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11

INTRODUCTION

This hydrogrphic rsk assessment allows the Cook Islat@svernment, with the support of
regional charting authorities, to come to decision about the nature and scope of aht
improvement surveys ithe Cook Islands It provides recommendations and conclusions to assist
decision makers to priorge hydographic surveys throughouhe Northern and Southern Cook
Islands These are based on the needs of contemporary shippindiéopttovision of accurate and

adequate nautical charts.

The overall conclusion, based amavigational safety perspectivis a need for improvedharting
in some areas of Codklandswaters. The findings are supported on grounds of traffic riskthad
potential for economic growth. The cost benefit analysiensiders economic and safety

advantages for internationaas well aglomestic coastal shipping the Cook Islands

SCOPE

The hydrographic risk model identifies shipping routes at risk, atiogl to traffic type, size and
density, against the consequence impact criteria. This study uses the same risk criteria as used ir
the Vanuatu hydrographic risk assessment, 2011. rnibdel combines AlS datasets and abis

local trading routes, withnavigational hazards and areas of culturalivironmental/economic

value to ppduce a cumulative risk modelPotential environmental damage impacts feature
strongly, such as the presence of pristine and abundant lagpaudle breeding groundsand

marine reservesincluding the currentesignation of thesouthern Cook Islands Marirark.

The Excluge Economic Zone (EEZ)tbé Cook Islandsvas divided into cells of 20 kilometre
squares in order to compare risk levels:or there to be hydrographic risk there must be a
combination of traffic, likelihood criteria and consequence criterihe traffic type, size and
volume thus influences the risk levels in each cell asstiaith each ofthe criteria. Domestic
coastalvessel trades and volumes were added as an overlay, by using Gross Tonnage (GT) as

measure of capacity on a route. Theuéting risk matrix is shown the main report.

The traffic analysisra risk model output are attached in full in the Annexes of the main repért.
Cost Benefit Analysis result is presented in a spatial format within this synBjagiseb), based on
costs ofsinglebeamhydrographic surveand grounding risk reductiobased on theexistingchart

quality already

New Zealand
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1.2 DATA SOURCES AND QUALITY

The risk approach is dependent on the tityaof the input datasets. The satellite derivedAlS)
data were augmented prior to use in the GIS modelling process. This was necessary because the ¢
AIS data are recorded at intervals when the satellite passes over the atady The time period

for the AIS update at th€ook Islandss currentlybetween6 and8 hours.

The Cook Islands Posuthority provided a digital copgf port records forboth internationaland
domesticvessels calling at the port, gether withhard copyof pilotage information The datasets
allowed an indepth analysis of shipping trendsgeasonalityand size of vessels in comparison with
freight volumes. Importantly, they were used to linkAS data to factual port calls. The
identifiable vessels from port movements thatwe not in the AIS dataset could be manually
routed-in, using known navigation patterns. The new database contained incorporated factual

port data with SAIS records.
1.2.1 Cost Benefit Data

For the Cost Benefit Analysis, hydrographic survey cost dafaubished by different sourcesvas

found to vary significantly. An average figure was used, with an additional task undertaken to test
sensitivity by running the CBA model for different survey scenarios, to test for the change in Net
Present Value for diffemt types of survey technologyAn assumption thatisglebeam technology

is deployedwas usedfor costing purposes ithe CBA model, which is cheaper to deploy than

multibeam.

The CBA methodology was developed around other work suggesting a umatendit of 36%
reduction in gounding frequencyaccrues from charting upgrades (source: Det Norske Veritas).
This work was developed further to link a variable risk reduction percentage, to thieca@Gory

(or chart quality). Table 1, below, shows the fesfithis development and the values used for the

cost benefit work.Figure2 presents the results of the CBA exercise

! TheZOC category (Zone Of Confidence) is a charting standard based on depth accuracy and survey seaftper Gechrically, it is an MQUAL
attribute available to the user to advise of charting standard. It is not used by all Hydrographic offices, but is UiN&d by L
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Charting Upgrade
Risk Reduction Available

ZOCA 2.5%
Z0CB 5%

zZoCccC 10%
ZOCD 20%
ZOCU 30%
Fathom Charts 45%

Tablel: CBA Risk Reduction Relationship to ZOC Category

1.3 VESSEL TRAFFIC OVERVIEW

The Cook Islands covers a vast area and therefore the majority of vessel movements within the EEZ
are throughtraffic, either between the Americamnd South East Asia or Australasia or else traffic
moving between other island groups. In particularge numbers of vessels are tracked to the

west of the Cook Islands, in Samoa and also to the paat Tahiti.

Dry cargo ships and domestic ferries consist of the largest contributors to the transitAiskiu
Harbourreceivesthe largest shigraffic volumeof all the Cook IslandsThe harbour isa feeder
destinationfor the Oceania Pacificroute. The routeconnectsNew Zealand with the main South

West Pacific ports.

Avarua ighe main town of Rarotongand the seat of the Cook Island Government. Avésudso
a recreational harbou The maircommercialharbour of Rarotonga (and the Cook Islands)at
Avaiu, which attracts the overwhelmingmajority of SOLAS vessels, including dry cacgagise
ships and yachts |t is also an additional harboudor the Oceania Pacific routeyhere cargo is

worked.

The mportant cruise destinatiosfor the Cooks ardRarotonga, Aitutaki andb a lesser extent
Atiu. Domestic castal shipping services dominathe traffic volume for the Northern Cooks.
Although the island groufacks berthing facilitieslata gathering determined that cruise vessels do
occasionally @it Atiu,but in low numbers Interestingly,at Suwarrow there is a significantolume

of recreational crafin any one yearalthoughthis type of vessahakes a low riskontribution.
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1.4

PORT TRAFFIC ANALYSIS

Overall, vesselisits at the Avatiu Harbouware steadilydeclining(Figurel). This idbased on port
movement recordgaken over a five year periodin response to Pacific trade competitiothe
harbour hasbeen the subject of developmentipgradefunded by aidwhich wascompletedin
2013 The same year, dry cargo tonnage increased by, 88#i6h is likelfto be the direct result of

this port development.

Traffic Profile- Avatiu Habrour
40

35 e \//\\
2 25
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T 20 ~.
% \
()
> 15 S
10 \\/
5
0
2008 2009 2010 2011 2012 2013
- Passenger Tonnage 23 18 12 12 8 10
- Dry Tonnage 34 35 32 37 26 28
Liquid Tonnage 19 16 12 17 19 12

Figurel: Avatiu Harbour Port of Rarotonga- Traffic Profile

Similarly, lnlk liquid vessels visits are manglly declining;however, visiting vessel size haalso

increased.

The cuisesectoris interesting in thipart of the South West Pacifiwith the market mostlybeing
long distance cruisingwith a small number of regulabut boutique vessels operating between
Tahiti and the Cook Islanddata suggestsruising iseither stagnant or in graduaeclineduring
the period 200&013 Thee is adifficulty of landing passengers &arotongaduring adverse

weather conditionsas few cruise vessels can access Avatiu Harbour meaning the deployment of
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passenger tenders for shore viditsRegular aborted Rarotonga visits occur witetise vessels
cannot depby tenders safely in the offshore (deep) water&n alternative solutiond this isthe
development ofArorangi jetty, anNZAd funded project, whichfacilitates a second landing option
in an area of Rarotonga in more sheltered waters. E¥xpeckd to boost the cruise shipisit

numbers forfuture years

There is another gte important problem affecting any vessel with relatively high airdraft
alongside Avatiu, which also affects cruise vess€l®e final approach to Rarotonga airport runway
aligns inbound aircraft with the port basin. When scheduled flights arrive, any vessel carrying
hazardous cargos obliged to move out to anchor, as is any vessel with an airdraftbofe
28metres Thisobviously affectsnost tonnage, buimpactsall cruise vessel operators, who have a
need for their vessel to be alongside for a day to provide services to passengers. The option of
runway realignment is both difficult and expensivAs tanker operationsre similarly affected,
plansto place a SBM or jetty on the opposite side of Rarotofwaich is also in the lee of the
prevailing swell direction) @re under evaluation. It will be interesting to determine the number of

cruise operations successfullging the new jetty at Arorangi, as this also alleviates this problem.

The island oAitutaki hasthe second largest populatiom the Cook Island&®011 census making
Arutanga Harbour also a port of economic importance to the Cook Islafiti® harbour hs
ambitiousdevelopment plans, which are in some measure justifiedraise operatorshaveshown
interest in future vesselcalls. Likanany of the Cookslands there is difficulty at Arutangain
facilitating berthing for modern cruise vessétat would allow direct gangway access ashore for
passengers Aitutaki @rgo is mostly flown in from Rarotonga, but goods arriving by sea presently
have to be offloaded offshore into a community barge. Development plans include the ability

berth modest sized @ssels alongsides well as facilities for visiting yachts

There are clear signs edurism and economidevelopmentpotential for Aitutakj but funding of

the development provides challenge.

1.5 DOMESTIC COASTAL VESSELS

Inter-island domestic coastal shippy constitutes a significant economic activity time Cook
Islands Domestic registered vessels tranship export goods from the ostands to Avatiu
Harbour Similarly goodsimported at Rarotongaare transportedto the other island group®y

domestic vessels

2 Notwithstanding the narrow entrance channel, there is a 15 knot cross wind limit on entiiaameit.

New Zealand
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There are two main inteisland routes Avatiu Harbour to the Northern Island Groapd Avatiu
Harbourto the SouthernlslandGroup with some domestic vessels carrying AIS transponders, but
not all Both routesappear tohave schedied services on anonthly basis Hwever, the
frequencyof seaviceis, in realty, dependent on the cargo volume demands of each islaAd the
domestic cargo market size is really only suitable for domesticoperator, planned services are
delayed unti a commerciallyviabke payload is confirmed. This @ important problem for the

most distant northern islands, where the transit toe.g, Penrhyn, can be about 5 days in each
direction. Thisobviouslyaffectsboth cargo angassenger movementsy seathroughoutthe Cook

Islands.

There have been some domestic vessel losses in service, which has brought about tonnage

shortages, which is another factor in the infrequent cargo services that occur.

1.6 IHO CAPACITY BUILDING

The Cook Islands have aldyabeen the beneficiary of an IHO member funded visi) Technical
Visit to the Cook IslandBebruary 2011l The subsequent technical report made recommendations
to the Cook Island Government for the development of a national Hydrographic Committee and

areas for charting improvements.
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2.1

2.2

REPORT CONCLUSIONS

The risk assessment results are shown pictorially in Section 7 of the main, reibrCost Benefit

Results presented in Section 8ey conclusions from the main report are presented below,

followed by risk summaries.

ECONOMIC CONCLUSIONS

1)

2)

3)

4)

5)

6)

The Cost 8nefit Analysis (CBA) fire Cook Islands based orsingldoeam survey costsEven
for (cost effective) hydrographgurveymethod, most of theCook Islands will produce minimal
NPVeconomicreturns, because of low vessel traffic lev@iggure5). Therefore, thesafetyand
economicbenefits ofcharting improvementavould not outweigh the costsef survey. Thiss
not a negative finding; its the type of scenarimn which a caseis made forAid fundingto

improvesafety and efficiency

Hydrographic surveydo, though, have the potential to delivesignificant financial returns for
the/ 221 Lafl yRaQ O blbgctddSthe (egatiisimany of anSaCcorgmddiating
fiscal regime

The Cook Islan®@ leading exports are black pearls amaol a lesser extent copra and fresh

produce On average,mport cargo volumegemain stablein terms of containemumbers
handled.

A potential benefit derived bypracticable hydrographic surveys is the development of the deep

mining industry irthe Cook Islands

A longterm cruisestrategy coulchelp tofacilitate expansion of cruis callsto the Cook Islands.
Rarotonga and Aitutaki do enjoy regular cruise calls, lmaasionalisits onlyoccurat Atiu,

Manihiki and Penrhyn This idased on ircountry recads.

Regular and scheduled domestic shippiegzees are needed if economic trade between all of
the remote islands is to be facilitatedPresently the more remote islands receive cargo
services infrequently and sporadically. A domestic shipping strategy is needed to deliver
scheduled freight serees, as this will facilitate the development of domestic trade by

providing routes to the markets of Rarotonga.

SOLAS VESSEL TRAFFIC ANALYSIS

7) Avatiu Harbouris the most significant port by ship trafiolume. It has a relatively steady

tradein containeisedimports.
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2.3

2.4

8) Two SOLAS$eneral cargwvessels visiivatiu Harbour Rarotongeaon a regular basjsncluding
Arutanga HarbourAitutaki. These vessels represent the Pacific trade route coringdhe

Cookislandswith New £dand, Australia, Tahiti andSamoa

9) The Avatiu port development projeés an important milestone for th€ook Islandshipping
industry, completing2013. The same yeadry cargo and liquid bulk tonnagacreased on

averageby 30% This growth is likelto be a positive resulbf the port development.

10) Cruise vessel visits have decreasedrthe last five years Avatiu Harbour is small for modern
cruise vessels anddaeerse weather conditionmake entry transit dangerous. Qsa vessels
mostly land passengsifrom offshore usig their tenders The development oArorangi jetty
provides a sheltered landing foruise tendes. The jetty may also be an answer to an airdraft

restriction at Avatiu Harbour for aircraft final landing approach which affects cruise vessels.

11)Arutanga Aitutaki, also benefits cruise and dry cargo vessel calls, being the second Cook Island
port in terms of SOLAS movements. Other Islands do occasionally experience cruise vesse
OFfftax FfiK2daAK (KSasS IINB 2yS anie€uisBmaketia o 8

DOMESTIC COASTAL VESSELS

12)There arewo keydomestic traderoutes inthe Cook Islandéfreight and domestic passengers);
Rarotonga to théNorthernCooks GroupandRarotonga tahe SouthernCooks Group A wider
review of thetrade, incluing routes, harbour facilities as well as the option od policy of
development assistance to deliver regular scheduled senicesquired Cakb to the more
remote Cook Islands are both sporadic and too infrequestiable shipping services are

fundamental to the development of trade

13)The Cook Islands domestic coastal flees a history of groundingosses A review could
secure potential improvement on the fleet, bearing in mind twecessfuexample of theAid

assistederry service introducednto Tongan waters
OFFICIAL NAUTICAL CHARTS

14)The risk assessment has determingeas wherghe accuracy and adequacy dfarting should
be reviewed againsinodern standards.The risk result$or the Cook Islands aubdued due

to the low level of traffic overall and the rapid increases in ocean depth close to each island.

15)Improvements to chars, includingimprovements tocharted island positionsare needed as
some islands are significantly out of position, when comparett wibdern satellite imagery
on the WGS84 datum. For example Rula is some 200m in erroBuwarrowand Nassau

aresome 300min errorand Aitutaki some 400m in error.
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16) A number of islands have benefitted from substantial harbour enclosure developmerit) wh
remain uncharted. This hinders cruise penetration into the Cook Islands as voyage planners
are unaware that potentially safe landing arrangements are present for their passengers
examples of these ar&auke and Mitiaro. Consideration needs to be giv to adequacy of

scale for use of harbour developments.

2.5 CONCLUSION BY REGION

2.5.1 Northern Cook Islands

17)Penhyn presents heightened risk dhe Taruia Bssinto the lagoon and moderate risk at
Onoka Harbour. Thekeyunderlying influence are the internationally recognised pristine and
abundantnature of this atoll, which results mapid coral growthas well as extensivieirtle and
rare speciemesting areas Negative to risk are thearrow lagoonentrance uncertainty of
depth and AtoNs of unceain status. The wharf atOmoka isa critical location for the viability
of the Northern Cooks fisheries pal as it isthe fuelling facility that provides patrols with the
range necessary. There is potential fmcreased domestic vessel visits, as finesent service
levels are too low to encourage trading development. Penrhyn couldnbattractive cruise
destination It is an important aadidate for charting reviewon grounds of safety ris&nd
guaranteeing the ongoing fisheries management missions

18)Rakahangashows a moderate risk at the wesbastline of the island This risk ignainly
influenced bythe high environmental antbcaleconomic importance of the islandRakahanga
is charted some 150 metres in error.

19)In Manihiki, the moderate riskevel isscattered east andorth of the island. Its economic and
environmental importancein combination with the moderate density ofatfic, underlines this
riskoutcome

20) Pukapukapresentsa moderaterisk resultat the sea area east and west of tisdand This
arises from the domestitraffic coastal service and ¢hSOLAS vessel transitembined witha

large numbers of marine reserve$he island is charted some 200m in error.

2.5.2 Southern Cook Islands

21)Palmerstonshows a moderate levelf risk, scattered north of the islandLarge SOLAS veds
pass in the vicinity, whictinderpins this resulinfluenced by theenvironmental importance of

the island (turtle nesting sites).
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22) At Aitutaki, there is a localised heightened risk whiclkeasicentratedat Arutanga Harbour and
its approaches The small harbour attracts SOLAS international ships, including containers and
cruise ships.The heightened risk is generatéwm the key environmental importance of the
marine reserves and breeding ground3asig SOLAS vessadstend the risk pofile to south

of the island. Aitutaki is charted some 400m in error.

23)Takutea shows isolated moderate risk a&he eastern and western coast of the island
influenced by passing SOLAS vessels is uninhabited but has an importantWildlife
Sanctuaryof cultural importance to théslanders. A moderate number ofachts and day visits

from Atiuhavean effect onthe risk results

24) Atiu depicts a moderate risk levek the North West coast An underlying factors domestic
vessel transits from Rarotongayith community barge transitsto Takutea lIsland. An
unchartedberth is located at Taunganui landing, withaetordedAtoNs. A review of charting
and Aids to Navigation is justified by the risk result for gattion effectivenessAtiu is charted

some 300m in error.

25)In Mauke, the moderate risk level is attributed to the domestic vessel visits in combination
with the turtle breeding grounds located on the islandThe island has an economic
importancein the swpply ofdomestic fresh produce exporte Rarotonga. It has asrganised

economy.

26)Rarotonga has an isolataatea ofsignificantrisk at AvatiuHarbourwhich issurrounded by
heightenedrisk The island has both economic and environmental importaaé attracts
SOLAS international port calls for all types of vesset® harbour islsothe domesticcoastal
hub and therefore, a trade ceng for the Cook Islands The recent port development could
possibly havamprovedtonnage capacityof the port, including larger tankers and dry cargo
vessel port calls.These factors accumulate deliver a localisedignificant riskresult at the

harbour entrance However, itis exposed to heavy swelhd weather limits for transit are low.

27)Quise ves®ls mostly use their tenders to disembark passengers offshane transit to a
landing stage Regular abortedisits occur due to conditions offshore. A second landing
option in more sheltered waters (Arorangi Jetty) has recently opened, which may assist

matters. This jetty also avoids adraft restrictions if alongside Avatidarbour.
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26 SUMMARY RISK TABLE

The following tables and risk model mapping provide an overview of the results of the comparative
hydrographic risk assessment for the Cook Islaadhipelago. It is a high level risk summary,

which must be interpreted with care.

COOK ISLANDS
Priority Areas forSafetylmprovements
(Based on Comparative Risk Level)
Island Area Comparative Risk Leveg
Rarotonga Avatiu  Harbour  Entrance a
Approaches
Penhryn Taruia Passage and North West Cg Heightened
of Penhryn
Aitutaki Arutanga Harbour Entrance ar Heightened
Approaches
Rakahanga | West Coast of Rakahanga Moderate
Manihiki Ma_nlhlkl Anchorage, North Point ar Moderate
their Approaches.
Pukapuka Sea Area East and West of Pukapukg Moderate
Palmerston Lagoon and Sea Area North Moderate
Palmerston
Takutea West and East Coast of Takutea Moderate
Atiu North West Coast of Atiu Moderate
Mauke Mauke Moderate

Table2: Overall Comparative Risk Summary
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Figure4: Southern Cooks
Risk Model ResultsZoom
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