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What I’m NOT going to talk about
(in detail)


Why not just 


buy an existing 


SCAT App?


What software


did you use 


and why?


Can you take us 


through the App 


step by step?







What I am going to talk about


Why bother


digitising SCAT 


forms?


The bigger 


“Information” 


Picture 


Why not just 


buy an existing 


SCAT App?


What software


did you use 


and why?


Can you show us 


loads of screen 


grabs of the App?


What we


learnt?
What’s 


next?


LIVE DEMO


(Not the App though!)







Starting with WHY?


Why digitise the 


SCAT data 


collection 


process?


Faster


More 


accurate


Easier to 


scale up


More 


reliable


More 


consistent


Improves


Quality


Faster 


Decisions


Info in 


Real time







It doesn’t end with collecting good data!


Wise 
Decisions


Knowledge


Better Information


Collect Data


Understand 


What is 


happening 


now


To  Plan for 


the Future







Three Goals


NO MORE 


PAPER!


Replace the paper form 


with a digital method


ENGAGE 


WITH SCAT 


TEAMS!


1) Two way flow of information 


2) The teams drives the App not 


the other way around


“SEE” THE 


INFORMATION!


1) All data centrally collected


2) Data  Information







http://workforce.arcgis.com/





Lessons Learnt (so far)


User Interface 


Feedback







• 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


Up Next







• Compliant with 


NOAA Data Standard


• Transmit data to an Operator’s 


Common Operating Picture


Up Next







Liamharrington-


missin@oilspillresponse.com


Demo Video Available on Request








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. 


• 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


• 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


– SCAT fully integrated into ICS 


– STR and SIR critical for Ops progress


– SCAT-Ops Liaison employed


– SCAT GIS tested to new limits with 
non-linear shorelines and segmentation
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SCAT Evolution… the future?
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SCAT for Tomorrow


• The key to successful SCAT in the 
future is electronic data 
management and interoperability.


• The response community will 
continue to innovate.


• In the U.S., SCAT will always involve 
multiple players.


In order to conduct SCAT efficiently, 
effectively and produce products on 
demand, the methods and tools we 


use must be interoperable.
5


TODAY


COP


Field Data
Collection


Ops 
Planning


Scientific/
Environmental


Data
Warehouses:
RP, Gov, etcSCAT 


Reports


SCAT 
Interoperability/ 
Data Standards







SCAT for Tomorrow Workshop


• January 2017 in Mobile, Alabama


• Attendees: 47 SCAT coordinators, data managers 
and stakeholders


– International 


• 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.
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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


• 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.


2. Policy & Management Working Group


• Draft standard SCAT text for inclusion in data sharing agreements. 


• Develop data exchange protocols and workflows for information products.


3. 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. . . )
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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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Working together for Success
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Teamwork


Planning


Open Communication
Adaptive Management


Different Perspectives


Uncertainty


Collaboration
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Common Operating Picture
Key for Incident Preparedness & Response – minimising harm 
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 


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 


‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, ‘‘expect’’, ‘‘goals’’, ‘‘intend’’, ‘‘may’’, ‘‘objectives’’, ‘‘outlook’’, ‘‘plan’’, ‘‘probably’’, ‘‘project’’, ‘‘risks’’, “schedule”, ‘‘seek’’, ‘‘should’’, ‘‘target’’, ‘‘will’’ 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; (l) 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, 28th 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.


March 10, 2017 2



http://www.shell.com/investors.html

http://www.shell.com/media/news-and-media-releases/2017/royal-dutch-shell-plc-fourth-quarter-2016-euro-and-gbp-equivalent/_jcr_content/par/textimage_9b11.disclaimer.html/aHR0cDovL3d3dy5zZWMuZ292/go.html

http://www.shell.com/media/news-and-media-releases/2017/royal-dutch-shell-plc-fourth-quarter-2016-euro-and-gbp-equivalent/_jcr_content/par/textimage_9b11.disclaimer.html/aHR0cDovL3d3dy5zZWMuZ292/go.html





Copyright of Shell International


Genesis of the Common Operating Picture


3


 The Deepwater Horizon incident response required an 


unprecedented need for real-time information.


 The following barriers were highlighted during the incident:
 Lack of agreement on what data was needed.


 Enormous geographic area of interest.


 Limitations on ability to relay real-time data across the response 


organisation.


 Incompatibility of different computing standards.


 These barriers drove establishing the Common Operating 


Picture.
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Adopting the Common Operating Picture at Shell


 Project Goals:
 Establish a global COP capability for any incident type, focusing on 


Data, Technology, People and Process.


 Allow Shell to deploy the COP to any incident, anywhere globally.


 Securely provide stakeholders (responders, regulators, partners, 


public) with real-time information on an incident response.


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


 Project Benefits:
 Driving Industry standards on the COP.


 Global capability and expertise to react to any incident.


 Provide access to key incident response data.


 Demonstrable benefit during exercises and real world incidents.


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


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


The Common Operating Picture providing situational awareness for Fort 
McMurray Wildfires, Canada, 2016
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Common Operating Picture – People & Process
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Our COP aspirations:


 Global coverage both onshore and offshore.


 COP Focal Points in all Shell locations.


 Training through ER exercises – continuous improvement via  


exercises.


 Directly aligned with the Shell Global Response Support 


Network (GRSN).


Directly Supported


Supported Remotely
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Forcados


• Edda Frende
• Curlew FPSO leak


Exercise Silver 
Lion


Exercise Silver 
Lion


• Exercise Balmoral
• Exercise Oakmont


• Green Canyon 
248.


• Response to 
Hurricane Harvey


Puget Sound WCD 
Exercise


Ft McMurray 
Wildfires


Sabah Barton 
Sheen 


Exercise Medspan


Selected deployments of the Common Operating Picture


Exercises


Incidents


Rotterdam Exercise


BC-10 WCD 
Exercise


Kulluk Tow Incident


• GoM WCD 
Exercise


• Shipping WCD 
Exercise


Alaska Venture 
Exercise


Buenos Aires 
Refinery Exercise


SOPUS Carson 
WCD Exercise


Qatar ER 
Exercise


Martinez WCD 
Exercise


Old Port 
Tampa Exercise


Shelbourne
Basin Exercise


National Plan 
Exercise


Exercise Kapakveakis


• Exercise Golden 
Shield


• Exercise Golden 
Shield II
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Next Steps - Common Operating Picture 2.0
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 Global Mobile Asset Tracking System to provide real-time


locations of responding vessels, aircraft, vehicles.


 Enhanced mobile capabilities to provide responders with 


simple mobile mapping tools to communicate field 


observations to the COP.


 3D mapping of global downstream assets to provide high 


detailed modelling of locations.


 Standardised, global, ER data model to ensure preparedness 


before, during and post incident.












Forecasting Oil Spills in Extreme 
Oceanographic Environments


Ryan Gilchrist1, Robert Hall1, John Bacon2, Jon Rees2, Karen Heywood1


1: University of East Anglia


2: Centre for Environmental, Fisheries and Aquaculture Science







Contents


1. Project motivation


2. What are ‘extreme’ oceanographic conditions?


3. Modelling the Ocean


4. What About the Oil?
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Contents


1. Project motivation


2. What are ‘extreme’ oceanographic conditions?


3. Modelling the Ocean


4. What About the Oil?







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!


r.gilchrist@uea.ac.uk







• 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


r.gilchrist@uea.ac.uk







Faroe-Shetland Channel: Physics


• Complex Circulation


• Internal wave breaking


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


• Internal wave breaking


• Eddies, meanders…


• Strong stratification


r.gilchrist@uea.ac.uk







Faroe-Shetland Channel: Physics


• Complex Circulation


• Internal wave breaking


• Eddies, meanders…


• Strong stratification


• Stormy weather
r.gilchrist@uea.ac.uk







What if a spill happened here?


r.gilchrist@uea.ac.uk







Modelling the Ocean


r.gilchrist@uea.ac.uk



















What About the Oil?


r.gilchrist@uea.ac.uk
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… and no stratification/linear temperature gradients















Location of oil 
five days after 


a release


r.gilchrist@uea.ac.uk







Research Questions


r.gilchrist@uea.ac.uk







Research Questions


r.gilchrist@uea.ac.uk







Research Questions


r.gilchrist@uea.ac.uk








Industry Technical Advisory Committee


Analytical and toxicological studies of oil


Prof. Steve Rowland


University of Plymouth
www.pegg.org.uk







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 1917. (Source: Geology and Oil Resources of a 


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







Photo: Graeme Robertson for The Guardian


Photo: @julian_may 


September 2016


Where is Torrey Canyon oil now?







Photos: Prof. M. Attrill


Cornwall April 2017







Toxic oil residues: a needle in a haystack?







Compositional Investigation of Fractions







Our research in the news!







Analytical Approach-GCxGC-MS
Markes Bench TOF™ GCxGC-Mass Spectrometer (ERC)







Q Exactive™ Focus Hybrid Quadrupole-Orbitrap™ Mass Spectrometer 
(NERC & UoP)


Analytical Approach-LC-HRAM-MS







http://picasaweb.google.com


Fingerprinting stolen oil in Nigeria
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Total Nigerian 46


Other West African 13


Other Worldwide 14







Oil sands operations, Alberta







Current case study :


Effects of oil toxicity to Haddock







Eggs died


Effects of ‘polar’ compounds


on haddock larvae


Unpublished preliminary data: Bjørn Henrik Hansen, Julia Farkas, Trond R. Størseth, Dag Altin, Steve Rowland, Will Robson, Philipp Mayer and Sonnich Meier







Deformed spine


Deformed jaw


Effects of  ‘polar’ compounds


on haddock larvae


Unpublished preliminary data: Bjørn Henrik Hansen, Julia Farkas, Trond R. Størseth, Dag Altin,Steve 
Rowland, Will Robson, Philipp Mayer and Sonnich Meier







Not all spills are crude!
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Impact!







 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! 


Summary







 NERC funding for LCMS 2014-2019


 ERC funding Advanced Investigators Award 


to SJR 2009-2014 (GCxGC-MS)


 Present and former colleagues at UoP, Env 


Canada, Norway etc 


 Norwegian Research Council for funding past 


‘HADDOCK’ & present EGGTOX and 


RESOLVE projects


 FCO for funding Nigerian studies 
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Environmental Safety Assessment of 
Chemicals in the Marine Environment: 


Challenges & Opportunities.


Professor Tom Hutchinson FRSB, FLS, FHEA 
University of Plymouth 


(tom.hutchinson@plymouth.ac.uk) 
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Effectiveness of 
scientific engagement


Impact on society 
& industry


Scientific evidence


Low


High


Low


High


International 
committees/ 
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Scientific 
media


NGOs & 
Pressure Groups


Mass media


The public


Policy and 
legislation
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Strategic Issues Management







Effectiveness of 
scientific engagement


Impact on society 
& industry


Scientific evidence


Low


High


Low


High


International 
committees/ 
Symposia


Scientific 
media


NGOs & 
Pressure Groups


Mass media


The public


Policy and 
legislation


Time
-3 -1 0 +1 +2 +3-2


Key Challenges for Chemical Assessment:


 Exposure concerns due to increased 
sensitivity of analytical chemistry


 Hazard assessment using integrated 
biological tools


 Growing pressure to replace animal 
testing


Strategic Issues Management







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


Challenge 1
Animal Testing


4
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Approaches to Marine Testing


Mollusc larvae


Fish larvae


Crustaceans       Mussels       Echinoderms


Acute invertebrate
tests (24 – 48 h)


Acute fish tests 
(96 h)


Diatoms (e.g. Skeletonema sp.)


Acute microalgal tests 
(72h)







The Animal Testing Challenge …
• Increasing demand for (eco) toxicity data …


1


10


100


1000


10000


100000


Chemical class


Pesticide
actives


High
production
volume
Medium
production
volume
TSCA list


Dev tox
Immuno


tox
Neuro toxRepro tox Ecotox


• Ethics & costs of animal testing – millions $$$
Refs: UK Home Office (2012) report HC345  & Toxcast http://www.epa.gov/comptox/toxcast


UK scientific procedures using rodents & fish 1995-2011


Fish



http://www.epa.gov/comptox/toxcast





Increasing sensitivity of analytical chemistry 
used in environmental safety assessment


Challenge 2
Analytical Chemistry
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Chemical Contaminants
Analysts Can Find Anything, Anywhere If They 


Take a Large Enough Sample and Look Hard Enough


Decade Detection Limit Ratio Description 


1900s 0.1% 1 in 10
3 


Parts per thousand 


1930s 1 milligramme / litre 1 in 10
6 


Parts per million 


1960s 1 microgramme / litre 1 in 10
9 


Parts per billion 


1980s 1 nanogramme / litre 1 in 10
12 


Parts per trillion 


1990s 1 picogramme / litre 1 in 10
15 


Parts per quadrillion 


2000s 1 femtogramme / litre 1 in 10
18 


Parts per quintillion 
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Environmental Chemistry Trends


Timelag between the discovery and routine monitoring of chemicals 


(European Science Foundation (2011) Marine Pollution). 9







Increasing power of biological measurements in 
field and laboratory studies


Challenge 3
Making Sense of Molecular Toxicology
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Animal Physiology & Molecular Biology 
(DNA  RNA  Protein  Function)


Reference: Campbell Biology” 9th edition (editors Reece et al., 2011) 11


Oyster eggs & sperm


Fish blood cells
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Predictive Ecotoxicology


Absorption


Distribution


Metabolism


Target sites


Excretion


Species 
selection


Field monitoring Lab studies


b) guidance 
on design 
of in vivo


tests


a) physico-
chemical 


properties & 
mammalian 


MOA 
information


Population impacts


Environmental Risk Assessment
c) safety 


assessment


Chemical 
exposure







Economics, ethics & environmental safety 
assessment


Opportunities
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Toxicity Testing in the 21st Century


Ref: National Research Council (2007) Toxicity Testing in the 21st Century


• Landmark NRC (2007) report 
focused on human health but also 
relevant to ecological risks


• Less reliance on whole animal 
testing


• Increased integration & use of 
mechanistic data


• Predictive, rather than empirical
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http://axlr8.eu/axlr8-2010-progress-report.pdf

http://search.barnesandnoble.com/booksearch/imageviewer.asp?ean=9780309109925&z=y





OECD Adverse Outcome Pathways (AOP) 
Approach


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


1. Toxicant description


2. Macromolecular target site


3. Cellular response


4. Organ response


5. Organism response


6. Population response
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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
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Modes-of-action in ecotoxicology


Refs: Verhaar et al. (1992) Chemosphere 25: 471-491;   
ECETOC (2007) Technical report 102, 145 pp


Verhaar et al (1992) ECETOC (2007) Chemical examples


1 MOA1 - Narcotics - Linear alkyl benzene 
sulphonate 


2 MOA2 - Polar narcotic 
chemicals


- Phenol


3 MOA3 - Reactive chemicals - Epichlorohydrin


4 MOA4 - Specifically acting MOA4a – Enzyme Chlorpyrifos
Fadrozole


MOA4b - Ion channel 
blocker


Cypermethrin5


MOA4c – Receptor Atenolol
Ethinylestradiol


6


MOA4d - Transporter 
protein


Fluoxetine
Omeprazole


7
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Mode of Toxic Action: Key Protein Targets


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


(eg brevetoxin, cypermethrin)


(eg tricyclic antidepressants)


Ref: Rang et al (2003) & ECETOC (2007)
18
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Drug Target Conservation:
Bioinformatics Approach


Ref: 
Gunnarsson et al. (2008)
Env Sci Technol 
42: 5807-5813







Medical endocrine disrupters


Cholesterol


Testosterone


Dihydrotestosterone


Estrogen


Receptor 


(ER)


Oestradiol


• side-chain cleavage


• 17b-hydroxy dehydrogenase


• C17C20 lyase


• 17a-hydroxylase


5a reductase


Androgen


Receptor


(AR)


Aromatase


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


Tamoxifen


Fulvestrant
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Environmental endocrine disrupters


Cholesterol


Testosterone


Dihydrotestosterone


ER


Oestradiol


• side-chain cleavage


• 17b-hydroxy dehydrogenase


• C17C20 lyase


• 17a-hydroxylase


5a reductase


AR


Ketoconazole


Finasteride


Competitive Agonists Competitive Agonists


Tributyltin


Aromatase


Bisphenol A


Diethylstilbestrol


Ethinylestradiol


Genistein


Nonylphenol


DDT & metabolites


Procymidone


Vinclozolin


Tamoxifen


Flutamide


RXR
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• Problem of ‘base set’ of algae, crustacean & 
fish testing: 82% marine species not 
represented (18 phyla marine only)
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Marine Biodiversity >> Freshwater


Source: ECETOC (2001) Technical Report number 82


SETAC Seville: Marine Risk Assessment Short Course







Organizing the AOP knowledge – the Effectopedia way.
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Integrated Approach


Hutchinson et al. (2013) Mar Poll Bull 74: 517-525
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Effectiveness of 
scientific engagement


Impact on society 
& industry


Scientific evidence


Low


High


Low


High


International 
committees/ 
Symposia


Scientific 
media


NGOs & 
Pressure Groups


Mass media


The public


Policy and 
legislation


Time
-3 -1 0 +1 +2 +3-2


Key Challenges for Chemical Assessment:


 Exposure concerns due to increased 
sensitivity of analytical chemistry


 Hazard assessment using integrated 
biological tools


 Growing pressure to replace animal 
testing


Conclusions







Contact details: 
Professor Tom Hutchinson
University of Plymouth, 
Tel 07939 673129 or email tom.hutchinson@plymouth.ac.uk


Thank you for listening …
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Managing Historic Wrecks


The RFA Darkdale
Polly Hill, Salvage and Marine Operations, Ministry of Defence, UK







Post 1870 MOD Wrecks







Post 1870 MOD Wrecks







Why Spend Money on Them?  - Oil







Current
Methodology Stage One – DBA


(Desk Based Assessment)


Stage Two – On Site Survey


Stage Three – Intervention







Stage One DBA - Sources







Stage One DBA - Sources


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







Stage One DBA - Sources







Stage One DBA - Sources







Stage Two – On Site Survey







Stage Two – On Site Survey







Stage Three - Intervention







RFA Darkdale







RFA Darkdale


© Courtesy of the Museum of St Helena







RFA Darkdale







RFA Darkdale







RFA Darkdale







RFA Darkdale







RFA Darkdale







RFA Darkdale







RFA Darkdale







RFA Darkdale







RFA Darkdale


• Engine room likely to have torpedo damage to port side


• Mainly intact plating on starboard side will trap small residual quantities of 


oil







RFA Darkdale


• Bunker tanks likely to contain some oil


• Most likely source of leak in 2010







RFA Darkdale


• Badly torpedo damaged


• Cargo tanks 1 to 3 open to the sea; no significant oil content







RFA Darkdale


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


• Estimated to be circa 150m3







RFA Darkdale


• Cargo tanks 5 to 9 intact


• Estimated quantity of oil remaining onboard 2800 to 4500m³







RFA Darkdale







RFA Darkdale







RFA Darkdale








Post-spill environmental monitoring – the Premiam initiative


Mark Kirby


Science Services Director - Cefas


ITAC Conference, Plymouth, Sept 2017







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.







What can post-spill monitoring tell us?


• Primary impact: The need to provide early evidence of any environmental and economic 
impact (and 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 
assesses the short-term impacts, but also allow the prediction of potential longer-term 
impacts.


• Efficient resource use: The need to ensure effective use of resources during monitoring 
so that unnecessary 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 compensation and/or liability issues as necessary.







The Ingredients 


Effective Environmental Monitoring


Responsiveness/ 


Preparedness


Organisation


/ co-


ordination


Scientific 


Quality







How, what, why, who….


• 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.


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







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.).


• A forum for discussion across stakeholders.







Guidance • How?


• What?


• Where?


• When?


• What with!







Guidance
NEW EDITION to be published in 2017/18 !











Clear Decision Making & Responsibilities 
Premiam Monitoring 


Coordination Cell (PMCC)


• Development of a coordinated 
monitoring programe


• Formation and management of a 
monitoring ‘Team’


• Maintenance of strong 
communications


• Management of financials


• Generation of updates, reports 
final assessment etc..


• Chaired by monitoring expert







Integration & Co-ordination


Monitoring 


Coordination 


Cell


NRDA


Statutory 


monitoring


Government/ 


Federal  


monitoring 


drivers


Academia


Industry & 


Commercial 


activity


Local groups 


(Wildlife 


etc.)


Fully integrated, comprehensive and cost-effective monitoring 


programme







Premiam Conference 2012 -2014 - 2016







Premiam Conference 2012 -2014 - 2016







Conference 
Themes 2016


Preparedness


Data & 


Technology


Best 


Practice/ 


Working 


Together







Exercise Grey Seal







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.







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


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







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 issues that can be pre-considered and 
agreed.







Stakeholder support & Consistency of Approach


• 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?







Effective Response


Includes:
• Health & Safety
• Salvage
• Spill Response
• Clean –up
• Communications


AND
• Environmental Monitoring and Impact Assessment


How do we promote a more integrated approach?







Thank You!


Questions?


Contact: mark.kirby@cefas.co.uk


www.cefas.co.uk/premiam
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Industry Technical Advisory Committee


Outreach and Communications


Tom Coolbaugh







Sustaining Awareness  & Overcoming Barriers


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


employed by the global response community


 Problem: Issue awareness is cyclical and currently declining


Incident


Is
s
u


e
 A


w
a


re
n


e
s
s


Time


Desired Awareness 


Level







Communications Environment


 Our industry struggles with perception issues: misinformed BELIEFS 


and incorrect “FACTS” lead to damaging STORIES about the efficacy 


and safety of dispersants.


 Public backlash continues to heighten government misalignment and 


disconnects.


 Government continues to be a critical audience.


 A key 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.
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Recent (Post-2010) Considerations







Outreach and Communication


What Do We Want To Do?


 Identify Key Influencers/Decision Makers/Resources


 Develop Strategy and Road Map for Path Forward


 Validate/Update Prior Efforts


➢ Revisit The Clearing’s Power Map approach


➢ Examine and use outcomes from API/IPIECA/IOGP efforts


 Integrate Industry Efforts


➢ Consistent approaches across industry that are coordinated with 


IPIECA OSWG and API Communications and Outreach Plans


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







▪ 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


OUTCOMES


EX
P


LI
C


IT
IM


P
LI


C
IT


HARD SOFT


Communication Concepts


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. 
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 OSWG Outreach and 


Communications Task Force


 Members:  Chevron (Maria), 


IPIECA (Rob), OSRL (Andy), BP 


(Richard), ExxonMobil (Tom), 


Petronia Consulting (Peter)


 Focus areas identified to 


strengthen members’ ability to 


deliver ‘in-reach’ and to support 


outreach activities and promote 


OSPR good practice
➢ Reconfirm mainstream audiences, 


forums etc


➢ Reconfirm key technical themes and 


priority messages 


➢ Review existing and propose/develop 


new materials and resources


➢ Establish an informal Faculty / 


Speakers Coalition


International Outreach: IPIECA OSWG Current







Influencers
 AP / IPIECA / IOGP / Global Response Network (GRN) / 


Industry Technical Advisory Committee (ITAC) 


 Industry 


 Other Independent, Trusted Messenger/Consultant/Academic


Other considerations
 Resources (People/Time/$)


 Likelihood of success


 Priorities


 Political Climate Concerns


Potential Influencers and Concerns
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Recent OSWG Focus
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OSWG 2012 to 2016 


 Partnership Programs 


 Long-standing Triennial Conference Cycle and the response to requests 


for specific engagement, e.g. from Members and for individual Forums


IPIECA-IOGP JIP


 Key themes – aligned to Good Practice Guides


 Specific priority messages


– Access to all tools in the toolbox – dispersants, ISB


– Capability 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


 Technical specialist engagement on individual topics







In-reach, Outreach & Communication Framework


Audience


Faculty


OSWG 
(Governance)


Comms & 
Outreach 


TF
COMMS & OUTREACH TASK FORCE


Serves as the subject matter expertise that 


drives the messaging and training 


OSWG


Provides program oversight and risk mitigation


FACULTY / NETWORK


Implements the program and delivers 


messaging across mediums and mechanisms


AUDIENCE / FORUMS


Represents critical stakeholders necessary 


to achieve stated objectives and outcomes


Model courtesy Ron Ivey – The Clearing







Communications and Outreach Spectrum
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Audiences and Forums


• Ad hoc requests / demands  


for industry support from:


• Countries


• Industry and Members


• Regulatory bodies, e.g. 


IOPER, EMSA


• React to “poor science”


• Regulatory Forums and 


Events


• Triennial Conference Series


• Recurring Conferences e.g 


PAJ, IPA, SPE HSSE etc 


• Industry and OSRO forums, 


e.g. ITAC and GRN


• Global Initiative*


Proactive Reactive


* Requires assurance of alignment 


with IMO / GI objectives







Ongoing Effort


 Communications materials exist


 The challenge is make sure 
they don’t just stay on the shelf








Maritime industry needs Ocean Literate 
citizens


ITAC Conference – 26th – 28th September 2017


Fiona Crouch – Marine Biological Association
Sea Change Project Manager







Outline


• What is Ocean Literacy 


• Ocean literacy in context of EU and global initiatives


• Sea Change Project


• Resources







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 INFLUENCE ON THE OCEAN







Principle 6
The ocean and 


humans are 
inextricably linked


Ocean 
Literacy


Principle 7
The ocean is largely 


unexplored


Principle 1
Earth has one big 
ocean with many 


features


Principle 3
The ocean is a major 


influence on 
weather and climate


Principle 4
The ocean makes 
earth habitable


Principle 5
The ocean supports a 
great diversity of life 


and ecosystems


Principle 2
The ocean and life in 


the ocean shape
the features of Earth


Ocean Literacy Fundamental Principles







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
• Ocean Literacy and Outreach
• Ocean Health and Stressors
• Ocean Observation and Prediction







The Blue Economy







Community engagement







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







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. 


• 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. 







Three pillars of mobilisation


Education and 
Lifelong Learning


Sea Action –
where society and 


science meets


Marine 
Governance


• Marine education 
review


• Barriers to ocean 
education


• Blue schools
• Online seminars
• Harmful algal bloom 


ebook
• Coderdojo gaming 


competition.


• Review on routes of 
engagement


• Ocean SIPP Events
• Database on ‘Dangers 


of the Sea’
• Citizen Science – Crab 


Watch
• Public engagement 


through innovation


• Review of marine 
governance system


• Consultation with 
marine governance 
actors


• Tools and mechanism 
for enhancing science-
policy interface.







Social Innovation Participation Processes


• Allows us to investigate 
societal problems


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


• Seeks to understand 
interaction











Resources











Campaign











Fiona Crouch


ficr@mba.ac.uk





