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Moving from framework to the real world: operationalising an oil vulnerability
framework for olil spill response In the Canadian Pacific region

Hannah, L., Herborg, L-M., St. Germain, C., Jeftery, S I*I

IO S Institute of Ocean Sciences, Department of Fisheries and Oceans Canada (DFO) Canadi

« To support oil spill response planning, in 2016 the Pacific region of fram ewo r‘k |nf0 rma'“ on ﬂOW
the Department of Fisheries and Oceans, Canada (DFO) developed
an ecological oll vulnerability framework to focus ecological data . | _ | | o |
collection within DEO. It assesses and ranks marine biota in terms o e moima 9 * During a spill, the Environmental Unit, consisting of environmental
of their vulnerability to oil using ten criteria (Exposure, Sensitivity Sat marsh succulrts |2 Sa00C0Mia paciica, S pacitca, Glaux experts from relevant government agencies (e.9. Environment
and Recovery CategorieS). Intertidal Vascular Plants | High energy, rocky shore Seagrasses igrﬁ;rgfsospadfxscouferﬂ p. forreyi, P Cllmate Change Canada, FISherIeS a.nd Oceans Canada, BC
» Here we discuss how the framework outputs have been utilised by swnsal | Comopygze | ol et | NA|es Mecoysiemegrol Ministry of Environment), First Nations, and the Responsible Party,
: : : .. e I S R e 7 identify the resources at risk.
the new Environmental Incident Coordinator at DFO-Pacific (a new | fy | |
pOSItIOn aS Of Aug 2017) durlng OII Spl” exerCISeS (e.g. ExerCISe Cetaceans Baleen Discrete MR :g E;Jlgpiiz:-;s&{irjzev:?;ﬁs&S}and ? e The proposed resources a.t rISk a.re then passed to the InCIdent
Salish Sea , 2017) and in real incidents such as the Jake Shearer Coscemns | Tooes el I Commanciion reaS SUNSRC © L CTMIN s heniE SKSIne onwater
InCIdent near Be”a Be”a In NOV 2017 and Oll recovery Operatlons Estuarine Transient - Nf;ﬂ;d - Salmon (Salmonidae) |e.g. juvenile and adult salmon & steelhead responders Wlthln the Operatlons SeCtlon
from the WW” WreCk Of the MV Brlgadler General ZallnSkI (2018)_ Intertidal Benthic ur}%ﬁf;::;i?ﬁi;i??fs Salmonidae (juvenile) |e.g. Salmon (FPink, Chum, Coho, Chinook) °
. - . J 1 eelgrass environments)
« Operationalising the framework at the spatial scale and within the P e — e ——
time constraints of oil spill response requires a varied approach to Associated wih , coastouard  oficer ] [ ¢ Command Staff: _ T
% 2 Intertidal Benthic uncqnsulldated Subst_rates Herring (Clupeidae) |e.g. Pacific herring e Comman a
deal with lack of spatial data for some groups. e EMBC - ) | | provides informaion.
T Mollusca e g. Snails [Cl. Gastropoda] - neiaent Offi B Safety! and Liaison
- l l Intertidal Sediment epifauna Low mobility Cnidaria e.g. Seapens 8 Resp. Party Command N AT J services for the entire
s . Echinodermata e.q. Sea stars -, N organisation
o Rock and rubble 5855|les{jg:;2te;to hard Mollusca e.q. Oysters [Bivalvia] First Nation | Liaison N \ J
B o dwellers Low mobility Echinodermata e;g_ Sea urchins | Sea cucumbers, Sea . Officer
Intertidal Mollusca e g. Clams [Bivalvia); Snails [Gastropoda] | | | | (Genel‘aj Staff: \
Sediment infauna oW mobility A::?c:;za :g: 2:;23";’255 [Emerita] 7 Operations Planning Logistics Finance/Admin Thg General S'taff g
Lophophorates e.g. Horseshoe worms, lampshells Section Section Section Section aSSlgn.ed funCtlonal.
Rock and rubble Sessile (attached to hard Porifera e.q. Glass sponges (Hexactinellida) ? aUthOI_rlty for ngratlons,
dwellers SLostate) _ _ Planning, Logistics, and
Subtidal benthic [~ I:: :ZE:::: Ecr;ulqjli;:ata :z ij::hMi Sea st \Finance/Administration. J
=

Incident Command Structure during the Environmental Response Phase of an Oil Spill in British

Results of the vulnerability framework organised by species groups. Only the top ranking (Score Columbia

of 7 and higher) are listed. For more details see Hannah et al. 2017.

Environmental Unit Exercise

: - Operational approach
Challenges identified when b PP
« Varied data quality among vulnerable species groups. High quality

applylng the framework during O” baseline data are available for some (i.e. sea otters, harvested

- clams, shrimp, sea urchins, herring). In other cases, there are

Spl ” reSpOnse limited data, or only older data available (e.g. seagrass, kelp), here
data has to be used with a clear understanding of the uncertainties.
Seasonality of some species still has to be taken into account for
prioritisation

« Species lacking spatial distribution data (e.g. salt marsh plants, non-
commercial invertebrates) can be combined, and the high risk areas
identified by habitat type as a proxy (e.g. Intertidal soft sediment,

During a spill, the Environmental Unit has to identify and prioritise
specific shoreline sections for spill response operations to protect
(booming, skimming, shoreline clean up)

Exeg;sneazzlésgC)S;Se:g(E:rzt)o by spill (Photo: City of Vancouver) The framework was Iintentionally designed to assess species
vulnerability without taking into account data availability. Hence, spatial
distribution information at the small scale required during a spill is

Olil vulnerabil |ty framework often lacking for some species groups. sgbtidal rock. and rub!;)le) _ & LT
Fisheries and Oceans Canada’s Environmental Incident Coordinators ~ ° Highly mobile species (e.g. killer whales, Pacific white sided

- Vulnerability criteria assess exposure, sensitivity and recovery using the outputs of the vulnerability framework during spill response dolphins) have to be monitored in real time during a spill to
factors of marine biota (represented by 118 sub-groups) have identified some limitations for operationalising the framework: determine their risk of exposure, through water and air based

* Alist of most vulnerable biota is produced  Framework is general, and does not identify vulnerable biota based monltorlng a_n_d RL LTS _ LOLR \

« The framework is adaptable and flexible. Currently it is focused on on specific oil types * These priorities are part of the EnV|ro_nn_1§ntaI Cute d'S(.:USS'On
generalised impacts from a large ship based spill (not limited to . Absence of distribution data for many vulnerable species groups ;[g trr?ear?h ;Snsggeuralzoclcl)q r:jdegr?: Cs:;?nrn?;:qodrltles A
spills of a particular oil type) + Lack of spatial coverage for species groups across the whole ’ i

[ ECOIOgiC.aI Only 1 d.OGS JARILSSESS spec_ies based on their socio- coastline Hannah L, et al. 2017. Application of a framework to assess vulnerability of biological
economic status (fishery and conservation status) or cultural value - Determining presence of highly mobile species (i.e. whales) components to ship-source oil spills in the marine environment in the Pacific Region. DFO
(this comes from other processes) : Can. Sci. Advis. Sec. Res. Doc. 2017/057.

« Presence data does not Iincorporate seasonal variations in

A% ) o : » http://www.dfo-mpo.gc.ca/csas-sccs/index-eng.htm
distribution or sensitive life phases

Next steps and future work

i i i The vulnerability framework is a scientitically defensible way to » Developing the vulnerability framework to assess vulnerability to

prioritise environmental resources during an oll spill, however other different oil types and states of weathering

agencies are not following the same approach. . . : .
e dagis SRRSIIE sy WYL Vi P « Adding a final screening step for vulnerable species groups based
To streamline decision making In the short timelines of spi on current data availability in the area may benefit responders

response, using the same prioritisation framework across . : AN :

govpernment W(?uld Ro beneﬁ‘icial « While this framework allows the prioritisation by environmental
e | ' Tvul " _ factors, it does not consider socio-economic or cultural factors. The

Coast-\;w Ie k_atase;g, for alcrlnost_a e nzrz E speme_z gr(?]upsl_are ultimate goal is to develop priority maps based on all these factors

SR CEIL Y geiC 'Q_g’ td 'S_Cr?” be |mqr0\_/§ 4 coa(sjt-l\:\_/l 13 LT (ecological and socio-economic and cultural) for high risk areas to

IARPING combined WIISRECIESCUSTIIULION IO SIS inform responders prior to an incident and the setting up of the

» Detection networks for mobile species like cetaceans need to be Environmental Unit, as well as identifying where data collection is
further improved for spills. needed.

» Further training for responders to be able to readily identify sensitive - Identifying priority areas for protection during a spill, must take F
species and habitats during the initial response phase. into account the operational limitations of spill response to

enable an effective spill response strategy.
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