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RISK OF ARCTIC OIL SPILL IS A MAIN CONCERN
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ARCTIC OIL SPILL PREVENTION AND RESPONSE

Minimize
CONTROLS & BARRIERS likelihood
Drill rig selection
Subsurface knowledge
Primary barriers (mud and casing)
Training & preparation
Real Time Operating Center
Dual shear rams on BOP
Mud line cellar
Ice management plan

Control

& Barriers  Incident
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RESPONSE & RECOVERY
Capping stack

Arctic containment system
Training & preparation
Three tier oil spill response
Second rig for relief well
Search and rescue
Medivac
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UNDERSTANDING THE ARCTIC ECOSYSTEM TO
UNDERSTAND OIL SPILL CONSEQUENCES

Conceptual Model of Arctic Oil Spill Exposure and Injuries

}Netlands, |
ow coasta :
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lagoons: -

Provide refuge, \ .

nesting, an Zooplankton
Spawning areas.

Highly productive.

OIL IMPACT
Oiled, degraded or eroding
habitat reduces productivity.

marine detritus

Pelagic Zone
Productive area
for food web,

OIL IMPACT i
Surface and dispersed oil

affects food web.

Fish eggs and larvae

are especially sensitive,

Benthos
Can be highly
productive,
important in
cycling nutrients.
OIL IMPACT
0il in sediments

reduces productivity " Y
and affe?ts food web. @

http://response.restoration.noaa.gov/about/media/how-would-chemical-dispersants-work-arctic-oil-spill. html

Top Predators
Marine mammal and bird populations
are of global significance.

OIL IMPACT
Oif can produce heaith effects
and degrade food web.

Ice Habitat
Seasonally important
source of production,
habitat for

marine mammals.

OIL IMPACT
Sensitivity to oiling
is poorly studied.

Impacts of an Asctic oil spill will vary
due to environmental conditions,
spill severity and response capacity.
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ADVANCING SCIENCE ON ARCTIC SPILL
RESPONSE

ARCTIC RESPONSE TECHNOLOGIES IR 1,28 oot sensing

The techrologles that currently form the basis of Arctic oll spill response ; T :hﬂf" aspill IJ! _|='==Ti:=|: ﬂzlJth_Firﬁr-:-u-;h
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Ower the course of four years, the Arctic Ol Spill Response SRS .

Technology JIF research programme will be focused on

expandIng Irdustry knowledge through nine ressarch projects:

= Fate of dispersed
oil under ice

» Dispersant testing
under realistic conditions

= Environmental impacts from
Arctic oil spill and oil spill
response technologies

= Ol spill trajectory
modelling in ice

= Oil spill detection and
mapping in low visibility
and ice

= Mechanical recovery
of oil inice
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= |n situ burmning of oil in
ice-affected waters:
- Increase state
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.A.BOUT THE JIP Tha Arctic Oil Spill Responsa Technology JIP is sponsarad by tan oil and gas companies
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E ConocoPhillips eni ExgonMobil M Heoc @ %I'r Staloil a ToTaL
it ped e w i P hnelogy.org Josaph Mullin, Programma Manager — Jossph.mullin@arcticresponsatechnology.org

MEDLA EMQUIRIES: prass@arcticrasporaatechnology.org = tel, +44 [0)20 7413 3070
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Environmental Impacts of
Arctic 0il Spills and Arctic Spill
Response Technologies

Literature Review and Recommendations
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ENV EFFFECTS - REVIEWING THE SCIENCE Loy
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MAIN FINDINGS:

> Many baseline ecosystem and biodiversity
assessments performed to better
understand and protect the marine Arctic

> Extensive data from field and laboratory
studies on fate of oil, OSR techniques and
potential effects under the different
seasonal conditions

> Assumptions that dispersant treated oils
are more toxic than undispersed oill,
dispersants are more toxic than ail,
dispersants reduce the ability of microbes
to degrade oil, and Arctic species are
more sensitive to oil than non-arctic
species are incorrect

> Effect studies of OSRT mainly focus on
acute toxicity to individual (pelagic)
species




Environmental Impacts of
Arctic 0il Spills and Arctic Spill
Response Technologies

Literature Review and Recommendations

Principal Imvestigataor: Jack Q Ward

Camtrinrting Authars

Nonth Amcnicx Dr. Dom Swoockd, Brcllc Homorl
kofer Dr. el Gro, Beechoclegy Roroanch
lemme= (ER]] Hrmemsl Repepret Covssl of Cympdx
Ty Gimg Coeloe gmd Je=ey Clerle e Je=ey Sopeey, M
Lyzrs Eoex, Ecoyres Mampememt & Aooccio
(HDR/EMEA]; Dr Bommy Gallewsy, (LGL L=]; M
VWia= Seedimes, Tr W Hafnen Ma luzeda Werd
NewFaddy, Dra Robort Porlbem s=d Phillip loving
Ussrersity of Alaks Fairtanic [UAF].

Ewmpe  Dr. Liced Caxes, Aloraplen Niva, Dr. fanec
FrizRapmuoapen [ARTEF]; Mr. Frascom Mohn, D
Secpbame Lo Flock, fontre of Docomontation, Roroanch
zed Exporimcsation on Accdoral W Pollztion
[CEDRE]; D= Moowm o, 00WEL Dir Secioar Sgees, D
Thcirry Esexrass InoroaSosal Roycsrch ke of
Soranges [TRIE): D Tangeir Bdes, Heorwopas I
f2r Wimr Repsarch [WTVA]: Dre O Bespfrmsas, 022
Erdermd, Por Dabing Liv-Geri Formos, B Hemole
Hazpen, AN Holiye, Ka Brodte @vegordsy b
Sengrmmy [SINTEF].

Ruzpiz: Dnﬂlq_Tmr.hquLﬂm,-b:kh

ADVANCING THE SCIENCE BASE € s
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MAIN RECOMMENDATIONS:

> Improve availability of the vast amount
of data on the impacts of oil spill
response techniques and on the
resilience of VECs to NEBA
practitioners and stakeholders

> Validate fate and effects of oil and
response techniques on unique Arctic
communities within interface habitats
with focus on population responses
and species interactions

> ldentify relative importance of chronic
effects to population response and
resilience




IN-ICE MESOCOSM DEPLOYMENT SVEA (NCO

First of it's kind long-term ice mesocosm studies (early winter until late

spring):

1. Fate and biodegradation of oil and oil spill response residues

2. Exposure potential, sensitivity and resiliency of sea ice ecology and
sea surface micro layer

] L
Van Mijenfjorden, .
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Treatments:

1. Natural attenuation

2. Chemical
dispersants

3. In-situ burning

Qontrol
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RESPONSE TECHNIQUES IN THE TOOLBOX

« Natural attenuation (monitoring)
« Mechanical recovery and Containment
= Dispersant application

= In-situ burning

= Combinations of those
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ADVANCING OIL SPILL RESPONSE TECHNOLOGY

ARCTIC
Akvaplan. RESPONSE
< niva TECHNOLOGY

DIL SPILL PREFAREDMESS

@ SINTEF
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|mproved undersfonding oil Experimenfcﬂ release “
dispersion in Arctic as allowed .

| Better unders’randing of ‘

modellng capabllny

environmental effects

Enhanced in situ Enhanced remote
burmng techmques sensing techmques

Better understanding of oil ‘ Mechanical recovery I

Improved trajectory |

Copabilify

biodegradation improvement areas

Goal: Advance Current Capabilities fime
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http://www.sintef.no/home/
http://www.sintef.no/home/
http://www.akvaplan.niva.no/
http://www.akvaplan.niva.no/
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OGP - ARCTIC RESPONSE TECHNOLOGY JIC) ¥t

- Nine state-of knowledge and technology summaries have been
published and provide a comprehensive assessment of current oill
spill response in ice capability

- These summaries support in situ burning and dispersants as
viable oil spill response tools in ice in addition to mechanical
recovery

- Additional research is being executed to enhance the
effectiveness of oil spill response in ice tools and better define
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VALUE

Through the use of NEBA, the oil and gas industry strives to uphold community
values and protect community assets with every operational decision.

http://www.api.org/environment-health-and-safety/clean-water/oil-spill-prevention-and-response/net-environmental-benefit-
analysis
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