Offshore fossil fuel exploration & mining:
Cumulative effects on Threatened species

Lyndon DeVantier,

Climate Justice Taranaki
www.climatejusticetaranaki.wordpress.com

‘Amazon Warrior’ seismic survey vessel
and Maui Platform, offshore Taranaki.
Photos from Stuff.co.nz
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http://data.nzpam.govt.nz/permitwebmaps?commodity=petroleum (8/1/18)

NZ Government policy (MBIE)

“The Government wants New Zealand to
be a highly attractive global destination
for petroleum exploration and production
investment ... We have an opportunity to
expand oil and gas exports. ... Our oil and
gas production could be substantially
increased — potentially to the point where
New Zealand becomes a net exporter of

oil by 2030.” https://www.mbie.govt.nz/info-

services/sectors-industries/energy/documents-image-
library/nz-energy-strategy-Ir.pdf (Accessed 15/3/2018).

Future block offers? Policy change?
Zero Carbon Act? ...



http://data.nzpam.govt.nz/permitwebmaps?commodity=petroleum
https://www.mbie.govt.nz/info-services/sectors-industries/energy/documents-image-library/nz-energy-strategy-lr.pdf

GNS Science: research on NZ'’s gas
hydrate deposits, with NIWA, U.
) | , Otago and U. Auckland, funded by
oy bkmz large MBIE (Harnessing New Zealand's gas
gegas hyof a'“? hydrate resources: towards
rovmce . -
\ 24 exploration drilling).

“Should even only a fraction of NZ’s
gas hydrates be economically
gaf"?,ﬂz‘,';t‘;' recoverable, they could provide the
ORI main source of natural gas for New
Zealand for several decades (Pecher

o "":f,qv:i' r-Science/Energy-

ISR ;) | GHR Working Group, 2011).”

ﬂ:ydrates a’s -ain- energy resource




Main Legislation and Conventions

1.New Zealand

* EEZ-CS Act - administered by EPA

 Crown Minerals Act — MBIE

 RMA (to 12 nautical miles offshore) — mainly regional & district councils (Eg. TRC)

* Marine Mammals Protection Act (focus on fishing impacts, does not mention
0O&G) — DoC

* Wildlife Act - DoC, Marine Reserves Act — DoC, Fisheries Act — MPI

* Marine Transport Act — MoT

2.International

* MARPOL and London Convention —administered by MfE and MoT
 UN Framework Convention on Climate Change and subsequent updates —MfE
 UN Convention on Biological Diversity —MfE



UN Convention on Biological Diversity

Article 8 requires the following of Parties, including New Zealand
(which signed and ratified the Convention in 1992 and 1993):

* Article 8(d) Promote the protection of ecosystems, natural habitats

and the maintenance of viable populations of species in natural
surroundings;

* Article 8(f) Rehabilitate and restore degraded ecosystems and
promote the recovery of threatened species,...

So how are we doing?
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https://koordinates.com/layer/6025-
doc-marine-mammal-sanctuaries/

Marine Mammal Sanctuaries

“... create a permanent refuge for marine mammals.
Such sanctuaries may prohibit activities known to
harm particular marine mammal species ...

Under the Marine Mammals Protection Act 1978, the
Department of Conservation is responsible for
administering and managing marine mammal
sanctuaries.”

(1) Seismic survey is a permitted activity if it complies
with DoC’s 2013 Code of Conduct for Minimising
Acoustic Disturbance to Marine Mammals from
Seismic Survey Operations. *

* Subclause (1) does not apply to seismic surveying within Te
Rohe o Te Whanau Puha Whale Sanctuary established under
section 11 of the Kaikoura (Te Tai o Marokura) Marine
Management Act 2014.



http://www.legislation.govt.nz/regulation/public/2013/0283/latest/link.aspx?search=sw_096be8ed81423ee7_seismic_25_se&p=1&id=DLM5851230#DLM5851230
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the Kaikoura Whale Sanctuary
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potential impacts of seismic survey

Te Rohe o Te Whanau
Puha /the Kaikoura Whale
Sanctuary

WHAT PROTECTION IS IN PLACE

» The whale sanctuary covers an area of New Zealand’s territorial
sea and the Exclusive Economic Zone (EEZ) from the Clarence
River, north of Kaikoura, to just north of Gore Bay.

» The sanctuary encompasses 91 kilometres of shoreline and
covers an area of 4686 square kilometres. It extends out
beyond the 12 nautical mile limit to a maximum of 56 km from
the shore.

» The inner zone of the sanctuary has tighter restrictions on
seismic survey activities than the outer zone.

MARINE VALUES PROTECTED

» The sanctuary provides greater protection
for whales and other marine mammals within
the sanctuary boundaries from the potential
impacts of seismic survey activities.

It minimises the risk of seismic surveys causing
whales to change their behaviour, such as
moving away from the area, which provides

activities used in mineral and greater certainty of whale locations for tourism

Kaikiura Whale Sanctusry Marine Resarve w— 12 Naustical mile boundary t
: operators.
| Kaikiura Whale Sanctuary Taipure = Bafhymetry metres) .
e B o £ etroleum AP loration and some http://www.doc.govt.nz/Documents/conservation/
Kaikoura Marine > q . .
e D7) OomuPomt e Zamd e e s s st s s scientific research. marine-and-coastal/marine-protected-areas/te-

korowai-brochure.pdf
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Restrictions to set nets and trawling.

Non-fishing measures:

* Seismic surveys are permitted

 Seabed mining is prohibited out to two
nautical miles along the full length of
the sanctuary, and out to four nautical
miles from south of Raglan Harbour to
north of Manakau Harbour.

http://www.doc.govt.nz/nature/native-animals/marine-
mammals/dolphins/maui-dolphin/current-protection-measures/
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Mau'!s dOIphln populatlon deC“ne A risk assessment of threats

to Maui’s dolphins

Rohan J.C. Currey, Laura J. Boren, Ben R. Sharp and
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Slide modified,
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Prof. Liz Slooten



AFPENDIX 1 = PRELIMINARY ASSESSMENT OF MARINE MAMMAL JSIGHTING AND STRANDING DATA FOR TARANAKI FROM THE DOC
MARINE MAMMAL DATABASE TO NOVEMBER 2016 Graphic from Childerhouse (2016)

1720°00"E

172300t L/5°00°E

Sanctuary does not include South Taranaki Bight, where many marine mammals occur

4000°s

Key

B Marine Mammal Sanctuaries o

Areas of Ecological Importance

—— 12 nm Territorial Sea Outer Limit <
[] Minerals Mining Permit 55581  ©

Marine mammal records

Baleen whale

Minke whale
Antarctic minke whale
Common minke whale
Bryde's whale

Sei whale

Humpback whale

Fin whale

Blue whale

Pygmy Blue whale

Southern right whale

©

Pygmy right whale

@ Hector's / Maui's dolphin

©  Dusky dolphin

©  Pantropical spotted dolphins
© Bottlenose dolphin

= Common dolphin

©  Striped dolphin

® & & 0 0 & © © & © O

Title:

Marine mammal data (sighting, stranding & bycatch} for the 0 25 50 75

repater Taranaki Reoinn from the DOC Marine Mammal Datahace

Southern right whale dolphin

Risso's dolphin

Short finned pilot whale

Pilot whale

Long finned pilot whale
Spectacled porpoise
False killer whale

Killer whale

Pygmy sperm whale

Southern bottlenose whale

Hector's beaked whale

Shepherd's beaked whale

Cuvier's beaked whale

Ginkgo-toothed beaked whale

Gray's beaked whale

Arnoux's Beaked whale

Andrew's beaked whale

Beaked whale
Strap-toothed whale
Sperm whale
Crabeater seal
Leopard seal

New Zealand fur seal

i TR Hector's
¢ =¥ D0 e ? / Maui
& M " =% /£ dolphin
records
(green)
Blue
whale

records
(blue)

Version number; 10

100 km

Date: 15 Dec 2016




Eastern Tasman Sea — Taranaki Bight: 1 of the 2 richest places on

Earth for cetaceans. NZ EEZ generally diverse ,
| # of species
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Kaschner et al. (2011) Figure 4. Validation with empirically observed marine mammal
occurrences (56x56 cells, 1990-1999). A. Predicted species richness of all cetaceans.



Species from South Taranaki Bight on IUCN Red List

IUCN Red IUCN Red List
Species List / Nz (if Species / NZ (if
different) different)
Antarctic Minke Whale DD (NT) Risso’s Dolphin LC
Common Minke Whale LC Short-finned Pilot Whale DD
Southern Right Whale LC (NV) *** Long-finned Pilot Whale DD (NT)
Bryde’s Whale DD (NC) * Spectacled Porpoise DD
Sei Whale En False Killer Whale DD (NT)
Humpback Whale LC Killer Whale DD (NC) *
Fin Whale En Pygmy Sperm Whale DD (NT)
Blue Whale En Southern Bottlenose Whale LC (DD)
Pygmy Blue Whale (subspecies) En Hector’s Beaked Whale DD
Hector’s Dolphin En (NE) ** Shepherd’s Beaked Whale DD
Maui’s Dolphin (subspecies) En (NC) * Cuvier’s Beaked Whale LC (DD)
Dusky Dolphin DD Ginkgo Toothed Beaked Whale DD
Pan Tropical spotted Dolphin LC Gray’s Beaked Whale DD (NT)
Indo-Pacific Bottlenose Dolphin DD Arnoux’s Beaked Whale DD
Common Bottlenose Dolphin LC (NE) ** Andrew’s Beaked Whale DD
Striped Dolphin LC Strap-toothed Whale DD
Southern Right Whale Dolphin DD (NT) Sperm Whale Vu (NT)

DD: Data Deficient; LC: Least
Concern; Vu: Vulnerable; En:
Endangered.

* 6 spp. Endangered

* 1sp. Vulnerable

* 18 spp. Data Deficient

* 3 spp. Nationally Critical (NC)
** 2 spp. Nat. Endangered (NE)
*¥*%* 1 sp. Nat. Vulnerable (NV)
NT — Not Threatened



odanctuary

blue whale sightings

Oil and gas platform

Froposed mining are:
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https://www.greens.org.nz/whale-sanctuary

Green Party, supported by
F&B, propose nhew marine
sanctuary to prevent
seabed mining and phase
out existing extractive
activity, under the Marine
Mammals Protection Act
1978.

- would be NZ’s largest at
around 30,000km?,

- boundaries would be
confirmed following
negotiation with iwi and
affected communities,
and advice from DoC.



Why is STB globally significant for cetaceans?

" Primary productivity (chlorophyll-a concentrations), 1997-2016

Chlorophyll-a (mg/m?)
0.06t0 0.13
0.13<t0 0.3
0.3<t00.48

[ 048<t00.65

B o65<t0 1232

—— Descriptive regions

....

===+ EEZ (200NM limit) :,l‘ Subtré‘i!ié_a | waters (STW) /
Territorial sea (12NM limit)

!

..........

/
Tasman Sea ¢

http://archive.stats.govt.nz/browse_for_stats/environment/environmental-reporting-series/environmental-indicators/Home/Marine/primary-productivity.aspx

High productivity, evidenced by krill Nyctiphanes australis. Krill populations,
and those of their predators, shift seasonally, related to upwelling off Farewell

Spit, sea temperature and presence of phytoplankton (Foster & Battaerd 1985,
Bradford & Chapman 1988, James & Wilkinson 1988 among others).



Are cetaceans at risk? 1. Seismic survey

Petroleum Exploration and Production Association of NZ website
(2/2018) claimed: “For more than four decades, seismic surveying
and countless research projects (both in New Zealand and world-
wide) have shown no evidence to suggest that sound from oil and
gas exploration activities in normal operating circumstances has
harmed marine species or marine ecological communities.”

Claim was challenged by Climate Justice Taranaki through the
Advertising Standards Authority complaints board. CJT was
vindicated:

“The Advertiser amended the two statements subject to complaint

77

https://climatejusticetaranaki.files.wordpress.com/2018/03/asa-decision-on-cjt-complaint-17438-27feb2018.pdf



Are Cetaceans at risk? 1. Seismic surveys

Torres and Klinck (2017): seismic airguns elevated noise intensity
across all frequencies, especially in the 10-80 Hz frequency range,
which is where the blue whale and many other large baleen
whales hear and communicate. DoC’s Code of Conduct “... only
stop airgun blasting when animals are within 1,000 m of the vessel
(1.5 km if a calf is present), yet seismic airgun blasts are so intense
that the noise travels much farther. So, while these guidelines may
be a start, they only prevent hearing damage to whales and
dolphins by stopping airguns from blasting right on top of
animals.”



-132.0 -131.0
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Climate Justice Taranaki
1/2/2018 Press Release:

' “In the last 42 days, the
seismic survey ship
Amazon Warrior’ has
been forced to stop 28
times according to
reports from iwi marine
mammal observers
onboard because the ship
# has come too close to

@ whales, dolphins or
seals.” said Climate
Justice Taranaki
spokesperson Emily
Bailey.

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

-132.0 -131.0 -130.0 -129.0 -128.0
EWLOS - PROFILE A
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Irregular sound field from a
seismic airgun array.

Gisiner (2016) http://acousticstoday.org/wp-content/uploads/2016/12/Seismic-Surveys.pdf
Photo: The Amazon Warrior’s path of destruction, from Google Earth KMZ



Are Cetaceans at risk? 1. Seismic surveys

Yes. In other jurisdictions at least:

In 2012, California Coastal Commission declined high energy
seismic survey operations because of “... impacts to the harbor
porpoise (Morro Bay stock), whose range is limited to the general
project area and the entire population of which is likely to be
subject to behavioral harassment.” (Prof. Liz Slooten, pers. comm.).



Are cetaceans at risk? 1. Seismic survey

Krill — main food source of baleen whales — at significant risk
from seismic surveys (McCauley et al. 2017):

“Experimental air gun signal exposure decreased zooplankton
abundance ..., as measured by ... net tows (median 64% decrease
within 1 h), and caused a two- to threefold increase in dead adult
and larval zooplankton. ... all larval krill were killed after air gun
passage. There is a significant and unacknowledged potential for
ocean ecosystem function and productivity to be negatively
impacted by present seismic technology.”

“Trophic cascades’



Biodiversity & Fishery Impacts of Seismic survey

Peer-reviewed evidence across multiple levels of food web:

e Zooplankton — mortality (McCauley et al. 2017)

* Molluscs — mortality and physiological and behavioural
disruptions (Day et al. 2017)

* Lobsters — impact nutritional condition and immunological
capacity (Fitzgibbon et al. 2017)

* Fish and squid — changes in abundance (Lokkeborg and Soldal
1993, Engas et al. 1996, Fewtrell and McCauley 2012)



Biodiversity & Fishery Impacts of Seismic survey

Peer-reviewed evidence across multiple levels of food web:

* Penguins — strong avoidance of preferred foraging areas, and
increasing overall foraging effort, with potential longer-term
repercussions on hearing (Pichegru et al. 2017)

* Whales and dolphins — behavioural (Tyack 2008, Clark et al.
2009, Di lorio and Clark 2009, Castellote et al. 2012).



Are cetaceans at risk? 2. Sea Temp. and OA

Krill — also at significant risk from increasing sea temperature
(Johnson et al. 2011):

“Reduced nutrient availability in warm years leads to reduced
production and a shift to smaller phytoplankton species, resulting
in a drastic reduction in the biomass of larger zooplankton,
especially krill (Nyctiphanes australis).”

And Ocean Acidification (eg. Kawaguchi et al. 2013):

“Unless CO, emissions are mitigated, the Southern Ocean krill
population could collapse by 2300 with dire consequences for the

entire ecosystem.”



Sea Surface Temperature Anomaly (°C)
November 28th, 2017
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Record-breaking sea temps
have cascading effects on food
webs (eg. ‘drastic reduction in
krill biomass’, Johnson et al.
2011)

Tasman Sea temperature
‘snapshot’ 28t Nov. 2017

Sea Surface Temperature Anomaly (°C) . ¢
28 Nov 2017 |  Geennolvicaer
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Oil majors braced far climate change in their
engineering even as th,j"y fought climate regulations

i ;’ If institutions fail to adopt policies and
4 enact laws constraining greenhouse
gas emissions, current and future
litigation will aim to recover damages
for losses from elimate change from *
those whorshpuld\hagﬁgfevented

e

those Ios,s',es: % |

Globally, > 1000 legal cases
now lodged. Sabin Center for
Climate Change Law
(http://climatecasechart.com/)

http://graphics.latimes.com/oil-operations/
Image: Imgur.com
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The Future: A ‘Perfect Storm’

The physical, chemical and biological oceanography of the oceans are
changing, not just from local industrialization, but also from climate
disruption. Rising sea temperature, storms, ocean acidification,
deoxygenation and associated impacts on productivity and food webs
will all increase in coming decades, a major part of cumulative impact.

Sir Peter Gluckman (2013): “For New Zealand, the resulting impact of
changes in wind patterns, precipitation, and the chemistry of our oceans
can be expected to be at least as significant as the changes in
temperature itself.”

But are these ‘Cumulative Effects’ under the EEZ Act?



Assessment of Cumulative Effects

Assessments for notified applications consented under the
EEZ-CS Act for STB have focused on the application at hand,
not on the overall impact, including possible synergisms, of
adding that application to those already occurring, and
predicted to occur in STB in coming decades.

Is this consistent with parts of Sections 6, 28, 33 and 59 of the
EEZ-CS Act?



Of laws and Asses

The EEZ-CS Act (Section 59 (5) (b)) explicitly excludes
consideration of the effects on climate change of discharging

greenhouse gases into the air, surely a pertinent example of
that famous old quote comparing laws and asses.

Nevertheless, CJT has argued that climate disruption to the
EEZ should be considered under the Act as a major and
growing cumulative effect.



EEZ-CS Act ‘cumulative effects’

6 Meaning of effect

(1) In this Act, unless the context otherwise requires, effect includes—
(a) any positive or adverse effect; and

(b) any temporary or permanent effect; and

(c) any past, present, or future effect; and

(d) any cumulative effect that arises over time or in combination with
other effects; and

(e) any potential effect of high probability; and

(f) any potential effect of low probability that has a high potential
impact.

(2) Subsection (1)(a) to (d) apply regardless of the scale, intensity,
duration, or frequency of the effect.



EEZ-CS Act ‘cumulative effects’

33 Matters to be considered ...

(3) The Minister must take into account—

(a) any effects on the environment or existing interests of allowing an activity with
or without a marine consent, including—

(i) cumulative effects; and ...

(i) the effects of activities that are not regulated under this Act; and

(ii) ...

(d) the importance of protecting the biological diversity and integrity of marine
species, ecosystems, and processes;

(e) the importance of protecting rare and vulnerable ecosystems and the habitats
of threatened species; and

(f) New Zealand'’s international obligations; and

(i) the nature and effect of other marine management regimes; ...



Cumulative Effects — ‘nothing to see here’

Cumulative effects of mining applications in STB under the EEZ-CS Act
have all been deemed by industry and by EPA DMCs to be ‘low or
negligible’.

Dr. Simon Childerhouse, witness for Shell Taranaki Ltd (October 2017):

“... assessments provided in the IA and other comparable assessments
undertaken for other regional activities... also have assessments of low or
negligible impact (e.qg. such as those evaluated by the EPA in approved
consents for OMV, STOS and TTRL)".



Cumulative Effects — negligible or negligent?

Independent cetacean specialists did not agree with the
industry-funded assessments, and raised serious concerns.

"Prolonged or repeated stress can increase susceptibility to other threats
and impair immune function (e.qg. Wright et al. 2011). ... Coastal species,
like Maui dolphins are especially vulnerable due to the concentration of
human activity ... Maui dolphins are already subject to a host of synergistic
and potentially cumulative stressors that may be further aggravated by
the effects of noise and other impacts associated with marine mining
(Forney et al. 2017)."

Quote from Prof. Liz Slooten's expert evidence for KASM, 24/1/16



Cumulative Effects — negligible or negligent?

Independent cetacean specialists did not agree with the
industry-funded assessments, and raised serious concerns.

Torres et al. (2017): “Cumulative and isolated impacts on blue
whales and their habitat from these activities should be
carefully considered by environmental managers. In particular,
elevated anthropogenic ocean noise may disturb blue whale
behavior and physiology, with consequences for individual
health and population viability.”



NZ coast — ‘Sacrificial Zone’?
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Cumulative impacts

- —— seismic

. trawling
*

*

* gillnetting

NZ GNS have been
searching for
minable deposits of
‘ice gas’ methane
clathrates off the E
coast, as presented
at 2017 Petroleum
Conference in New
Plymouth by Kellett
et al.



Assessment of Cumulative Effects

Consigned to the ‘too hard basket’.

Shell Taranaki Ltd witness Dr. Simon Childerhouse stated in
evidence:

“To address cumulative impacts quantitatively is not possible,
as it is not possible to collect detailed data on all potential
impacts across the region and their potential interaction due
to their complexity and scale.”



Assessment of Cumulative Effects

There are in fact several quantitative and semi-quantitative
approaches that can be used, as has been done elsewhere,
including modelling future projections of changing sea
temperature, acidification and productivity based on present
conditions and various IPCC scenarios. This approach can examine
future habitat marginality, and when coupled with population
viability analyses (PVA) could provide important insights into
future cumulative effects in STB on threatened species.



Cumulative Effects — negligible or negligent?

This all begs the obvious question:

How many ‘low or negligible impacts’ does it take to make a
moderate or major impact?

Or:

How many industrial activities can we squeeze into NZ coastal
zone and EEZ with ‘negligible impact’ in a rapidly changing
oceanographic regime?

‘Having cakes and eating them’ comes to mind.

But don’t worry ...



Geoengineering versus Precautionary Principle

Olivine dissolution New ideas /

to increase proposals most

alkalinity in weeks. Some

seawater and ] .
. literally are ‘smoke
locally alleviate . )
& mirrors'.

acidification

But how about
transitioning to
clean energy,
transport and
agriculture?

Montserrat et al. (2018)
Mitigation Of Ocean
Acidification Through
Enhanced Olivine
Weathering.
http://www.highco2-
iv.org/category/theme-e-
ocean-acidification-and-
society-from-mitigation-to-
food-security
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