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Executive Summary

Port Otago Ltd (“the Port Company”) wishes to prepRort Chalmers for the next generation of
larger container ships that will come into New Zeal. To achieve this, the Port Company proposes
dredging the approaches to Port Chalmers and besthby deepening the channel to between 14 and
15 metres (Project Next Generation). This may imealiredging up to 5,000,000 cubic metres of
material (mostly fine sand with some mud and smalisounts of rock and clay). There are a number
of potential environmental issues associated with dredging and the disposal of dredged material,
which need to be addressed in the environmentakas®gnt process.

Port Otago Ltd has contracted NIWA, University ab@o, and Boyd Fisheries Consulting Ltd to: 1)

produce an annotated bibliography identifying stedhat have been carried out in the harbour itself
and region offshore which could be potentially aeieing area for dredged material, focusing on

sediment characteristics and movement, hydrodyrgaamc ecology (including birds, mammals and

fisheries), and, 2) provide a situation analysisore which covers a brief overview of the present
status of knowledge, identifies gaps and scopesytee of work that would be required as part of an
Assessment of Environmental Effects.

This report covers the ecological aspects for tiu@on analysis report and includes:

« State of knowledge of benthic ecology, birds, maitsnaad fisheries, important habitats
and distribution of major species and activity, anthe commentary on potential effects.

* Risk table summarizing potential areas/issuesrtizat need to be addressed.
e Ecological studies which need to be carried out.

Benthic habitats of the wider Otago marine envirentnmainly comprise sheltered rocky shores,
intertidal sandbanks, and subtidal soft sedimeritob within Otago Harbour, and open ocean
habitats immediately outside the harbour, notabawevexposed rocky shores, sandy beaches, and
sediment soft bottom habitats of the continentalfskor limited localities within these environnien
there have been a number of biological studiesimpdct assessments. Ecologically significant areas
within Otago Harbour have been identified at Arammgsalt marshes and inter tidal sand flats) bird
breeding area at Taiaroa Head, some high densiklecdeds and significant seagrass areas in the
outer harbour, and bryozoan and queen scallop dledg the middle and outer coastal shelf. Within
Otago Harbour, the most sensitive communities tectliand indirect impacts from dredging would
appear to be cockle beds and seagrass commuaitiéghese require further study to map important
areas before full assessments can be made. Theoawry@and queen scallop beds are found well off-
shore and generally south of the proposed dispgreainds so are unlikely to be impacted by the
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proposed dredging and disposal. The dredge matdisplosal site is yet to be finalised but a
preliminary site has been identified. Direct anldtexd impacts of the current disposal sites ontient
biota at Heyward Point, Aramoana and Shelly Beaaelhrecently been conducted but there have
been no other significant studies on effects ofrsedt.

The outer Otago Harbour and the adjacent offshenén@ environment support a diverse array of bird
life including three nationally endangered spedieg, nationally vulnerable species and five spgcie
in gradual decline. Species of note include NorttiRoyal albatross, Black-fronted and Caspian terns,
Hutton’s shearwaters, Yellow-eyed and Erect Creptatjuins. Although the nesting activity of these
species is unlikely to be directly affected by dyied, there is some potential for dredging operegio
to interrupt habitats and feeding of some speaégeawithin the Harbour (e.g., penguins, shagsl, an
various intertidal shorebirds), and for dredgedemat disposal to interrupt feeding of some species
active offshore (e.g., penguins). However, duehtarthighly mobile nature and large foraging area,
such effects on birds are generally likely to bersterm and restricted in spatial extent.

Four seal and six cetacean species have beenaépiooim the Otago coast. One seal species is
considered nationally critical (Southern Elephaeals two cetaceans are nationally endangered
(Hector’s dolphin and Southern Right whale), and eaal (New Zealand sea lion) and one cetacean
(Bottlenose dolphin) are range restricted. All sgespend time in the coastal water off Otago, with
occasional forays into the outer Harbour. Sevgraties of seal use areas on the Otago Peninsula as
haul-out areas and breeding grounds, but theses amaunlikely to be affected by the proposed
dredging. For mammals there are potentially dieftécts of dredging through noise and physical
disturbance, as well as indirect effects througpaats on food availability. However, due to their
highly mobile nature and wide geographical foragiagge, such effects are generally avoidable by
mammals or likely to be short-term and restrictedpatial extent.

The Otago coast supports a diverse and productmemercial fishery for a wide range of fish and
shellfish species involving a number of fishing huets. Knowledge of these widespread and
dispersed commercial fisheries is generally goad,dn a total population basis. Little commercial
fishing takes place within Otago Harbour suggestivay any conflict with dredging activities is like

to be minimal. Disposal of dredged material offghevould potentially impact a very small area
relative to the overall area available to commérfighers. Provided that appropriate consultation
takes place with the commercial fishing sectois itnlikely that there would be difficulty in findg a
disposal site that minimises commercial fisheryacip

The main recreational fisheries in Otago are basedhany of the same species as the commercial
fishery, except for the growing Otago Harbour sainfshery. Given the dispersed nature of
recreational fishing and proximity of most of tHishing to the near shore zone, there is limited
potential for direct conflict between recreatiofiahing interests and disposal of dredged mateitial
open coastal locations. Within Otago Harbour, tleeptial for conflict between the effects of

Summary of existing ecological information and sngpof further assessments for Port Otago dredpigect v
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dredging activities and recreational fishing is endifficult to assess and requires further contialia
and assessment. A limited area of cockle beds beilldirectly affected by dredging and potential
siltation from dredging could affect shellfish bexdsl other benthic habitats, the extent of whicgyeis
to be modelled and assessed. There is some btémtidredging activity to conflict with the
recreational salmon fishery.

In terms of pertinent customary fisheries, the E2tsigo Taiapure extends from Cornish Point in the
north and incorporates the inshore waters of Wairtbdt, Karitane, Blueskin Bay and Purakaunui Bay
as far as Potato Point in the south. Within Otageobldur, cockles and flounders are harvested from
the extensive mud flats around Otakou. Rock lobgiaua and kina are harvested from the rocky
shores of Otago Peninsula outside of the harboangdta Whenua will have more definitive
information that will be discussed and evaluatedngduthe consultation process.

The potential significance of the effects of dredgand dredge material disposal were evaluated
based on three criteria: 1) severity (measure @fdégree of harm), 2) duration (time between initia
effect and recovery once operations have ceasad), 3 extent of impact (spatial distribution of
impact). Derived evaluations are presented in astessment tables within this report. For dredging,
significant negative effects were evaluated asddiighest (i.e., medium to high severity, short to
medium-term, site specific) with regards to thegilde removal or heavy disturbance of organisms in
or close to the channel (e.g., cockles), and pluohégrbid water smothering organisms (in particula
cockles and seagrasses) and/or possibly alteridgablyc regimes and benthic ecosystems within the
outer Otago Harbour. For the disposal of dredgettniad, significant negative effects were evaluated
as being highest for direct impacts through smatigesf resident biota but in a limited area.

There are gaps in our ecological knowledge of thaeg® Harbour and immediate offshore region
which require further studies before a full assesdnof potential effects from the proposed dredging
and disposal of dredged material can be made, @pdovide adequate baseline data for assessment
and monitoring of impacts as the project proce&tisdies required that have been identified so far
are:

* Confirmation of sediment type and level of contaanits at the site to be dredged,
associated shipping channels and the proposedsdilsgite.

e Survey the benthic ecology of the areas adjacetiteonain channel (i.e., outer Harbour,
cockle and seagrass beds, Aramoana, and unmodifeed around Goat and Quarantine
Islands), to assess their vulnerability to the airend indirect effects of dredging and
identify sensitive habitats to increased turbidifjis will also allow ground-truthing of
any previous studies.

Summary of existing ecological information and sngpof further assessments for Port Otago dredpigect Vi



_NIWA_—

Taihoro Nukurangi

» Survey the benthic ecology of the proposed offsliisposal site and immediate vicinity
that may be impacted by disposal of dredged méteria

* Observational study to assess the behaviour of l@irdi mammals to existing dredging
operations.

e Collate further information and data on fisheribeotigh further reviews of catch data,
existing hard and soft literature, and consultatath fishers, Tangata Whenua and other
parties.

Suggested study methodology and suggested timefaeengrovided within this report.

Summary of existing ecological information and sngpof further assessments for Port Otago dredpigect Vi
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1. Introduction

Port Otago Ltd (“the Port Company”) wishes to prepRort Chalmers for the next
generation of container ships that will come intewNZealand. These ships will have
up to 50% more capacity and be considerably latgar existing ships with proposed
(approximate) dimensions, as follows: length of 32@existing 285 m), width 43 m
(cf 32.6 m) and draft 14.5 m (12.5 m). To achigvis,tthe Port Company proposes
dredging the approaches to Port Chalmers and bhesthby deepening the channel to
between 14 and 15 metres. Depending on the firehredl alignment and depth this
will involve dredging up to 5,000,000 cubic metoésnaterial.

The dredged material is likely to be mostly finedavith mud in the port area but
geotechnical investigations will be necessary ast pd the more detailed

environmental assessments to characterise androotife sediment composition and
to test for potential contaminants. A few locatievil contain rock and clay substrate.
There are a number of potential environmental ssassociated with this dredging,
including sediment disturbance, sedimentation, tebasrosion, and effects on
hydrodynamics and ecology. All of these need tadéressed in the environmental
assessment process.

There are three generic methods of disposing efdredged material, namely: use in
beach nourishment/coastal protection works, redi@maand marine disposal. No
decisions on a preferred option have been madesaearly stage of the project, but
the quantities of material involved mean that marlisposal of at least some of the
material is likely and a priority area for assessine

The first stage of this investigation was to pragan annotated bibliography which
identifies studies that have been carried out énhtarbour itself and region offshore
which could be potentially a receiving area fordied material. The document
focused on sediment characteristics and movememrotlynamics and ecology

(including birds, mammals and fisheries). The retage is to provide a report which
covers a brief overview of the present status @wkadge, identifies gaps and scopes
the type of work that would be required as partaofdetailed Assessment of

Environmental Effects.

This report covers the ecological aspects and dedu

o State of knowledge of benthic ecology, birds, maismand fisheries
including maps showing important habitats, disttidou of major species and
activity and some commentary on potential effects.

Summary of existing ecological information and sogpof further assessments for Port Otago dredgingect 1
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* Risk table summarizing potential areas/issuesrtizat need to be addressed.

« Ecological studies which need to be carried out.

Summary of existing ecological information and sogpof further assessments for Port Otago dredgingect 2
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2.  Environmental status

21

Benthic environment

Benthic habitats of the wider marine environmenintyacomprise sheltered rocky
shores, intertidal sandbanks, and subtidal softrmsst bottoms within Otago
Harbour, and open ocean habitats immediately cutde harbour, notably wave-
exposed rocky shores, sandy beaches, and soft esidibottom habitats of the
continental shelf.

Otago Harbour is a long shallow inlet aligned SW;NBout 23 km long, generally
about 2 km wide, with a mean surface area at higing tides of 46 krh Peninsulas
at Port Chalmers and Portobello and their adjatdahds divide the harbour into
upper and lower basins (Figures 1 and 2). Othaar the main channel, the harbour is
mostly shallow with water depths of less than 2 and nearly 30% of its area
comprises exposed sediment flats at low springstidEhe only other naturally deep
areas (> 30 m) are holes next to the islands. shifgping channel extends along the
western shore for much of the harbour’s lengthg@tdarbour is the only large non-
estuarine inlet on the southeast coast of New BAdadad has a number of important
sheltered water habitats that are not widely repeesl elsewhere in this
biogeographic region.

Harbour sediments range from silt to coarse slagldswith a natural gradation from

generally coarser, less muddy sediments in ther quéets to finer grained and

muddier sediments towards the more sheltered uppes. Correspondingly the

upper harbour is less well flushed, with salinigcoeasing towards the mouth of the
Water of Leith, the main riverine inflow. Howevehis input is relatively small and

salinity in the upper harbour rarely falls belowab30 ppt.

Summary of existing ecological information and sogpof further assessments for Port Otago dredgingect 3
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Figure 1.
H % Portobello  Bay 2
A =% A Wickiiffe | Bay
Figure 2. The outer harbour (from NZMS 260 Series via TopoMap
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Early studies of the species and communities irCitaggo Harbour were undertaken in
the 1940s and 1950s. Most of these studies wepaxitular species, such as the mud
snail (Amphibola crenata), or provide species lists for limited localities,ripeularly
around Portobello. A species list was generatedhiferPort Chalmers area as part of
an Otago Harbour Board study in the 1970s and énldke 1970s and early 1980s
environmental impact reports were prepared forpt@osed aluminium smelter at
Aramoana (South Pacific Aluminium 1981). Ecolodigasignificant areas were
identified at Aramoana (Figure 3) and benthic comityustructure, dominant species
and habitat types assessed. The assessment provioiedation on a range of species
but the site did not contain “any particularly unakor unique flora or fauna”. The
salt marsh at the site was noted as an importavibdical resource and is a
Department of Conservation designated Ecologidalbtected Area.

In the 1970s the Otago Harbour Board commissioneceport on the marine
environment around Port Chalmers which providedeatiic species list in the
proposed reclamation area (Probert 1975). Further@mental impact assessments
were made as part of studies commissioned by P@agdOLtd in 1990 for further
reclamation around Port Chalmers (Probert 199@)a,li, was concluded that there
would be little impact on the benthic communitiesd aecolonisation would occur
where there were impacts. An environmental assetgsimedredging and disposal of
material was undertaken in the early 1990s for teagnce dredging of the channel in
the outer harbour and dredge material disposal(Paad Probert 2005).
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Figure 3. Ecologically significant regions identified at Araana (from South Pacific
Aluminium Limited 1981: 103).
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These studies characterised the benthic biota enhidrbour and at three dredge
material disposal sites near the entrance to theoha These studies concluded that
maintenance dredging would maintain the communitresa low diversity early
successional state while the disposal would bdylike reduce the abundance and
diversity at the disposal sites. It was noted thate effects would be localised to the
disposal site.

There have been several studies of soft-bottomhieassemblages of the harbour. A
number of these studies were on the ecology ofcpdat species or groups such as
ostracods, crabs, and topshells and in some caaps of their distribution were
produced. The most comprehensive survey, basedroplisig 34 stations throughout
the harbour between 1965 and 1997, identified ne®dD macrobenthic species and
using various environmental criteria, Rainer (198®crognised four principal
communities in the harbour:

(1) Mud community (see alsdvtaoricolpus association” of Ralph and Yaldwyn
(1956) and Grove and Probert (1999)).

(2) Fine sand community (see alséustrovenus association” of Ralph and
Yaldwyn (1956) and Grove and Probert (1999)).

(3) Stable shell-sand community.

(4) Unstable sand community. The communities dnaracterised chiefly by
species of polychaete worms, bivalve molluscs amdllscrustaceans (as is
typical for such soft-bottom faunas).

Rainer (1981) assigned most of the samples fromuftyger harbour to the mud

community. The fine sand community was mainlyha middle and outer half of the
harbour, the stable shell-sand community in theerobilf, and the unstable sand
community primarily at the harbour entrance. Bigathere was a gradation from
communities of the upper harbour inhabiting mudalganic sediments (associated
with low current speeds), to those in the outerbbar (in areas of higher tidal

velocities) occurring in sand or shell-sand sultatntaining little organic matter.

Thus the broad pattern of tidal influences in tlabbur drives the depositional
environments that result in differences in sedintgpés, which in turn determine the
distributions of major benthic assemblages.

The extensive intertidal flats of the harbour (~kb¥ at low spring tide) occur mainly
in the middle and outer reaches. A number of resarnveys throughout the harbour

Summary of existing ecological information and sogpof further assessments for Port Otago dredgingect 6
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have also attempted to characterise communitiesdbaa environmental variables
(e.g., Grove 1995, Grove and Probert (1999)) acsedl sites. The intertidal flats of
the outer harbour consist of fine well-sorted sa@bmmon animals that have been
reported in these areas of the sandbank assembiafyele cockle Austrovenus
stutchburyi), wedge shellNlacomona liliana), lugworm @Abarenicola affinis), ghost
shrimp Callianassa filholi), and mantis shrimpHgterosquilla tricarinata). The
cockle commonly dominates the sandflat macrofaudangities of 500-1000
individuals per mbeing common), and as a major filter feeder ofdhter harbour,
may significantly influence the suspended parti®ulaad (Pawson 2004). Seagrass
(Zostera capricorni) beds are also a feature of sediment flats obttier harbour, and
likely play an important role in harbour ecologyaasource of organic detritus and by
providing habitat for many associated organismsjoMaenthic communities that
have been studied or identified are shown in teré below (Figure 4). Aerial photos
taken by Department of Conservation and the Pomgamy have been taken recently
but these have yet to be analysed. It may be desiat these will provide enough
information, with some groundtruthing, to map tleagrass beds in areas close to the
channel and areas potentially impacted by the megpdredging.
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Areas where different benthic communities and laébihave been identified in the
outer Otago Harbour (drawn from information andadatllected by Otago University
— K Probert pers comm).
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Some of the benthic animals in the channel wheetid be dredged will be removed
or heavily disturbed by the dredging operatiorthé channel is dredged down to 14m
this would represent 48% of the channel to PortliGees being directly impacted.

The potential impact on cockle beds at the edghefchannel is difficult to assess
until the beds are surveyed and the area of bankrevwidening is to occur is

finalised.

Cockles and other bivalves found in intertidal ases are often exposed to high
turbidity and sediment loads from storms and catitmrunoff. Experiments have
demonstrated that rapid accumulations (over 2 cioni event) can smother benthic
communities. The potential for smothering from thiedging operations and rates of
recolonisation of invertebrates will need to beeased once sediment dispersion and
setting models have been run. Generally recoltioisais slower for sand
communities compared with fine mud communities.

The most sensitive communities to indirect impaafithe proposed dredging are
likely to be the seagrass communities, particultiiyse close to where the channels
are to be dredged. More detailed mapping of ssagkeds along with plume
modelling will be required to put potential effects seagrasses into the context of the
wider harbour. Generally the impacts of increaseidity and smothering will be
restricted to areas affected by dense plumesalmibdelling (in progress) suggests
that the extent of these plumes will largely beedetned by wind direction and state
of tide. Dispersion means that the plumes will beteld away from the dredging
activity and will be lower outside the channel zowgain it must be remembered that
these type of communities are subject to episodiic kediment turbidity and settling
events that occur in harbours and estuaries.

Portions of the harbour have experienced major ipalsilteration, especially from
changes associated with reclamation, shorelinelda@vent and dredging, although
these are relatively limited in overall habitatmer Importantly, most of the harbour’s
shoreline is now bounded by a rock wall retaininggad or railway that disrupts the
natural shore profile. There are few stretchesrohadified rocky shore left in the
harbour; the only extensive stretches of naturakestoccur in the middle reaches.
Based on some studies undertaken by Otago Uniyénsitzonational pattern on these
shores is typical for sheltered southern locatio@8ten conspicuous at extreme low
water are bladder kelpM@acrocystis pyrifera) and sea tulipRyura pachydermatina).
Mid-shore species include necklace webldrnosira banksii), blue musselMytilus
galloprovincialis), rock oyster Tiostrea chilensis), snakeskin chitonSypharochiton
pelliserpentis), the topshellMeagraphia aethiops, and the red alg&tictos phonia

Summary of existing ecological information and sogpof further assessments for Port Otago dredgingect 8
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arbuscula. Periwinkles Nodilittorina spp.) and lichens characterise the high-shore.
Noteworthy at low water is the brachiopod (lamplidhealloria inconspicua.

Shores adjacent to the entrance to Otago Harbommpieee wave-exposed sandy
beaches (with a seemingly typical but poorly kndianna dominated by amphipod
crustaceans and polychaete worms) and rocky shehiesacterised by bull kelp
(Durvillaea antarctica) (low shore), barnacle<Chamaesipho columna and Epopella
plicata) (midshore), and winklesNpdilittorina spp.) (high shore). The biotic
composition of such shores appears to be typicahforegion.

The adjacent continental shelf is relatively narra@mly about 10 km across at its
narrowest point off Otago Peninsula, but widenim@tbout 30 km in Blueskin Bay to

the north. The Clutha River is the main sourcenotlern sand to the shelf (now ~ 0.4
million tonnes p.a.). River-derived sediment, isarmorth by longshore drift, forms

an inner shelf sand zone to water depths of 20-40Limited surveys in this region

have found amphipod crustaceans, spionid polyckaatad trochid gastropods

(Zethalia zelandica and Antisolarium egenum) are typically abundant in this zone
(Probert and Wilson 1984; Paavo 2006).

Gravelly sediments of the middle and outer sheif/jole habitat for attached epifauna,
notably several species of bryozoans (“lace coyaSurveys and mapping of their
distribution have found that large colonies forrefrgke thickets at depths of about
70-110 m (Probert et al. 1979; Batson and Prob@A02 Jones 2006). These
bryozoans appear to significantly enhance locatlisersity by providing habitat for
many associated species (Wood 2005). Also distmaif the outermost shelf is the
queen scallop Rsychrochlamys delicatula), the basis of a local fishery. These
communities are found well off-shore and generathyth of the proposed disposal
grounds (Figure 5) so are unlikely to be impactgdtie proposed dredging and
disposal. (Note that the dredge material dispo#alis yet to be finalised and is
preliminary at this stage). The queen scallop aiydzman communities cease at the
outer shelf break at water depths of 125-150 m.yoBd, the continental slope is
incised by submarine canyons with a diverse benthatsthis habitat is unlikely to be
affected by the proposed activities.

Maintenance and development dredging has beenaite gh Otago Harbour since
1865. Three dredge material disposal sites arewtlyrin use and the Port Company
has a Resource Consent to dispose of dredged atdtern its ongoing maintenance
dredging at these sites until December 2011. Tégndrd Point site was relocated
600 metres in 1977 following the disposal in 1976&@ million nt from a major

dredging programme in the harbour. Although tlveeee no surveys before and after

Summary of existing ecological information and sogpof further assessments for Port Otago dredgingect 9
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that disposal, unpublished data from University @fago (see Raffaelli 1979)
indicated that suspended material in the harbatreased by a factor of three during
the operation in some parts of the harbour. ExpaEmtmbeing run at the time however,
found that grazing molluscs were able to keep titstsate clean of mud.

As part of the most recent consent the Port Compeary required to undertake a
study of the effects of this disposal on the biatathe disposal sites. The direct
impacts on the inner shelf benthos from the dispoSaredged material has been
examined, in particular at the Spit Beach (Aramatiaposal site (Paavo 2006).
Macrofauna inside the Spit Beach disposal site feasnd to have lower species
richness and abundance compared to adjacent sddimddisposal related effects
beyond the disposal area boundaries appear, at ileasart, to be due to the
accumulation mound influencing wave and tidal cotse

Harbour channel

Bryozoans
Queen scallop

Areas where bryzoans and Queen scallops are faurdei Otago Harbour region
(redrawn with data from Beentjes and Cole (2002)).

In order to better understand the environmentacgsf of disposal at the Spit Beach
site, the site was protected from dredge mateligppagal for an extended period
followed by experimental disposal of sandy and nyudicedge material. Macrofaunal
samples were collected before disposal and atsiieg within 120 days after disposal.

Summary of existing ecological information and sogpof further assessments for Port Otago dredgingect 10
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Disposal site samples were depauperate in indilsdaiad taxa compared to an area
protected from disposal for greater than 180 daysdrop in abundance and a

dissimilar community coincided with muddy sedimentsit fine sediments were

dispersed within 26 days and macrofaunal assemblag®mvered to the pre-existing

state. Sandy material, while not altering nativeliment textures, had a more

prolonged impact due to transplantation of macnefagpolychaetes, amphipods,
molluscs) from the dredged area. These animalsvaathe transplant and persisted
for more than 41 days after disposal thus incrgadiversity and abundance of some
animals (Paavo 2006).

Further work is required to determine the likelgmirsal pathways for finer sediment
from the proposed disposal site but based on prity modelling it is unlikely that
the benthic community in the Blueskin Bay area Wwél impacted as the site is likely
to be located offshore from the gyre that bringsemal into the Blueskin Bay area.

Recent surveys carried out in Port Otago and Pbalr@ers for invasive species did
not find the sea-squidtyela but Undaria and 25 other new species to New Zealand
waters have been recorded from the Otago regiorst(€ual. 2006). It is highly
unlikely that species likdJndaria would colonise at the proposed disposal site
because of the lack of hard substrate, depth analsexe.

Birds and mammals

Birds of the Otago harbour and coast

The outer Otago Harbour and the adjacent offshaaen®m environment support a
diverse array of bird life including three natidgandangered species, five nationally
vulnerable species and five species in graduaime¢Hitchmough et al. 2005, DOC
pers comm). Species of conservation importancésteel below:

Bird species of special conservation status foarttié Otago region.

Common name Taxon Conservation status
Black-fronted tern Sterna albostriata Nationally endangered
Hutton’s shearwater Puffinus huttoni Nationally endangered
Erect crested penguin Eudyptes sclateri Nationally endangered
Northern royal albatross Diomedia sanfordi Nationally vulnerable
Yellow-eyed penguin Megadyptes antipodes Nationally vulnerable
Stewart Island shag Leucocarbo chalconotus Nationally vulnerable

Summary of existing ecological information and sogpof further assessments for Port Otago dredgingect 11



—NIWA_—

Taihoro Nukurangi

Caspian tern Sterna caspia Nationally vulnerable
Black browed mollymawk Thalassarche impavida Nationally vulnerable
Black billed gull Larus bulleri Serious decline
Black fronted tern Sterna albostriata Serious decline
Grey headed mollymawk Thalassarche chrysostoma Serious decline
Southern blue penguin Eudyptula minor minor Gradual decline
Red-billed gull Larus novaehollandiae scopulinus ~ Gradual decline
Flesh-footed shearwater Puffinus carneipes Gradual decline
Sooty shearwater Puffinus griseus Gradual decline
White-fronted tern Sterna striata striata Gradual decline

These species, and other birds reported from the, @amhabit two major ecosystems
within the area of interest to this study — coatatluding the outer Otago Harbour
and the offshore area where dredged material majidp@sed) and intertidal within
Otago Harbour. Sagar et §2002) listed 34 species of seabirds previousporred
from or are likely to occur frequently in Otago sta waters. Thirteen of these
species breed on the Otago coast (see Figure Bnfimrtant sites) and another six
commonly frequent the intertidal zone in the ouberbour. The following is a
summary of the species of conservation interest adbaur within the dredging and
potential disposal zones.

222 Coastal species

The one mainland breeding colony of Northern Rofddatrosses is situated on
Taiaroa Head, Otago Harbour and thus is of higlseomtion value. The important
foraging areas off the Otago coast of eighteen RA&ll@atrosses from the Taiaroa
Head colony, during the incubation stage of theegeling season, was monitored
using global positioning system (GPS) loggers (Wiaeg al. 2005). This study
showed that waters within 100 km of the breedinipmp were extremely important
for the albatrosses (tagged individuals spent 28%uer time, on average within this
area). This area is also frequented by albatrdsses Campbell Island, making it an
important feeding habitat for this species. A laageount of foraging also occurred in
areas much farther off shore. Birds spent multifalgs at sea and travelled over large
distances when searching for food (2-19 days atteaelling on average 2000 km).
Consequently, because of the ability of the bimidarage over such a large area
potential impacts to the albatrosses due to dregdgid dredge material disposal are
unlikely to have any discernable effect. The lmrabf the breeding colony, high on
the promontory, means that it should not be aftedieectly by dredging activity.

Sooty Shearwaters breed in colonies on Otago RdainBirds from these colonies
forage widely, obtaining their food by diving toplbs of over 40 m and have the
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ability to cover large areas of ocean rapidly. Tlegd mainly on small fish, squid,

krill and other small crustaceans. Their abilityctover large areas of ocean rapidly
and relatively small area of the disposal site raethat there is unlikely to be any
discernable effect of the dredging and the dispodtedge material.

Yellow-eyed Penguins and Little Blue Penguins bréedoastal areas outside the
harbour (Figure 7). They are predominantly peléggders, foraging for food near the
ocean floor (Marchant & Higgins 1990). Off the Gaageninsula, Moore (1999) and
Mattern et al. (2007) found that Yellow-eyed Penguioraged mostly in waters over
the continental shelf at depths between 40-80 miivisluals were shown to retain
foraging patterns throughout the breeding seasmmgsbirds were markedly inshore
feeders, with centres of activity less than 5 konfrthe coast. Breeding success was
related to foraging time. Failed breeders and meedbers travelled further and for
longer periods of time than breeding individuatsatdition, breeding birds that later
failed took longer trips during incubation than cessful breeders.

shearwater_prion

shags

Northern Royal Albatross
gulls_terns

0@0O0

1 Kms
0 4 8 12 16

Areas important for marine bird nesting in the gataegion (redrawn with data from
Sagar et al. 2002).
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Both species of penguin breeding on Otago Peniresadikely to forage within the
proposed offshore dredge material disposal zonsrupiion of benthic communities
and associated food sources in this zone may niearbirds will be forced to forage
over a larger distance, The potential for disruptrall depend on the final location
and size of the disposal site. This area is ydetdetermined but even if the site was
up to 4 ki this would only cover a small percentage of theaging habitat,
especially as yellow-eyed penguins tend to foragstiy at depths greater than 40-
80m which is well offshore from the proposed disdarea. Potential for impacts
would be mitigated if dredging occurred outside threeding season which is
September to April.

Four species of shag inhabit the Otago Harbourthadadjacent coastline. Howlett

Point is the only mainland breeding location of Stewart Island Shag. The Otago
population of Stewart Island and Spotted Shagsessmts about 20% of the species
around New Zealand.

The diets of these shags have been analysed afjdivinforaging habits of the birds
to be deduced from the habits of their prey (L&al883). Black and Little Shags
generally forage close to shore in shallow watediieg on small fish. Stewart Island
and Spotted Shags feed up to 15 km offshore andlyramn small fish.

Potential effects of dredging in the Otago Harbiogtude increased sedimentation in
the water column, which may reduce visibility ahdrefore foraging success of these
species. Dredging may also interrupt habitats @edihg grounds of fish species that
make up the majority of the diet of Otago shag mgediowever, these effects are
likely to be short-term and restricted in spatietieat. Modelling of the settlement of

sediments will help identify the potential spatatent of these effects.

White-fronted Terns breed in colonies on the oabarsts of Otago Peninsula (Sagar et
al. 2002), while Caspian Terns and Black-frontech$alo not breed in the area, thus
breeding of these terns should not be affectednbyproposed dredging. However,
Lalas (1977, 1979) reported that 50-70, and ocoa#lio almost 200 birds, of the
Nationally Endangered Black-fronted Tern roostedtm Aramoana tidal flats at the
harbour mouth and plantonic larvae, taken fromstiméace or just below the surface,
were an important food source of these birds irhtmdour region. The preferred prey
of Caspian and White-fronted Terns are fish, caedas and squid, which they
capture by diving. Consequently, dredging may temply interrupt habitats and
feeding grounds of the terns and their prey species
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Little black shag
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Areas where Little black shag and penguins aredquedrawn with data from Sagar
et al. 2002).

Intertidal shorebirds

Large numbers of intertidal shore birds (comprisimgainly South Island
Oystercatchers, Variable Oystercatcher, Bar-tatBatiwits, Lesser Knots, Banded
Dotterels, and Pied Stilts) feed within Otago Harband on sand flats at Aramoana.
(Sagar et al. 1999; Saganpublish data). The largest numbers of wading birds in the
Harbour have been recorded in the Aramoana regibmbst of these species use the
area for feeding rather than breeding.

The majority of these species feed on intertidaertebrates (including molluscs,
polychaete worms and crustaceans). Increases pemsded sediments in the water
column and sedimentation due to dredging of thédwarchannel has the potential to
decrease the abundance and distribution of thesthibecommunities which in turn

will effect foraging of intertidal bird species. Wever, it must be remembered that

Summary of existing ecological information and sogpof further assessments for Port Otago dredgingect 15



—NIWA_—

Taihoro Nukurangi

harbours and estuaries are naturally turbid and ofdbe invertebrates are adapted to
episodic high turbidity events.

Marine mammals

Four seal and six cetacean species have beengepgmm the Otago coast (Sagar et
al. 2002). All species spend time in the coastdabwaff Otago, and several species of
seal use areas on the Otago Peninsula as hauteag and breeding grounds. The
following is a summary of the marine mammal spethies occur within the dredging
and disposal zone. Mammals with special consematitatus are listed below
(Hitchmough et al. 2005).

Table 2. Marine mammals of special conservation status knioem the Otago region
Common name Taxon Conservation status
Southern elephant seal Mirounga leonine Nationally Critical
Hector’s dolphin Cephalorhynchus hectori hectori  Nationally Endangered
Southern Right whale Eubalaena australis Nationally Endangered
New Zealand sea lion Phocarctos hookeri Range Restricted
Bottlenose dolphin Tursiops truncatus Range Restricted

The main seal haul-out and breeding areas areclbeat the Otago Peninsula’s outer
coast. The New Zealand Fur Sealdtocephalus forsteri) is the most common species
in the area, where it occupies exposed rocky haddldn 1998, 27 breeding and 41
non-breeding colonies were identified and, withiege, about 5000 non-pups and
1300 pups were counted (Bradshaw et al. 2000).bfFéeding and haul-out colonies
are located on the outer coast, with hone occuniitgin Otago Harbour. The New
Zealand sea lion Phocarctos hookeri) inhabits dune areas and sandy beaches,
including Papanui Beach, which is used as a mail-¢w& ground. The total
population of sea lions in Otago was estimatedetafound 40-100, with observations
suggesting that the population was increasing drad their breeding range is
expanding to include the Otago Peninsula.

Fur seals forage up to 78 km from Otago rookeriki#evsea lions are known to spend
several days at sea foraging and completing digegre@at as 474m (Harcourt et al.
1995; Gales and Mattlin 1997). Consequently, bezadghe ability of these species
to forage over such a large area any potential éspdue to dredging and dredge
material disposal would be minimal.
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Two other species, the southern elephant ddaioinga leonine) and leopard seal
(Hydrurga leptonyx) are also occasionally sighted on the Otago coOHsils area
represents the most northern extent of their rarfgitsough stragglers are found
further north) and both species are more commanind off the Subantarctic Islands
and over the Antarctic ice shelf (Sagar et al. 2082d thus are unlikely to be
impacted by the proposed dredging and disposaleafgd material.

Off the Otago coast, four dolphin species are foundHectors dolphin,
(Cephalorhynchus hectori  hectori), Dusky dolphin Kagenorynchus obscurus),
Bottlenose dolphinTursiops truncates) and Common dolphinDelphinus delphis).
Dusky and Common dolphins occasionally enter treg@tarbour, often staying for
several days at a time, and travelling as far asrther basin (Dunedin City Council
2006; Wirsig et al. 2007). Hector’s dolphins areleenic to New Zealand, and are
considered to be at very high risk of extinctiontire wild (Ministry of Fisheries
2007a). Hector’s dolphins inhabit inshore coastalens and are generally restricted to
local areas, with little movement between areaghddgh found throughout the area
and along the east coast they are more abunddme toorth of the proposed disposal
site.

The Humpback whaleMegaptera novaeangliae) can be sighted off Otago coast in
autumn during their northward migration to breede Histance from shore and depth
of their main migration routes are unknown, howewvg@uvenile Humpback whale was
sighted feeding within the Otago Harbour. Sightimjsthe Southern Right whale
(Eubalaena audtraliis) off the Otago coast are also frequently recordedarious
locations close to shore. The coastline is parthefr migration route, and they
probably feed over the entire continental shelf.ire@ impact on whales from
dredging and disposal activities is highly unlikelythey can avoid areas of activity.

2.3 Fisheries

This summary provides an outline of fishery researand fishing activities in Otago,
concentrating on what is known about the coastah@re) waters adjacent to Otago
Peninsula that may be within the area of potentiglacts from the dredging of the
approaches to Port Chalmers and related dispostedfied material.

23.1 Commercial fisheries

There is a substantial knowledge base about conmhefishery resources and
commercial fisheries (Ministry of Fisheries, 2007&although much of the available
information is on a population or species leveheatthan specific to Otago. The
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populations of most fish species are very widestributed along the coast. At least
100 fish species have been found on the continshtdf and upper slope of the east
coast of the South Island (Beentjes et26l02). Fish are highly mobile and their
abundance varies both in space and time which é&mtpu complicates fishery
assessment (Peterman 2004). In spite of theseulliés, knowledge of the main
commercial fishery resources and fisheries arouta® Peninsula and along the
Otago coast is generally very good. Beentjes &QG@002) summarised the main
commercial fisheries along the Otago coast. Aeparof Otago research studies on
fish and fisheries conducted through Otago Uniwgrgind Portobello Marine
Laboratory provide additional knowledge on locahfispecies and resources ranging
from observations and records of fish species ptdeeOtago waters (Graham 1938,
1940) to more detailed studies of the commercéfigh fishery (James 1970).

The Otago coast supports a diverse and productwemercial fishery for a wide
range of fish and shellfish species involving a bamof fishing methods. Fenaughty
& Bagley (1981) provide a history and descriptidntiee South Island East Coast
commercial fishery, including the fishery off Otago

At present, about 12 commercial fishing vesselgatpdrom Port Chalmers (Ministry
of Fisheries, pers. comm.) although the numberestels operating varies seasonally.
A few commercial fishing vessels that fish the @tagshore fishery operate from
Karitane and Moeraki and some larger vessels fraheroareas may fish for
barracouta in late winter/spring off the Otago tod@gany of the smaller local vessels
are multi-purpose, shifting between trawling amanlg, or set-netting, rock lobster
potting or cod potting, seasonally. The numbercommercial fishing vessels
operating out of Port Chalmers, Karitane and Maehals steadily reduced over the
past decade due to economic pressures and progresglustry rationalisation
(Ministry of Fisheries, pers. comm.).

Flatfishes (sand flounder, lemon sole and New Zehlsole) are the main target
species in the coastal Otago commercial trawl fisheFlatfish catches in Otago
coastal waters (Oamaru to Slope Point) varied fatmout 200 to 650 tonnes per year
from 1990 to 2001, with slightly more than halftbht catch coming from the coast
from Taieri River mouth to Oamaru, which includekidskin Bay. Total flatfish
landings from all New Zealand fishery waters areerod,000 tonnes annually
(Ministry of Fisheries, 2007b). Bycatch (incidditacaught fishes) of the Otago
target trawl fishery for flatfish includes a mix other fishes; mainly barracouta, blue
warehou, elephant fish, giant stargazer, gropeg, lred cod, red gurnard, rig and
skates (Beentjes & Cole, 2002).
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The seasonal occurrence and distribution of aglwenile and planktonic larvae of
the flatfish were studied by Roper and Jillett (198 he larvae of three species were
common in the harbour and adjacent inlets durirtg lainter to early summer,
resulting in peak abundance of juveniles in thessas over summer. Numbers
declined during winter most likely because of emigm and predation. Eight species
of flatfish were found offshore, although four bkse species were rarely caught. All
juvenile fish congregated in finite nursery are@asnlets or shallow coastal water.

In the Blueskin Bay area, bottom trawling is thedominant commercial fishing

method used to catch fin fish, although lining @ed-netting are also important for
some species (Fishing industry sources, pers. comrihe smaller Port Chalmers
based trawlers mainly target flatfishes. The vatdrBlueskin Bay are important for

these smaller flatfish trawlers who operate on tlgs (Ministry of Fisheries, pers.

comm.). Larger trawlers target flatfishes in thallbow waters along the entire Otago
coast and also target red cod, barracouta and effemies further offshore. Local
information indicates that the main commercial ced and barracouta fisheries take
place well to the north and south of Otago Pena¢kishing industry sources, pers.
comm.).

Lining vessels mainly target ling and groper ingkrewaters off the Otago Peninsula.
Set-netting targets rig, school shark and elephsintirom shallow inshore waters to
the edge of the continental shelf, including theersaof Blueskin Bay. Cod potting is
the main method used for blue cod (Beentjes & Q0OR2).

Potting for rock lobster and diving for paua ocagijacent to rocky shores or over
rocky reefs. Since 1983, a commercial fisherydockles has developed in Papanui
and Waitati Inlets and these are currently the aolyjnmercial cockle fisheries in the
Otago Region. Recent cockle landings from PapandiWaitati Inlets have totalled
more than 900 tonnes annually, making this fishbey largest commercial cockle
fishery in New Zealand, comprising more than 60%hef New Zealand-wide cockle
harvest. A small dredge fishery for queen scallaes place in waters deeper than
100 m off Otago Peninsula. Diving for kina takdéacp along rocky shores of Otago
Peninsula. Although not presently fished commdicisgurf clams are abundant in
very shallow waters along the surf-swept sandy hesiof Blueskin Bay and represent
a potential future commercial resource.

Inside Taiaroa Head, Otago Harbour is closed toncernial fishing using a box or
teichi net, purse seine net, Danish seine net/| tnaty or lampara net, or set nets of a
total length in excess of 1000 metres [FisheriesuisEast Area Commercial
Fishing) Regulations 1986]. There are additionabutations prohibiting all
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commercial set netting in an area of the upper dwatbaround Port Chalmers and
around Taiaroa Head. Regulations also prohibit@hmercial shellfishing in Otago
Harbour except for taking rock lobster, oysters aradbs. Although current regulations
allow limited commercial fishing activity to takelgge within Otago Harbour no
commercial fishing is known to take place at thespnt time (Ministry of Fisheries,
pers. comm.).

In summary, there are no known unique or specatlfes of the commercial fishery
around Otago Peninsula that set it apart from diisberies on the east coast of the
South Island. Fishing effort targets common conumaérfish and shellfish species
and takes place along the entire coast wherevesetlspecies are found. No
commercial fishing is known to be currently takiplace within Otago Harbour, so
that direct conflict between existing commerciahfng and dredging activities is
unlikely to occur. Applications are however beimgde for harvesting of cockles in
the harbour. On the open coast of Otago, fishesgurces are typical of the east coast
of the South Island. The Otago coastal fishermyad of a continuum of commercial
fishing activity that takes place along the entg&st coast of the South Island.
Commercial catches are typical of the east coashefSouth Island and consist of
common and widely distributed species.

Within the areas potentially suitable for disposfatiredged material, Blueskin Bay is
locally important as an operating area for smathawercial trawlers that work out of
local ports due to the sheltering effect of OtagmiRsula. However, the relatively
expansive and uniform seabed of Blueskin Bay aeddibpersed nature of the main
trawl fishery resources, such as flatfish, mean fishing effort does not tend to be
concentrated at particular sites but is spreadutiirout Blueskin Bay. Disposal of
dredged material would potentially impact a veryaBrarea relative to the overall area
available to commercial fishers and the locatiornhef proposed site means it should
not impact Blueskin Bay. The main site-specifiteefs from disposal would be the
smothering of benthic organisms on which fisheslfeRecolonisation would occur
relatively quickly and any adverse effects woul@érédfore mostly be temporary.
Provided that appropriate consultation takes plite the commercial fishing sector,
it should be possible to find a disposal site tmatimises any commercial fishery
impacts. Experience with disposal of dredged neténto a similar receiving
environment in the Hauraki Gulf by the Ports of Rland, where the intensity of
fishing effort is much higher, lends support testbonclusion.
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2.3.2 Recreational fisheries

The main recreational fisheries on the Otago caestbased on many of the same
species as the commercial fishery. Regional atidrra recreational fishing surveys
undertaken periodically since the early 1990s mtova good overall knowledge of
recreational fishing effort, methods, species aatdhes (Teirney et a1997, Bradford
et al 1998, Boyd & Reilly 2002). As with commercial sy data, recreational
fishery surveys have been mainly aimed at desgithe fishery on a broad regional
level rather than local fishery details. Most bk tdata collected for the Otago
recreational fishery in the regional and nationatveys is for an area of coast
extending from the Waitaki River to the TokomairiRiver. Information from
recreational fishers provides some additional lodatails about the recreational
fishery.

On the open coast, line fishing for blue cod dort@adoth recreational fishing effort
and harvest, especially north of Otago PeninsulaMteraki (Fisher & Bradford
1998). Line fishing for red cod and groper takéece in deeper waters along the
coast. Set-netting or spearing for flatfish andchgathering for shellfish is important
in all of the shallow harbours. Although fewerhiiss are involved, diving for rock
lobster and paua is important along the rocky shoneluding Otago Peninsula.

A small number of recreational charter fishing etssoperate seasonally from
Moeraki, Karitane and sometimes Port Chalmers, Ipaargeting blue cod and
groper.

Based on a 12 month diary and interview survey cenuimg in December 1997, Bell
(1999) gives detailed information about recreatidighing within Otago Harbour,
Papanui Inlet, Hooper's Inlet and along the opesstérom Heyward Point to Allan’s
Beach, including species targeted and caught, rdsthsed and areas fished. Of more
than 6,000 recreational fishing trips reportedhia survey, 88% targeted salmon, and
5% targeted blue cod, with the balance targetingide range of other species.
Fishing with rod and line, either from a boat @nfrshore, or hand gathering were the
most commonly used fishing methods. Although ttingesalmon dominated fishing
effort, barracouta comprised the greatest catatumbers harvested (28%), followed
by cockles (25%), blue cod (13%) and salmon (7%)he greatest number of
recreational fishing trips were made in the upparbbur basin (33% of all trips),
followed by trips in the harbour entrance area (),5&d in the open harbour between
The Spit and Port Chalmers (12%) (Bell, 1999). urég8 shows the location and
intensity of recreational fishing effort in Otag@iour and along the adjacent coast
(after Bell, 1999).
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The recreational salmon fishery in Otago Harbowr imique fishery in New Zealand
because the salmon are targeted in marine wateranat river entrances. The
salmon fishery is ‘put and take’ fishery based lom rielease of hatchery reared salmon
smolts into Otago Harbour which grow at sea andrneto Otago Harbour to spawn.
Most salmon fishing takes place from December thhotio March, with boats
concentrating effort in the harbour entrance aaea, shore fishers from the wharves
around the upper harbour basin, at Port Chalmedsaarthe harbour entrance (see
http://www.fishingmag.co.nz/salmon.htior an article on this fishery).

Within Otago Harbour, recreational set netting ishgbited in three areas. These
areas are the main channel in the upper harboureakdgour Point, around Port
Chalmers and around Taiaroa Head [Fisheries (Foath-Area Amateur Fishing)
Regulations 1986].

Except for the salmon fishery in Otago Harbourreéhare no distinctive or special
recreational fisheries unique to the Otago PeninsulBlueskin Bay. The proximity
of Otago Harbour, the coast of the Otago Peninaunlth Blueskin Bay to Dunedin
means that these areas are more important foratemmal fishing than the less
populated areas of Otago’s coast. Given the disgenature of recreational fishing
and the proximity of most recreational fishing e thear shore zone, there is limited
potential for direct conflict between recreatiorimhing interests and disposal of
dredged material at open coastal locations. Wi@iago Harbour, the potential for
conflict between the effects of dredging activiteesd recreational fishing is more
difficult to assess. Siltation of harbour shelifiseds from dredging activity is very
likely to be a public concern although most harbasources are well adapted to a
silty environment. The main intertidal shellfiseds most accessible to the public are
some distance from the shipping channel and odomgahe southern shores of the
harbour. Provided that siltation of the intertidahe from dredging activity can be
demonstrated to be within biologically acceptalgeels this is a manageable issue.
There is also some potential for the dredge operaitiself to conflict with the
recreational salmon fishery although this wouldekpected to be very localised.
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Otag-Map showing location and intensity of “roddifishing from the shore”

Figure8. Maps showing location and intensity of recreatidisiling by method (Figures 17-20,
Bell 1999).
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Otago-Map showing location and intensity of hanthgeng effrt.

Summary of existing ecological information and sngpof further assessments for Port Otago dredgiogect 24



_NIWA_—

Taihoro Nukurangi

233 Customary fisheries

The East Otago Taiapure (a customary fishery argberuthe Fisheries Act 1996)
extends from Cornish Point in the north and incaapes the inshore waters of Waitati
Inlet, Karitane, Blueskin Bay and Purakaunui Bayasas Potato Point in the south.
Within Otago Harbour, tuaki (cockles) and patiko(inders) are harvested from the
extensive mud flats around Otakou. Rock lobstauapand kina are harvested from
the rocky shores of Otago Peninsula outside oh#ltbour. Tangata Whenua will have
more definitive information that will be discusseahd evaluated during the
consultation process.
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3. Potential effectsof dredging

For this scoping exercise, the potential signifasamf the effects of dredging was
evaluated based on three criteria:

e severity - which is a measure of the degree of haithout consideration
of duration or spatial extent;

e duration- which is the time between the initial effect andawery once
operations have ceased; and

e extent of impact - which is the spatial distriloutiof the impact

The following rating levels for each of the threteria have largely been adapted
from Emmett (2002) and applied to the assessmethefsignificance of potential
effects of the proposed dredging operation:

1. Severity:

Severity

LOW

No threat to critical food supply, species life-cycles.

Minimum impact on species important for structure or function.

No significant changes to species diversity and abundance/biomass.
Minimum impact on habitat complexity/diversity/productivity.

Minor changes to ambient environmental quality.

MEDIUM

Loss of non-critical food supply/reduction in critical food supply.
Displacement of non-reproductive activity.

Species important for structure or function may be lost or impacted.
Changes to species diversity and abundance/biomass.

Reduction in habitat complexity/diversity/productivity.

Changes to ambient environmental quality.

HIGH

Major changes to fauna and flora (e.g., through loss of critical food supply,
interruption of reproductive life-cycle).

Substantial reduction in abundance/biomass of species important for
structure and function.

Significant impact to biodiversity and ecological functioning.
Loss of complex or vital habitat.

Major impacts on ambient environmental quality.
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2. Duration:

Duration

SHORT-TERM *  Short-term impacts last for less than 1 year.

MEDIUM-TERM | e  Medium-term impacts last for periods of 1-5 years.

LONG-TERM *  Long-term impacts last for more than 5 years.

3. Extent of Impact:

Extent of Impact

SITE-SPECIFIC ®* Impact or disturbance is restricted to the site at which the activity is
occurring.

LOCAL ® Impact or disturbance extends up to 1,000 m beyond the boundary of the
site at which the activity is occurring.

REGIONAL * Impact or disturbance extends further than 1,000 m beyond the immediate
boundaries of where the activity is occurring.

Emmett (2002) recommended that, in general, impaetsonsidered significant if:

e Severity ranks high;

e Duration is long-term, andeverity is medium or high; or

e Extent of Impact is regional, andeverity is medium or high.

The following tables apply these criteria to thkely impacts of the proposed
dredging and disposal operations.
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POTENTIAL SIGNIFICANCE OF EFFECT
ACTIVITY EFFECT POTENTIAL CONSEQUENCES ADDITIONAL INFORMATION SEVERITY DURATION EXTENT
Dredging 1. Direct impact on | Organisms in the dredged channel will Recovery is most rapid for disturbed channel muds High Medium-term Site specific
operation biological be removed or heavily disturbed. This (weeks to months), as these sediments tend to be (Exact

communities in
and alongside the
channel
(organisms
removed with
dredged
sediments).

means loss or modification of
assemblages and benthic processes
within the channel (at least temporarily).
In some areas cockles will be removed
from the edge of channel during
widening.

occupied by small, fast-growing opportunistic species.
Recovery periods are more extended for coarser
sediments, particularly those occupied by long-lived
organisms such as cockles. Recovery can take years
for gravel/shell deposits which have diverse epifaunal
life.

Most sediments that will be dredged in the Port Otago
case are already modified and disturbed through
maintenance dredging and are also likely to be
predominantly fine sands except in the Port region
(this needs to be verified). If the channel was dredged
down to 14m this would represent 48% of the channel
being directly impacted.

Consequences of species loss depends on the
species removed; large long-lived organisms often
control community structure and ecological
functioning, thus their loss can translate to important
shifts in productivity and valued ecosystem services.

Recovery of benthic animals occurs through larval
recruitment. However, bed-load transport of juvenile
and adult life-stages can contribute as much or more
in highly mobile sediment environments. A highly
mobile sand environment that is surrounded by healthy
sand-associated communities will recover from
dredging more quickly than an isolated, fragmented,
low-mobility sediment environment.

Cockles do not occur much below MLWS and are
unlikely to be present in abundance within most of the
channel itself but would be expected to occur along
the channel margins. Cockles are a highly valued
resource in the region. Removal of cockles during
dredging and particularly widening of the channel will
occur. The exact area to be impacted is yet to be
determined but impacts are likely to be very localised.

percentage of
cockle
population on
edge of
channel
affected yet
to be
estimated but
likely to be
low cf total
population,
the channel
itself is too
deep for
cockles).
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ACTIVITY

POTENTIAL SIGNIFICANCE OF EFFECT
EFFECT POTENTIAL CONSEQUENCES ADDITIONAL INFORMATION SEVERITY DURATION EXTENT
2. Plume of turbid When turbidity is high, suspended | Fine silt and clay particles have slow fall velocities and | High locally, Short-term Site
water/smothering sediment can clog gill and filter-feeding | are thus transported much further than sand particles. | medium away specific/Local
of benthic structures (particularly in suspension | If “clean” sandy sediments are dredged, the turbidity | from dredged (depending
communities feeding bivalves like cockles, mussels | plume will be spatially localised and will not persist for | area. on what
and scallops as well as zooplankton), | long once the dredging ceases. The dimensions of the sediment
impairing respiration and food gathering. | plume obviously depend on prevailing water plume
movements. Management of the dredging operation models
When the sediment settles in the vicinity | could be an option to mitigate or minimise these show).

of the dredged area, it can smother
benthic organisms depending on the
amount of sediment settling. Small and
recently settled life-stages are especially
vulnerable to smothering, as are
organisms that must maintain contact
with the sediment water interface.

In chronically turbid places, benthic
communities may shift and become
dominated by deposit feeding species.

Changes in sedimentation regime and
sediment  characteristics,  including
increased settlement of fine material and
changes in grain-size, may result in
changes in benthic community structure.
Generally, muddy sediments have low
species richness and are dominated by
small surface-associated taxa. Shifts to
finer sediments could be accompanied
by a shift in benthic food webs from
suspension- to deposit-feeding species.

Changes in hydraulic regime could also
impact on benthic communities further
up the harbour (needs to be checked
through modelling dispersion).

effects if identified and necessary.

Benthic impacts are generally restricted to areas
affected by dense plumes, with the extent and severity
of impact most pronounced at low energy locations
when water exchange and wave action is limited.

Estuaries are naturally turbid relative to coastal waters.
Macrofauna and zooplankton living in turbid
harbours/estuaries are probably better conditioned to
deal with increased sediment concentrations and in
the case of macrofauna sediment deposition rates.
Understanding potential impacts requires some
knowledge of background turbidity conditions and
animal sensitivities.  Beyond a critical threshold,
sediment will have a negative influence on even the
hardiest estuarine benthic communities. Rapid
accumulations of sediment (>2 cm in a single event)
can cause smothering and death, while effects of
chronic sedimentation are less well known (likely to
slowly cause distribution changes due to
feeding/breathing interference). Recovery times are
variable, but are likely to take months-to-years (see
above). Potential impacts need to be clarified when the
amount of sediment potentially deposited has been
estimated.
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ACTIVITY

POTENTIAL SIGNIFICANCE OF EFFECT
EFFECT POTENTIAL CONSEQUENCES ADDITIONAL INFORMATION SEVERITY DURATION EXTENT
3. Turbid plume Mammals and most fishes are highly | Because of the ability of albatrosses and shearwaters Low Short-term Local — but
effects on birds, mobile and with the exception of very | to forage over such a large area any potential impacts note they are
mammals and fish | small fish, juveniles and larvae, fishes | due to dredging and dredge material disposal are likely very mobile
are generally able to actively avoid | to be minimal. Penguins are unlikely to be affected (exact extent
highly turbid dredge plumes. Many | directly by the dredging operations or at the proposed of plume yet
benthic species have a larval planktonic | offshore site as they forage at depths of 40-80m. They to be
phase and it is possible that changes in | could however be affected if their food supply was determined).
the composition and abundance of | impacted over a large area. Management of the
zooplankton associated with a long | dredging operation could be an option to mitigate or
period of higher turbidity could drive | minimise these effects if identified and necessary.
changes in the abundance of benthic
species. This will depend on the period
and timing of dredging. Increased sedimentation in the water column that
reduces visibility and foraging success and indirect
Bird feeding could be disrupted if | effects on fish and invertebrates that make up their
suspended sediments become | diet could impact on shag and tern populations and
deposited in the intertidal and impact on | intertidal shorebirds that are visual feeders.
benthic species that form their main
prey. Similarly localised feeding by | While dolphins and whale are occasionally sighted in
fishes on benthic organisms could be | the harbour most of their foraging grounds are along
affected by the smothering of benthic | the coast and in the case of Hectors dolphins are
species in the intertidal and subtidal | commonest further north.
zones.
Fish are mobile and able to move to other areas to
feed in order to avoid temporary or localised impacts.
4. Reduced water Increased suspended sediment and | High turbidity is equivalent to low water clarity. Light | Low/Medium Short-medium Site-
clarity and sedimentation due to dredging may | penetrates much deeper in clear waters than in turbid (Low if term specific/Local
increased result in reduced production and in | waters. The amount of sunlight penetrating to the flushing (exact extent
sedimentation extreme cases loss of seagrass. seabed is a factor that controls the growth of | characteristics of plume yet
effects on plant seagrasses and other submerged aquatic vegetation, | are sufficient to be
communities Microphtyobenthos (i.e., benthic | including macroalgae. A number of overseas studies to disperse determined,
microalgae like diatoms) are important | have noted that changes in sediment loads may be the particulate likely to be
benthic primary producers in | most significant factor controlling seagrass density and matter). low-medium
unvegetated habitats.  Production by | distribution. for total
microphytobenthos would also be community).

affected by reduced light levels, and this
could impact benthic fauna indirectly via
the food web. These effects depend on
the extent of plumes and amount
settling.

Erosion from catchments and storm-associated waves
can elevate turbidity at scales well beyond localized
dredge plumes. Thus, in estuarine and harbour
environments such as Port Otago, changes in
suspended matter need to be assessed against the
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ACTIVITY

POTENTIAL SIGNIFICANCE OF EFFECT
EFFECT POTENTIAL CONSEQUENCES ADDITIONAL INFORMATION SEVERITY DURATION EXTENT
high background levels of suspended sediment that
occur episodically.
The potential impacts need to be assessed once
modelling of the plumes and settlement is completed.
5. Release of Increase of contaminants into water Previous testing would suggest that levels of | Low/Medium Short-term Site specific
contaminants from | column that may impact biota and contaminants in the sediments in the Otago Harbour (but will
dredged benthic accumulate in biological systems. and Port Chalmers are unlikely to be above levels | [Low if testing depend on
sediments known to be toxic to marine organisms and ANZECC | reveals low extent of
Contaminants released from benthic guidelines. Dredged material is likely to contain little or | levels] plume and
sediments during dredging could no faecal bacteria. These levels need to be verified for type of
potentially bioaccumulate. This means sediments that are to be dredged from the outer contaminants
that contamination becomes more harbour and Port Chalmers during this project. present — yet
concentrated in species at the top of the to be
food chain (large fishes, birds, marine determined).
mammals) and could ultimately affect
human health and the value of
commercial fish catches if there were
persistent high levels of contaminants.
6. Release of Nutrients are necessary for the growth | Effects of dredging on water column nutrient Low Medium-term Local
nutrients from of primary producers (e.g., | concentrations could drive changes in the composition (will depend
dredged benthic phytoplankton), but excess nutrients can | and abundance of planktonic communities. Some on extent of
sediments cause algal blooms. blooms are harmful, and effects of harmful algal plume and
blooms are well documented in the literature. nutrients
Zooplankton and filter-feeding benthos present).
might benefit from excess food | Zooplankton consists of planktonic animals including
resources associated with increased | the larval life stages of benthic fauna such as worms,
phytoplankton, but could be negatively | bivalves, echinoderms, crustaceans, ascidians, etc.
affected by hypoxia or toxicity
associated with some phytoplankton | Alterations of the nutrient regime could result in
blooms. changes in the abundance of benthic species due to
effects on larval stages. Effects will depend on the
duration and magnitude of nutrient enrichment relative
to background. Compared to the direct effects of
dredging on benthic communities (i.e., elimination of
adult communities), these effects are likely to be
minor/undetectable.
7. Release of The exposure of anoxic sediment can | In shallow areas and in areas with sufficient water Low Short- term Site specific
organically result in local depletion of oxygen and | movements, this is not likely to be a major concern. (will depend
enriched / anoxic localised water column hypoxia/anoxia. on extent of
sediments The disruption of muddy benthic habitats could cause plume and
more oxygen issues than the dredging of sandy level of
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POTENTIAL SIGNIFICANCE OF EFFECT
ACTIVITY EFFECT POTENTIAL CONSEQUENCES ADDITIONAL INFORMATION SEVERITY DURATION EXTENT
habitats, as muds are more organically enriched and anoxic
have shallower redox depths. sediments —
yet to be
determined
but likely to
be low).
8. Noise from Ongoing noise and disturbance from | Dolphins enter the harbour and may be disrupted | Low (if carried Short-term Site specific
machinery, machinery may affect fish movements or | temporarily by the dredging process if present close to out during (fish and
blasting. migrations in and out of the harbour, | operations. Direct impact on whales from dredging | non-breeding mammals
especially if the harbour channel acts as | activities within the harbour is unlikely, although period) generally
a migration path. increased avoidance of inner coastal areas close to very mobile
centres of human and vessel activity is possible. and could
The main effects on birds during the avoid).
dredging phase would be excess noise, | Blasting is unlikely to impact invertebrates except ones
lights and the appearance of large | inimmediate vicinity.
machinery.
There are management options to avoid issues
Many mammals rely on sound for | around blasting and birds and mammals if these were
navigation/feeding and have sensitive | to arise.
hearing apparatus. These organisms
are large enough to swim away from
bothersome background dredging
noises, but sudden high-decibel blasts
could harm them if they are in close
proximity.
Fish also have relatively sensitive
hearing organs and may be similarly
impacted.
Depending on the charges blasting can
impact on fish with swim bladders.
Disposal of 1. Direct impact on | Effects on benthic communities, due to | Consequences of species loss depends on the High Medium-term Site-specific
dredge biological the disposal of dredged material at a | species removed; large long-lived organisms often (relatively
. communities at the | disposal site, are inevitable. Sudden 20- | control community  structure and  ecological small area
material disposal site 30 cm thick deposits will likely kill all | functioning, thus their loss can translate to important compared
(impact of underlying benthos, with the possible | shifts in productivity and valued ecosystem services. with extent of
sediment release/ exception of some large bivalves similar
/smothering). adapted for burrowing in mobile | Recovery will be fastest when dredged sediments and habitat —
sediments. dredge material sediments are well matched (i.e., exact area
similar grain size and similar biotic composition). yet to be
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POTENTIAL SIGNIFICANCE OF EFFECT
ACTIVITY EFFECT POTENTIAL CONSEQUENCES ADDITIONAL INFORMATION SEVERITY DURATION EXTENT
Constraints mapping will be used to ensure the determined).
Some offshore locations have biogenic | disposal site matches this criteria and minimises such
habitats  (bryozoan thickets, horse | effects.
mussel beds, sponge gardens, soft-
corals) that are ecologically important as | Once dredged material disposal ceases, recovery
settlement habitat for commercially | could still take up to a year, and longer for large
valued finfish and shellfish species. | animals and biogenic habitats that take many years to
These communities will not be affected | mature. Careful selection of a disposal site will
as the proposed dredging site is well | minimise impacts on significant biogenic habitat.
inshore and to the north of areas where
they occur (75-110m depth). Systematic disposal (starting at one end of the
disposal area and progressing toward the other) rather
than haphazard/random dumping would probably help
to limit impacts. Repeated disposal in an area would
be worse than one-off disposals, especially for
communities dominated by large long-lived “climax”
species.
Data from video or benthic samples should inform the
selection of dredged material disposal locations in
order to avoid sensitive, structurally diverse areas.
Surveys should be carried out at the proposed site to
confirm there are no sensitive or rare species or
communities present.
Birds and mammals could be affected | New Zealand fur seal and sea lion haul-out zones and Low Short-term Site specific
through direct impacts of disposal | rookeries will not directly be affected by dredging or (for most
operations and increased turbidity | disposal; however the disruption of the benthic species will
reducing their foraging grounds. communities could reduce the food supply of these be relatively
species. small area
The feeding of demersal fish species compared
such as flatfishes could be affected by | Dredge disposal may potentially displace dolphins with foraging
smothering of the benthic communities | temporarily from some foraging habitat. Potential area).

on which they feed.

impacts include boat strike (due to an increase in
vessel traffic), avoidance of the area because of noise
production and the presence of vessels, or alterations
in population and migration patterns because of
changes in bathymetry and bottom type.

Demersal fishes and benthic habitats are widespread
along the Otago coast. Disposal is likely to affect only
a small proportion of the available benthic habitat
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POTENTIAL SIGNIFICANCE OF EFFECT
ACTIVITY EFFECT POTENTIAL CONSEQUENCES ADDITIONAL INFORMATION SEVERITY DURATION EXTENT
utilised by fishes.
2. Increased Dredge material disposal will increase | Particles are affected by water currents. The resultant | Low-medium Short-medium Site
suspended turbidity as the sediment settles through | dispersion may cause settlement away from disposal term specific/Local
sediment the water. site, depending on local bathymetry, water movement, (modelling
concentration/ flocculation, etc. The highest deposition rates will be required to
turbidity at the Additionally, dredge material deposits | in the immediate vicinity of the release site. determine
disposal site may be re-suspended into the water extent and
column under certain hydrodynamic | Increased turbidity could impact planktonic animals best location
conditions. particularly those that filter and suspension feeders. to avoid
Most are short-lived (days to months) however so places like
Biotic communities  (benthic and | recovery would be relatively rapid. Blueskin
planktonic) at offshore sites with Bay).
typically low turbidity may be impacted | The height of the dredged material pile and the
by elevated suspended sediment | hydrodynamic regime at the site will affect sediment
concentrations associated with dredging | dispersal and redistribution. Obviously, fine particles
(depending on dredge material type). are more easily resuspended than coarse particles.
Coarse sediments at a dredge disposal site are
Impacts would be similar to those of | indicative of turbulent water movements capable of
elevated turbidity at the dredging site | removing fine particles.
(see above), with the caveat that
offshore communities are typically more | If the dredged materials contained finer mud this would
sensitive to fine sediments than | likely disperse and could affect the surrounding sandy
estuarine communities adapted to high | communities (potentially reducing grainsize, altering
turbidity. water clarity, affecting suspension feeders, adding
organics/ nutrients/ contaminants). Impacts will
depend on the sediments to be dredged which are yet
to be tested. Previous tests suggest the sediment is
dominated by fine sand.
3. Reduced water Turbidity associated with dredged | Dredged material disposal is expected to be periodic Low Short-term Site specific/
clarity and material disposal can reduce light | during the day, meaning that light limitation is unlikely Local
increased penetration at the dredged material | to be a major problem. (modelling
sedimentation area, with potential effects on primary required to
effects on plant producers. Effects on benthic plants are likely to be minor determine
communities and because submerged aquatic vegetation is rare in extent and
phytoplankton. offshore sand habitats. Primary production in offshore location).

areas is predominantly associated with phytoplankton
in the water column. Sensitive areas with significant
biogenic habitats have been identified and should be
avoided by careful site selection.
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POTENTIAL SIGNIFICANCE OF EFFECT
EFFECT POTENTIAL CONSEQUENCES ADDITIONAL INFORMATION SEVERITY DURATION EXTENT
4. Release of If contaminants are present in sediments | Sediments at the dredging site should be tested before Low Short-term Site
contaminants from | at the dredge site, these will be | the dredging operation commences. specific/local
dredged benthic transported to the dredge material (extent will
sediments disposal site. This could affect the | Note, muds tend to have greater contaminant loads depend on
offshore biota through direct toxic effects | than sands, due to the greater surface area (per dispersal
and bioaccumulation. standard volume of sediment) of muds. modelling
and
Due to sediment transport and also the contaminants
movements of contaminated animals, present).
the influence of contaminated dredged
materials will not necessarily be limited
to the area of the dredge material
disposal site.
5. Release of This can occur during the disposal of | The dilution of nutrients in the open coastal sea (and Low Short-term Site
nutrients from dredged materials. the sporadic nature of the disposal schedule) will specific/local
dredged benthic probably minimise the formation of phytoplankton
sediments blooms and associated issues.
6. Spread of Although most invertebrates will not be | The release of algal cysts in combination with dredging Low Medium-term Site specific/

invasive species

likely to survive dredging and transport
to the dredge material disposal site,
there is a possibility of releasing viable
algal cysts and sediment microbes at
the offshore dredge material disposal
site.

Transferring and disturbing sediment
during dredging can potential spread
invasive species through fragmentation.

induced nutrient enrichment could result in harmful
algal blooms. The possibility exists, but seems
unlikely.

A number of invasive species has been reported from
the Port Chalmers area. The sea-squirt Styela has not
yet been recorded but Undaria and 25 other new
species to New Zealand waters have been recorded
from the Otago region. It is highly unlikely that species
like Undaria would colonise at the proposed disposal
site because of the lack of hard substrate, depth and
exposure.

Local
(extent will
depend on

dispersal
modelling
and species
present in
dredged
material).
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Shipping Direct physical Damage, loss or maodification of benthic | Communities will already be adapted to ship Low Long-term Site-specific
o ; disturbance (e.g., community. movement and wake activity. Disturbance during (cf existing) (but
peratlons . : : ] .
scouring and transit of ships will occur but currents are generally communities
disturbance from relatively strong and communities adapted to repeated adapt)
boat motion and disturbance.
propellers).
Effects of wake Increased wake activity can dislodge | The potential for increased wake and associated Low Short-term Site specific
activity on and impact intertidal communities. effects on shoreline communities needs to be
shoreline assessed when information on the new ships is
communities available. If the wake reaching the shore does

increase then this can displace some species and
communities.
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4. Information gaps/additional studiesrequired

4.1

Despite the number of ecological studies undertaikenhe Otago Harbour and
offshore region, there are gaps in our knowledgielwtequire further studies before a
full assessment of potential effects can be méadeilllalso be important to provide
adequate baseline data so that any significantdtapaan be monitored and assessed
as the project proceeds. Studies required toifjiiicant information gaps that have
been identified at this point and before an oveaaiessment of potential effects can
be made are:

e Confirm sediment types and level of contaminantsb@g scoped by Martin
Single) at the site to be dredged, associated sigpphannels and the
proposed disposal site.

e Survey the benthic ecology of the areas within adihcent to the main
channel, to assess their vulnerability to the dirftects of dredging and
identify sensitive habitats to increased turbidity.

e Survey the benthic ecology of the proposed dispsisaland wider area that
may be impacted by disposal of dredged material.

* Observational study to assess the behaviour of laind mammals to dredging
operations.

» Collate further information and data on fisheriesough further reviews of
catch data and consultation with fishers and gbleties.

Benthic habitat

There have been extensive studies over the yeattsedbenthic environment of the
Otago region, particularly the area around Portobklarine Laboratory. However
most of these studies, with the exception of tkesliof Rainer (1981), have been
restricted spatially or in the species studiedorter to assess the potential effects of
dredging, it is essential to have a good undergtgnaf the extent of various habitats
and their potential sensitivity to dredging opemas. Findings from past studies
should be ground-truthed to ensure that the comtegnihave not changed
significantly in composition or spatial distributicince the studies were undertaken.
Major studies which have been identified at thispare:
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* Benthic survey of outer harbour environment

A survey of benthic habitats in the outer harbaurdquired to fill gaps in
knowledge of spatial distribution and identify agehat are important because
of conservation value, sensitivity to operationstsas dredging or fisheries
value. Habitats/species of particular concern tiestd to be covered include
seagrass distribution, cockle beds, and the eaa@bgreas around Aramoana
(DoCs Ecological Protected Area) and unmodifiecaararound Quarantine
and Goat Islands. The survey will need to includapping the spatial
distribution and density of cockles in the aredeocaffected by dredging. The
survey should be coordinated with other cockle esysvthat may be
undertaken over the summer and the final surveigdesill be determined
once discussions have been held with Southern Ghdmsalready hold some
distribution data at locations of interest for coemmal gathering.

The survey would cover the areas of interest usitlger transects or some
stratified sampling of habitat types identifieddbgh a preliminary survey of
habitat types. Sampling should be sufficiently detato describe habitat
types and provide a quantitative//semi-quantitagémate of abundance of
major species and communities including seagraseegles and species of
particular ecological importance or which may beedudor monitoring
changes. The survey would be undertaken in twispar

1) Preliminary drop-camera survey. Channel-aaset communities will
be investigated by remote benthic camera deploignena series of
seven transects of approximately 1500 metres lsngétpendicular to
the channel spaced about 1 km apart. Deploymetitbevio the bottom
of the channel, the shallow extremes, and eithanwrél floor, slope, or
crest depending upon aspect and sampling effeesgnDeployments in
the central and eastern portions of the outer harlvdl be located about
1 km apart along approximate contour lines. Iidalt areas not
accessible by vessel will be photographed at Iae.ti Drop camera
images would be captured on-demand from the sudaa@onitored by
video feed. The images will be analysed for vdesbsuch as
substratum, epifauna, epiphytes, infaunal artefacthd seabed
topography. Multivariate analyses will be usedidentify principal
biotopes based on imagery. A follow-up field-ttgpa few sites within
each biotope will be conducted to qualitatively lagge sampling
effectiveness and patchiness. Completion of teémpinary drop-camera
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survey and brief site-visits will provide the nes®y information for the
next stage of habitat mapping programme desigrcasting.

This preliminary survey could be completed by eetirbary 2008.

2) Habitat mapping. It is expected that sevemai@ing methodologies will
be required in the final mapping process. Theseligely to include
sediment grabs, intertidal cores, still photogra@rs box dredges and
other technology under development. If the charsbebes present a
difficult sampling aspect then ROV flyovers or disemay be used.
Collections with associated variables will be asaly for multivariate
comparison with the full data set. The resultioghmunity data can then
used to guide any impact-associated manipulatidnshey appear
warranted.

This more detailed survey should be carried odate@ summer and could be
completed by June 2008.

e Seagrasses

Seagrasses are particularly important as a higtivaosity habitat and as a
feeding and nursery ground for a variety of birdsl dish. There are some
aerial photographs available from the Port Compamy DOC which need to
be assessed and if possible major beds identifiddreapped.

This work should be completed by the end Febru@f8zo that the sampling
programme for more detailed benthic work can inocafe this component.

* Benthic survey offshore in region of proposed dssp@f material

Although only preliminary the most likely option rfalisposal of dredge
material is in 25-30m water depth approximately Bm® north-east of the
entrance to Otago Harbour. It will be essentialt tthee area is surveyed
adequately before final decisions are made to enthgre are no special
features important for ecological or fisheries easluSurveys of similar large
coastal areas (10-20,000 ha) have been made usimgtare of sidescan to
define the habitat type, epibenthic sled or ROWdver spatial distribution
and grab samples to ground truth and sample sniaiéema. Sampling would
use stratified random sampling along predefineshsieats and would be
adequate to use as a baseline as well as defingatlitats and communities
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present and identify species/communities that cdwdused as indicator
species. New technology would be used to charaetetihe sediments,
biochemical and biological features.

A full proposal should be prepared and costed dheelocation, area of
disposal and number of sites is finalised. Thalfigbrk should be carried in
Feb-April 2008 and report could be completed byeJ2008.

4.2 Birds and mammals

Birds and mammals are highly mobile. However spedfeas are important for

nesting and foraging. These areas are relativell kmewn for the Otago coastline.

There may potentially be direct effects of dredgasgwell as indirect effects through
impacts on food availability. Defining areas impmrt for foraging are beyond the
scope of this work and can be assessed from existformation. There are potential
direct effects of dredging through noise, increasehidity impacting on feeding and

physical disturbance. At this point it is suggestiedt an observational behavioural
study be undertaken to ascertain whether existiaghtenance dredging operations
have any effects on bird feeding behaviour.

43 Fisheries

There is an extensive resource of fisheries infeionafrom published research and
Ministry of Fisheries sources. This is best augmeénby direct discussions with
fishery user groups and the Ministry of Fisheriggdditionally, site specific data on
sessile shellfish species is likely to be obtaimeainy benthic surveys.

* Analysis of catch data

Robust information about commercial fishing acyivdind recent catches can
be obtained from Catch Effort Landing Return dagtdhoy the Ministry of
Fisheries. This information is important to undaraifisheries assessment and
to place the local fishery in context.

* Further literature review

There is a large amount of published and “greyréture on fisheries that is
potentially relevant. An initial review has beemdertaken, but more
literature is potentially available and needs tddmated and reviewed. Any
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further literature review needs to be well focused aimed at extracting
information that is able to be directly linked teetsubject areas within Otago
Harbour and the vicinity of the proposed disposeha

e Local information
Incomplete local information exists on fisheries fommercial, recreational,
charter, customary fisheries. This needs to beaiodd through
consultation/engagement with the relevant sectodscauld form part of the

consultation programme.

These components should be completed over the2rgxhonths.
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