found dead

A pollutant that killed thousands of birds off the coast of Britain
earlier this year will no longer be dumped at sea after a worldwide
ban was agreed.

Related Stories

Call for bird pollutant
More than 4,000 birds were kKilled or injured by the chemical polyisobutene  review
(PIB) between Cornwall and Sussex, and on the Channel Islands. Coast pollution
investigation closed
The International Maritime Organisation (IMO) has reclassified PIBs from

2014. Bird clean-up

operation cost £10,000

It means ships will only be able to wash their tanks and dispose of all PIB
residues while in port.

Until now it has been legal for discharges to be made when vessels wash
out their tanks, as long as they are further than 12 nautical miles from the
nearest point of land.
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Summary

¢ Complex mixtures of oil compounds can be
better identified by modern methods.

¢ Combination of chemistry & toxicology allows
active components to be better identified.

¢ Challenge has been/is, to maintain funding
for staff & equipment so that skills &
equipment are available when spills occur!
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Environmental Safety Assessment of
Chemicals in the Marine Environment:
Challenges & Opportunities.
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Strategic Issues Management
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Strategic Issues Management

Effectiveness of Impact on society
scientific engagement & industry

High

Key Challenges for Chemical Assessment:

] Exposure concerns due to increased
sensitivity of analytical chemistry

1 Hazard assessment using integrated
biological tools

] Growing pressure to replace animal
testing






Challenge 1
Animal Testing

Growing pressure to replace, reduce or refine
fish testing in environmental safety assessment





Approaches to Marine Testing

Acute fish tests
’y \--._.-/] Y.

A
b ;2 (96 h) Acute microalgal tests
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The Animal Testing Challenge ...

* Increasing demand for (eco) toxicity data ...

Millions of procedures
3 3

/-——A——i -

=C=Rat == Fish +Mou58/
1 | 5 _? t_ 1 -5

1 \ 1

U S B 05
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0

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
\

" UK scientific procedures using rodents & fish 1995-2011 ‘.

e Ethics & costs of animal testing — millions SSS

Refs: UK Home Office (2012) report HC345 & Toxcast http.//www.epa.qov/comptox/toxcast
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Challenge 2
Analytical Chemistry

Increasing sensitivity of analytical chemistry
used in environmental safety assessment





Chemical Contaminants

Be
7 4

40.08 ———

Analysts Can Find Anything, Anywhere If They Sr Y 2
Take a Large Enough Sample and Look Hard Enough Ba La Hf Ta |

Decade Detection Limit Ratio Description
1900s 0.1% 1in 10° Parts per thousand
1930s 1 milligramme / litre 1in 10° Parts per million
1960s 1 microgramme / litre 1in 10° Parts per billion
1980s 1 nanogramme / litre 1in 10* Parts per trillion
1990s 1 picogramme / litre 1in 10" Parts per quadrillion
2000s 1 femtogramme / litre 1in 10" Parts per quintillion






Environmental Chemistry Trends

Nanoparticles?

- Identified Phtalates
Pharmaceuticals
. Monitored Various pesticides
VOCs

Chlorinated paraffins
Various flame retardants

Dioxins

TBT
Lindane
PAHs

Number of Compounds or group of compounds

1950 1960 1970 1980 1990 2000 2010

Time

Timelag between the discovery and routine monitoring of chemicals
(European Science Foundation (2011) Marine Pollution).





Challenge 3
Making Sense of Molecular Toxicology

Increasing power of biological measurements in
field and laboratory studies

10





Animal Physiology & Molecular Biology

(DNA — RNA — Protein — Function)
1 Fish blood cells

CYTOPLASM
@ Movement of
mRNA into cytoplasm Ribosome

via nuclear pore

€) Synthesis of
protein using
information
carried on
MmRNA

@ o °°
‘AAmino

Polypeptide acids

Oyster eggs & sperm

Reference: Campbell Biology” 9t edition (editors Reece et al., 2011) H





Predictive Ecotoxicology
a) physico-

Distribution
chemical
. properties &
Absorption _> mammalian
/ MOA
Chemical Target sites
exposure

information

b) guidance
: . Species Lab studies on design
Field monitoring | <= o —> S
tests

@oulation impD

c) safety

Environmental Risk Assessment assessment






Opportunities

Economics, ethics & environmental safety
assessment

13





Toxicity Testing in the 215t Century

New in this Issue:

ET&C FOCUS

Meeting the Scientific
Needs of Ecological
RISK Assessment ina
Regulatory Context

Vision & Strategy:
Predictive Ecotoxicology in the
21st Century

STEVEN P. BRADBURY

TOM C. |. FEIJTEL
PROCTER & GAMBLE

SERVICES COMPANY NVISA
BELGIUM)

Daniel L. Villeneuve* and Natalia Garcia-Reyero

Three strategies CORNELIS I. VAN LEEUWEN
510,

EUROPEAN COMM

could move
both science

® Landmark NRC (2007) report
focused on human health but also

and regulation

forward

Dmﬁ - ; | ' relevant to ecological risks
. . )
Less reliance on whole animal
testing
TOXACITY TESTING IN THE 21ST CENTURY ®

SRR AN & STRSINRK Increased integration & use of
mechanistic data

Predictive, rather than empirical

E _.J

[

E“ 1‘“1_

Ref: National Research Council (2007) Toxicity Testing in the 215t Century
14
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OECD Adverse Outcome Pathways (AOP)
Approach

1. Toxicant description
2. Macromolecular target site

3. Cellular response

5. Organism response

6. Population response

Ref: OECD (2012) http://www.oecd.org/chemicalsafety/testingofchemicals/49963554.pdf

15
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OECD Definition

* Adverse Outcome Pathway:

“An Adverse Outcome Pathway
(AOP) is a conceptual framework
that portrays existing knowledge
concerning the linkage between a
direct molecular initiating event
and an adverse outcome, at a
level of biological organization
relevant to risk assessment.”

Ankley et al. (2010)
Environ Tox Chem 29: 730-741

Iy Emiroamental Toxclogy snd Chemisy, Vol 2. No 3, pp. 730-141 2010
SETAC prESS] P i o USA

DOI 10.1002/ctc.34
Hazard/Risk Assessment

ADVERSE OUTCOME PATHWAYS: A CONCEPTUAL FRAMEWORK TO
SUPPORT ECOTOXICOLOGY RESEARCH AND RISK ASSESSMENT

GerALD T. ANKLEY," RICHARD S. BENNETT, RussiLL J. ERicksoN, DaLE J. Horr, MicHAEL W. HORNUNG,
RopNEey D. Jornson, Davip R _Mount Joun W Nicuors Cuererive 1 Russons Pareicia K Scuvienes

Jose A. S
U.S. Environmental Protection Agency, Office o ‘ Unelassified ENV/IM/MONO(2013)6
colf
Organisation de Coopération et de Développement Economiques
(Submited 3 Augu .>> Organisation for Economic Co-operation and Development 17-Apr-2013
Abstract — Ecological risk assessors f English - Or. English
weing Pewe rescuros and Cxperimen ENVIRONMENT DIRECTORATE :
mechanistic information that could hel JOINT MEETING OF THE CHEMICALS COMMITTEE AND
6 ik need o effective tnsla] © 5T THE WORKING PARTY ON CHEMICALS, PESTICIDES AND BIOTECHNOLOGY
lopment, and reproduction in i 3
he linkage between a dire £
essment. The practical utili =
iples demonstrate how the =]
across-chemical extrapolation, and sup Z
or biochemical endpoints (sometimes =
concluding sections of the paper, we d 2
for the incorporation of this approach o
SETAC =
Keywords—Toxic chemicals  Ecol
INTRODUCTION S . S - . e
GUIDANCE DOCUMENT ON DEVELOPING AND ASSESSING ADVERSE OUTCOME PATHWAYS
Ecological risk assessors face increa
more chemicals, with greater speed and
using fewer resources and experimentay Series on Testing and Assessment
such as the Food Quality Protection 4 No. 184
Drinking Water Act (SDWA) in the
Registration, Evaluation and  Author
(REACH) program in the European Un
dates to assess potential risks from an
chemicals or to consider a broader sui
commonly been considered in previo
Regulatory programs are also faced w
and nanomaterials, for which existing
may be inadequate [1]
At the same time, the fields of biolog
seen a number of important developmel
putational capabilities and bioinformatid
nologies (e, nomics), and fund:
molecular level hav
and types of information available and py
assessors. However, for most regulato)
suites of in vivo toxicity tests continu
To whom ca may be addresy
(ankley.gerald @ )
4 onlin ovember 2009 in Wiley
(wwiw.interscience.wiley.com).
2 JT03338300
#)
Z Complete document available on OLIS in is ariginal format
1 This inclnded herein the status ty over auy territory, 1o the delimitaion of
o and 10 the name af any ity or area.
bl
=
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Modes-of-action in ecotoxicology

Verhaar et al (1992)

ECETOC (2007)

Chemical examples

1 MOA1 - Narcotics

Linear alkyl benzene
sulphonate

2 MOAZ2 - Polar narcotic
chemicals

Phenol

3 MOAS3 - Reactive chemicals

Epichlorohydrin

q MOAA4 - Specifically acting

MOA4a - Enzyme

Chlorpyrifos
Fadrozole

MOAA4b - lon channel
blocker

Cypermethrin

MOAA4c — Receptor

Atenolol
Ethinylestradiol

MOAA4d - Transporter
protein

Fluoxetine
Omeprazole

Refs: Verhaar et al. (1992) Chemosphere 25: 471-491;

ECETOC (2007) Technical report 102, 145 pp






Mode of Toxic Action: Key Protein Targets

A RECEPTORS , lon channel E ENZYMES
Direct opening/closing Inhibitor |_'Q"—| Mormal reaction

Enzyme | S inhibited
activation/inhibition

Agonist Transduction lon channel . .

w mechanisms modulation False N C Abnormal
DNA substrate ; metabolite produced
transcription
. -0 No effect e—, Fang
Antagonist - Endogenous mediators blocked kEEp= g ; Active Grug produced

(eg beta blockers, ethinylestradiol) (eg aspirin, fadrozole)

B ION CHANNELS D TRANSPORTERS

Blockers DOD Fermeation Normal L iy . -
blocked transport - - )
Increased or W

Modulators a a decreased - - - = i
opening probability Inhibitor C\) or @ } ranspo
-

blocked
(eg brevetoxin, cypermethrin) False Abnormal compound
@ Antagonist/inhibitor & Pro-drug

(eg tricyclic antidepressants)

Ref: Rang et al (2003) & ECETOC (2007)
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Drug Target Conservation:

Bioinformatics Approach

100 ~
- Fgé mt%r
- ad Sﬂannel
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Ref:
Gunnarsson et al. (2008)

Env Sci Technol
42:5807-5813





Medical endocrine disrupters

Cholesterol

side-chain cleavage

17a-hydroxylase

C,,Cy lyase
Aromatase 17B-hydroxy dehydrogenase

Oestradiol €——m Testosterone

¢ 5a reductase

e OO Dihydrotestosterone uu!
Fulvestrant < ‘
v l’ ) , |
Estrogen Androgen ,
Receptor Receptor
(ER) (AR)

Ref: Purchase & Randall (1998) Pure Appl Chem 70: 1671-1784 20





Environmental endocrine disrupters

RXR
A
: Cholesterol
Tributyltin + side-chain cleavage
17a-hydroxylase
v C,,C,, lyase (. ..... Ketoconazole
Aromatase 17B-hydroxy dehydrogenase
Oestradiol <. Testosterone
¢ 5a reductase ( """ Finasteride
Tamoxifen .
G Dihydrotestosterone
G Flutamide
' |
ER AR
Competitive Agonists Competitive Agonists
Bisphenol A DDT & metabolites
Diethylstilbestrol Procymidone
Ethinylestradiol Vinclozolin
Genistein
Nonylphenol

Dangerous for
the environment

21





Marine Biodiversity >> Freshwater

* Problem of ‘base set’ of algae, crustacean &
fish testing: 82% marine species not
represented (18 phyla marine only)

Cephalochordata 0.02%
Urochordata 0.96%

Elasmobranchia 0.36%

Coelenterata 5.12%

Platyhelminthes 1.51%
Nemertina 0.42%
Annelida 1.81%
Rotifera 0.01%
Nematoda 6.03%

Gastrotricha 0.06%

Hemichordata 0.06%
Echinodermata 3.19%
Bryozoa 2.11%

Anthropoda
- Insecta 0.01%

Anthropoda
- Crustacea 11.45%

Porifera 6.03%

Mollusca 54.23%

Source: ECETOC (2001) Technical Report number 82

SETAC Seville: Marine Risk Assessment Short Course
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Integrated Approach

Complex contaminant
mixtures

Emerging Legacy
synthetic synthetic
chemicals chemicals

Regulatory chemical monitoring needs:

_— ’ (1) Single legacy chemicals - eg endosulfan
(2) Groups of legacy chemicals - eg PCBs
(3) Natural chemicals - eg cadmium

Natural
chemicals

Biological analysis
Chemical analysis

Confirmation

Fractionation Biological analysis

Hutchinson et al. (2013) Mar Poll Bull 74: 517-525
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Conclusions

Effectiveness of Impact on society
scientific engagement & industry

High _ High
Key Challenges for Chemical Assessment: ‘

] Exposure concerns due to increased
sensitivity of analytical chemistry

1 Hazard assessment using integrated
biological tools

] Growing pressure to replace animal
testing






Thank you for listening ...

BRIXHAM
WH-EVATE | 3 o LABORATORY
PLYMOUTH g B Chours
UNIVERSITY UNIVERSITY

THE BLUE ENVIRONMENTAL HUB

Contact details:
Professor Tom Hutchinson
University of Plymouth,

Tel 07939 673129 or email tom.hutchinson@plymouth.ac.uk
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Managing Historic Wrecks

The RFA Darkdale

Polly Hill, Salvage and Marine Operations, Ministry of Defence, UK






dess





Post 1870 MOD Wrecks

WWI Oilers on T99 Charter - Approx Sinking Points
Requisitioned RFA Wrecks

PPWD4 UK Mil High Priority Wrecks

PPWD4 UK Mil Wrecks Master Dataset

Chemical Munitions Wrecks - Approx Sinking Points
Operation Deadlight - WWII U-boat Wrecks

®

Ministry
of Defence






Why Spend Money on Them? - OIl






Vessel details
Vessype S Voot G Dreadnougie Bacng.

Current E
Methodology

ERET | e
¥ | <caga riow /

G Judy 1617

/
S— /

Vs E
(Desigraton of Vessels and Contolied Sdes) Order 2002

HETEEE

Stage One — DBA
(Desk Based Assessment

Stage Two — On Site Survey

Stage Three — Intervention
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of Defence






Stage One DBA - Sources
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Stage One DBA - Sources

] W et el i it )yl

Location of the torpedo hits that caused the loss
of HMS Dunvegan Castle

% degs
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Stage One DBA - Sources

Figure 2 - Plan view of Wreck 22682 DTM.

Figure 4 - Orthometric views of Wreck 22682 viewed from the west side (top) and south (bottom).

| 42 Maritime & Coastguard Agency
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Stage One DBA - Sources
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Stage Two — On Site Survey
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Stage Two — On Site Survey






Stage Three - Intervention
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RFA Darkdale

« Engine room likely to have torpedo damage to port side

« Mainly intact plating on starboard side will trap small residual quantities of
oll
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RFA Darkdale

* Bunker tanks likely to contain some oil

» Most likely source of leak in 2010
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RFA Darkdale

« Badly torpedo damaged

« Cargo tanks 1 to 3 open to the sea; no significant oil content
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RFA Darkdale

* No. 4 Cargo tank partially open to the sea but known to contain some oil

« Estimated to be circa 150m3

®

Ministry
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RFA Darkdale

» Cargo tanks 5 to 9 intact

« Estimated quantity of oil remaining onboard 2800 to 4500m3

®

Ministry
of Defence
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Post-spill environmental monitoring - the Premiam initiative

Mark Kirby
Science Services Director - Cefas

ITAC Conference, Plymouth, Sept 2017
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Why Do Post Incident Monitoring?

 Human health and safety.

* Understanding what the impact to the environment is
(including the long-term!).

* Understand impact on commercial and natural resources.
 Input to compensation issues.

- Effectiveness of response and clean up.

* Learn for the future.

4
s

Centre for Environment
Fisheries & Aquaculture
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What can post-spill monitoring tell us?

4
s

o

Primary impact. The need to provide early evidence of an%/ environmental and economic
impact {an to document areas not impacted) to key stakeholders (e.g. government and
the general public).

Wider effects: The need to apply an appropriate and effective method of investigating
the potential impact on the wider marine environment and its resources.

Best methods: Impact assessment methodology needs to be considered to not only
assesstes the short-term impacts, but also allow the prediction of potential longer-térm
iImpacts.

Efficient resource use: The need to ensure effective use of resources during monitoring
SO tk}at Encrj\ecessary procedures are avoided but that potentially useful ones are not
overlooked.

Mitigation effectiveness: The need to provide an assessment of the effectiveness, or not,
of spill response clean-up and reinstatement measures, including the use of dispersants.

Compensation/Liability: The need to provide monitoring and assessment input to the
determination of compeénsation and/or liability issues as necessary.

Centre for Environment
Fisheries & Aquaculture

Science





The Ingredients

Scientific

Organisation Sl

/ CO-
ordination

Effective Environmental Monitoring

Centre for Environment
Fisheries & Aquaculture
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How, what, why, who.... premiam

» Started life in 2009

* Aim: ‘Develop procedures and practices to ensure a fast, pre-considered
and efficient response to impact assessment and monitoring.

 How: Promoting best practice, developing guidance/tools,management &
decision making processes & creating a forum for cooperation.

* Who: Partnership of over 20 UK government agencies & departments.
Industry group

* What: Premiam is a cross-government/industry initiative. Not a separate
organisation but a forum for debate and progress.

e It is an inclusive group aimed at maintainin? awareness of post-spill issues
and working across borders and sectors to facilitate preparedness.

Centre for Environment
Fisheries & Aquaculture

Science





Achievements

* Post-Spill Monitoring Guidelines

* Development and promotion of the Monitoring Coordination Cell
concept (PMCC etc.)

- Development of tools and publications to facilitate the assessment of
preparedness and prioritise activity.

* Inclusion in the National Contingency Plan and integration with
response exercises.

 Promotion of best-practice and engagement (e.g. biennial conference,
website, presentations etc.).

e A forum for discussion across stakeholders.

Centre for Environment
Fisheries & Aquaculture

Science
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POLLUTION RESPONSE
IN EMERGENCIES

POST-INCIDENT

MONITORING GUIDELINES

Centre for Environment
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NEW EDITION to be published in 2017/18 !
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TERRESTRIAL MARITIME HABITATS

Known vulnerability and sensitivity

Habitats above the level of spring high tides are not normally vulnerable to marine oil or
chemical spills. Few studies have therefore been carried out on oil spill impacts to terrestrial
maritime habitats, and fewer have detected any notable impacts. The Braer oil spill was
one of the few to result in significant terrestrial contamination, due to incredibly strong
winds and the large volumes of light oil that were released next to the coast. Studies at
other marine oil spills, including the Sea Empress, have shown no discernible effects on
vegetation that was not heavily oiled. It is concluded that terrestrial vegetation is not
normally vulnerable to marine oil spills and, in any case, impacts are unlikely to be detected
unless visibly coated with oil. No such studies have to date been undertaken following
chemical spills in the marine environment.

Coastal habitats above the level of spring high tides may be physically impacted by
intensive clean-up activity if they are used as an access route to the shore or as a laydown
area for equipment. Those that will be particularly vulnerable include foredune communities
of sand dunes, vegetated shingle ridge communities and machair. Sand dunes and other
vegetated marine habitats also provide important erosion protection to some coastlines,
and it is possible that physical damage due to clean-up activities could initiate more
serious erosion.

Terrestrial maritime habitats are also important to a large variety of animals, including
insects and other invertebrates, amphibians (e.g. natterjack toad), reptiles (e.g. sand
lizard) and small mammals. These species may also be vulnerable to clean-up activity,
including disturbance. No specific guidance is provided for these animals, but approaches
and methods can be adapted from other sections.

Impact assessment methods

In some regards, post-spill impact assessment is easier for terrestrial marine vegetation
than for intertidal areas. The work is not hindered by sealtides and the natural removal of
surface contamination and impacted vegetation, although the initial scorching and dieback
effects may disappear when new growth begins (i.e. in the following spring/summer).

Reconnaissance - taking particular note of scorching and dieback effects.

Biological survey attributes — some of the more likely potential indicators are: vegetation
condition (signs of scorching and dieback). Recovery will be indicated by new growth
from spill-damaged perennials.

Biological resources | Terrestrial marine habitats

TERRESTRIAL MARITIME HABITATS

Strategy

If good-quality pre-incident data exists from the impacted area - re-establish previous
survey sites and use the same methodology to survey impacted vegetation.

If no (or inadequate) pre-incident data are available from the impacted area, but oiling or
chemical contamination is very severe and significant impacts are expected — establish
discontinuous belt transects or random quadrats across selected impacted communities
(preferably stratified by level of oiling or contamination) and in reference areas outside; use
standard botanical survey metheds to survey plant communities; monitor changes at seasonal
intervals. Comparisons between impacted and reference sites will be strongly influenced by
other environmental factors.

Potential bioassay studies on soil from the contaminated areas and reference sites should
include counts of germinating seeds of local grasses.

Effects of clean-up

Methods to study effects of physical damage from access and clean-up would depend on
the affected habitat, but measurements and monitoring of percentage cover are likely to be
appropriate. (Further useful information can be found in Bayfield and Frankiss, 1997; Evans,
1998; Little et al., 2001; Wolseley and James, 1997)

References

Bayfield, N.G. and Frankiss, J.R. 1997. Impacts of oil pollution from the Braer on semi-
natural vegetation. In: The Impact of an Oil Spill in Turbulent Waters: The Braer, pp. 52-62
(Davies, J.M. and Topping, G., eds.). The Stationery Office Limited, Edinburgh, UK. ISBN
0-11-495798-3.

Evans, S. 1998. Effects of oil and clean-up of oil from the Sea Empress on the

nationally rare and scarce vascular plants of Pembrokeshire. CCW, Pembrokeshire, UK.
20pp + appendices.

Little, A.E., Moore, J.J. and Dyrynda, P.J. 2001. Ecological impacts of shoreline
clean-up during the Sea Empress oil spill. A report to the Countryside Council for Wales.
124pp + plates.

Wolseley, P. and James, P. 1997. Report of resurvey of lichen quadrats on Skomer Island
NNR. Report to CCW from The Natural History Museum. 79pp.
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Clear Decision Making & Responsibilities

Premiam Monitoring
—miam Coordination Cell (PMCC)

Post Spill Monitoring and Impact Assessment in Marine Waters
(England)

The Decision Making and Funding Process

Development of a coordinated
monitoring programe

Formation and management of a
monitoring ‘Team’

Maintenance of strong
communications

Management of financials

_ Generation of updates, reports
Environment final assessment etc..

) 5
yremiam

PMCC Group

BuLiojyiuo

N

Conduet and Advice

Coordination

Chaired by monitoring expert

/CD

Premiam Rep
in the EG

M
Centre for Environment
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Integration & Co-ordination

overnment/
Federal

monitoring
drivers

Academia

Industry &

Statutory Commercial
monitoring _ L activity

Local groups
(Wildlife
etc.)

Fully integrated, comprehensive and cost-effective monitoring
programme
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Fisheries & Aquaculture

Science






Premiam Conference 2012 -2014 - 2016

Effective post-spill monitoring — Sharing
best practice and experience

i
I I I I a I I |3’d Premiam Post-Spill Monitoring Conference,

22" June 2016, London — Registration now open!

Centre for Environment
Fisheries & Aquaculture
Science






Pr,.oviam Conference 2012 -2014 - 2016

D

Effective post-spill monitoring — Sharing
best practice and experience

2rd premiam Post-Spill Monitoring Conference,
“'ne 2016, London — Registration now open!

Centre for Environment
Fisheries & Aquaculture
Science






Conference

L
Maritime &
Coastguard

@INCCe s SO - M-

England

/. iam The Premiam Partners

Monitoring Preparedness Assessment Matrix (MPAS)

NATIONAL
CONTINGENCY PLAN
FOR MARINE
POLLUTION FROM
SHIPPING AND
OFFSHORE
INSTALLATIONS
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Exercise Grey Seal
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CONTINGENCY PLAN
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Challenges

» Skills and Expertise
 Funding
» Stakeholder support & Consistency of Approach

* Integrating environmental monitoring into the wider
understanding of what ‘effective response’ is. Through
monitoring do we know how effective our response has been.

Centre for Environment

Fisheries & Aquaculture
Science
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Identifying and maintaining the necessary skills to undertake the science and technical
delivery of a monitoring programme.

SN

Erosion of skills — Austerity, lack of succession planning etc..

Centre for Environment
Fisheries & Aquaculture

Science






Who pays?

* Funding streams are uncertain — not high on government
officials priority list & austerity pressures.

 Delays caused by uncertainties in responsibility — getting
organisations to take (admit?) responsibility difficult.

» Response & clean-up considered — but not always
monitoring.

* Perceived lack of control over spending does not help.

* These are all 1ssues that can be pre-considered and
agreed.

Centre for Environment
Fisheries & Aquaculture

Science






Stakeholder support & Consistency of Approach

[ilS]NSISTEN[:Y

* Spills do not respect boundaries.

* In times of reducing funds non-duplication of
effort and sharing of best practice is advisable.

—

* Political and legal responsibilities have meant
differing approaches within countries (e.g. the
devolved admins in the UK).

 How do we best work together?

Centre for Environment
Fisheries & Aquaculture

Science






Effective Response :
) ) .

Includes: premiam
 Health & Safety . §T 2
» Salvage
* Spill Response
* Clean —up
« Communications

< <
°

AND

- Environmental Monitoring and Impact AssessmentiEis e

How do we promote a more integrated approach?

Centre for Environment
Fisheries & Aquaculture

Science






Thank You!

ﬁ .
miam

Questions?

Contact: mark.kirby@-cefas.co.uk

www.cefas.co.uk/premiam

Centre for Environment

Fisheries & Aquaculture
Science
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Industry Technical Advisory Committee

Outreach and Communications
Tom Coolbaugh
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Sustaining Awareness & Overcoming Barriers

é The goal: A basic level of understanding of oil spill response and the tools

employed by the global response community

é Problem: Issue awareness is cyclical and currently declining

Issue Awareness

Incident

£ besired Awareness

Time

@ Industry Technical Advisory Committee






Communications Environment

Recent (Post-2010) Considerations

é Our industry struggles with perception issues: misinformed BELIEFS
and incorrect “FACTS” lead to damaging STORIES about the efficacy
and safety of dispersants.

é Public backlash continues to heighten government misalignment and
disconnects.

é Government continues to be a critical audience.

é AKkey goal is to partner with the fewest, most influential people to
communicate what's at STAKE and equip them with the knowledge to
make accurate decisions related to dispersants.

THE CLEARING™

’ - ~ @ Industry Technical Advisory Committee






Outreach and Communication

What Do We Want To Do?

é Identify Key Influencers/Decision Makers/Resources
é Develop Strategy and Road Map for Path Forward
é Validate/Update Prior Efforts
» Reuvisit The Clearing’s Power Map approach
» Examine and use outcomes from API/IPIECA/IOGP efforts
é Integrate Industry Efforts

» Consistent approaches across industry that are coordinated with
IPIECA OSWG and APl Communications and Outreach Plans

é Stress the value of “Sound Science” in support of Oil Spill Response

’ 7" @ Industry Technical Advisory Committee






EXPLICIT

IMPLICIT

Communication Concepts

OUTCOMES

= Visuals that explain—in a
consumable manner — the
realities of a topic

= Consistent messaging to
explain the value and
application of a
technology with
supporting usage
decisions

= Dispelling of incorrect
perceptions /
misinformation

= Solidified public-private
partnership

= Alignment among
stakeholders

=Translation of technical
language into simple words
and pictures

=Minimized future backlash
against spill response options

=Increased credibility of and
trust in IPIECA/API and oil
industry

=Understanding among Public
and NGOs regarding spill
response in lay terms

HARD

® Industry Technical Advisory Committee

SOFT

The result: visual tools and messages
to present the facts in a consumable
manner that resonates with multiple
audiences and has the power to stick.

GLANCE

SCAN

READ

STUDY

THE CLEARIMNG™





International Outreach: IPIECA OSWG Current

é OSWG Outreach and

Commurucatlons Task Force QIL SPILL PREPAREDNESS AND RESPONSE
. OIL SPILL WORKING GROUFP (OSWG)

é Members: Chevron (Maria),

|P|ECA (ROb), OSRL (Andy), BP Governance

(Richard), ExxonMobil (Tom),

Petronia Consulting (Peter) T s .
é Focus areas identified to

strengthen members’ ability to GLOBAL DISCRETE

deliver ‘in-reach’ and to support [FEaRe RO ECTe & OUTREACH

outreach activities and promote  [IEREGGS TECHNICAL ARG CONIEES

REMPEITC ete. STEWARDSHIP

OSPR good practice

» Reconfirm mainstream audiences, '

forums etc
» Reconfirm key technical themes and EXTERNAL
riority messages ENGAGEMENT
P . y L. 9 *GRN members are currently OSRL, ECRC, (GRN*, ITAC,
» Review existing and propose/develop WCRC, NOFO, MSRC & AMOSC IOPER, ITOPF,
new materials and resources OCIMF etc.)

» Establish an informal Faculty /
Speakers Coalition

’ - ~ @ Industry Technical Advisory Committee IPIECA

N






Potential Influencers and Concerns

Influencers

é AP /IPIECA /IOGP / Global Response Network (GRN) /
Industry Technical Advisory Committee (ITAC)

é Industry
¢ Other Independent, Trusted Messenger/Consultant/Academic

Other considerations

é Resources (People/Time/$)
é Likelihood of success

é Priorities

é Political Climate Concerns

’ - ~ @ Industry Technical Advisory Committee






Recent OSWG Focus

OSWG 2012 to 2016
é Partnership Programs

é Long-standing Triennial Conference Cycle and the response to requests
for specific engagement, e.g. from Members and for individual Forums

IPIECA-IOGP JIP
é Key themes — aligned to Good Practice Guides
é Specific priority messages
— Access to all tools in the toolbox — dispersants, I1SB

— Capalbility provisioned most effectively and efficiently in a tiered

manner, not defined by national borders, with attention needed to x-
border customs and immigration

— Incident Management System approach provides the highly effective
means to implement a coordinated response

é Technical specialist engagement on individual topics

@
’ | ~ @ Industry Technical Advisory Committee






In-reach, Outreach & Communication Framework

AUDIENCE / FORUMS
Audience Represents critical stakeholders necessary
to achieve stated objectives and outcomes

Faculty FACULTY / NETWORK
Implements the program and delivers
messaging across mediums and mechanisms

OSWG

(Governance)
OoSWG

Provides program oversight and risk mitigation

Comms &

O“t{?:a‘:h COMMS & OUTREACH TASK FORCE
Serves as the subject matter expertise that
drives the messaging and training

Model courtesy Ron Ivey — The Clearing

&
’t " 7 @ Industry Technical Advisory Committee

. @ foroil spill response






Communications and Outreach Spectrum

Audiences and Forums

Proactive () Reactive

* Regulatory Forums and » Ad hoc requests / demands
Events for industry support from:

* Triennial Conference Series « Countries

* Recurring Conferences e.g * Industry and Members

* Industry and OSRO forums, IOPER, EMSA

e.g. ITAC and GRN

* Global Initiative*

* Requires assurance of alignment
with IMO / Gl objectives

» React to “poor science”

’ ® Industry Technical Advisory Committee






Ongoing Effort

é Communications materials exist

é The challenge is make sure
they don't just stay on the shelf

High-Level

http:/foilspillresponseproject.org/completed-products

http://www.oilspillprevention.org/oil-spill-cleanup/oil-spill-
cleanup-toolkit/dispersants

Tom Coolbaugh, ExxonMobil
‘Thomas.S.Coolbaugh@exxonmobil.com
+1215518 4417

® Industry Technical Advisory Committee
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ITAC Conference — 26" — 28t September 2017

Maritime industry needs Ocean Literate
citizens

Fiona Crouch — Marine Biological Association
Sea Change Project Manager

This project has received funding from the European Union's Horizon 2020 Framework Programme for Research and

reflects the views of the author, and the European Union cannot be held responsible for any use which might be made
of the infermation contained therein.
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Outline

* What is Ocean Literacy
* Ocean literacy in context of EU and global initiatives
* Sea Change Project
* Resources

www.seachangeproject.eu
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What is Ocean Literacy?

* AN UNDERSTANDING OF THE OCEAN’S INFLUENCE ON
YOU — AND YOUR INFLUENCE ON THE OCEAN

OR

AN UNDERSTANDING OF THE OCEAN'’S INFLUENCE ON
US - AND OUR INFLU EN" EON" t"?:HfE, OCEAN

=

www.seachangeproject.eu
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Ocean Literacy Fundamental Principles

Principle 1

Principle 7 Earth has one big
The ocean is largely ocean with many
unexplored features
Ocean
Principle 6 . Principle 2
The ocean and L|te racy The ocean and life in
humans are the ocean shape

inextricably linked the features of Earth

~

Principle 5 Principle 3
The ocean supports a The ocean is a major
great diversity of life Principle 4 influence on
and ecosystems The ocean makes weather and climate

earth habitable

www.seachangeproject.eu
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Galway Statement on Atlantic Ocean Cooperation:

“We further intend to promote our citizens’ understanding of the
value of the Atlantic by promoting ocean literacy. We intend to show
how results of ocean science and observation address pressing
issues facing our citizens, the environment and the world and to
foster public understanding of the Atlantic Ocean.”

Atlantic Ocean Research Alliance (AORA)

* Atlantic Seabed Mapping and Characterization
* Aquaculture

e QOcean Literacy and Outreach

* Ocean Health and Stressors

* Ocean Observation and Prediction

www.seachangeproject.eu
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The Blue Economy

INVESTING IN THE BLUE ECONOMY

Unlocking the potential of the ocean to create
jobs and boost the economy

If the ocean were a country, it would be the world’s SEVENTH LARGEST ECONOMY.

° ° Around
The situation 350 million jobs

The output of the
ocean is an estimated — —

N vy

forecast to double by 2030. worldwide are linked to the ocean.

www.seachangeproject.eu
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Community engagement

To flourish, the blue economy needs

_~ More strategic investment * Improved maritime skills
in blue growth. N & qualifications.

Better access to finance Better maritime spatial planning
for the maritime sector. and more data sharing.

More cooperation between public authorities, communities, researchers and private
investors to ensure sustainable development.

Be part of the drive to unlock the potential of the blue
economy in a smart, sustainable and inclusive way.

www.seachangeproject.eu
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Ocean Literacy and H2020 Programme

Two Ocean Literacy funded projects

Sea Change (3/15-2/18) - 17
partners in 9 countries plus an

International Advisory group —
fund €3.5 million.

ResponSEAble (4/15 - 3/19) — 15
partners in 10 countries — fund
€3.9 million.

www.responseable.eu

www.seachangeproject.eu
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Sea Change and Ocean Literacy
Aims

* Trigger the ability to make informed and responsible decisions
on ocean issues.

 Move European citizens closer to an accountable position of
acting responsibly and in protection of marine resources.

e An ocean-literate citizen

» translates ocean knowledge into action;

» is capable of communicating about the interdependencies between
humans and the ocean in a meaningful way and

» can make informed and responsible decisions.

www.seachangeproject.eu
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Three pillars of mobilisation

www.seachangeproject.eu
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Social Innovation Participation Processes

* Allows us to investigate
societal problems

* Looks for community and
collective initiatives that
bring about positive social
change

Change
Principle

e Seeks to understand
interaction

www.seachangeproject.eu










' SEA @ .
CHANGE
Reso u rces OUR OCEAN | OUR HEALTH  _NDERSTANDING ouazochN
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The Ocean-A Treasure Trove for Human Medicine
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Sea Change: Increasing Ocean Literacy from Sea Change Project on Vimeo.

WATCH: Human Health and the Ocean
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DO A WZMINUTEBEACHCLEAN #OUROCEANOURHEALTH

HTTPS: //BEACHCLEAN.NET/ SEA

CHECK THE LABEL - DOWNLOAD THE APP CHANGE
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www.seachangeproject.eu
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MAKE A SEA CHANGE | ON THE GOMMUTE IWI'I'HTHESEEASYSTEPS
| —

MAKE A SEA CHANGE | I" THE BA‘I‘HHOO" [wummsssusvsmps
| S— it |
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Save water and

MAKEAsEAcumcﬂ EATING ON THE Go | WITH THESE EASY STEPS

—

BRING YOUR OWN MUG to take Choose establishments that ‘CARRY A REUSABLE REFUSE UTENSILS YOU DISPOSE OF WASTE
away hot drinks. Plastic liners in USE BIODEGRADABLE OR 'WATER BOTTLE to refill DON'T NEED for example CORRECTLY so that it can

MAKE A SEA CHANGE lN THE KchHEN | WITH THESE EASY STEPS

Choose REUSABLE

_ Minimise ! Use ECO-FRIENDLY Dispose of fat, oil or grease
it IN THE SUPEHMARKH I o
o §
BRING YOUR OWN BAG AVOID EXCESS CHOOSE SUSTAINABLY-CAUGHT SEAFOOD. H BUY ONLY BUY LOCALLY
to save money and reduce PACKAGING. Most Look for certificates of sustainability on AS MUCH As YOU PRODUCED FOOD
the amount of plasticused  of the plastic debrisin  ; the packaging or menus i NEEDtoreducethe toreduce the amount
in the world the ocean is thoughtto : i amount of fossil fuels of fuel needed to
—_— come from packaaina | F— "\ i neadad to nroduce and transnort it
| MAKE A SEA CHANGE IN mE oFFIcE I WITH THESE EASY STEPS
| S —_—
CHANGE YOUR COMPUTER AVOID PAPER. Make notes BRING A PACKED LUNCH to the REUSE STATIONERY supplies
TO “SLEEP” MODE when not electronically, scan documents office in a reusable container, and choose sustainable options
In use and turn off electrical instead of copying them, send along with reusable cutlery where possible
08:39 100% - equipment when not needed emails instead of letters
Select Location
Crab Watch

Oniteg Denmark
/_ Kingdom

Ireland Netherlands

v Germany
Belgium k

France

Portugal

ID Guide

3 S A

C AR Tap the map to update the location
."»h‘.ﬁ';‘" 3 MAKE A'SMALL CHANGE FOR SEA CHANGE by taking the #OurOceanOurkealth pledge at www.seachangeproject.eu/takeaction

CHANGE
eachange_EU www.seachangeproject.eu
Set Location

www.seachangeproject.eu
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Campaign

@ TAKE ACTION - MAKE A SEA CHANGE

R L L

M & b g iy W i e it B st

Stop Plastic Manne Delirls

| P e, i,

H#OurOceanOurHealth

Watch the Latest Sea Change Videos

Make a Small Change for Sea Change: www.vimeo.com/album/4588555 :
Make a Sea Change in the Bathroom: www.vimeo.com/217645296 :
Make a Sea Change in the Kitchen: www.vimeo.com/220452556

Make_a_Sea Change in the Supermarket: www.vimeo.com/226125 637
Make a Sea Change on the Commute: www.vimeo.com/228353179
‘Make a Sea Change at'ﬁiﬁrk: COMING SOON

Make a Sea Change Eating Out: COMING SOON

www.seachangeproject.eu
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www.seachangeproject.eu





' Thank You

SEA
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OUR OCEAN | OUR HEALTH

Fiona Crouch
ficr@mba.ac.uk

This project has received funding from the European Union's Horizon 2020 Framework Programme for Research and

reflects the views of the author, and the European Union cannet be held responsible for any use which might be made
of the infermation contained therein.

. * A 5 Sy 3 . y
WWW. S ea C h a n g e p roJ e C t. e u : p Innovation (H2020-BG-2014-1) under grant agreement No. 652644. This publication/multimedia product/presentation






