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FOREWORD

This report details the hydrographic risk assessmeth®atersaround Tokelapbased on thd.and
Information New Zealand_{NZ Hydrographic Risk Assessment Methodology as published in Report
Number 15NZ322 Issue 03The inability to conduct an ioountry visit limited the data collection to
desktop research only. Accordingly, no numerical assessment has been made and the risk
observations are based on ship traffic patterns and existing charts.

This risk assessment is part of the continuing progranwoh Pacific regional hydrographic risk
assessments being conductedldiNZ supported bythe Ministry of Foreign Affairs and Tra(dFAT)

which is intendedto 02 3SNJ G KS SEGSYyd 2F bSé %SItlFyRQa | NJ
assessment followsther published risk assessments of Vanuale, Cook IslandsTonga Niue and

Samoawhich are available frorthe International Hydrographi©rganization website at this link

The intentof these assessmenthas been to condudhem using the same methodologin orderto
provide participatilg Governments with consistent and comparable information that will assist them
and other supportig aid agencies,to make informed decisions in relation to investment in
hydrographic workto provide economic benefit and improve safety of navigatidimis aim has not
been fully achieved in this brief assessment.

1This reportutilises aspects dfINZ Risk Methodology: South West Pacific Regional Hydrography Progcamme
Marico Marine Report No.ZINZ246, Issue 3ebruary 2013, as further developed by later risk assessments.
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EXECUTIVE SUMMARY

0.1 Tokelauis a group of three coral atolls of Atafu, Nukunonu, and Fakdbfwas a total
land area of approximately 12Kkhbut an EEZ of 318,9RM2. Tokelau is locatedh the southern
Pacific Ocean betwedatitude 8° and 10° South and longitude 171° and 173° Weistlatedmid-
way between Hawaii and New ZeataT okelau is approximately 48® north of Samoa.

0.2 The current nautical chartingonsists of onel:500,000 scale general chaitiZ 885
covering the threeatolls and surrounding territorial seaghe three atolls of Tokelau are also
covered byarger1:100,000 scale plans. The territorial seas and the route between the atolls has
been surveyed to a scale either 1:50,000 o0d:100,000 but the remaining eas of the EEZ have
only been charted from reconnaissance scale survey or general passage souitiegokelau

EEZ igharted on small scale ocean navigatrartsNZ 14629 (IN529) scale 1:1,500,000; NZ
14605 (INB05) scale 1:3,500,000; NZ 140601(B0) scale 1: 10,000,000; N#61 (INT 61) scale

1: 10,000,000; and NZ 14052 (INT 52) scale 1: 10,000,000.

0.3 Hazards to navigation The majority of the EEZ is very despter and there are no

offshore features and dangeegpart front a shoal patch reprted (1977) some 190 km north east

of Fakaofo (inpositon ¢ no Q®o { 2 dzi & repornted reakers @966) W& toiiAtatl

G261 NRa GKS 2dziSNJ fAYAGA 2F GKS 99% O6AYy LIRaAlAz2)
amount of fishing vesel traffic near these reported features, atite general depths of 5,000m

neither of these are considered likely to exastfpresent dangers to surface navigation.

0.4 There is substantigharitime traffic that traverses thelokelauEEZ, these vessels include
tankers, general cargo, fishingassengerand occasional recreational and military vessels,
howevermost of this traffic traverses in deepater, generally keeps well clear of the Tokelau
atollsand does not pass withifiokelauerritorial seas Occasionally a recreational vessel visits a
Tokelau atoll and the current charting is adequate to meet this requirenespecially given the
shallow draught of such vessels.

0.5 The only regular ships visitifigokelauare: a Tokelaua Governmentgeneral carg@and
passengerre-supply vessel on awo-weekly cycle,and a chatered resupply vessel from Apia,
operated by the Samoan Shipping Corporatibinese vessels utilise local knowledge to augment
the charted information andre able b navigate safely with the existing chart coverage

0.6 As no incountry visit was undertaken during this assessm#mre was no opportunity

to assess the need for charting of the internal atoll lagoons to support dompstjmoses.
However, as there @no navigable passages for international vessels into these lagoons there is
no international obligation to provide nautical charts of them.
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Glossary and Definitiorfs

AIS

ALARP

Alia

AToN

CATZOC

CBA

Consequence

CRA

Automatic Identification SystemA ship transponder based system where ship
identify and positional information are transmitted and received. Vessels over 300
gross tons trading internationally are required to carry AlIS transponders (Radio
Regulationk

As Low as Reasongltractical

A traditional Samoan catamaran vessel, now usually built of aluminium and between
8 and 15 metres in length. Used for sea transport and fishing.

Aids to navigation Afloating or shore based light or matkat may be litor a
virtual (electronically generated and transmitted) representation of such nthak,
assists a passing vessel in its positional awarefieqaipment fitted on a vessel to
aid positional or situational awareness are known as NawigatiAids.

The S5attribute of the M-QUAL objecthat specifies theZzone of Confidence
determined by the hydrographic authority farspecified area of a charCATZOC is
amandatory attribute in an ENC, intended to give mariners an indicatiomeof
confidence they can place on the charted information. hides the final charted
reliability of that areg which includes an assessmentté quality of survey. Areas
areencoded against five categories (ZOC Al, A2, B, C, D), with a sixth category (U)
for data which has not been assessed. The categorisation of hydrographic data is
based on three factors (position accuracy, depthuaacy, and sea floor coverage).

CostBenefit Analysis For consistency with previous reports the CBA is defined in US
dollars.

Positive (particularly in a planned event) or negative (particularly in the case of an
I OOARSyGoO® /2y&aSljdzsSy0Sa OF y loySR SeEd aNgsaia S R

ONBRAOGESeE YR I O2Y0AYylLGA2y 2F GKS Gg2 3AA
GKFG ag2NARG ONBRAOE SE A& 1jdzAGS RAFFSNBy
OrasS 2F | LI &aaSyaSNJ aKALI INRBdzyRB¥3I 2y | N

NEBadzZ § YAIKG Ay@2i @S GKS RSIGK 2F wmE: 27
result would be the death of 100% of the complement. The latter is so unlikely to
occur that it would not be helpful to consider it.

Comparative Risk Assessment. Thikagype used for Hydrographic risk work. It is
a form of risk assessment, where the true quantum of the risk is actually unknown,
so the risk numbers are used comparatively to identify and separate out high risks
from low risks. This is done because thetnumber of incidents in each of the

2 For consistency, where abbreviations/acronyms are common with previous LINZ Risk Assessment Reports the
definitions have been aligned as far as practicable with thog®larico Marine Report No. 14NZ262M,
Issue 1, 27 Novembe024)

RNA 20171015_V1.0 X

NEW ZEALAND MINISTRY OF

% Land Informati
FOREIGN AFFAIRS & TRADE J’ NaeTN Zga(l)yi?d o

Toita te whenua



¢ChY9[ BRNRINI LIKAO wAial 'aasSaavySyd

R R R

ECDIS

EEZ

ENC

Event

FAD

Frequency

GIS

GT

HFO

HR

HW

IHO

areas is unknown, as is the true number of sea miles, but there is an approximation.
In this form of risk assessment, the risk is truly being used as a currency.

Electronic Chart Display and Information Syst&he official IMO recognised bridge
navigation system which when used with ENC meets navigational carriage
requirements.

Exclusive Economic Zane

Electronic navigational charThe official, government authorised navigational
information dataset whih, when used with a compliant ECDIS, will meet IMO chart
carriage requirements for SOLAS class ships.

An unwantedor unplanned occurrence with consequential harm (i.e. accidents).

Fish Aggregation Devic& manmade object consigtg of buoys o floats tethered
to the ocean floor used to attract peladish.

(when referred to n relation to risk) The measure of the actuality or probability of

an adverse event occurring. It can be expressed descriptively (e.g. frequent,
possible, raredr in terms of the number of events occurring in a unit of time (e.g.
more than one a year, once in every 10 years, once in every 100 years). Frequency
can be absolute, i.e. derived entirely from statistics, or subjective, i.e. an informed
estimation of he likelihood of an event occurring, or a combination of the two.

Geographic Information System

GrossTond YSIFadz2NE 2F | aKALIQa OFNH2 OF NNEAyY 3
measurement based system and not one of mass. The unit is therefore Tomean
Tonnes. GT is universally used for regulatory management of vessels.

Heavy Fuel OilA generic term used to refer to heavier grades of marine fuel that
are mainly made up of the heaviest fraction of distillation of crude oil with small
percentage of distillate added. It requires pteeating before burning and is only
used in large ships. HFO is close to crude oil in its pollution potential.

Hydrographic RiskThisrisk assessmemhethodology has been developed by LINZ
ThisHydrographic risassessment methodology relies shipping traffic volume as

a driver for the risk level; no traffic; no risk. In this risk concept, Risk is Traffic (with
inherent potential loss of life, potential pollution (volume, Type and Size)) x
Likelihood Criteria (Ocean conditigidavigationalComplexity, Aids to Navigation,
Navigational Hazards) x Consequence Criteria (Environmental importance, Cultural
importance, Economic importanceThesecomponentsare combined in a GIS using
Risk Terrain Modefigto output a spatial result.

High Waer.

International Hydrographic Organization

RNA 20171015_V1.0 Xi

NEW ZEALAND MINISTRY OF

% Land Informati
FOREIGN AFFAIRS & TRADE J’ NaeTN Zga(l)yi?d o

Toita te whenua



¢ChY9[ BRNRINI LIKAO wAial 'aasSaavySyd

R R R

IMO

a LGy2 dzy i

Jenks Breaks

International Maritime Organization

Rdfets taresults displayed usingplour band classification break values calculated
only from the local EEZ study area data, thus ensuring that thedialir range is
utilised in the heat map. These are relative results across the local EEZ.

Inherent RiskThe probability of loss arising out of circumstances or existing in an
environment, in the absence of any action to control or modify the circantes.

(or Natural Breakyis an algorithm forclassificatiorof statisticalresultsthat seeks

to partition data into classes based on natural groups in the data distributiion
triesto maximize the similarity of numbers in groypgile maximizing the distance
between the groups. There are different implementations of the algorithm for
different software packages, so results can differ from one application to another
The ESRI ArcMap implementation was used in this analysis.

km Kilometre

kt Knot One nautical mile per hour.

LiDAR An acronym referring ttight detection and ranging.This is a remote sensing
technologythat usesrapid pulsef laser lighto makeaccuratemeasurements. |t
can be used from aircraft to measurethderrain height and depth of water

LINZ Land Information New Zealand. The national hydrographic authority of New
Zealand.

LW Low Water

m Metre.

MFO Marine Fuel Oil. Aeneric term referring to lightegrades of fuel (such as marine
diesel oil (MDO) omarine gas oil MGQO)) consisting of mainly distillate oil that is
normally used in bunkers simallercommercial vesselsr those that require
frequent manoeuvring.

MMSI Maritime Mobile Service Identity. A unique identifier for an AlS installation on a
ship, base station, aid to navigation SAR aircraft or handheld VHF radio with digital
select call that is allocated by the flag state (national maritime authority).

MSI Maritime Safety InformationNautical information of a temporal or permanent
nature thatimpacts on safe navigation and needs to be communicated to mariners
and relevant nautical charting authorities.

MNZ Maritime New ZealandThe New Zealand maritime safety authority.

ML Most Likely(referring to an Event).

nm International Nautical Mile Astandard distance of 1852 metres.
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NPV Net Present Value

QGIS Open source geographic information systesoftware useful for conductingpatial
Fylrteaixa 2F RFEGF® vDL{ aidlyRa F2NJ avdz yi
official project of the Ope Source Geospatial Foundatiand supports numerous
vector, raster, and database formats and functionalities.

QRA Quantified Risk Assessment (QRAYndertaken for a safety case approach when
measuring specifics. Totally numerical: For shipping this wmaikhip miles
transited, divided by the number of incidents of, say, collision, contact, grounding, or
just expressed as the probability (or chance) of an incident occurring overall (e.g.
aircraft passenger miles).

& wS 3 A 2 yRedulés described @ NB 3f Adge yhbsedisplayed using the same colour band
classification break values used in the regional risk diagrams of the previous South
253G tFOATAO KERNRPINILIKAO NRA&]l laasSaavySyl
comparable to those previous assessments.

Risk A function of the combination of Frequency and Consequence of adverse events.
The value of the function is unknown, in exactly the same way that a monetary
currency has an unknown valuRisk is therefore a form of currency, used to
measure the importace of adverse events proactively before they happen.

Risk is often quantifiedsfrequency x consequent®keep arithmetic simple.
RTM Risk Terrain Modelling
SAIS Satellite (received) Automatic Identification System

Shapefile A popular geospatial veat data format forgeographic information systef@|S)
software. It is developed and regulated byAFor data interoperability among&RI
and otherGlSsoftware products

SOLAS The United Nations Safety Life at Sea Convention.

SOPAC Pacific Islandépplied Geoscienc€ommission Thiscommissiorwas brought under
the administration of SPRacific Regional Environment Program in 2010 and
became part of the SPC Geoscience Division (GSD) in 2011

SPC Secretariat of the Pacific Community
SPREP Secretariat of the Pacific Regional Environment Programme. This is an

intergovernmental organisation eordinating environmental projects across the
Pacific region.

SWL SafeWorkingLoad. The lifting capacity of a crane, derrick or other lifting
equipment.
RNA 20171015_V1.0 Xiii

NEW ZEALAND MINISTRY OF

% Land Informati
FOREIGN AFFAIRS & TRADE J’ NaeTN Zga(l)yi?d o

Toita te whenua



¢ChY9[ BRNRINI LIKAO wAial 'aasSaavySyd

R R R

TEU Twentyfoot Equivalent Units. The standard reference size of a shipping container,
though many containers are up to twitleat length. he capacity of a container ship
is measured in the number of TEU it can carry

UNCLOS The United Nation€onvention on Law of the Sea

VHF Very High Frequency his refers to a frequency band of radio often used for short
range marine voice communications.

wWC Worst Crediblgreferring to an Event).

XML Stands for extensible markugriguage. It is a safiescribing markup language
designed to assist with storing and transferring data.

Z0C Zone of Confidence. The charted representation of CATZOC

$ Dollars. Unlesstherwise specified $ refers to New Zealand dollars.
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1. INTRODUCTION

1.0.1 Inthe South West Pacifisland nations have generally seen an increase in SOLAS traffic
transiting their watersas the volume of global maritime trade increasasd a resurgence of marine
tourism has spurred the cruise ship industry to find new destinations. These trends are likely to
continue.

1.0.2 Additionally over the last twenty yearshe development of the UNCLOS and the formal
recognition of the 200nmE Y2@ral in some cases extended continental shelves to 350bmas
brought with it additional responsibilities on nations of all sizes to ensure that there are adequate
chartsto support safe navigation through their waters.

1.0.3 Thereportcomments on e maritime and domestic circumstance of Tokelau and makes
observations in relation to hydrographic data and nautical chart coverage of Tokelauan,waters
based on existing chart coverage and an analysis of vessel tisffig geospatial techniques

1.1 Aim
1.1.1 The ains of this report are:

a. to produce GIS derived plots showing the spatial distribution of shigparfigc that
enables the Government dfokelauand LINZo identify priority areas for focussing
hydrographic survey and charting improvements, and

b. to provide the Government of Tokelaith a GIS model that can be used to
contribute to the ongoing monitoring and management of hydeggpic risk and
maritime areas.

1.2  Methodology?

1.2.1 The methodemployeduses risk assessment in a comparative way, to identify avéh
the TokelauEEZhat are more susceptible to an incident involving either a large SOLAS vessel or
smallercargo, fishing or recreationaégsels

1.2.2 The types of accident that can occur to vessels are related to the type of vessel transiting
Tokelauanwvaters, as well as their size and cargo/passenger capacity. Details of vessel transit
information is thus key to the methodology, and wagpliedfrom satellite AIS data {8IS). As no
in-country data gathering visit to Tokelau has been undertaken, there is no additional information on
domestic, intefisland vessel movements.

1.2.3 Vessel traffic analysis was undertakeasingsatellitederived AIS data falanuaryg
December 20180 build a model of shipping movements througjbkelauan watersShip traffic
was analysed in @ographidnformation System (GIS)the details of how the tracks were created

3 This report applies the same methodology describefMarico Marine Report No. 14NZ262'M, Issue 1, 27
November 2014)the text is reproduced here with minor adjustments to apply to Tokelau.
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and processed to remove anomalisgprovided at Annex.BAs Tokelahas no domestic commercial
vessels of any significant Gib additional norAIS data was added to the ship traffic plot

1.2.4 Event Tees 6eeAnnexA) were generalised from the type of traffic and proximity to
navigdional dangers of that traffic. These everges could be further refined @re an incountry
visit to take place and a numerical éi&sed risk assessment proceeded with. The expegtaes of
navigatonal incident that could occur includgrounding, éundering or coision,and their
consequenceare driven bythe vessel types and the size of those ves3éiese outcomes
confirmedthat the risk multipliers and theonsequence criterifor a risk matriXAnnex E)were
valid for Tokelau

1.2.4 Thee was little information available regarding tourist destinations, dive sitdésogical or
culturalimportance of specific areas in Tokelatherefore, it was not feasible to populate layers for
these data.
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2. COUNTRY INFORMATION AND ECONOMY
2.1 Atafu, Nukunonu, and Fakaofatolls

21.1 Comprisinghe three coral atollof Atafu, Nukunonu, and Fakagfbokelauis locatedin the
southern Pacific Ocedretweenlatitude 8° and 10°Suth andlongitude 17° and 173° West.
Stuated mid-way between Hawaiand New Zealand,okelau ispproximately480km north of
Samoa. 6rmerly known as the Union Island&okelau adopted its current name in 1976.
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Figurel South West Pacific (Source: Encydedia Britannica)

2.1.2 The island chain extend®mel60kmin lengthin a northwest/southeast alignmentith a
total land areaof approximatly 12 km? Nukunonuis thelargest of the threatolls (nukug.®

1 Atafucland area3.sknv
1 Fakaofoc land aread.0km?
9 Nukunonug land aread.7km?

4 Generally known athe Tokelau Islands from 1946.

5 (Tourism, Travel, & Information Guide to the New Zealand Territory of Tokelau, 05 exists fourth
island that is considered culturally, historically, and geographically pareof tkelau chain
but not politically. Located south of Fakaofo between Tokelau and Samoa, Swains Island
is administered as part of American Samoa.
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Figure2 The islands of Tokelau (Source: SPC)

2.1.3 Atafu, the most northernsland lies 9&Zm north-west of the centrahtoll, Nukunonu. The
O K | soyitiedn atoll, Fakaofo, is & southeastof Nukunonu Thethree atollscomprisea

combination ofcalcium carbonate coral reefs, sand and rackl are uniformly low lying;no partof
the landis more than three to five metres above high wafer.

2.1.4 Each atolls surrounded by deep water amdmprisesa humber of reebound islets hotu)
enclosinga largeshallowlagoon

{1 Atafu has 42 islets enclosingmalllagoon ofjust 17km?
{ Fakaofo comprises 62 islets encompassistigtly largetagoon(50km?)
1 Nukunonu is made up of 24 islets witBlagoonhaving an area d38km?

215

measures 10km.

6 (Pacific Climate Change Pordlokelau, 2017)
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Figure3 Tokelau(Source: Encyclagedia Britannica)

2.16 Like many Pacific Island countridse tboceanic seabed arouribkelaurises sharply from
several kilometres depth from a relatively short distance offshBaeh atoll can be circumnavigated
in deep water exceeding 100 metres at a distance of one to two nautical miles from the reef.

2.17 Exclusive Economic Zone (EEZR 1 S | am@iso@e31%,990km?and is one of the

larger EEZs in the PolynesiaregiGh Sy G KS O2dzy G NB Qa NEBdsasoyic@S 2y A
of income thepreservation okconomicinterests throughout the EBEZof paramount importancéo

the people of Tokelau

2.18 The EEBRordersfive other Pacific Island nationte Repiblic of Kiribati to the north, the

Cook Islands to the east, American Samoa and Samoa to the south, and Wallis and Futuna to the
southwest.Around 18%60f the total EEZarealyingin the northeast and westegions borders
international waters

7 (New Zealand Foreign Affairs and Trade, 2017)
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Figure4 Tokelau EEZSource: MarineRegions)

2.19 There are no offshore islands or remkasin the EEZnor are there any significant

submarine featuresapart from a shoal patch reportgd977)some 190 knmorth east ofFakaofo (in

LJ2 a A (i A 2 \6uthrl@0°28.9 \@edand feported breakers west of Atafawards the outer limits
oftheEEDAY LI2A&AGAZ2Y yc nc DheBEZptRedziséunifarmly deeprapdQ @y 2 S & G
featureless.

2.110 Climate.Tokelauislocated in the easterly trade wind zontom May to Octoberthe east
south-easterly trade winds dominate climatic conditiomuring the wet seaso(November to April)
rainfall can be heavlthough erratic in terms of frequencyhé mean annual rainfall can be as
much as2,800mm, although distinct seasortend to impact the amount of rainfall received. The
period betweenOctober and March accousfor about 60% of the totalmnualrainfall, while
outside this period the months ddecember and January accouor approximately25%?2
Cyclonestsunams, anddroughts are the most common natural hazalikely toaffect Tokelau

2.111 Tokelau sit®n the edge ofhe cyclone belandis therefore susceptible tadpicalstorms
andimportantly, anyassociatedstorm surges The cyclone season is between Decemand April.
It has been reported that okelauhasexperiencel the effects ofmore tropical cyclones and storm
surges in thdastten years relative tothe situation somewo or three decades agbWhile actual
tropical cyclones in the vicinity of Tokelau may not be as commaheaequencyof tropical
stormsin more southern parts of Polynesitagecause Tokelacomprisedow lying coral atollany
resulting storm surge andvind associated with a tropical cyclorteat maywell be many
hundreds of kilometres awagan still lave a significant and devastating effect the

population®®

8 (Tokelau: A True Small Island Developing State, n.d.)

9 (Pacific Climate Change Portdlokelau, 2017)

10|n 2005 Tokela, Tropical CyclonBercycaused substantial damage to property and food crops and resulted
in Fakaofo and Nukunonu being inundated with over a metre of seawater.
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2.112 Heritage.The islands weritially settled some 1,000 years agaith the original
Polynesiarsettlersarrivingfrom surrounding island groupscludingSamoathe Cookslandsand
TuvaluWhilethe people of Tokelaganrelate to thosecommunities inTuvaly culturally and
linguistically, Tokelau maintains strong links with Samoa.

2.1.13 The firstcontact with Europeanwasduringthe mid-1700s. Christian missionaries startied
arrive between 1845 and 186(resulting in a range of different denominatiobhsingembraced
acrosghe atolls Atafufor examplewas convertegrimarilyto Protestantism, Nukunonu to
Catholicismwhile Fakaofo converted to botfaiths. The religioussituation on Atafu and Nukunonu
todayremainslargelyunchangedwhile onFakaofamuchof the population (approximately 709%iill
identifieswith the Congregational Christigaith, with the remaindermeingaligned with
Catholicism:

2.114 Peruviarslave traderarrivedin Tokelaun 1863 kidnapgng nearly all of the ablbodied

men to work as labourerd.his was a defining moment from both a political and ethnic perspective.
Over subsequent years, migrantsfrom across Polynesend from surrounding island groupspng
with American and Europeareachcombersstarted tosettle on Tokelauyfilling this void by

marrying local women andraduallyrepopulating the atollswhilethe people of Tokelau are
considered to be dPolynesiarheritage with virtually all residents being of Tokelauan ancesdtrg,
population comprises degree of mixed ethnicity asdirectresult ofthesehistorical interactios.

Tokelau Ethnic Groups %

2.8 1.151

= Tokelauan = part Tokelauan/Samoan
part Tokelauan/Tuvaluan = part Tokelauan/other Pacific islander
= part Tokelauan/European Samoan
= Tuvaluan = other Pacific islander
= other Pacific islander = Unspecified

Figure5 Ethnic goupsin Tokelau (Source: The Worléé&t Book}?

2.1.15 Population.In terms of ppulation, Tokelau is the second smallest country in the wdnd.
2013 the populationcountlisted 1,383inhabitants while an estimate the following yeaecorded
approximately 1,337 people Ingacross dkelaQ & | Hiagirigéx@erienced a general decline

11 (Government of Tokelau, 2014)
12 (CIA Factbook, 2017)
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since 1961 when the population wasa high ofL,860,the population todayremainsin the order of
1,499permanent residents.

2.1.16 The Tokelau Islands Act (1948) gave Tokelauans New Zealand citizerktiip an
opportunity to migrate. More tha8,000 Tokelauans live elsewhere in the Pacific region, mainly in
Samoa and New Zealand. Increased migration to New Zealand was encouraged uritdeihe
Islands Resettlement Schenwehich was introduced in 1966 to address increasingrpopulation
acrass Tokelau itseltWhile¢ 2 { St | dzQ &had d2ahilidzfd in dedeft yearg@mainsat risk of
further decline agpeoplecontinue to emigratelo S&@ 2 y R Y KS NBSTQo®

2.1.17 In terms ofdispersal opeopleacross eacbf the threeatolls, the 2016 Censu@ Tokelau
suggess a relativelyeven spreadf population(see Figure 6)

2016 Tokelau Population Census
(By Atoll)

* Fakaofo
* Nukunonu

= Atafu

Figure6 Population spread erossTokelau- by atoll (Source: Government of Tokelau)

2.1.18 Tokelauansesidein four mainislandcommunities which arelocated onselected slets
making up the leeward side of each atolhe availability of land in Tokelau ensures that each
population centre tends to be densely settled

1 There are two settlements on Fakaofith Falebeingthe main settlement tovards the
western side of the atglendwhichaccommodatesmostatoll inhabitants A short distance
to the north-west is Fena Fala, which was established in 1960 to relieve thei 2 grovifigi

population.
9 There is a singlgettlement on Nukunonon the southwestern corner of the atoll,
Nukunonu Villagand Motuhagag KA OK | N5 O2yySOUSR o6& | WwWO2yON

3The2013 New Zealand population censesorded7,176 people living in New Zealamdho identified with
Tokelau(National Strategy For The Development of National Statistics Roaqalelau 2015)
14 (The World CIA Factbook, 2017)
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1 Theonly communityon Atafu is Atafu Villagevhich lies on the nortlwestern corner of the
atoll.

2.119 Government.The most strikingdatureabout the governance arrangements dokelau is
the adherence tdraditional power pule), which is exerciselly village authoritiesThere is no
national capitain Tokelagirather, each of the three atollsnaintainsits own administrative centre,
an arrangementhat can be directly linketdackto the South Americaslave tradetperiod, which
resulted in the need tahift the manner in which the islanagere governedWith the loss of island
chiefs andmost of theable-bodied men, Tokelawas forced tcadopta governancesystembased
around aCouncil of Elderéraupulega Tokelau todayremainsgovernedasa parliamentary
democratic dependencly this g/stem thatembraces villageengagement andeadership.

2.120 Tokelauhasbeen administered by New Zealand since 192@.statutory positionof
Administratorin New Zealandhaintainstechnical responsibility for the administration of Tokelau's
executive governmeniThe Admiistrator is representean Tokelalby three headmen (Faipule),

one for each atollEach atoll has its owhaupulegacomprisng village elders and the heads of all
villagefamilies The alministrative and legislative powers of the Administrator are formally
delegated to the thred aupulegathe Taupulegaherefore remainghe source ofocalvillagepule
with members assuming kdgcalpositions including village mayoPulenuky, LawCommissioner
and Police Sergeant.

I

Ulu-o-Tokelau
Titular Head of Government

Rotated among 3 ministers (Faipule)

/\

In session: Out of session:

General Fono Council for the Ongoing
Government of Tokelau

3 ministers (Faipule)
3 village mayors (pulenuku)

7 Atafu atoll Nukunonu atoll Fakaofo atoll

7 representatives 6 representatives 7 representatives

Figure7 Governance sucture in Tokelau (Source: World Health Organization)

2.121 EachTaupulegeelects sixo sevenrepresentatives to sit on the General Foiite aithority
for nationalissues is delegated to thbodywhich focugsits attentionon issuesiormally falling
outside the remit of eacffaupulegaAs a result,lie General Fono has almost complete control of
national and regional affairs. Nén the General Fono is not in sessiwkelau is governed by an
executive council, th€ouncil of the Ongoing Government of Tokelahich isbased in Apian
Samoa. This Counefifectivelyl OG & | & ¢ 21 St I dzQ &he thlegFaiptigand they R
three Pulenukuvho between themmanage &ht ministerial portfoliosThe position of Titular Head
of State Ulu o Tokelalisrotated annuallybetween te threeelectedFRaipulemembers of this
council
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2.2 Economic Overview

2.2.1 Tokelau is the fifth smallest country in the wagndth its economybeingthe smallestin

terms of development, the econonmgmains extremely winerablebecause ofi K S O 2stm/it§ NB Q &
isolation access t@ limited resource basea lack of infrastructureandaninability to attract foreign
investment.Tokelau igherefore almost fullyreliart on international development aitb prop up the
economy whichremainssusceptibleo international currency and fiscahock along with theeffects

of natural disasters.

222 ¢21StF dzQa §ely Bng af ¥ubsisterice dgriciNtlire and fishilegv attempts hae

been madeto date to implement meaningfidconomic initiatives® There is virtually no cash

economy operating in Tokelalthough with the formation of the Tokelau Public Service, this is

starting to change¢ 2 {1 St | dzQ& YratioyalreehuwzNd8 fom 2xporting coprihe

management ofnternationalfishing licencesandthe sale of stamps and coiasdinternet domain
registrations Some evenue isalsogenerated byocally imposediuties and taxes, freight and boat

fares and a small market for handicrafts.

2.2.3 Substantial revenueontinues to begenerated under theurrentUS Tuna Treaty and from
the licensing of foreign vessels to figh?2 | S EEZurDaifshore watersThe management dishing
i Kr&enGe2withypiirdeBseina licences alone
accounting for 90%s part of the US Tuna TreaRevenue in 2016 from the fishing sector has been

licences for example, generagp i’z 2 F

estimated to be US$13.5 millidh.

2.24 Notwithstandingthe countryis stillheavily dependent oforeignaid from countries like

New ZealandBetween 1999 and 2000 New Zealdimancial aicaccounted for 80% of Tokelau's

budgetary resources. Todafew Zealand provides about 60% of Takéd annual Government

budget!® Similarly Australian aid is based around contributions to ekelau International Trust
Fund which supportdi K S O 2lalzgftériEcenamic stabilityl dza G NI € A Qa w2 G| f

thisfund since 2005 has be&B$8.8 millior?

201014 | 197079 | 198089 | 199099 [ 200009 | 201014 | 2012 | 2013 [ 2014
Oceania Annual Averages (US$m) Annual Amounts (US$m)
Share
(%)
Tokelau 1 4 | 7 ] 8 19 [ 24 | 18

Tablel Overseas developmentid - 2013 (SourceOECD)

15 Notwithstanding, eme initiatives have been introduced. For exampléish processing plant has been in
operation on Atafu since 1990, funded under the FFA/US Tuna TreatiKil€ka Factory processes fresh
tuna into marinated, sustried tuna jerky, primarily for domestic consumption. Suitlage-based projects
I NBE K26SOSNE RATFTTAOML U
internationalmarkets, limited infrastructur@nd transport constraints.

18 gamps and commemorative coins continue to provide a dependable source of income for Tokelau. In
2015/2016 sales exceeded NZ$70,0@amps and @ns Providing a Growing Income For Tokelau, 2015)

17 (Tauafiafi, 2016)

18 (New Zealand Ministry of Foreign Affairs and Trade, 2017)
19 (Australian Department of Foreighffairs and Trade, 2017)
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2.25 An additional source of income for the economy are family remittanebgch are sent back
from Tokelauansving abroad. Some 7,000 currently live in New Zeafamklile smaller
communities can be found in Samoa, American Samoa, Australiasaval't-Howeve, the
emergence of the Tokelau Public Service asvasource of incoménasreducedthe importance of
remittancesto helping sustainie economy.

2.26 GDP.Themost recentGDP figure for Tokelaroversthe 2015/16 Financial Year and has
been determined to be NZ$14 million. This equates to US$6,275 per apita

2012/2013 2013/2014 2014/2015 2015/2016

GDP(NZ$m) 10.38 11.24 11.97 14.04
Per Capitg US$) 5,678 6,224 6,116 6,275

Figure8 Tokelau GDPidures- FY 12/13 to FY 15/1&

227 Trade.¢ 21 St dzQa t20FGA2Yy FYR AYGSNYFGA2y Lt adly

means thereare few established trade patterns associated with the country. To emphasise this
point, the lack of trade means there is little in thy of contemporary tradeelated datato draw
on, particularlyanyinformationNB 3 NRAyYy 3 ¢ 21 St | dadthe &ehtafbdy & |
trading partners. part fromexportinga small amount of coprad okelau does not haveny
established export marketsincethe country currently has npropermeans for mass expamor
arethere any internal market opportunities for local produdfghat trade that does exiss

primarily conductedvith New Zealand and Samda.2014 imports from Samo#or example
averaged NZ$432,0q&r month or NZ$5.2 million per annuih.

2.28 The laclof regular and efficient transport to expedite delivery of fish to external markets
for example, remains a key challenge which limits potential earnings and development in the
fisheries sectorOn the other handTokelau imports the vast majority of i®usehold and
commercialgoods, includindoodstuffs, building madrials, and fuel (petrol)Imported essentials
such agetrol, kerosene, soap, tobacco, cloth, flour, rice, and sugad to bepurchased fronthe
cooperativevillage stordocatedon eachatoll.

2.3 Economic Sectors
2.3.1 Agriculture

2.3.1.1 Thecoralnature of each atoll means the landgenerallyalkaline, highly porous, and

YR SEL

nutrient-deficient. The soil is characterisedtes/ing low humus contentvith a high surface salinity.

Poorsoil charateristics the lack ofavailableland, and limitedaccess to fresh wateremain
AAAYATFAOLIYOHD FIFLOU2NE Ay ¢21Sftl dzQa OI LI OAG &
agriculture there igsemainsrestricted to supporting the loal populationat a basisubsistence level.

20 (Government of Tokelau, 2017)

A9¢21 St dzQa DNRaa 52YSA0GA0 t NBRdzOG RSGSNXAYSR
2¢21 St dzQa PrddRch determifed Brfilstkide this century, 2017)

23 (Jasperse, 2015)
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2.3.12 In generalno fresh fruit and vegetables are groypotatoes, onions and carrofer
example are imported Cultivated food crops are generaligited to breadfruit, various forms of
taro, two varieties of bananas, papaya, pandanpampkins, and coconutd he latteris harvested
both for subsisénce purposes and to suppott2 | S snhatiz@rimercial copraxportindustry.
Svamp taro is cultivated on Fakagfo the satellite villagef Fenuafalawhichdoes haveaccess to
underground freshwatesourcesFood mportstend to becheap whichtends tonegateany effort
to build mmpetitive smakscale domestiagriculturalproduction. Thigesults in asituation where
even commaodities thatauld prokablybe growricultivated locally, are alsoimported (eg.tinned
tuna, mackere] andbananas)

2.3.1.3 Tokelauan communities also maintain some pigs, poultry, and gbats.

2.3.1.4 Initiatives. Beyondefforts to increase domestic marketing of agricultural products, no

broader commerciahgricultural exporrientatedinitiativeswereoutlinedin¢ 2 1 St I dzQad bl GA2Yy
Strategic Plan 201R015%° However, the Governmeritasrecentlylaunched?{ YI £ f DI NRSy Q=X
project that aims to supply every household across the three atolls with specially selected seeds

(assessed as having the best chance of success in the harsh island conditions) from which families

can grow their own vegetables. Launched in October 2015, ttgetdarm intent is to reduce
¢21StldzQa RSLISYRSYyOS 2y AYLRNISR FNB&aK LINEPRdAzOS®

2.32 Fishing
2.3.2.1 The 2012 Tokelau Fisheries Politi I NI O S NA a $isherids W&ers@s fdiigws:NE Q &

9 inshore fisherieg 0-12 nautical milestérritorial waters)¢ food security; and
1 offshore waters; 12¢200 nautical miles (EEZJevenue generatiorf®

2.3.2.2 The vast majority of households in Tokelau engage in fishiimgarily for subsistence
purposes.While there is no domestic commercial fishing industry in Tokelfishorefishing
activity provides a keyopportunity forongoingeconomic development

2.3.23 InshoreFishing.Subsistencéishing activitiesentre on lagoon and reef fishinghich are
similar in extent and manneacrosseach atolland whichcomprise a range of techniques including
trolling, reef gleaning, gillnetting, midlater fishing, bait fishing and bottom fishingcross the three
atolls, trollingisthe main method used, followebly bottomfishing, reef fishing and gillnettinghe
percentage of time attributed to each activitipesdiffer depending on the ardatoll.

24 Across Tokelaypigs are kept in concrete pens at the edgeshef villages ortafu and NukunonuOn
Fakaofga speciamotu exists to accommodate pigqthe islet liesbetween Fale and Fenuafala)

25 (Tokelau National Strategic Plan 2eA@L5, 2010)

26 (Ocean, 513 August 2015)
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100% grolling

0% @Spear fishing
0% nReef gleaning
0% wReef fishing
:: mMid-water fishing
b uGilinetting

- @Flying fishing
. WDiving

10% BBottomfishing

0%

wBaitfishing

ATAFU FAKAQFO NUKUNONU

Figure9 Fishing &ort by method andatoll (%7

2.3.24 While canoes andutriggers continue to be used as the preferred means for inshore and
lagoon fishing,i more recent times there has been a move to utilise powered aliumi boats as
an alternativemeans primarily to facilitatefishing activitiesa little further offshore. Today,
¢21SFtdzQa WI NI A3DK0EmallopehdlutnBilinbofdanghditdnid S &etresin
length, whichare powered byl5 ¢ 30hp outboard motorsArtisanal fisheryefforts tend to occur
within four nautical miles of theeef and are primarilyaimed atsupportinglocal consumption uag
troll and handline method®o target mainly skipjack and yellowfin tuna.

Figurel0Four new duminium boats being delivered to one of thetalls in Tokelau (SourceSPC)

2.3.2.5 OffshoreFishing.Offshore fishinghroughout the EE#bcuses orpelagic and deejpcean
resourcesconducted by foreign fishing vessels from a range of countries and from neighbouring
Pacific Island stateJ helicencing othese fleetgprovidesan importantsourceof domesticrevenue

for Tokelau There are no Tokeldilagged vessels and &lina catches by foreign licenced vessels are
offloaded outside Tokelaitself.

2.3.2.6In 201, a total of31purseseine@S&aaSt a 6 SNBE f A Odfsh@dSwaters 2 FAAK ¢
concentrating much of their effort in the northern and nortfastern parts of the EEZThe same

27 (Lindsay Chapman, Kim Des Rocheamg, Mose Pelasio, October/December 2005)

28 By flagged state 18 x Korea, 8 x Kiribati, 1 x Spain, 2 x El Salvador, 2 x New Z¢EBf@n@ommission for
the Conservation and Management of Highly Migratory Fish Stocks in the Westg Central Pacific Ocean,
2016)
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year,Tokelau reached K S O 2 dzy (i NeBneedlimit of2fékéels vith th majority oflongline
effort occuringin the south andsouth-east parts of theEEZ°

175W 170W

108

175W 170W

Figurell EEZ Distribution of purse-seine catchesby species (Source: SPC)

175W 170W

108

175N 1700

Figurel2 EEZ Distribution of longline catches bypecies (Source: SPC)

2.3.27 Initiatives. Domestic fisheries development in Tokelau is severely constraingehibed
market access analack of infrastructureThe @vernmenthowever, remaingommitted to
identifyingopportunities for participation in smaticale commercial tuna fishery developments.

2.3.28 Further offshoretheongoinglLINR G SOl A2y 2F ¢21 St dzQa 2yf & &dz
critical to the future of the countryThesuccessful manageent of resources irthe offshore estate

continues to beundermined by illegadnd unreportedishing a situation that is compounded byeh

fact Tokelau does not have the means to exercise jurisdiction over it &B2lp mitigate this

Tokelauis nowworking in partnership with New Zealaadd regional fishing agencigsincrease

2By flagged state 18 x Vanuatu, 4 x Taiwan, 2 x Cook Islands, and 1 x KifTveiCommission for the
Conservation and Management of Highly Migratory Fish Stocks in the Western and €anifial Ocean,
2016)
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the penalties for illegal fishing the EEZas part of a more robust and stringent penalty regime. The
range of pecuniary penalties were initially agreed more than threzmdes agoToday,theseno
longer provide an effective deterrent to illegal fishing.

2.3.29 Pelagic and deepcean fishing continues to be managed by the Government of Tokelau

(through theDepartment of Economic Development Natural Resources and Emaérih in

collaboration with the New Zealand Ministry of Primary Industries (Fisheries Department) and

Ministry of Foreign Affairs and Trade. Collaboration with New Zealand aims to help manage
¢21Sfldza 99% (2 WAYONEBI as tsintérBatioNd iBreyedzghilel K G ¢ 2 1 €
LINPGSOGAY3I BGa& F22R aSOdNAGedQ

2.3.2.10 n response to some specific challengeshim fisheries sector, thedv¥ernment detailed a
number ofadditionalstrategies in its National Strategic Plan 221015, including thelevelopment
and implementation of sustainable fishing regulations aimed at preventing excess Rattbf this
is an dfshore resource management plan that includes the following strategies:

9 YFEYyF3ASYSyid 2F (KS LJz2NES aSKEYSKy Rdzd{ NB (KK N2 dy:
compatible with other VDS schemes under the Parties to the Nauru Agreéfent;
{1 collaboration with regional countries to establish and manage country limits in the albacore
longline sector ando develop a management regime that maximises the value obtained
from leasing harvesting rights;
1 managmentandongoingreviewof neighbouringcountry limits for yellowfin and bigeye
and explore tropical longline fishing management options to give effetttdse limits; and
f continuingto manage the number of licenses issued across each fishing $éctor.

2.3.2.11 Theplan also supportthe @ @S N/ Y S vy (inQvérking colBlgotafivély with other
Pacific Island nationas part of the Niue Treaty and tiieVaka Toa Arrangement in terms of
fisheries law enforcement activitie8. key strategy is taentify and put in placé1OUs or
arrangemens with neighbouring Pacific nations for EEZ surveilldfce

2.3.3 Tourism

2.3.31 Tokelau has no established t@sm industry and annual tourist numbers are difficult to
obtain 34 For the most partourismis almostnon-existentlargelydue to the lack of infrastructurghe
challenges associated with gettingeople to/from the atolls, and the need to adhere tolocal
regulations.There are no port or airport facilitiedittle touristaccommodationand limited passenger
shipping services to/from Tokel&(whichisthe onlymeans ofgetting to and froniTokelay).

30 (New Zealand Ministry of Foreign Affairs and Trade, 2017)

31 TheWddselday schemels a scheme where vessel owners can purchase and trade days fishing at sea in
places subject to th@artiesto the Nauru Agreement.

32 (Department of Economic Development Natural Resources and Environment of Tokelau, 2017)

33 (Tokelau National Strategic Plan 2eA@L5, 2010)

34 (Tourism, Treel, & Information Guide to the New Zealand Territory of Tokelau, 2015)

35 A seaplane service was suspended in 1993. There has recently been talk of establishing an airport on
Fakaofo
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2.3.3.2 Thereare fewsuitableanchoragesites throughout Tokelafor largecruisevesselsthe only
charted location being close off Atafu on the western sitieere are nodeepwater passagginto

any ofthe inner lagoon areasnd ®ew ships attempt to anchor off the atoll reefs for any extedde
period because of theteep drop offand the lack of shelter and protection from the prevailing sea
and swell.

WAS« e

Figureld Transporting passengers ashore in Tokelau (Source: Government of Tokelau)

2.3.3.2 Those tourists that dget the opportunity tovisit Tokelauhave to be transported by
outboard-poweredbarge/boat.Before departure however,gticulargovernance and customary
regimes need to béllowedonce a visitor permit is obtaine&or example, @nsentto visitmustbe
givenby the Taupulegaandaccommodatiorpre-arranged which can be problematic givehdreare
onlytwo placesto stay onNukunonu(the Luana Liki Hotel) and one resort (the Falefa Rgsbinere
are also a fevguesthouse®n Fakaofcand Atafu, of whichrange from good to very poavith three
new guest houses on Fakaofo (Fenua Had@)gthe subject of claims of suspembndruction and
questionablenvorkmanship.

RNA 20171015_V1.0 16

MEW ZEALAMD MIMISTRY OF .
2% Land Information
FOREIGN AFFAIRS & TRADE g New Zealand

Toitd te whenua



¢271 SRR ANF LIKAO wAial !aaSaavySyl
AU U RN U R U RU R R U U R U U RU UV RC R UV RURURU AR U RURURURURU AU RURURURIRC)

Figurel5 Nukunonu (Sourcewww.turkey-visit.com)

2.3.33 Cruise shippin@nd recreational vessel There is limited information abouhe extent of
cruise ship vis#t to Tokelau.Because there is nport or harbourand few suitable longerm
anchorages close offshore for large vessbtkelau does natppear tofeature as a priority
destinationfor the cruiseindustryin compilingSouth Pacific itineraries. Any vessel thages visit
Tokelau is required to anchor athd can only risk this for a short period

2.3.34 The extent of recreational vessel and international yacht visits to Tokelau is unkinbene.
are a few anchorage sites in Tokelau suitable for smaller igsseuding sites close off Fale and
Nukunonu but these can only be used under favourable weather conditions.

2.3.3.5 Initiatives. As part of its londerm nationalstrategicplanning effortTokelau continueto

progressplans to establish ectourism and cultural tourism, implement hospitality training

programmes to cater for future increases in the tourism sector, explore opportunities to increase

the number of quality accommodation and hospitality services that aressog to support any

tourist increase, andeconcilevillage bylaws and national rules that will be necessary to reguéate

developingi 2 dzZNA &G aSOG2NJ Ay fAYyS GgAGK ¢21St% dzQa Sy @diN

24 Energy/Fuel Security

24.1 Priorto 2012, Tokelau relied wholly on diegmwer generationThrough collaborave

funding fromthe Government of Tokelau, tHéew Zealandinistry of Foreign Affairs and Trade,
and theUN DevelopmenProgrammeBank,¢ 2 { S Rénelz@bile Energy Projesaw agradual shift
towardssolar powerusage from 2010 onwardBecominghe first country in the world to produce

36 (Tokelau National Strategic PIa@102015, 2010)
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Figurel6 Solar Array on Nukunonutall (Source: IPT Renewables)

all its electricity needs from renewabdmergy, todg Tokelauis now fully powered byhree solar
photovoltaic systems, one on each atgllhichare managed byespectiveTaupulegd. A total of
4,032 solar panels (with a capacity of arouwnmg megawatt) make upthe entire nationalsystem
whichprovides 150%0f ¢ 2 | S turreteBctricity demandDiesel generators, which operate
using local coconut oil, provide backup power.

2.4.2 Theonly fossil fuel used in Tokel@ipetrol which is usedor the O 2 dzy &llNkErana
vehicles tractors and light trucksPetrol is imported through the fortnightly Samoa/Tokelau
shipping service and delivered ashore in 44 gallon drgnfuel is stored, managed, and distributed
by the cooperative/bulk store on each atoll.

Figurel7 Landing petrol drums ashore in Tokel&u

2.4.3 In aregion where hardly a dapes bywithout a sea breezeoming up Tokelau is also
embracing wind powemwith a project currentlyunderwayfor each atoll to have a wind generator
capable of producing 585kW each. The adoption of wind turbines aitm supplement the existing

37 (GuevaraStone, 2013)
38 (Jasperse, 2015)
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