%, Land Information
New Zealand

Toita te whenua
NEW ZEALAND Hydrographic Authority

MINISTRY OF FOREIGN AFFAIRS & TRADE

Aid Programme

PACIFIC REGIONAL NAVIGATION INITIATIVE

SAMOAHydrographic Risk Assessment
Main Report

R T 2000 — | R s TR il 4653
/ Lo Yoo, 80 . S
/ J\ 2 r? & U1 \\ / ;0/ / = J [ \\\‘:@ 4786
" ", W
g ’o/ 1, ] %% 2780 \ ¥ Ao . »
?Oag;'slr il ‘\ s
0 1
\ 4602
| P
1704 an \ S a7
Y \ p o
Fishing Vessels ] 2414 | a
nn  (see me:c'\ 2854 / o
N 7773 / »
A~ - A} NZ 864 q//znoa /{/ 3677 —
\ \ ~ N | AN o
f"\ 8 Y” i M~ S 77
R = T
s | Zé\,@/" ;\‘}w 40| ™ 1000 ’\ Sy Nz 865
& 8 132 GD,_ fi7 i‘é-\{/ 504 7 ;\4; x__ B %
4 S/ BT 7 e TG
galo. . AL \ A /}|7 ( @ﬁ/ 44 P 5 \\w
LD c Lok o
N 3 Sy, S m@@; 5 b~ > \v“(ibm;‘;g@%
; g e Z 3 il & },\4_@‘,\\
| o G a 258 NG
- P\w’% € comoscta MiLSE™ | oot u
- o V51, :‘% \ Manono utd}T>" s MiMarow it
A & | weran Lpota
. \s C/ v )
| N "\ GF UPOLUY ISLAND
| - (‘@Pf '"C/\ e Y e
L I AR i ) Lotofagaua || 489" ) .
/ 5 2690 2820 / d\\ \{‘//‘;\B Lallt Swa ] Mirel

@ FoeN [ % 40} ; Ny ‘
O N\ ".:,;:a% P - powa| | v Num;.lllmﬂuo!l |

: T
o 4 / Y /) \@/ 7 =T s
/\zg - = J/ 41\%% /“i T %\Kn‘ﬁ\:'y”m;\%ﬂ‘f:;¥\jy e et k@ \

Report Number: RNALZ17008B
Version: 1.1
Date: 17 SeptembeR017



{1 aHI@BRN2RINILKAO whral 'aasSaavysSyil
LR TR R R U RN U RN U RURU R RV AU RUR RN RURUR RN RURURURURURURURURURURURURURURURURT

Supported bythe New Zealand Aid Programme

PACIFIC REGIONAL NAVIGATION INITIATIVE

SAMOAHydrographic Risk Assessment
Main Report

A joint production by: Land Information New Zealand
Level 7 Radio New Zealand House
155 The Terrace
Wellington
NEW ZEAMND

and

Rod Nairn & Associates Pty Ltd
Hydrographic and Maritime Consultants
ABN 50 163 730 58

42 Tamarind Drive

Cordeaux Heights NSW

AUSTRALIA

Authors: Rod NairnMichael BeardStuart Caiglan HarrisonJames
hQ. NASY

Disclaimer: The viewsexpressed in this publication do not necessarily

reflect those of the New Zealand Government

Satellie AIS datainder licencérom ORBCOM (augmented by IHS Global Pte Ltd)

New Zealand

Toitd te whenua

Rod Nairn and Associates Pty Ltd Y/} Land Information

Hydrographic and Maritime Consultants



{1 aHI@BRN2RINILKAO whral '!'aasSaavysSyil
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)

FOREWORD

This report details the hydrographic risk assessmefashoarwaters based on theand Information

New ZealandL(NZ Hydrographic Risk Assessment Methodoloay published in Report Number

15NZ322 Issue 03 This risk assessment is part of the continuing programme of Pacific regional
hydrographic risk assessments being conductedIby supported bythe Ministry of Foreign Affairs

and Trade(MFAT) which is intendedto O2 @SNJ G KS SEGSy i 2ffchabi®é %S| f
responsibility. This assessment follatiser published risk assessments of Vanu#ta,Cook Islands,

Tongaand Niuewhich are available frorthe International Hydrographic Organization website at this

link.2

The intent is that these assessmentsnductedusing similar methodology provide participatimgy
governments with consistent and comparable information that will assist them &mer supportirg
aid agenciesto make informed decisions in relation to investment in hydrographic workmprove
safety of navigationto delivereconomic benefit andeduce the risk of loss of life.

ACKNOWLEDGEMENTS

Our thanks to theSamoanGovernment officials and citizenvsho provided invaluable advice and
information to support this risk assessmerdetails of all personnel interviewed are contained in
Annex H to this report.Additionally, the supporbf Measina Meredith, Develapent Programme
Coordinatorfrom the New Zealand High Commissiamas invaluable iarranging the ircountry visit

1This reportalso builds upon the updated procedures developed during the Niue risk assesdraedt
Information New Zealand and Rod Nairn & Associates Pty Ltd,.2016)

2 https://www.iho.int/srv1/index.php?option=com_content&view=art@kid=623&Itemid=407&lang=en
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EXECUTIVE SUMMARY

0.1 Samoais a volcaic island group consisting of twoain islandsnd seversmaller islads.

It has a land area of ,244km? and a small maritime Exclusive Economic Zone (EEZ)of
approximately 120,000kAtimited by neighbouring island states of Tokelau in the north, American
Samoa in the north east and east, Tonga in the south and Walliw#nda in the west.

0.2 Most of the maritime traffic that traverses the SamodfE£alls at the Port of Apjavhich

is the only officiafirst port of arrivaE G KS OSYGNB 2F { I Y2 Q& AYGSNYI G.
busy port These vessels include tars (fuel and LPG), cruise ships, passenger ferries, general

cargo, fishing, research and recreational/superyachitere is a relatively small amourfta@ther

commercial traffic whichhypasses Samoa andansits the EEZmainly in a generally NE/SW

diredion from SW Pacific to Hawaibrth America oin a NW/SE direction to connect between

North Asia and American Samoa.

0.3 On a weekly cyclésamoan Shipping Corporation (SSC) openatieiational ferry/cargo
services from Apia to Pago Pago (American Samod)lV Lady Naomandto TokelauMV SSC
Fasefulu Charter services t&wains Island (American Samoa) and tbekClslands are also
available A small passenger feriataliki is also operated by the Tokelau Government.

0.4 A domestic interisland ferry service of two vesselsis operated by SSBGetween
Mulifanua (Upolu) and Saldloga (Sav& normally providing six return trips per dagross the
Apolima Strait A regular bage service operated by SSC also carries dangerous goods (petrol,
diesel and LPG) from Apia to Saletqa

0.5 Other dbmestic vesselare limited to alia fishing catamarans few ocean capable game
fishing vessels up to 12 and small dive runabouts itourist areas as well as numerous
traditional fishing outrigger canoes.

0.6 Most of the traffic visiting Apia traverses Apolima Strait, this crosses the high frequency
domestic interisland ferry service making Apolima Strait the highest density tredfigon in
Samoa.

0.7 Nautical chartingof Samoan EEZ provided by New Zealand he overall suitability cd
nautical chartis defined bythe scale of the charin relation to its intended usewhether the
position and depth datums are compatible withodern navigation methodsand the quality of
its underlying hydrographic survey information, known as CAT.ZBE€Samoarchart coverage
consists ofh modern metric large scale chart of Apia Harbour8Bzbat ascaleof 1:7,50Q and
Salebloga andMulifanua Harbours, N&645 at a scalef 1:10,000which are of a good standard
Medium scale 1:50,000 charts of Apolima Strait88Z, andApproaches to Apia, NZ 8g5ovide
good coastal navigation scaleoverage of the north coast of Upolu but haseeas of old and
sparsely surveyed wate(€ATZOC Marticularly near the coaswhich should be updated with

3CATZOC is fully defined in the glossary
RNA 20170916_B_V1.1 \Y
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available data Notably, there is no coastal scale coverage of the east and south coasts of Upolu
Island nor of Sav@island outside Apolim§&trait.

0.8 A small scalel:500,000chart, NZ 86 covers the Samaalslands (including American
Samoa) and is considered a good landfall chart but it is not considered suitable for coastal
navigation and approaching coastal harbours.

0.9 Of critical concar is that there is no appropriate scale approach or harbour chart for the
port at Aleipata Gatitog at the eastern end of Upolu, which contains a wharf and the only slipway
in Samoaandis capale of slipping vessels up tg0DOtonnes and 5 in length. This port does

not feature ashigh risk in the numerical assessment due to #eklof traffic data to the port but
provision of adequatehartingis a prerequisite for future development.

0.10 Old charts and plansThe port of Asau on theanth-western coast of Sa\@is no longer
used commerciallyAn olcer chartNZ1414, scale 1:10,008ses a norGP$horizontal datumand
parts of the chart are CATZOC W provides adequate coverage for recreational, game fishing
vessels and occasional vssiirom patrol vesseNafanua This clart would require significant
updating and positional shift to WG84 datumproduce an ENC which would be required should
the port be required to support future commercial shippinfReestablishment of leads and
chanrel markers would also be requiredNotably the replacement patrol vessel due2iéR0 will
also require ENC for navigation.

0.11 A sheet ol T I (i la@ny MZB61 at various scalegprovides basic informatiofor 11

small bays amhharboursbased orold, sparse sketch survey®hile the informatioris useful for
recreational yachtsand patrol vesseNafanua recompilation into metricunits needs to be
justified by potential future benefit

0.12 Thefullextentof | Y 2HERI& covered by smathkriniernational charts NZ 14629 (INT
629 at a scale of 1:1,500,0nd partial coverage is also on MZ630(INT630)and NZ14631
(INT631) at the same scale.ChartNZ 14605 (INT 605)at a scale of 1:3,500,000rovides an
overview of the ocean region. hEsesmaltscale charts are consideraditable for their inteneéd
purpose of ocean navigation.

0.13 Hazards to navigation The Samoan EEZ is relatively free from offshaangers with
Pascdankon the western boundarythe only hazaraharted at less than@®n deep. Most ofthe
coastline is surrounded by fringing reef of varying width, these being wider on the northern coast.
Outside the reef and within the 50m contour there are some isolated shoals with depths charted
between 9m and 25m, other uncharted sile may exisin the areas of old and sparserrveys.
Some areas of the more exposed south coast are stegpith deep water right up to the coastal
cliffs.

0.14 There arecurrently 23unlit FADscharted in the coastal waters of Samd4wever, the
Ministry of Fisheries advises that only one currently exi3tsis indicates that there is a failure of
the communication channel® report changes taMaritime Safety Information (MSl)to the
regional MSI and charting authority, LINEisherieDivisionintendsto deploy new FADs from
late June2017and game fishing interests are also known to deploy FADs. It is important that

RNA 20170916 B_V1.1 Vi

NEW ZEALAND MINISTRY OF W

Land Information
FOREIGN AFFAIRS & TRADE y ” New Zealand

Toita te whenua



{1 aHI@BRN2RINILKAO whral 'aasSaavysSyil
LR TR R R U RN U RN U RURU R RV AU RUR RN RURUR RN RURURURURURURURURURURURURURURURURT

charts are kept up to date for the correct positions of FADs as they are unlitcarsditute a
navigational hazard near thaoast. If a vessel becomes fouled on these devices and disables its
propulsion or steering, then it could contribute to the risk of grounding omiggrbyreef.

0.15 There is anodern LiDARbathymetric surveyof the coastal area of Samoahich was

carried out by Fugro LAB®hich provides good quality bathymetry at 5m spot spacirighe

coastal wates down to depthsof about 0m. Thisdata I & Ay AGALFft& 02ttt SOGSR
02 wssHewal rise monitoring project. However, mder the PacificRegional Navigation

Initiative, New Zealand funded additional processing of the data to exfwaitter hydrographic

information and identify seabed features significant t@vigation. The relevant charts are

currently being updated to include this new informatidrhis risk assessment has been conducted

using the standard of published charting in May 2017. Howeversidpgificantreduction in

hydrographiaisk that will be achieved @® the LIDAR data has been included in published charts

is also highlighted in sectie? and 8

Samoa In-Country Risk
Results
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Figurel: din-country¢ Risk Result¢see paragraph 0.4for numbers)

0.16 ¢ K $-O@ dzy®iigkBsséessmerfoundinsignificant risk in the offshore areas of the EEZ.
The significant hydrographic riskexistsin the approachedo, and within the port of Apia.
Heightenedrisk exists in the wider approaches to Apia and in the high traffic areas of Apolima
Strait betweernSaleldoga Harbour, Mulifanua Harbour and Apolima Island. This risk is associated

4 Fugro LADS is a commercial hydrographic survey company based in Australia who was selected to collect data
FT2NJ 6GKS GwAR3IS (G2 wSST¢ LINReSOio

5> Refer toGlossary and Definitions
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with the greatest vesselaffic densitybut the riskis lower tharnin the approaches to Apia because
of the higher quality of hydrographic survey in Apolima Strait.

0.17  The riskesults for Samoare summarised in the following tab{eumbers refer to locations
in Figure 1)

SAMOA
Summary of Hydrographic Risk Assessment Results
(Based omin-Country Risk)

Location Explanation Comparative
Risk Level
1. North coast UpoluApia Sole international port, high GT traffic,
Harbour close to sensitive reefs and reserves,
charted at CATZCE
2. North coast Upolu, @ar High GT trafficglose to important
approaches to Api&larbour reservescharted at CATZOC BoiD,
3. North coast Upolu, fishore | High GT Trafficlose to important Heightened
approaches to Apia Harbour | reefs,charted at CATZATQ
4. Apolima Strait and Very high GT traffic, close to coastal Heightened
Mulifanua Port to Salelologa | reefs, mostly charted at CATZOC A witli
Port some B and D areas
5. East coast Upolu, Afsta Low GT traffic but no sufficient scale Moderate
Port chart, close to reefs and reserves
CATZOC D
6.9 ad O2F ad { |LowGT traffic, close to coastal reefd Moderate
Cape Tuasivi to Lesolo Point | reservesCATZOC U
7.North-6 S& G { I @ A Low GT traffic, close to coastal reefs, Moderate
approaches to Asau Harbour | areas of CATZOC D and U
8. Southcoast Upoluroute Low GT traffic, close to sensitiveastal Moderate

betweenAleipata PortFalealili | reef and reserves charted &ATZOC D
Harbour,Safata Harbouand or CATZOC U
Cape Fatuosofia

9. North and east coasts of LowGT traffic, close to sensitive reefs Moderate
Upolu, out to 12 nm and reservesmnainly CATZOC U

10. Approaches to Apolima | High GT traffic, distarftom sensitive Moderate
Strait reefs CATZOO or U

11. b 2 NI K O 2: Vidinity | Low GT traffibut occasional cruise Moderate
of Matautu Bay ship, close tocoastal reef, CATZOC D

12. { 2dzi K 02 &l | Low GTraffic, close to coastal reef and Moderate
of Palauli andIS (i dzLJ- QA | reserves, CATZOC D

13. Generally, out to 20 nm Moderate GT traffic, distant from Low
from the coast coastal reef, CATZOC D

14. Offshore areas of EEZ Generally low GT traffic areas, distant
further than 20 nm from the from reefs and sensitive areas, CATZO
coast DorU

0.18 Thedregionak risk assessmendf Samoa iseen in the plot below This plot calibrates
the risk colour bands to the same scale as those used for the other -8agh pacific risk
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assessments. The fact that the resulting Samoa risk shows risk areas across the full range of
insignificant (green) to significant (redRk OF 6 Sa G KI G { I Y slofadsimi@@ RNE I NI L
order of magnitude to previous assessments of Tonga and the Cook Islands (Niue results showed
generally insignificant riskHowever, thigregionak result doesshowgeneraly lessrisk than the

G AQR2 dzy i NB ¢ NXB & dzf (adsignificarit Stubkbr il theli a#e8sNd® makierate and

heightened riskcompared to thedin-countryé analysis aFigure1 above. KS f 2 4SNJ a NS 3IA 2 y |
riskisa good result for Samoa. Note that the result is influenced bymbination of all the input

risk factors described in Annex B and there is no simplistic explanation. However, there is some

influence ofthe dregionaé risk weightingsdeing lowerthan the din-country risk weightinggor

some categoriegsee Annex E9ndthe risk classificationlseingquite sensitive to minor changes

in the risk colour bands particularly in the mid rangeouwf (light green) moderate(yellow) and
orange(heightened risk)

Samoa Regional Risk
Results

e &l
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Figure2: Risk results calibrated taregionak colour bands

0.19 Consideringhe currenthydrographiaisk, the benefits and costs of hydrographic
improvementsthe likelihood of increased coastal traffiom future development initiatives
and the cost of mitiggon of maritime accidents, the followincharting improvements are
recommended

a. TheLiDARbathymetrydata should bencorporated intothe published chart$o extend
the navigable areaand reduce those areas currently indicatédd G Ayl RSIljdzt G St
& dzNJJ S BhiS Rilt reduce the hydrographic risk in near coastal waters, and particularly
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improve thesafety of recreational, local fishing and patrol vessels that visit remote coastal
areas. It will also support the potential expansion of cruise vessel destisatio

b. Produce an appropriate scale approach and harbour char@keipataPort, (Satitog to
support potential future use of the port.

c. Thecontinuation of thel:50,000 scale coastal chart serieptovide a suitable approach
chart for the port of Aleipata and teupport future expanded cruise ship, recreational
and commercial operations. The priority for this sergethieeasterncoastof Upoluand
GKS y2NIKSNYy O2 ad 2 Fe risk atehsin®ak As@u2Ha@rBoNdagdd (G KS Y
Matautu Bay. Consideration should also be given to charting southern coast df/polu
where moderate hydrographic risk exists. The south coas{ df @is hoRconsidered
necessary due to the lack of traffic or hgdraphic risk This chart series will be of a
suitable scale as the source for ENC (compulsory for all SOLAS class vessels), and other
electronic chart systems commonly used in recreational vessels.

d. ModernisechartNZ 1414 Asaly shifting ito WGS84 hazontal datum to be compatible
with GPS positidng systems, angbroduce and equivalenENC to support future patrol
boat and future potential commercial port operations.

e. Modernisation (including metrication and incorporation of LIDAR data) of plans of those
non-commercial ports that are most utilised for recreational/superyacht, cruise ship and
patrol vessel visits to include:

Vailele Bay, Modernisation of fathoms plan

T 9

Saluafata Harbour Modernisation of fathoms plan

c. Fagaloa BayModernisation of fathoms plan

d. Safata Harbour Modernisation of fathoms plan

e. Siumu Bay Production of a new plan

f. Matautu Bay Production of a larger scale (1:25,000) plan

f. Ensure effective comunications of MSI from Samoan information sources to the
regional MSI coordinator and charting authorsty that changes that impact navigational
safety, such as thehartedstatus ofnavigational aidand FAD&re keptup to date.

0.20 Other hydrographimbservations

a. The port of Mulifanua has a very shallow dredged channel charted at 2.5m
deep. The ferrady Samoa IHas a designed draft of 2.35m and operates on a routine
schedule at all states of the tide. It is considered that at some stdtédide and in

some weather conditions interaction between the vessel and the seabed could occur,
this may cause the ship to shear off course resulting in an incident. It is recommended
consideration be given to dredging the channel to provide greaeier keel clearance.

b. The line of the outer leads at Mulifanua does not provide sufficient clearance
from the reef on the southern side and ships must approach the channel from the north
side of the lead line with the leads open. Consideration shoelditen todredging to
RNA 20170916_B_V1.1 X
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clear the channel (preferred) @epositioning the outer leads and adjusting the leading
line.

C. The line of the outer leads at Salelologa does not provide sufficient clearance
from the reef on the northern side and ships must approach the channel from south of
the lead line with the leads open. Consideration should be givelngdging to clear

the channel (preferred) orepositioning the outer leads and adjusting the leading line.
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GLOSSARMD DEFINITIORS

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 td8sponders (Radio
Regulations).

As Low as Reasongltractical

Atraditional Samoarcatamaran vessehow usually built of aluminium anoetween
8 and 15 metres in lengtiUsed for sea transport and fishing.

Aids to navigation Afloating or shore based light or mark that may be tit,a
virtual (electronically generated and transmitted) representation of such niagk,
assists a passing vessel in its positional awarefieqaipment fitted on a vessel to
aid positional or situabnal awareness are known as Navigational Aids.

The Sb5attribute of the M-QUAL objecthat specifies theZone of @Gnfidence
determinedby the hydrographic authoritfor a specified area of a charCATZOC is
amandatory attribute in an EN@htended to give mariners an indication of the
confidence they can place on the charted informatidhdepicts the final charted
reliability of that areg which includes an assessmenttbé quality of survey. feas
areencoded against five categories (ZOCA4, 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).

Cost Benefit Analysid-or consistency withrevious reports the CBA is defined in US
dollars.

Positive (particularly in a planned event) or negative (particularly in the case of an

I OOARSyGu® /2y&aSljdsSy0Sa OFly 0SS SELNBaaSR

ONBRAOE S¢ | ydRthdtwo@i2e¥ a Halgricad bv&ryiew of the risk. Note

GKFd ao2NAG ONBRAOGESE Aad [[dzAdGS RAFTFSNBY

OrasS 2F | LI &aaSyaSNJ aKALI ANRdzyRAYy3 2V
result might involve the death of 20%F G KS O2VYLX SYSyidi® ¢KS

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. This is the type used for Hydrographic risk vgork
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 the true number of incidents in each of the

8 For consistency, where abbreviations / acronyms are common with previous LINZ Risk Assessment Reports

the definitions have been aligned as far as practicable with tho@@amico Marine Report No. 14NZ262 M,
Issue 1, 27 Novemb&014)
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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 which, when used with a compliant ECDIEmeet IMO chart
carriage requirements for SOLAS class ships

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

Fish Aggregation Devic& manmade object consigtg of buoys or floats tethered
to the ocean floor use to attract pelagidish.

(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, rare) or in terms of the number of eventswang 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 the likelihood of an event occurring,aocombination 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 Tons and not
Tonnes. GT is universally usedregulatory 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
percentages of distillate added. It requires {ireating before burning and is only
used in large ships. HFO is close to crude oil in its pollpttential.

Hydrographic RiskThisrisk assessmemhethodology has been developed by LINZ
ThisHydrographic riskssessment methodology relies shippng 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 conditigidavigational Completyi, 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 Water

International Hydrographic Organization
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IMO International Maritime Organization

dan-country¢é  Refers taresults displayed usingplour band classification break values calculated
only from thelocalEEZ study area data, thus ensuring that the full colour range is
utilised in the heat map. These are relative results acrostottedEEZ.

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

Jenks Breaks (or Natural Break$is 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 groups while 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 ArcMampplementation was used in this analysis.

km Kilometre
kt Knot One nautical mile per hour
LiDAR An acronym referring ttight detection and ranging.Thisis a remote sensing

technologythat usesrapid pulsedaser light in tanakeaccuratemeasurements. It
can be used from aircraft to measure both terrain height and depth of water

LINZ Land Information New Zealan@lhe national hydrographic authority of New
Zealand

LW Low Water

m Metre.

MFO Marine Fuel Oil. Aeneric term referring toighter grades of fuel (such as marine

diesel oi(MDO)or marine gas oMGO) consisting démainly distillate oil that is
normally used in bunkers simallercommercial vesselsr those that require
frequent manoeuvring.

MMSI Maritime Mobile Servicédentity. Aunique 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 that impacts on safe navigation and needs to be communicated to mariners
and relevant nautical charting authorities.

MNZ Maritime New ZealandThe New Zealand maritime safetytlority.
ML Most Likey (referring to an Event)

nm International Nautical Mile A standard distance of 1&metres
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NPV

QGIS

QRA

O0Regionat

Risk

RTM
SAIS

Shapefile

SOLAS

SOPAC

SPC

SPREP

SWL

Net Present Value

Open source geographic information systesoftware useful for conductingpatial
Fylrteaixa 2F RFEGF® vDL{ aidlyRa F2NJ avdz yi
official project of the Open Source Geospatial Foundagiothsupports numerous

vector, raster, and database formats and functionalities.

Quantified Risk Assesment (QRA)Undertaken for a safety case approach when
measuring specifics. Totally numerical: For shipping this would be ship miles
transited divided by the number of incidents of, say, collision, contact, grounding, or
just expressed as the probabjlifor chance) of an incident occurring overall (e.qg.
aircraft passenger miles).

Results described @segionak are thosedisplayed using the same colour band
classification break values used in the regionaldiagramsof the previousSouth
West Pacificvydrographic risk assessmentiRegiona results are therefore
comparableo those previous assessments.

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

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

A popular geospatial vector data format fgeographic information systef®G|S)
software. It is developed and regulated ByRFor data interoperability amongSRI
and otherGlSsoftware products

The United Nations Safety of life at Sea Convention

Pacific Islandépplied Geoscienc€ommission Thiscommissiorwas brought under
the administration of SPRacific Regional Environment Program in 2010 and
became part of the SRGeoscience Division (GSBP011

Secretariat of the Pacific Community
Secretariat of the Pacific Regional Environment Programme. This is an
intergovernmental organisatioco-ordinating environmental projects across the

Pacific region.

SafeWorkingLoad. The lifting capacity of a crane, derrick or other lifting
equipment.
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TEU Twentyfoot Equivalent Units. The standard reference size of a shipping container,
thoughmany containers are up to twice the capacity of a container ship is measured
in the number of TEU it can carry

UNCLOS The United Nations Convention on Law of the.Sea

VHF Very High Frequencyhis efers to a frequencpandof radio often used foshort
rangemarine voice communications

wWC Worst Credibldreferring to an Event)

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

Z0C Zone of Confidence. The chartegpresentation of CATZOC

$ Dollars. Unless otherwise 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 increases and 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 years the deveioent of the UNCLOS and the formal
NBO23ayAlAzy 2 @ndinkdne eases sktended ednitdeéntal shelves to 350m@as
brought with it additional responsibilities on nations of all sizes to ensure that there are adequate
chartsto support safe naigation through their waters.

1.0.3 This hydrographic risk assessment uses an established methodology of combining geospatial
vessel traffic density information wittisk likelihood factorgincludingchart quality, andrisk

consequence factorguch as proximity to regions of cultural, biological or economic importaoce)
provide a spatial heat map indicating relativedés of risk.

1.0.4 Inreading this report it is important to understand the distinction betwéemerent Riskand
Hydrograhic Risk Inherent Risks easiest to understand; a port may present a difficult
circumstance such as constrainealvigation close to reefs and exposed to swell. This provides a
clear individual risk for vessels visiting that pdftydrographic riskas defined in this methodology
measures traffic in all geographic areas by volume, type and size and then applies a range of
consequence factors to provide a standardised risk outcomris the inherent risk of a single
transitfor an individual vessahay berelativelyhigh,howeverthe overall hydrogaphic risk result
may be lowbecause the number dfansitsper annum are low or the vessels invadvare smaller
than in other parts othe region.

1.1 Aim
1.1.1 The ains of this report are¢o:

a. describe the analysis of hydrographic risk relatin@&moa and Samoavaters
basedon the same LINZ developed Fs#tised methodology previously used to
assess hydrographic risk in Vanudhe Cook Islandsfongaand Niuein order to
inform prioritisation of hydrographic survey and chartimgprovements

b. analyseGIS derived plots showing the spatial distribution of shipping risk that
enables the Government &amoaandLINZo identify priority areas for focussing
hydrographic survey and chartimgprovements and

C. provide the Government of Samedth a GIS model that can be used to contribute
to the ongoing monitoring and management of hydrographic risk and maritime
areas.
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1.2  Methodology’

1.2.1 The method deployed uses risk assessment in a comparative way, to identifynattgas

the SamoarEEZhat are more susceptible to an incident involving either a large SOLAS vessel or
smallercargo, fishing or recreational vesseldisrisk is determinedn terms of the range of most
likely and worst credibleutcomes fompotential for loss of life, damage to the environment, damage
to economic development and impact to areas tha¢ culturally important to Samogweople.

1.2.2 The types of accidenhat can occur to vessels are relatathe type of vessehs well as
their size and cargo/passenger capacity. Details of vessel transit information is thus key to t
methodologyand was obtainedrom satellite AIS data {81S)the Samoan Port Authorit(SPA),
Sanoan Shippingorporation(SSCand Gvernment ministries includig Fisheries andotirisn?.

1.2.3 Ship traffic was analysed inGeographidnformation System (GIS)the details of how the
tracks were created and processed to remove anomalipsoigided at Annex Bnformation relating
to domestic commercial vessels not fitted withSwas addednanuallyto the ship traffic plofrom
information collected during the site visit to Samod®May 2017

1.2.4 Event Tees(seeAnnexA) were used taderive the realistic types afavigational incident
that could occur (grounding, foundering or collisiang their outcomes related to the vessel types
and the size of those vesseldiese outcomesonfirmed that the risk multipliers and the
consequenceriteriafor a risk matri{Annex E)were valid for SamoaThese values were thersed
in the GISisk calculationgseeAnnex F.

1.2.5 Theinformation known aboukey economic infrastructurémportant tourist destinations,
the cultural and resarcesensitivities of reefand the coastline ocBamoavere entered in the GIS
andused to influence the riskbnsequence criterizwhich wascombined with thetraffic analysis in
the GIS.A plot of each Iger of information used as an input to tlamalysigsincluded and
describedat AnnexD.

1.2.6 The use of a GBlowed a large number @feospatially referencethctorsto be considered

in terms of their risk contributior consequencgand linked to theraffic density The resulting

risk levels, comparat @S Ay Yy IF G dzNB>X O02dzf R 6S RAALI had'SR Ay (K.
Thisprocess prodced a graphical output that igsuallyeasy to interpret.A detailed description of

the GIS Analysis and Hydrographic risk assessment methodologies haaibésimed by LINZ

1.2.7 The methoalogyis advantageous as itpsimarily data drivenfrom existing factual
information (i.e. reducing opiniotbased input)and only uses expert judgemewhere necessario
identify the relevant risk factor@.g.usngevent tree outcomes and risk criteria)

" This report applies the same methodology describe(Marico Marine Report No. 14NZ26XM, Issue 1, 27
November 2014)as further adapted iIlRNAPL16002NIUE Hydrographic Riglssessment, 201&)ith minor
adjustments to apply to Samoa

8 Refer to Annex H for a full list of consultations.

9 (Marico Marine Report No. 12NZ246, Issue 3, February Z0la8)co Marine Report No. 15NZ322 Issue 03, 5
August 2015)
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1.2.8 In summarythe assessment was conducted as follows:

a. Vessel traffic analysi® build a model of shipping movements througamoarwaters
was undertakerusingsatellite derived AlS data fdanuary Decemler 2016

b. Additional domestic vessel traffic was identified from local sources and manually added
to the traffic layers,

c. anumber of factors related to maritime risk were then identified and scored on a five
point scale (i.e. Risk Matrix) across the studBaathis included the confidence of the
current nautical charting,

d. each risk factor was then weighted in terms of its relative importance to the final model
and combined with the traffic analysis to produce a final cumulative plot of hydrographic
risk inSamoaand the risk results arpresented in Section 7, and

e. consideration of possible future commercial operations at Asau and AleigBatédoa)
were used as a basis to estimate additional traffic in these areas anohrhe risk
model to estimate thepotential impact.

1.3 Risk calculation and GIS implementation

1.3.1 As described abovend to maintain consistency with previous results, the ridleda used
throughout theanalysis is common with similar work undertaken in Vanpidi Cook Islands,

Tongaand Niue The calculation ofhydrographic risk foBamoaalsouses asimilarGIS

implementation of a weighted overlay methad that used in the risk assessments\nuaty'®

Cook Island$' Tongd2andNiue®® The documerdd [ Lb % | & RNPs3edsmedkK A O wA &1 !
Methodology Updaté'* andthe éAnnexes to thé/anuatu Risk Assessmédreport!® provide a good
explanation of the method buadditionaldetails of this risk calculation are provided in Ankex

1.4 Cost benefit analysis

1.4.1 Where recommendationfor charting improvements are made these are supported by a
cost benefit analysis. The details are provided in Section 8.

10 (Marico Marine Report No. 12NZ246 January 2013)

11 (Marico Marine Report No. 14NZ262MR Issue 02, 20 January 2015)

12 (Marico Marine Report No. 14NZ26XM, Issue 1, 27 November 2014)

B (Land Information New Zealand and Rod Nairn & Associates Pty Ltd, 2016)
14 (Marico Marine Report bl 15NZ322 Issue 03, 5 August 2015)

15 (Marico Marine Report No. 12NZ246 January 2013)
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2. COUNTRY INFORMATI@ND ECONOMY

2.1 Upolu and Savaii'lslands

2.1.1 The Independent State of Samgaeviouslyknown asWestern Samo&’liessouth d the
equatorandoccupiesan almostcentral positionwithin the Polynesian region of the Pacific Ocean
Stuated between Tokelau andidg, & latitude 13° 35(Bouth andlongitude172° 20QNest, Samoa
lies half way between New Zealand and Hawpjiroximately 130 km to @ northwest ofnearby
American Samaa

=
)

*, COMMONWEALTH WAKE ISLAND (U.S.) HAWAIAN IS. 0
- OF THE Nr:om HERN Wis
‘MARIA :
GUAM -ISLANDS {U.S}} PACIFIC
U.S] OCEAN

MARSHALL ISLANDS

T \" ¢ W 3 sast of Nuku‘alofa, Tonga, at 27° S lat,,
2 \ 2 St 109° W long. :
,Auu FEDERATED STATES OF
ONE : Tarawa
e e ©(Ba|r|h)
PAPUA Yaren
GUI\EA

TUVALU

Easter Island is located 4500 milas

TOKELAU

Ql’ﬁﬁbv “\O«tlomara (N.Z.)
.A. .
MA@ - .| cooKIs.
gl \ INZ) PR
AUSTRALIA @Suva | TONGA e
ELEVATION | .. : : u{'s : qavmnzsu
metres faat - : (N.Z) \ FR)
2000 6562 NEW CALEDONIA (FR.) AMERICAN
1000 3281 SAMOA
500 — 1640 ‘ W) ¢ o
200 656 /,.-\ - renc cwnes
éf.. /0 B0O0 1000 mi extends to 132 long.
—_— “© Cap:tals »/ 0 800 1600 km @ 2008 Encyclop=dia Britannica, Inc.

Figure3: South West Pacific (Source: Encydedia Britannica)

2.1.2 Samodsone of the largesthaingroupsin Polynesiacomprisngislands, atolls and
submerged reef banksThere arenine individualislands Upoly, { | & IMandhb, and Apolima and

tKS dzy AYKFO0AGSR AaflyRa 27F Cl ydz G (JizBslénY dzWl = b dz
0 { I ALax g A OY 2 [HaRdimasslowedh& approximately 1,707 Krt63 kmlong by32 kmwide).
Lyinga short distanceoutheast across Apolima Strait is UlptslandUpolu){ I Y2 Qa4 20 KSNJ Y

island Upoluis slightly smaller in sizg 1,119 knt (63 kmlong by21 kmwide). { | Y 2réngiaing
islandsandisletslie close offshoreprimarily around thesoutheastpoint of Upoluin the vicinity of

B¢ KS O2dzy iNE RNRLIJIJISR GKS 2SA0SNYyQ FTNRY Aida GAGES w2 S3
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Cape Tapagandinsidethe southern part oApolima{ G NI A0 06SG6SSy /LIS t I SLI S
Fatuosofia.

Figure4: South coast oSavai'i Islandleft) - and Falefa ValleyUpolu Island(right)

2.1.3 Sitting on the edge of the Pacific Plateme 70 milesorth of the Tonga Trenéh | Y2 I Qa
islands are predominantiyjmade up ofbasalt rockhaving been formed througéxtensivevolcanic
activity. Samoa istill considered geologically activas recenlty asSeptember 2009 the Samoan
archipelago recorded significantundersea earthquakeegistering anagnitudeof 8.3.

Figure5:{ @ AQA LatlyR 60F010 FyR ! LRfdz LatlyR 6FNRYGU

17 (Hill, 1991)
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2.1.4 Both main islandfeature arugged mountairinterior whichis borderedby a flat to gently
undulating coastal plaif. I @ A QA Aa K2YS (2 atitscer&fisSsimdlak S & KA St |
central mountain range extends the length of Updhe highest peakeingMauga Fita(1,100m).

2.15 Coastline. Samo& éoastlineis approximatelyt04 knt® andis generally roky and steego.

The coastline cahbe described as either having a wide fringing mebichtransitions to a shallow

barrier reef,is cliff-like with little if anyadjacentreef development, ocomprisesa low, narrow

coastal strip made up of fringing reefs and lagoons, long beaches, barrier spits and coastal swamp

areas Much of the coastlin@round Upoluor examplehasa fringingreef which enclosgany

number ofshallow lagoonsAn extensivesheB EA a & 2 FF ! LGrive@fpayf 2 NI K O2 |
from a fewareasto the north and northwesof the island andilongparts of theeastern coastline
02NRSNAY3 ! LREAYEF { 0N AGZ { ficdnitbarfek orfAingingtddfB R2 YA y I y (

2.1.6 The oceanic seabed around Samoa rises sharply from several kilometres depth from a
relatively short distance offshore

2.17 Exclusive Economic ZoEEZp { | YEZdowes approximatel§20,000 kmiand isdeep
andotherwise unremarkablé® BorderingAmerican Samqd okelay TongaandWallis and Futuna
it standsout asthe smallest EEZ in the South Pacific.

175 W 170°' W
\ ( V7
\ f « Atafu
| ' « Nukunonuy
: ‘ + Fakaofo
Tuvalu, Tokelau
10§ ’ -‘ -
o i |  Cook
F -\’;l - Swain's l‘ islands .
Wallis & [ e
| .
Futuna . 3
SAMOA ™
Mata'utu
savaii " Apia /
o o ! / Tutuil dan Istand
:u!u ] _{_-,.~-~~""'] 5 Upoly / r}em pa ¥ Manu'a Islands
i Bia.” / Pago Pago
15'S N SR
American Samoa |
“. |
k‘x. 3 \ e
4.\\ Tonga \-._ ‘
) L % /
f Niue =~
f"} 4 i
i a Alofi

Figure6:{ I Y2 Qa4 99% 6{ 2dzNOSY DAttt SGGZ HAamMmMO

BAtanelevatono Xy py YSOUNBaz aldz@3l {AfA&GAfA Aa {I Y2l Qa KAIK!
19 (Commonwealth Governance Samoa, n.d.)
20 (Fisheries Division, 2009)his approximation is supported by the Pacific Commy8BC) which estimates
{FLY2F Qa 99% {#eaciiccCommunity (BPO), 2017%)
ACdzNIKSNJ RSGFAfa NBIFINRAYI {lFY2FQa 99% OFy 6S 2060l AyS
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2.1.8 WhilethelS I NB y2 2FFaK2NB Aafl yR&soneNjnRdd A y3d NBST
submarine features do exist offshofdost notable is the Machias Seamount (minimum depth
approximaely 600 m) in the southern reaches of the EEZ abo0tkii south of Upolu. In addition,

Pasco Bank (14 mjpd an unnamed 21 m bank deated some 222240km to the westorth

west2 ¥ { | @ laktiieverylw@dterreyitiemity of the EEZwith Taviuni Bankl(Z m)a further 20

km distant andoutside the EEZ.

2.19 Climate.The region's tropicaand humid climateis influenced by the mountagus nature of
Samodtself. The climate is relatively casgent throudhout the year and is thereforeonducive to
the development oflense rainforestvhichtendsto coverthe rugged interiorof both Upolu and

{ I @ Ardn@Mhpecipitation across Samoa varies from more ti2a540 mm(100 incheyon the
northern and western coasts to more tha620 mm(300 inche}over the inland range¥.
Southeast trade winds prevaiiroughout the dry seaso(May to Octoberbacking on occasion to
the north during the wet season.

2.110 During the wet seaso(November to Aprilseveretropical stormscanoccurandinvariably
causewidespread damag®. According to the Samoa NationtINR LA O £ / @0f 2y S tflyX
tropical cyclone risk is rated &xtremeZ* Between 1969 and 2010, 52 tropical cyclones passed

within 400 km of Samdasuggestingropical storms and cyclondsatureas2 Yy S 2 F nfah Y2 | Q&
naturalhazarda. The Pacific Catastrophe Risk Assessment and Financing Inhedestimated that

in the Samoan regiotiropical cyclones ofategory 2 and #tensitieshave a return period of 13

and 35 years respectivetf

2.111 Heritage{ I Y2 I Q& | y Olgaaiieting wag acdoss the Patific in océaning

canoes thousands of years ago. Over tithe people of Samohave interacted with other groups

throughout thePolynesiamregion Interwoven cultures and bloodlines have helped strengthen the

tiesof{f Y2 yR YlIyeé 2F GKS O2dzy iNEQ&a {2dziK tIF OAFAO

2.1.122 Samoans are mainly of Polynesian heritage &
the majority are considered ethnic Samoans
European whalerandtraders started to arrivén
Samoadn thelate 1700s followed by missionariein
the early 1800sAccordingly, pople of mixed
European and Polynesian ancestry account for mu =
2F GKS 02 dzy (anNEBhe éultutegdddlddzt |-
strong Christian beliefs

Figure7: Impressive churches are a feature of Samaodillages

(http://www.marineregions.org/eezdetails.php?mrgid=8445&zone=adez

22 (Foster, 2016)

21n December 2012, extensive flooding and wind damage from Tropical C¥atanéCategory 4) displaced
over 6,000 people and damaged or dested an estimated 1,500 homes on Upddiand.

24 (Samoa National Tropical Cyclone Plan 2006 , 2006)

25 (Asian Development Bank, 2015)

26 (Samoa Posbisaster Needs Assessmentidne Evan 2012, 2013)
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Ethnic composition (2006)

. Samoan (Polynesian)

. Euronesian
(European and Polynesian)

L

European and U.S. white

@ Encyclopadia Britannica, Inc.

Figure8: Samoa- Ethnic Composition 200&

2.1.13 Population.From an estimated 80,000 in the 195@s| Y2 I Q& lhi Hodifet by xhe v
mid-1990sand by 2006 was in the order of 181,00We lasbfficial census (2011) recorded a
population of 187,820The current population of Samoali85,502% with 81% of people residing
outside themainurban areag® While mostSamoans live along the coastal margins in village
settings, the capital Apia on thaorthern coast of Upolu, is home to approximately diféh of
(Y2 Q& LRLMzZ I GAZ2Y D

. No. of h'holds Population

Region

2011 2015 2011 2015
SAMOA 26,205 28,119 | 186,889 | 194,335
Apia Urban Area 5,389 5,554 36,400 36,232
North West Upolu 8,776 9,732 62,045 66,969
Rest of Upolu 5,925 6,311 44,235 45,303
Savaii 6,115 6,522 44,209 45,831

Figure9: Demographic Situation in Samd&ource:Samoa Bureau of Statistiys

27 (Foster, 2016)
28 (Samoa Population Live, n.d.)
2% (Samoa Bureau of Statistics, n.and (Commonwealth Governance Samoa, n.d.)
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Rural and urban population

2015

Urban population
2015 )
19.1 %

\
N Rural population
2015
80.9 %

® Rural p ‘[\Hi‘xt.”h. Urban population
201 1

201

Figure10: Samoa- Rural and Urban Population Breakdow#i

2.1.14 Since the late 1950s the country has experienaetclining rate ipopulationgrowth.
While many Samoans contimuto emigrate to New Zealand and Australia and even further afeeld
the United Statesthisdecline haplateauedsince the early 1980$lowevercompared to the world
average population growth in Samoi still relatively low with acurrentrate ofapproximately
0.6%3!

% annual growth rate

Figurell: Samoa- Population Growth Trend¢Source: United Nations FA&)

2.115 Government.The national government of Samoa is a-geierning parliamentary

democracy thatncorporatesvariousaspects of Samoan culture. The country maintairéead of

Statewith a Prime Minister heading uihe Executive Government.he Prime Minister, having been

St SOGSR o0& GKS [S3ratrdiA@dS 'aaSyotezr | LIRAYyGA |
662 YSYOSNE | NB RA NB O i-8anoad &n6 Gided etmigodipsiihitedhe O 2 dzy (i NE
remaining are directly elected from Samoeaimiefs|matai]). The Legislative Assemligresponsible

for the dayto-day management and administration of Samoa including the enforcemeaitlafvs.

30 UN Food and Agriculture Organisatidtg://www.fao.org/faostat/en/#country/244)
3! (Foster, 2016jCIA World FactBoakSamoa, n.d.and (Samoa Population Live, n.d.)
32 population and Housing Census 2011 Analytical Report, Government of Samoa
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2.116 There are eleven political distts @ (i n Yim Sathoawvith each district having its own
establishectonstitutional foundationfaavae; five districts are located on Upqglwhile the
remaining sixdivide{ | @ ITheQdpidal village within each political district administers and
coordinates theday-to-dayaffairs of the district. These political districts are further dividad #i
sub-districts €aipule) which have no administrative function but instead, serve as electoral
constituencies.

2.117 Atthe local level, Samoa comprisager 360villages, of which 4Bake upthe capitalApia
The direct consequence diit is that Apia does not have a common (centralised) administration
Local powerstill rests with the constituent villaggsee Section 3)

2.2 Economic Overview

2.2.1 Samoa is susceptible the effects ofexternal brcesthat canseriouslyimpactthe @ dzy i NB Q &
relatively fragile economy. Natural disastéranging fromtropical storms, floods, earthquakes and
tsunams etc) andinternationalcrisisevents can expose the econorysignificantrisk. While

Samoa had significantly reduced public debt les@ise the late 1990 & K S O 2entrgfiinNIELE &
increased from 34% in FY Z0R008to 60% oiGDPin FY2013/2014.3* This was mainly because of

the @ @S NY Wéey b &lapexpansionary policies following the global economic crisistbad

need forreconstructionexpenditurefollowing the 2009 tsunami and 2012 tropical cycl@vents

Tropical cyclone Earthquake
Average annual loss = US$ 6.9 million Average annual loss = US$ 2.9 million

2.5

35.4%
M Buildings

Cash crops

74.4% 64.6%

Infrastructure

0.0%

Figurel2: Average Annual Loss Due to Tropical Cyclones and Earthg&akes

2.22 Trade.Over the millennia, Samoan people haegularlyengaged in trade witlthe

O 2 dzy delgBbOuas, in partidar Fiji, Tonga, and Americann®sa. Today,because of its

geographytrade remaingust as important, particularlin terms ofefforts to further developthe

Samoa econony, in particular the expdmarket.¢ KS O2 dzy (i NB Q & autdrhotivg wie E L2 NIi &
harnessegto Australia) nonfillet frozen fish, beer, furniture, and fruit juicBy valueinsulated wire

remains the single largest export commaodity followedisi products.Unfortunately, the wire

harness industry will close down Bgptember2017when the Australian gananufacturing industry

closes®

33 (Official Web Portal of the Government of Samoa, n.d.)

34 (Asian Development Bank, 2014)

35 (SamodPostDisaster Needs Assessment Cyclone Evan 2012, 2013)
36 (Yazaki Corporation, 2016)
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Top Exports

40
s e
0

1 554854 Y8yi

INSULATED WIRE FROZEN FISH BEER FURNITURE
Insulated Wire Frozen Fish Beer Furniture
= Export % 377, 7.3 4.7 4
m Value (US$m) 19.5 3.9 2.1 2.1
m Export % B Value (US$m)
Figurel3: Samoa Major Exports Source:OEC)
Top Imports
120
100
R
80
60
40
20 Axis Title
=] p—
0
REFINED POULTRY MEAT PROCESSED FISH CARS
PETROLEUM
Reined Poultry Meat Processed Fish Cars
Petroleum
W Export % 23 4.2 1.9 1.9
| Value (US$m 107 2.3 8.5 2.1
B Export % mValue (US$m)
Figurel4: Samoa Major Imports (Source©OEC)
223 { Y2 Qa LINAYINEB AYLRNI& GSyR (42 06S I 3INRAOdzZ ( dz

machinery, consumer goods, processed fish, sawn wood, and petroleum prétiBgtsalue
NEFAYSR LISGNERCT Singe larhest impdttSollo@ed dpyodesse ATish.

37 (The Observatory of Economic Complexity, n.d.)
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224 {IY2FI Q& YIAYy (NI} RAyY3 NI a | N2
New ZealandSingaporeChina the United Statesnd
South Koreavhile for exportsthe top countries are
Australia, New Zealand, the United States, Americar =s=egd e e =us
Samoa and Indonest&.New Zealand and American s
Samoa feature as the primary destirats for
exported freshchilled and frozen fisf. Australiahas
beena keydestination for merchandise exportis
2015, imported goods from Sameaere worth
aroundAUSE34 millionwith the main importbeing
automotivewire harnesse$? However, this indusyr will i 015 vasaki EDS Samoa Lid. Apia Pl
close in 2017 as a consequence of cessation of vehicle will close in 2017
manufacture in Australfa.

Major import sources (2014) Major export destinations (2014)
. New Zealand
. China Australia
. us . New Zealand
57.8%
Australia - us
- Japan 19.6% other
3.79 other
© Encyclopaedia Britannica, Inc. © Encyclopadia Britannica, Inc.

Figurel6: Samoa 's Major Trading Partnecdmports and Exports (Foster 2016)

2.25 Balance of Trade| | Y 2disgloportionatevalue of importsover exports deliversa near
constant negativéoalance of traddigure.In 2015 exports amounted to US$58.9 million (NZ$85.1
million) while importgotalled US$370.6 millio (NZ$535.4 millionPuring the last five years

exports have decreased at an annualised ratedd®% while imports have increasedaatate of

3.2%* Thistrend is unlikely to change significantly over the medium to longer term ddeltoY 2 I Q &
isolation, limited natural resources, and narrow econorb&se.

38 (Foster, 2016)

39 (Ministry of Agriculture and Fisheries Annual Report 22164)

40 (Samoan Country Brief, 201T)p to60 containers of fabricated motor vehicle harnesses are shipped from
Apia to Melbourne each montfThese harnesses are maactured by Yazaki Corporaticam
international company with a wideanging global networkyazaki EDS Samoa Ltd was established in 1995
with the companybeing Samoa's largest private sector employer.

41 (Yazaki Corporation, 2016)

42 (The Observatory of Economic Complexity, n.d.)
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Figurel7: Imports and Exports (By ValuelLl995- 2014 (Source: OEC)

2.26 Trade Initiatives.Initiatives such ashe Pacific Agreement on Closer Economic Relations
(PACER)lus initiative aims to assist Pacific Island Countries ,(ilatl)dingSamoaenhanceregional
trade, integrateeconornies, and promotdérade capacitybuilding. Once signed, this agreement
shouldprovide the opportunity for economic growth through development assistance designed to
strengthen{ I Y 2dbidto trade®

2.27 GDP.The GDP figure for Samoa in 2015 was US$761 million (approximately NZ$1.1 billion);

this equates to US$3,938 (NZ$5,689) per capita.Y2  Qa D5t Kl a GNBYRSR dzLJs |

1990s “* GDP is projected to grow at 5% (20a6d 2942017).

GDP Growth: Samoa

% per year

-19

Figurel8: GDP Growth Samoa- 20112015 (Source: ADB)

2.28 TheGovernment acknowledges that ongoing reliance on foreigrcaithot be sustained

over the medium to longer teromHowever at presentthe economy igeliant oninternational
investmentalong with capacityuilding grantsand related loangrovided through the Asia

Development Bank (ADB) and from countries like Australia, New Zealand and the United States.
Since 1966the ADB hagartnered with the Samoan Govermmt andapproved a total of over
b%bndom YAtfA2Y Ay t2lyax !'5. CdzyR INIrydGasz FyR
developmentwhile aid from New Zealand in the 2015/16 Financial Year amounted to NZ$25.7
million#® Thisaid tends to be disthuted across a number afeveloping sectorimcludingagriculture

43 (Department of Foreign Affairs and Trade, n.d.)
44 (The World Bank, n.d.)
45 (Asian Development Bank, 20X5)d (Asian Development Bank, 2014)
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and natural resources, education, energy, finance, and municipal infrastructure services, and
includesprojectsdesignedi 2 62230 NB@SydzS FyR SYLI 28YS¥id Ay {1

2.29 An additional source of income for the economy are family remittanebgch are sent back
from Samoans living abroaNew Zealand, Australia and the United States are the main source of
remittanceswhichaccount for as much as orsixth of householdncome*’ In 2015 remittances

from abroad accounted for28: { I Y2I“Qa D5t @

/\/ \/\

/ PR N
/ A SAMDA
- /“*-\ or

’\_/ \"“\_ .k'

/

Figurel9: Samoa Remittances (% of GDP3durce:The World Bank)

46 (New Zealand Foreign Affairs and Trade , n.d.)
47 (Foster, 2016)
48 (The World BankRemittances, n.d.)
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2.3 Main Economic Sectors

2.3.1 Agriculture

2.3.1.1 Samoa comprisesland area of 2,840 kA{284,000 ha/702,000 acre®)Over 60% of Samoa
is forested while the area allocated to agriculture is approximately 77,295 ha (191,002 atfes).
AAIAYATFAOLI YOG LRNIAZ2Y 2F {FY2l Qa G2@m | oAt ofS

Land Use

1961 - 2014

400

200

1000 ha

T A S B
o' - HY O 4 9\
NN N AN PN AN

D

AR D D A
P XS OO
G R I G N

@® Samoa @ Samoa @ Samoa
Agricultural area Forest Other land

Figure20: Land Use Across Sanfda

2.3.1.2 Agriculture continues to play a critical role in 02 dzy” échid®rflyaandnore generallyin
Samoan societfsee Section 3)t providesfood for the family employmentandis seeras a
secondarysource ofhouseholdincome.The sector employs around two thirds of the to&dmoan
workforceeitherin paid or unpaid labouand supports upwards of 180,000 rufamilies®®

Agricultural Area
1961 - 2014

100

50

1000 ha

b(\’b o & &

@® Samoa @® Samoa ® Samoa
Arable land Permanent crops Permanent meadows and pastures
Source: FAOSTAT (Mar 14, 2017)

Figure21: Agricultural Land Use in Samoa (Source: Agricultural Survey 2015 Report)

49 (Food and Agriculture Organization of the United Nations, n.d.)
50(CIA World FactBoakSamoa, n.d.)
51 (Report on SamoAgricultural Survey 2015, 2016)

52 (Food and Agriculture Organization, n.d.)
53 (Samoa Agriculture Competitiveness Enhancement Project, 2016)
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Agriculture- Main Land Use 2015
(Acres)

0
6% 16%

/
Q%%’

N

|

2%

= Temporaily Fallovs= Livestock Temporary Crops

= Non-agricultural = Permanent Crops

Figure22: Agriculture- Main Land UseSource:Samoa AgriculturaSurvey 2015)

23131 LIWNRPEAYI GSté& ym: 27F { | Y2th&andabmhgly kA ¥ BdoaBtél NY S NB
plainsin what is termed¥illage agricultur€* As opposed teommercialplantation agriculturejn

which there is limited local involvemeatross Samoahis localisedform of subsistence farming

usesthe largest areas dll availabldand (12.4%Yor crops and for raising livestoakd employs the
YI22NAGe 2F {l Y2 Qa I 02dzNJ F2NDOS the mapPpride®& IANR gy
stapleand cash cropscludingcoconuts, cocoa, bananas, taro@mu, breadfruit, sugarcane, yams,

manioc, and various fruit€oconut products, cocoa, and bananas are produced for export.

2.3.1.4 Samoans also maintain livestockdamave in more recent timesliversified into cattle, pigs,
poultry, goats and horse&aisinglivestock is usually coitered to be a busehold activityagain,
there is little commercial activitin this areaBetween 2®9 and 2015 Samoa experienced®o
increase in the number of households maintaingadtle livestock (19,208 households in 2015
compared to 15,955 in 2009 Aspart of current sectoreform and throughreceipt ofdevelopment
aid, cattle productionmight make moreof acontribution to the Samoan econonin the futureand
develop to the extent thaSamoa may be able teduce currentevels offrozenbeef imports.

2.3.15 There is little if any new land being brought under cultivation; most land (89%) used for
permanent or temporargrops has been cultivated for ten or more yeat#hile there are marked
differences between the soils of the lowlands and those of the highlands, thecsods Samois
generallyof poor quality Further, apart from Afulilo Dam and Lake Fith(Upolu),there arefew
permanent lakes, rivers or water courses. These factors place added pressarsectorthat is
generally consideretb be underperformingwith productionhaving been in declinever the past
three decadesSector erformance hagontinued to bepoor in recent yearslue to theprevalence

54 (Toleafoa, 2014)

SSTaro is seen as being the most important staple food in Samoa. The number of households growing taro is
increasing primarily due to the recent opening up of regular overseas markets for export along and through
the active promotior2 ¥ { | Y #rt cfbps bybthel@vernment

56 (Report on Samoa Agricultural Survey 2015, 2016)
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of crop disease, low labour productivity, substandard agricultural infrastructure and support services
and theeffects of natural disasters

&\\\\\\\\\\\\\\\\\\\\\\\\\\\N Disaster Effects

DamagethousandSAY ‘ LossestousandSAT ‘ Total thousandSAY
Sector
Agriculture 4,905 58,061 62,96
Livestock 3,516 800 4316
Fisheries 2,084 5,493 7,602

Tablel Summary of Damage and Loss by Cycl&vanin Samo&’

2.31.6 Significant gantitiesof food thereforey SSR (2 ©6S AYLRNISR G2 adadl .
(in particularwheat flour, rice, sheep, pig and goat meat, butter, milk, vegetables and fruit). The

reliance on food importkas acompoundingS T ¥ SOG4 2y { I Y2 Q& dulkuial y OS 27F
aSOG2NNa O2yidNRodziAzy i 2tol1R% ih 208%0 a little bverio%yh FNB Y ™M i
2011%In 2013, the sectostill onlyaccouned¥ 2 NJ I NB dzy R (g2 Tataoinda 2F { | Y2
10%>°

2.3.1.7 As important as agricultureisto Santdba S O2y2Ye& > LI NLAOdzZ | NI & Ay
sector does not provide many opportunities factualpaid work.In 2015 only 1% of households
considered employment in the agriculture sector to be their main source of inééme.

e tura ocouemion
agricultural occupation
Paid work in agricultural §
occupation

Own non-agricultural
business -
Fishing [
Raising livestock !

Growing crops —

0 2 4 6 8 10 12 14 16
No. of households ('000)

Figure23: Number of Households by Main Sources of Income (Samoa Agricultural Survey 2015)

2.31.8 Initiatives. A range of gonsored programmeare in placea reduce the significant gap that

currently existsn levels of incomavhen compaing rural and urban areashese programmesok

G2 AYLINRGS (KS O2dzy iNEQa F22R &aSOdzaNARiG& YR F2NBA
substitution and increased expaopportunities. For example, wh the assistance of the World Bank,

57 (Samoa Posbisaster Needs Assessment Cyclone Evan 2012, 2013)

%8 (Lee, 2009and (Samoa Posbisaster Needs Assessment Cyclone Evan 2012, 2013)
%9 (Foster, 2016and (Asian Development Bank, 2015)

60 (Report on Samoa Agricultural Sunzgi5s, 2016)
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{ I Y 2Mirgxstky of Agriculture and Fisheries is implementing 8anoa Agriculture
Competitiveness Projetargeting thelivestock and the fruit and vegetable sectofhis programme
is strivingto ensure local producésegetable cropsgaptures a growingroportion of the domestic
food marketto helpincrease rural household incomeimilarly the Scientific ReseargDrganisation
of Samoa has successfully produced flour from breadfititch is a seasonal staple crop. The

Organisatioris looking to mar&t the product locally while at the same time, exploring potential
export markets abroad.

23.2 Fishing

2321{ Y2l Q& ¥FA &KA Yy dnshorgitoaztalirolEfishidgavid dishared@mmercial
fishing.¢ KS @I aid Y 22 Ndyindustrgstunderiakérdn Radiondibasiskid is largely
home-grown. In 2007 foreign-based commercial operationprimarily workingoffshore) only
FOO02dzy i SR F2NJ n ®w’: whildaccess {ficercdds paidyby fdmign fisBingli O K
vesselonly represented 0.15% of all Government reverfle.

Coastal Coastal Cifshers Offsi.mre Fresh- Aqua-
: . locally- foreign-
commercial | subsistence water culture
based based??
Volume of production (metric tonnes) 4129 4495 3755 25| 10 10
Value of production (USD) 19557592 | 14903 842| 8362836 49 300 33 206 33 206

Figure24: Fishing Categories 20G67Samoa (Source: Gillett 2011)

2.3.2.2 Inshore/CoastalFishing. The main purposef the inshoretroll industryisto provide for
home consumptior{noting that fish forms a key component of the Samoan)ffieindto help
supplementhousehold incoméhrough local markebr restaurantsales®® The vast majority of

households in Samadaat engage in fishindimit their activities to theinshore areasprimarily for
subsistence purposes

N:.of Fresh
fishing Inshore Offshore
water
Region h'holds
SAMOA 5,943 5,533 872 377
Apia Urban Area 288 213 51 24
North West Upolu 1,175 1,125 98 12
Rest of Upolu 2,051 1,952 208 66
Savaii 2.429 2,242 516 275

Figure25: No. of Household by Fishing Habitat Regon (Source: Samoan A§urvey 2015)

51 (Fishery and Aquaculture Country Profifgamoa, 2009)
52 (Food and Agricultural Organization of the United Nations, 2009)
53 Trolling consists of towing several lines with baituses attachedTrollfishing tends to targetlbacore tuna

and onlyaccounts for a very small percentage of the wdtda catch of tunaThis is consistent with trolling
being associated with subsistence fishing.
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Market Total Estimated Total Estimated % Weight | % Value
Value (SAT) Volume (mt)

Apia Fish Market $565,511.68 48.453 42.88 41.4

Fugalei Agriculture $144,590.53 5.776 3i11 10.59

Roadside (Apia to $489,383.93 42.23 37.37 35.83
Faleolo)

Salelologa Market $166,332.56 16.537 14.64 12.18

$1,365,818.70 112.996 100 100

Figure26: Annual Catch of Domestic Fish Speciddain Market Outlets 20144

2.3.23 OffshoreHshing.Commercialoperations furtheroffshoreare more critical tdhe econony.

In 2007 commercial fishingctivities (norforeign basedyontributed US88.5million (NZ2$40.4
million) tod K S O 2GRA6.29E°Q & Y 2dffRarefishing industry is primarilfocussed orthe
commercial tua industry With the conversionand new buildsof the alia boat designto support
2FTFaK2NBE f2y3ftAyS FAAKAYI Ay (GKS YAR mbpdhnasz
in earnest inthe late 1990sand now comprisea combination oidvancedlia boats(still for small
scale operations onlynd largerdomesticmono-hull vesselsof 12.5or more metresin length®

2324In2013+snmn F G201t 2F cn O2YYSNOAFE f2y3ftAySs
EEZS\ T Sk Of I aa NBaAGNAOGA2ya | NB Odz2NNBydfe LX I OS
attempt to regulat the industry.US purse seine vessels are also permitted to operate in the

Samoan EEZ.

R

Vessel Class | License Caps Licensing Licensed

Fees ($ST) Vessels
A (Up to 11m) 100 200 54
B (> 11-12.5m) 10 1,000 0
C (>12.5-15m) 10 5,500 2
D (>15-20.5m) 12 8,000 6
E (>20.5m) 5 10,000 2

Figure27: Vessel Classes, Licence Caps and Licenced Ve264l320147

64 (Ministry of Agriculture and Fisheries Annual Report 2Q184)
5 (Fishery and Aquaculture Country Profifgamoa, 2009)
8 Thealia fishing fleéi @olvementin the tuna longline fisheris limitedwith much of the catch
being taken by larger monrbull vessels(MAF, 2015)
57 (Ministry of Agriculture and Fisheries Annual Report 20184) MAF discussions 2017 indicate that an
additional class F for vessels Ww#l introduced in 2017 with a cap of 8 licences.
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GROSS CLASS | LENGTH(m) | FISHING METHOD | 2010 | 2011 | 2012 | 2013 | 2014

REGISTERED
TONNAGE

0-10 Al Upto1l | Longlineand Troll 37 35 23 27 29

B >11-12.5 Longline T 1 1 0 0

U020 C >12.515 | Longline 3 3 2 2 2

D >15-20.5 Longline 6 5 8 8 7

50-200 E >20.5 Longline 3 2 2 2 4

Figure28: No. of Samoan Vessels Activey”  { | Y 2010201456utée MAF¢ Fisheries Div).

2325{ I Y2 Qa loAghnefiedtRndI® unload theirdomesticcatch in Apiaeither on the
main wharf area or across tHishery wharf atSavalaldn ApiaHarbour.’® Some of the smallaalia

longliner boatsalsooffload at a few of the smaller landing sites aroyndt @1 A QA #F y R | LJ2 f dz

2.3.2.6 Currentlythe majority of theoffshoretuna catch ispacked andexportedfrozen whole
thoughlimited fish processing is condedt inwarehousefacilitiesand within the Port of Api& It
has also beesuggestedhe Governmentmight beconsidering establishingreew fish processing
plant at Asawr Aleiapata but no firm decisions have yet been made

Figure29: Fisheries Wharf, Savalal@pia Harbour(Source: Samoa Ports Authority)

88 The facility aSavalaldhowever,generates littleexportrevenue and tends to focus on the domestic
market/restaurant trade.

OftSt2ft23F 2KINF o0{F BFAQA0 T 2aldodrhercillfihaics bdsétda 06SSy ARS
support thealia fishing industry. Th#linistry of Agriculture and Fisheries of Samoa is currently discussing
possible development plans with the Samoan Port Authority.

0 (Asian DevelopmerBank, 2015)
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2.3.27 About 73%o0f the total offshorecatch is sent abroadither by ship or ajr80%of this catch is

exported asfrozen tuna destined for the tuneannery in neighbouring American Samima2007

2SN KFEEF 2F Ftf {IY2FI Q&4 SELRNIa O2yaAraiSR 2F TFA
US$7.6 million (NZ$10.8 million).

EXPORT TYPE 2010 2011 2012 2013 2014
FROZEN 2,603 1,229 1,777 1,435 730
FRESH CHILLED 99 100 49 7 28
~ TOTAL T T e 732

Figure30: Volume of Frozen and Fresh Chilled Fskports- 200920131

2328 { Y2 Q& 2FFaK2NB | ycBntindes kofacd & numbeériofctikaieygas. 1A Y R dza { NJ
2014 the industry recorded its lowest tun@lbacore)catch in the last five years and the second
lowest over the pecedingtwelve yeas. Compounding the situation is the fact that

1 due to the relatively small size of the EEZ and the cap on vessel nyinbegasinghe
offshore catclremainsproblematic

91 the fishingsector remains susceptible to significant damage and loss resulting from tropical
storms;

1 longline fisling remaingdependent on sellingatchedo the tuna canneries in American
Samoa

9 the ongoing viability obperations at tlesecanneries is uncertaiprimarily due to
competitionfrom centresoperating in other foreign amtries;

T { I Y 2dmé&llacale operationalialonglinerfleet is being challengethrough competition
with largerdomestic and foreigtonglinervessels; and

9 thetuna longline fising sector continues to beonstrained by | Y2 I Qa avYl tf 99 %2
availability of wharf space Apia harbour, anthcreasingcosts of air freight totransport
fresh tunato overseasnarkets

2.3.29 Initiatives. TheGovernment, through the Fisheridzivision otthe Ministry of Agriculture
andFisheriescontinuesto investigateopportunities to promote the inshore and offshore fishing
sectors.Of note is the ongoing work of the Commercial Fisheries Management Advisory Committee
initseffortstodeve? LI I YR Y I yI 3S { | €aupled withrtetmgtionalddgv&lapmaantNE ®
aid, fisheriesrelated projects and bilateral technical cooperation, collaboration and assistance
programmes with Australia, New Zealand, China, Japan, and the European Uniajithathe

assistance of various regional agenciesluding the FFA, SPC, and SORaiibnalefforts continue

to promote better nanagement of coastandoffshore fishingareas/resources.

2.3.2.10 Other pecific initiativeseing investigated by the Mistry of Agriculture and Fisheries
include:

1 negotiatinglicensedaccess agreementgith neighbouringcountrieswhich currently
accommodate low levels of fishing effort in their EEZs

71 (MAF, 2015)
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1 developngcharter arrangements with foreign fishing vessels to &sblusively on the high
seas under the framework of the Commission Management Measure on Ch#&rters

1 encouragngforeign invesmentto establish viableoastal and offshoréshing operatios
with shore facilities for processing and exporting fresh or pssed tuna

1 increasngthe participation of private sector interests the fishing industryhrough the
provision ofsupport irfrastructure(e.g. betteranchoragsfor fishing vesselandthe
development othe Salelologavharf2 y  {ilash dit€nate commercial fisheries base
support the moreefficient handling and accumulation of fish from various sources for bulk
shipping to market)®and

1 investigating tle feasibility of supealia vesselso supplement the existing Samoan fishing
fleet to helpimprove the economics of theffshorefishing industry.

2.3.3 Tourism

2.3.3.1 Tourism in Samoa playdaxgerole in foreign exchange earnings andealisingbalance of
paymentslt is alsoa consideration when assessiig Y2 Q& SYLJX 2@ YSyd FA3IdzNBad

2.3.32 While there are regular visitors to Samoa who arrive by desmiajority visit by air.

Year % Visitor Arrivals(excluding Cruise Ships)
Air Sea Total
2004 93,946 4,209 98,155
2005 98,544 3,263 101,807
2006 112,411 3,471 115,882
2007 118653 3,703 122,356
2008 118459 3,743 122202
2009 127,327 1,978 129,305
2010 126,970 2,530 129,500
2011 124,706 2,898 127,604
2012 131,945 2,749 134,694
2013 122,171 2,502 124,673
2014 128,011 2,944 130,955

Figure3L1: Visitor Arrivals to Samoa 200201474

2.3.3.31In 2016, 12 cruise ships visited Samoa carrying 16,150 passengers and 7,8@Bisliew
similar to numbers obtained for 201Zlowever, revenue from cruise ship visitors (exclugiog
charges and agentfees) was ST$1.98illion which represented 0.5% of overall tourist earnings of
ST$390.illion and contributes less than 0.1% to overall GDP.

2 (The Ministry of Agriculture and Fisheries of Samoa, n.d.)

1t is understood that the Fisheries Division is currently engaging the Samoan Ports Authority on the possible
development of the harbour and wharf area.

74 Ministry of the Prime Minister and Cabinetmmigration Division, Ministry for RevengeCusbms Division,

and Samoa Bureau of Statistics

5 (Kitiona Pogi, Research and Statistics Manager, SAMOA Tourism Authority, 2017)
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2334 Y2 Q& G2dz2NRAad Ay Rdza (vl nathral disasteiis hawihgiak 2 dzii A G &
significant influence on the ongoing efficacy of the tourist traftee 2009%sunamievent adversely

impacted both tourist numbers and tourism earningsre generalljpecause an estimated 13% of

S Y2 Qa G2 dzNandpletelydSstinied biisefvdiyddamaged® The damage caused bye

tsunaminot onlyresulted insignificant physical destruction across the regiosychologicalljt also

RSIEG I aA3IYyAFAOLIYG of 26 (2holifldydésinald@d Cyklons 3S | &4 3
Wilmain 2011 Evanin 2012and Amosin 2016 compounded these concer@ycloneEvanwas

considered the worst sincéalin 1991 and storm damage recovery was estimated at US $207

million.

Ity Disaster Efects

Damagethousand SAT ‘ Lossestousand SAT | Total (housand SAT

Sector

Tourism 27,700 \ 22,210 \ 49,910
Figure32. Summary of Damage and Loss Caused by Cydiwamin Samod’

2.3.35 While tourism throughout the region follows a strong seasonal patteng of the mae
popular timegto visit Samoas over the Decembelanuary periogwhichhappens tacoincide with
the holiday season in Australia and New Zealdmdanuary 2015, Samaccommodated 10,002
visitors which represented an increase of %Scompard to the precedinglanuary® During this
particularsummerperiod, Samoappears to continue tenjoy a reasonably strong and steady
number ofvisitors.

Visitors Trend

Figure33: Visitors to Samoa for the wnth of January- 2010 to 2015°

2336LY HAamp bSg %SEHtlFYyR gl a {FY2FIQa I NABSald G2 dzNJ
arrivals. This represents a net growth of 15% compared to 20hé. European market only

accounts for about 7% of the total numb®TheUSA market continues &xpand achievinga

growth of 29.7%the USoday contributesabout8% of total visitor arrival&:

76 (Strategy for the Development of Samoa 2216 , 2012)

7 (Samoa Posbisaster Needs Assessment Cyclone Evan 2012, 2013)
8 (Samoa Bureau of StatisticMigration (Tourism))

¥ (Samoa Bureau of Statistics, n.d.)

80 (Samoa Tourist Authority, n.d.)

81 (Samoa Tourist Authority, n.d.)
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BNZ
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Figure34: Visitors to Samoa in JanuarBy Destination $amoa Bureau of Statistirs

2.3.37 Initiatives. A governmentsponsoredourism and promotional investment policy is currently

in placeto assistfuture tourism developmenand growth Investment includeport/harbour and

airport upgradesSamoa Ports Authority for example, continues to promote the usé i§fl ND 2 dzNX2 | Yy |
other anchoragdocationsk NP dzy’ R ! LJ?2 itadencowaBe afiditiéhhl &r@se ship destinations
beyondApia However, the only confirmedruise ship calls outside of Agiave been twadventure

cruise day visits to Fagamalo on the north coassafai'. Other potential locationsare being

considered, including Rauf A 2 A Q{al @2 ’dmi Fafat@? Siuinion thecentral south coast

of Upolu,but lack of access and infrastructure in these locatiamgs their possible useThese

locations are alredy destinations forecreational vesseF?

- =\ 12770 o - . .

— — '\
)\ Saluafata and Fagamalo A\

=

Figure35: Passenger Vessel Routes Around Samoa (Source: LINZ)

2.3.38 Ongoing aid programmasith support from countries liké&ustralig New Zealandnd Japan

continue tosupport{ I Y2 Q& G2 dzNRad Ay Rdza{iNE o { deQike w8HF F2 NI &
its Ad Programme Strategic Plan 202619to improveli K S O 2 dzy Grélde0 afrasiractimg i & 0

suchasi KS gl GSNFNRByY(OG I NBIF Ay ! LAl dinrecBnitimgsSavef | Y RQa R
contributed to the 5%ncrease in visitor numbend tourism reenue as a share of GDP by.%%

82The current state and adequacy of charting for these areas is unknown.
83 (New Zealand Foreign Affairs and Traded.)
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2.3.39 Cruise shippin@nd recreational vessel Samoa already has an establishedbeit irregular,
cruise ship visit programmé number of large cruise ships frequently call into Aqi@ually this
being the only portapableof providinga suitable berthFor example, etween September 2015
and April 2016a total of 15 cruise ships were programmed to vighile the period July and
November 2016 listed eight cruise ships scheduled to berth alongsidé‘Apia.

Figure36: Port of Apia, Samoa (Samoa Ports Authority)

2.3.3.10 Most cruise traffic appears to route from the west coast of the US across to Saiaoa,
American Samotnen through Apolima Straibn to New Zealandnd Australia Much of the current
cruise ship traffic is concentrated ooutes transiting | Y 2 | Q an cyagtimgiTKeSaldwing
table is representative of thsizes otruise vesselthat visited Apiain 20168° or include Samoa in
their current voyage itineraryOf these vessels only the Manseaticalled at places outside Apia,
that beingMatuatu Bay (Fagamald) planned call at Salelologa did not take place.

Vessel GT Length Beam Passengers Crew
MS Pacific Aria 55,819 219.4m 30.8m 1,391 617
MS Amsterdam 62,735 237.0m 32.25m 896 586
MV Artania 44,348 231.0m 32.2m 813 512
MSMarina (2 visits) 66,000 238.4m 32.0m 1160 761
MSMaarsdam 55,575 220.0m 30.9m 1139 569
MSAlIlbatross 28,518 205.5m 27.0m 642 356
MSDawn Princess 77,441 261.0m 32.2m 1953 853
MSCrown Princess 113,000 290.0m 48.0m 3142 1082
MSHanseatic 8,378 122.8m 18.0m 173 120
MS Sea Princess 77,499 261.0m 32.0m 1,896 798
MV Aurora 76,152 270.0m 32.2m 1,718 833
Below vessels include
Samoa in their visit
itinerary
MS Noordham 82,500 285.3m 32.2m 1,916 800
MS Crystal Serenity 68,870 249.9m 32.3m 1,070 655

Table2 Cruise Vessel Characteristics (Sowc®@amoa Tourist Authority and Wigedia)

84 (Samoa Ports Authority, n.d.)
85 (Kitiona Pogi, Research and Statistics Manager, SAMOA Tourism Authority, 2017)
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2.3.311 There are indicationsf aconsistentpositiveupwardstrend in cruiseship visitdo Samoa.
For examplein FY20122013,15 cruise shipvisited Apia; the following~Y saw12 arrivals® There
were 15 cruise ships recorded durifg2014/2015" reducing to 12 ir2016. Reportedly32 ship
visitsfrom 16 different comparies/shipswere considering aisitto Samoaat various timesn 201758
However, current port development at Apia has resulted in a reduction in capadgftyonly 12
visits likely in the year.

2.3.312 Apiaharbouris also home to a largaaring which supports domestic andsiting
recreationalpleasure craftThere are 25 berths in the marin&/hile Samosgstill appears to be
favoured destinatiorfor manyyachting enthusiastéespecially during thduneto Octoberperiod)

the number of \sits over the past few years has decreasBuk marina was extensively damaged in
CycloneEvan(2012)and again irGycloneAmos(2016) andin May 2017 was still under repair.

1 July 2012to June 2013 134yachts
9 July 20Bto June 204 - 118 yachts
9 July 2014 to June 20184 yachts
1 July 2015 to June 201619 yachts

Figure37: Apia Marinaprior to cyclone damagé€Source: Samoa Ports Authority)

8 (Samoa Ports Authority Annual Report 2e®1.3)

87 (Samoa Ports Authority Annual Report 2e01.5)

88 Information obtained fromemail discussions with a representative of Braemar ACM Shipbrokers in
Perth, 22 March 2017. This figure is likely to include repeat visitstiheraame vessel during the same
voyage.
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Figure38: Yachts Calling into Apiby month-2014 to 2015 (Source: Samoa Ports Authority)

2.3.3.13 Much of the recreational traffiaround Samoaemainsfocussed orApia. Vessels must

applyfor a cruising permit from the &artment of Prime Minister in order taisit other pars of the

Samoan coastand also must return to Apia to clear out with Customs and Immigration. This

requirement tends to discourage recreational vessatdess they have time for a full

circumnavigation. Those vessels that do obtainugsing permit tend to visivarious harbour and

remote anchorage locations along the northern coastline of Upolu and the noottii-western

O21 aid i2iTK2{deaIXK A2 YS R2 GAaArid GKS fAYAGSR ydzyoSNI 2
coastline. A cruisg handbook has been produced by an Australian yawht which relies heavily

on the chart of fathoms plans NZ 8&1

Safata andSiumu

Figure39: Recreational Vessel Movements Around Samoa (Source: LINZ)

24 Energy/Fuel Security

24.1 Electricity. Most of the electricity in Samazontinues to begeneratedthroughdieselpower
sourcesOf the total energy produced in 2014, 16% was met by bion8d$$, by petroleum
products while the remaining 3% was met by hydropower, coconut oil bio fuel and other minor

89 ('Outsider Australia’, 2015)

RNA 20170916_B_V1.1 27

MEW ZEALAND MINISTRY OF H
Land Information
FOREIGN AFFAIRS & TRADE y? New Zealand

Toita te whenua



{1 aHI@BRN2RINILKAO whral '!'aasSaavysSyil
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)

renewables’® Upolu is supplied through an integrated hyeltiesel networkwhile Savais entirely
reliant on diesel generators.

2.4.2 Samodsthereforereliant on petroleum products anidnportsall four of its required
products, namely unleaded petrcautomotive dieseloil (ADO), ¢t fuel (DPK)and Liquid Petroleum
Gas (LPGalong with someubricantsand grease$!

Energy overview 2014
100.0 88.1

’g 80.0

e 600

= 860 185 T : -

e 9

g 200 0.0

E oo M 2

2 -200 0.6

?,:-,“ -40.0 224

w Production Imports  Re-exports Lossesand  Enduse
Stock consumption
changes

Figure40: Energy Overview 2014Samoa (Source: Samoa Energy Review 2014)

24.3 In 2009, approximately 39.9 million litres of diesel, 27.3 million litres of petrol, 18.6 million
litres of kerosene and 1.6 kilo tonnes of LPG were impoffdd 2014fuel imports recorded 100.07
million litres compared to 89.61 million litres in 2013 (11% increase).

4,000
3,500
3,000 Solar

Biomass

2,500 — e
| T 2,000

= Hydro
Gas
= Kerasene

1,000 Petrol
= Diesel

i 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Figure41l: Samoa Energy by Primary Source 2@l 1 (SourceEnergy Sector Plan 20115)

24.4 It hasbeen calculated that the country maintains a reserve of 61 days in the event of a
disruption to petroleum product supphy.

245 Imported petroleum is primarily used to generate electricity and support the transport
sector(maritime, air and land); impts accountfor approximately 70% of all petroleum

9 (Samoa Energy Review 2014, 2014)

91 On averaggthere is oneoil tanker and one LPG tankarrival in Apia every month.
92 (Country Energy Security Indicator Profile 26@&moa, 2012)

93 (Country Energy Security Indicator Profile 20@&moa, 2012)
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consumed.®* Fuel product tankers discharge at tMatuatu (Apia)main wharf tostorage tanks
situated within the port, which are connected by pipeline to Sogi Terminal.

Figure42: Fuel product tanker discharging at Main Wharf

2.4.6 LPG ships dischargeatichor/mooringon the western side of the harbour, transferring to
theterminalz y (G KS adzZ Ay dzQdz t Sy Abyseazédpipeline®@edted2o® (G KS K NJ
beacon

Figue 43: LPG anker discharges at mooring

247 Petroleum Products Supplies LfIPSpperatesthe only petroleum fueldistribution

contract in Samoar hisinvolvesthe regularimportation ofbulk petroleum fuelgrom Singapore (in

association with ExxonMob#ndthe management and maintenance of theain storage tanks in

Apia(Sogi TerminalXhe depot at Faleolo International Airpothefach t A G A Sa 4 (It Sft2ft?2
Airport, andthe fuel infrastructure & Savalalo (Fisheries Whatf)PPS is also responsible for the
LINEGAAAZ2Y YR RAAaGNR O daél suppfy(that Eisediekhsr road@taitgeiioNE Qa R 2 Y S
Samoa Shipping Company inisland vessels)

24.8 The G®vernment is the owner of all termihand depot fuel facilities in Samoa including the
main seaboard terminal in Apia anthe aviation depot at Faleolo Inteational Airport. In 2014 the
Government secured a loan through OPEC Funding International Development to upgnadef

94 (Country Energy Security Indicator Profiz09- Samoa, 2012)
% These facilities are managed behalf of the SamaaGovernment
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the existingfuel storage tanksind build three new tanks to increaseerall $orage capacity®The
capacity of the main fuel storage facilities in Samoa is detailed in Table 3:

-

Figure44. Petroleum Storage Tankas Sogi Termina{Source: PPS)

Oil Storage Terminal Amount
alelologa , itres , itres
Apia (Sogi Terminal) | 2,859 tonnes (ULP) | 2,734 tonnes (ADO) | 1,994 tonnes (DPK)

Table3 Main Oil Storage Capacities (Sourcegistics Capacity Assessmehts

249 Samoa also rexports fuels to TokelalBales to pleasure craft and yachts are also classified
as reexports as thisactivityR2 S& y2i O2yUNRO6dzGS G2 {I Y2 Q& Fdz5¢

24.10 Renewable energyPetroleum importsNB LINB & Sy i F LILINREA YI UZe & M
to the high and growing proportion of petroleum producte since 200a@he renewable energy
O2YLRyYySyld 2F {lY2FIQa SySNH& &2 dzNFSantribitiorifroNs R dzOS R
new renewable energy sources in 20ddly contributed to 0.06% othe total energy produced?®

Renewable

= Non-renewable |

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Figure45: Samoa Annual Energy t8ource 2002011 (Source: Energy Sector Plan 208

9% A fire on Matautu Wharf in April 2016 seriously damaged one of these new storage tanks.
97 (Country Information Samoa, 2017)

% (Samoa Energy Sector Plan 2216)

9 (Samoa Energy Review 2014, 2014)
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24.11 Nonethelesspromoting energy efficiency and developing indigenous, renewable energy
sources has become an important development priority for SarAegart of | Y 2Hnefgd Sector
Plan 20122016 the overarching objectiwgasto reduce the volume of imported fossilels by 10%
by 2016by implementingthe following specific goals:

1 anincrease in the contribution of renewable energy to total energy consumption by 10%
by 2016; and
1 increase in the supply of renewable energy for energy services by 10% by’2016.

24.12 Further, he ADB is currently financimgnumber of projects in Samoa to support greater

access to renewable eneréd! Y RSNJ 6 KS !'5. Qa / 2dzy iNE hLISNI GA2Yy 4
2017) aspecificgoal is to reduce annual diesel imports for power getieraby at least 3.63 million

litres by 2025and toestablish additional hydropower electricity capacity by 28/ 2013 Samoa

received support through the ADB to refurbish and set to work three small hydropower plants

Ff NSBFReé Ay LXIFOS 2y !'L2fdz yR G2 02y aidNagOid (KNEBSC
recently asApril this year work commencedonth&lfi & K@ RNR L2 ¢6SNJ adl GAzy 2y
Vailoai Palauli*®

2.4.13 There have also been significant inroads madgeivelopingthe solar and wind sector$he
O 2 dzy firdt®idldarm (commissioned in August 2014) was financed through theRazific
Partnership FundAn additional 500kW of solar power was brought onlin€015along with
{FY2] Q& &S OF4ARNgwith yhBsafeindédredergy sourcdsiomass and biofuel &@lso
increasinghbeing used to power residences aimfrastructurethat supporsthe commercial and
agricultural sectors.

Figure46: Wind Farmg Vailoa Aleipata Upolu (Source: Energy Matters)

100 (samoa Energy Sector Plan 2@2116)

101 ADB projects include the Power Sector Expansion Proj&$Z80.95 million) and the Renewable Energy
Development and Power Sector Rehabilitation Project (US$23.83 million) (Source: ADB 2015, Pacific Energy
Update 2015).

102 (Asian Development Bank, 2014)

103 (Samoa unveils more renewable power plans, 2016)

104 (Samoa Bolsters Wind And Solar Power, 2015)
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25 EconomicSummary

T ¢KS O2dzyiNREQA 99% A& GKS avlftftSad. 27 |

1 { I Y 2dcdand@my is susceptible to external factors including market forces, natural
disasters and broader international economic developments and events.

9 Trade is important to Samoa with the economy being heavily skewed tovea@l@nce
onimports over &ports.

i Samoa maintains a near constant negative trade balance.

9 Agriculture and fisheries are important to the Samoan economy although the agriculty
sector is undeperforming, while the fisheries sector is facing various domestic and
international chaknges.

9 The economy is alstependent on tourismdevelopment aigdand family remittances
from overseass primary sources of revenue

9 Significant international investment is being leveraged to develop key economic sectq

Samoa is heavily reliant amported fossil fuels as its main source of energy.

9 The Government recognises the need to promote indigenous, renewable energy soul
as a development priority.

=
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3 QULTURAL ASPEGTMDTRADITIONAL BBURE MANAGEMENT
3.1 Cultural Aspects

3.1.1 Like many Pacifitslandnations,Samoa has a rich culture that is underpinned by traditions,
knowledge, customs and practices thwtve strong linkages withature. Samoasadhere toC | W
Samoathe Samoan Wayyhichis a strong force itife and politicsand helps shape and influence
the manner in which Samoans lead their lives, particularly in terms of upholding and embracing
traditional spiritual values and culture. Importanty,l QI  goveM2the interaction between the
people andheir environment.

312 ¢KSNB INB GKNBS LINAYIF NE & nNaaQvildgekhiefs)3HeS Y Sy (i &

aiga(extended family) and the church

1 Themataiformsthe head of each extended family andg®akey role in family, civic and
politicalduties and issues in each villagéiematai combineto form village councils to
administer local affairsThese ouncilsare formally recognised by the Village Fono Act
1990 (Samoaanddeal exclusively with village affaisich as culturand significant
cultural sites customs and traditionss well agll customary land matterd/illages of
which there are 362 across Samoa situated on the coeistin significant autonomy
from the state villagelife plays a significant part in Samaaalitics, cultureand in
maintainingharmony, security andrder.

1 The extended family un{iga) can be extensive reaching across cousins, nephews,
nieces and even #aws.Family in Samoa is all important; there is an expectation that
elders will be repected while it is hie duty of every Samoan to be of service to tleéga
for life.

1 Religion is important to Samoans and Christianity has been one of the few western

l'

AyFtdzSyoSa GKFIdG KlFa 0SSy | OOSLIISR FyR AyO2N,

religious and areverwhelmingly @ristian in their beliefs Sunday is not only a day of
worship but also a day of rest where no physical work is underta®andays for
spendingtiime with the family.

Religious affiliation (2011)

other
B congregational Christian
. Assemblies
31.8% Roman Catholic . of God
other/
B Mormon nonreligious
[l Methodist
8.0%,
11.1% 0.8%

Figure47: Religious Affiliation (Source: Foster, 2016)
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3.1.3 Subsistence farmingAigamaintaina strongspiritual andculturalassociation with the land.

In addition to its importance to the economggriculture isjust asimportant to Samoans

domestically AgrcultureisO2 Yy A A RSNBR || WK20tEh&&Kefe RZU11 OG A QA G &
Wl INR Odzt (i dzhnlSanawkiéhdeprEskrtetl R7% of all householtzoss the country®®

Most families engaggé y W@ A f f | @Bp ahdbNRkeStozkubsisted«Xarmingtilising land

that is traditionally heldunder customary title by thenatai. Thematai is entrusted withits
managementandwill distribute parcels ofhe overall &nd holding to his or her extended famtfy.

The averagéoldingis just under 3.5 ha (8 acres).

2 Type of agricultural household Number of
Number of * Number of
" Number of R Crops but Livestock | Both crops households
Region agricultural crop L.
households no but and raising
households " . households Y
livestock no crops livestock livestock
SAMOA 28,119 27,411 8,203 53 19,156 27,359 19,208
Apia Urban Area 5,554 5,060 3,306 4 1,749 5,056 1,753
North West Upolu 9,732 9,556 3,700 37 5,819 9,519 5,856
Rest of Upolu 6,311 6,311 864 - 5,447 6,311 5,447
Savaii 6,522 6,484 333 11 6,140 6,473 6,152

Figure48: Number of Agriculture Household¢Source: Samoa Agricultural Survey 2015)

Figure49: Subsistencedrming in Samoa (Source: Google Images)

3.1.4 Fisheriesmanagemenf. A { S W@Af f I 3S als@hphri@nizb SadzdERdargelyA a KA y 3
because householdseefishas a majofood sourceand becausdishingprovidesincome,

particularly for rural household@&lthough in2015 only 2.6% of familie®nsidered fishing as their

primary source of incon)é® The number of households engaged in fishing accounts for 21% of alll
households in Samoa, the majority of thdssuseholddeing outside the main urban centres. Only

105 (Report on Samoa Agricultural Survey 2015, 2016)
106 (Report on SamoAgricultural Survey 2015, 2016)
107 (Report on Samoa Agricultural Survey 2015, 2016)

RNA 20170916_B_V1.1 34

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

Toita te whenua


http://devpolicy.org/wp-content/uploads/2014/01/image4.png

{1 aHI@BRN2RINILKAO whral '!'aasSaavysSyil
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)

5%o0f households in Apia were eaged in fishing compared with 32acrosshe rest of Upal and
37%on{ I @A QA ®

3.1.5 Whilesomeinlandfishing occurén Samoathe lack of any substantial permanent fresh
water bodieson the islandsneans most fishing is predominantly undertaken at sea. The inability to
afford largerseaworthy vessels that are necessary to tametre substantivecatches further

offshore means the majority of subsistence sea fishing in Samoa is undeftakeaither the

shore, inlagoon areas, in the vicinity of the coastal reefsaroundinshoreFsh AggregatiorDevices
(FAD) Of thosehouseholds engaged Baltwaterfishing in 2015some 85% were engaging in inshore
fishing primarily for subsistence purposés.

3.1.6 Most inshore fishings undertaken usingutriggercanoes using traditional methods (et
hook and line, and gleaningdthering/collectingy or smallaluminiumalia boats!°

Figure51: Largeralia are used for longline fishing up to 112m offshore

108 (Report on Samoa Agricultural Survey 2015, 2016)

109(Report on Samoa Agricultural Seyw2015, 2016)

110 Aliaboatsare twin-hulled vessels originallipuilt in Samoa and American Samampart of a UN Food and
Agriculture Organization project in the mid 1970strolling and bottomfishing These traditional craft have
sincebeenadapted tofacilitate smallscale pelagic longlining. The majorityatii boatsare approximately
8-10 metresin length are undeckedandare powered bysmalloutboard engineg40hp).
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3.1.7 Inrecent yearshe importance of subsistence fishing heeen a decline in popularityhe
percentage of households engaged in fishing recorded a decrease from 25% to 21% in the six year
period 2009 to 2015 At the same timehere is a proliferation ofargeralia of up to 15 m in length
which are used for licenced commercial longline fishihge Ministry of Fisherids predicting that

that the local fleet will grow from 55 to 100 licences in the next 5 years.

45%
40%
35%

30% 2009
25% | ® 2015
20%

15% 3

10% . ‘

5%

0% & - e

Apia Urban North West  Rest of Savaii
Area Upolu Upolu

Figure52: Households Engaged in Fisheries by Redibn

3.2 Culture and Resource Management

3.2.1 In Samoaas in other parts of the South Pacjfibe culture manifeststhrough links with the
environment, ranging from natural landscapes, anchaeologicasites, to places of regional and local
importance Important areas may bacoastal lava cayestar mound sinkhole waterfall, blowhole,
2NJ 2y S 2Maringfro¥e&dd &das (MPA)rd biodiversity areadfabitats (see Section 5).
Five Mile Reef, north of Apia, for example, is known for its biodiversity and as aemytalment

area, and Vaileled is sensitive for its medicinal sea grasses

Figure53: The coastlinds dotted with local marine protected areas marked with white stakes

3.2.2 \illages throughout Samoaokd tenure and enacted rights to usdlocatedland for
agriculturethat isbased around traditional ways of life and conservation practiSesh practices
extend to the conservation and protection adljacent coral reef ecosysteraad marine habitats
Fishirg activitiesfor exampleare managed in accordance with local rules and regulations whereby

111 (Report on Samoa Agricultur@lrvey 2015, 2016)
112 (Report on Samoa Agricultural Survey 2015, 2016)
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village councils exert significant influence ofishing \
practices, as well as the sustainabl@anagement of local |3 Satuiatua Village Marine Reserve Project [
marine resourcesvhich mightinclude: I Sataas & Betee

9 banning destructive fishing practices

1 preventing outsiders from fishing in nearshore [Ble, gl T: : SE
watersadjacent to thelocalvillage el IR
9 prohibiting fishing on Sunga and casotal, _/ w Res

1 imposingseasonal limitations on the harvest
certainmarinespecies.

3.2.3 The Uafato Conservation Arearegioncomprisng A 4
1,400 hectares of land on the norgastern corner of :
Upolu between Fagaloa Bay and the Ti'avea area -
exemplifies Sam@a Odzf G dzNI K S thadve] | A Bs
exissastrong cultural and spiritudlond between the

community and the environment. The Uafato Conservatit rigres4: Marine reserves are important to
Area includeshe mainvillageof Uafatqg large tracts of fish stock sustainability

rainforest, rugged topography, waterfalthe coastline,

coral reefs and adjacent marine are#ds located on traditionallpwned land that is based around
the matai system.Through the Uafato experience there exists a very speciatlsgassociation
betweenthe localpeople and the environent; the areasymbolses gparticular form of community
identity. This region was identified as a potential world heritage site but despite not being listed as
such it remais of important regional cultural significance.

3.2.4 The safeguardingnd preservtion of suchculturalinterrelations andinks with natureand
the environment(va tapui'g is of utmostimportanceto Samoarculture and heritageThis is
discussed in more detail in Section 5.
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3.3 CulturalSummary

I Fa'a SamomeansThe Samoan Wagnd describes theocicpolitical and traditiona
customary way of life underpinning Samoan culture

T ¢KSNBE FNB (GKNBS aiNHzO( daddai{villagd cBiefs§ shaiga
(extended family) and the church

T CFEYAf@& A& I|ff AYL]R NIslsgticty adherdd®zahddéing of F 2
ASNIAOS (12 &2dzNJ SEGSYRSR FlLyYyAate Aa as

I Samoa is a deeply religious society.

I Samoans value their natural surroundings, not only because of what the natural
environment offers resourcavise but also beause of its spiritual connections as part o}
ClLW¥F {lY2I®

1 Aigamaintain a strong cultural association with the laaad with the sea for subsistencq
and economic reasons.

9 Villages hold tenure and enacted rights to use allocated land and adjacent coral reef
ecosystems and marine habitats and they manage their resources for sustainability.
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4 MARITIME OVERVIEW

4.1 l'L2fdz YR {F@FAQA LatlyRa

4.1.1 Samoacomprisinghel 62 Y Ay A &af | y R aisvaldnidir ngtiiré afiks in- y R
relatively deep waterThe coastlineomprises a mixtre of fringing reefs, steefo cliff edges and
expanses of beachobh islands feature various bays and inlets, some of which are described as
WK | NDMadyNEtheseHarbour€are considereduitable as anchorages for small recreational
craftand small fishing boais a variety of weather and sea conditiohghile charing information
exissfor some of these locations, not all are covered by large scale ptahthose that areoften
havedated and inadequate hydrographic dataverage Somecoastal harbours andnchorages
presentopportunities for potentiadevelopment However, the presence oftringing reefs the depth
of water,the proximity ofa steepto shorelineandthe absence of suitablending sitesthe
requirement forlocal knowledgeand the fact that many placese exposedo variable sea and
weather conditions at certain times of the yeaiill be keydetermining factors in assessing the

viabilty and practicalityunderpinningany future development.

412 { | @lAga®ffomra reported shoal (47 metres) lyintpse offshoré | LIS a df they dzQ dz
AaftlyRQa ¢S adbarisfeenegendinglhth Kpblina Straibetween Salelolga

Harbour and northwest of Cape Tuasanda similar reef structurdronting Asau Harbour and
MatautuBay2 y G KS A af I y Rest cogsBNIL @ik gergrRlyfrgeNaliyfoffshore
obstructionsand dangersMuch of{ | @&asitline isockyandsteepto andisthereforeoften

subject to heavy surf conditionslong heA & f IsoGtR €basthere arefew places onsidered

suitable for landing.
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4.13 A number of FABhave periodically been moored around theastling some close inshore

and othersup to 10nm offshore, in the vicinityol &1 dz | F Nd2dzNJ Ay GKS é6Sada |y
to the south east.TheseFADs, which have traditionally been largetheredrafts, have regularly

brokenfree andbeenlost. The Ministry of Fisheries is undertaking a replacement praogeaoi a

new design FAD commencing in June 2017. These will consist of a submerged stciu2®

metres deep with only a small surface buwsich could improve their survival and reduce the risk

of collision with surface traffic. otalaliafishing vesseltend to concentratearound theseFAR.

414 ¢KS (g2 YIAY &l ¥S Kia@the/harbotirs dNsad §nd Safeblagdiey { | DI
channel at Asau is no longer marked and the port is not used for commercial activities. Salelologa is
marked bybuoysand leading lightsOther than this, here are nolightson the islandto aid offshore

navigation the onlysignificantt I Y RF I fIH{ @AY AR 20y2Q yAda (GKS NI RA2 Yl ad
lights).There are numerousonspcuous buidings(eg. churche) and structureqeg. towersyaround

the coastline whicttouldprove usefuin aidingthe mariner however they are not charted as there

isnoO2tF adtt ao0FtS OKIFNI O2@SNAy3 { I O AQA

4.15 Upolu. ! LJ2 f aizfige isOnore intrica S G K| y (i KHe Soutk cbat d¢f Updlly A QA @ ¢
exposed to the prevailing south easterly ocean swalleep and relatively clear of dangers with the

exception of a fer shoal areas and rocks lying close inshdtartsof this coastlineare fringed by

barrier reef areas The northern coadine is fringedby more extensiveeef areasparticularly in the

north west adjacento Apolima Strait, the most protected from th@evailing ocean swellA

number of shoal areas anchderwaterrocks lie within five miles of the island alohg J2 f dzQa y 2 NIi K
coast, particularly between Cape Faledutatfie northwest) and Cape Tapaga the southeast) A

collectionof small, steepslandsand islets that make up theléipata island groufie close offCape

Tapagaat the southeast extremity of Upolu.
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Figure56: Upolu Island (Source: Chart NZ 86)

113This is not surprising given that the majority of Samoan households reside in villages in the coastal margins
along the entire length of both nia islands, as the central regions are generally rugged and mountainous.
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4.16 There are only two commercihbrbours on UpoluApia and Mulifanug which arewell

marked with beaconsr buoys leading lights and other aids t@vigation In addition,Saluafata
Harbour6 b % ycm0 2y (KS Ik &ported ® Odithe YestNiicKofadis/Upalu2 | &
Island but its approaches are nadlequately charted and it is only suitable for small vessels.

4.17 There are thredandfall navigationigghts on Upolu; a light off Cape Faleblai G KS A &f I yRQ
most northern point the leading light at Apia and a light near Fanuatapu (sig¢he Aleipata island

group) at the eastern extremity of UpoluNumerousconspicuous buildingsnd structuresalsoexist

around the island, many of whi@ppear on coastal scale charts 8& and NB65on the northern

coastand mayaidthe mariner.

418 Anumberof FADshave been moored within 10nm of the coastline, but as with those near
{ I @ madsthave been lost. Refer to paragraph 4.1.3.

4.19 Apolima Strait.Apolima Strait is thenaina 4 NS G OK 2F ¢l GSNJ dKIFd RAGAR
islands. Mstinternational traffic visiting Apia passdsough it and the domestic ferry route from

P2t dz G2 { | Jhe Breitapplarsdedustaly sinieyed and apart from Apolima Island

and a large shoal area (189 lying in the southern entrance betweé\polima Island and Cape

t I SLI S22t SAQF 2y { I @FAQA Lafl yRSZ ThelightohXdolimga i NI A G A
Island is prominent from the southwest and from north through to east. It is thermahigation

beacon irthe strait.

4.1.10 The straitis the busiest waterway in Samoa as it is phienary route for commercial vessels
transiting to/fromFiji, New Zealand and Australéad the domestic interislanférries regularly
transit east/west acrosg\polima Strait between UpoMulifanua(Upolu)and Salelologd{ | @I A QA

4.2 NauticalCharting and Navigation

4.2 .1Nautical chartingf Samoan EEZ is provided by New Zeal&videre metric chart coverage

exists i.e. soundings are shown in metres and the horizontal position datum is W&sS84ijated

ENCs are also availabl€he chart coverage consists of a modern metric large scale chart of Apia
Harbour, NB655at ascaleof 1:7,500, ad Saleltoga and Mulifanua Harbours, 18645 at a scale

of 1:10,000 which are of a good standard. Medliscale 1:50,000 charts of Apolima Strait, NZ
864, and Approaches to Apia, NZ 865 provide good coastal navigation scale coverage of the north
coast of Upolu but havextensiveareas of old and sparsely surveyed wajeesticularly neathe

coast Notaby, there is nasuitablecoastal scale coverage of the east and south coasts of Upolu
Island nor of Sav@island outside Apolima Strait.

4.2.2 A small scale 1:500,000 chart, 8& covers the Samoan Islands (including American Samoa)
and is considered a good landfall chart but it is not considered suitable for coastal navigation and
approaching coastal harbours.

4.2.3 The port of Asau on the nortivestern coast of Sav@is no bnger used commerciallyAn
older chartNZ 1414, scale 1:10,00@sed on a noitGPS horizontal datunprovides adequate
coverage for recreational, game fishing vessels and occasional visits from patroNafaseia
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However GPS positions cannot be plett directly on this chart During a visit to Asau it was noted
that the front channel lead is missing

4.2.4 A sheet oimperial (Bthomg plans, N2B61 at various scaleprovides basic informatiofor
11small bays and harbours based ad, sparsesketch surveysTheinformation isconsidered

useful for recreational yachts and patrol vessefanug however users are cautioned that each plan
is plotted on a local, undetermined horizontal datuso GPS positions cannot be plotted on them.
The plansre sparse in soundings and highlight the generally unsurveyed or inadequately surveyed
status of the near shore areas away from the commercial ports.

425 ¢KS FdzZt SEGSydG 2F {lIY2I Q& 99% A& O20SNBR oe
629) ata scale of 1:1,500,000 and partial coverage is also dt¥BZ0 (INB30) and N24631 (INT

631) at the same scale. Chart Ni®605 at a scale of 13,500,000 provides an overview of the ocean

region. Albf these smaikcale charts are considered suitalibr their intended purpose of ocean

navigation.

4.2.6 While the standard of charting is generally good, in most areas the standard of underlying
hydrographic surveying is old and inadequalata provided to the International Hydrographic
Organization tghlights 95% of depths less than 200 metres requirsuneey while in depths

greater than 200 metres, 80% of waters have never been systematically suAtéyed.

4.2.7 Acomprehensiva.iDARopographic andathymetric surveypf Samoa covering water

depths down toabout 40mK I & NB OSy it & o6SSy 02y RdzOdeSeRrisadzy RSNJI i K
monitoring project(see Figurdelow). Under the Pacific Regional Navigation Initiative, New Zealand

has funded additional processing of the data to extract hydrplgi@information and identify

seabed features significant to navigation. LINZ is currently updating the existing charts to include

dangers and features identified in this dafis data may also be suitable for updating ldage

scaleplanson legacyimperial chart NB61and Asau Harbour NZ 14f4equiredto support future

tourism andcommerdal opportunities and enhance search and rescue capabilities.

Figure57: LIiDAR Bathymetric and Topographic DEMamoa (Source: TSI}

114 (International Hydrographic Organization, 2017)
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42.8 Currents andlidal Sreams. There is little if any tidal stream daslownon existingnautical
charts5dzS (2 GKS NB3IA2yQa NBtl GA@Ste avyrftt GARIf NI
Apia) are generally weak (less than 1 knot).

4.29 The South Equatorial Curreirt the vicinity ofSamodlows predominantly fromeast towest
throughout the yeaand generally setat 1.5 knotsor less.This westerlcurrentsetsalongthe
northern and southerrcoastlines of both islandshowever,any influence is confined tthe deeper
offshore areasQurrentsfurther inshoremay be less apparefut can bevariable Aneasterly set
maybe experienceaffshoreduring themonths ofJanuaryand Februaryrepresented bythe South
Equatorial Counter Cugnt which sets at 0.75 knots or less. It has been reported that an easterly
counter currentalso occurst various timeshroughout the yeamalong the southern coast of Upolu
and in the southern reaches of Apolima Strait

4.2.10 In the vicinity of Apiathe prevailingcurrent ses across theharbourentrance While ittoo

can be variablgt tends toset predominantly to the wesdt 1.5 knots or lessUnder abnormal
O2yRAGAZ2Yyar KSIF@e NIAYya Rdz2NAy3A { lraedofupth4in@di a Sl &2
canhowever,be experienced®®

4.2.11 There is no charted current tidal streaminformation for Apolima Strait. However, a strong
easterly current (up to 4 knots) has been reported in the southern approaches to the passage in the
vicinity of Apolimdsland. North of the island, theman often bean equally strong countecurrent

setting to the west!1®

43 Main Harbours, Ports and Anchorages

43.1 The management of poand harbouiinfrastructure in Samoa is shared between the
Samoan Ports AuthorifSPAand the Samoa Shipping Corporat{@8C)TheSSGnanage and
operatesthe domesticferry ports at Mulifanua and Salelologand operates the slipway at Aleipata
which it leases fnrm SPA. SHé responsible fothe ports ofApia Aleipataand Asau

43.2 Apia(Upolu). The Port of Apigsometime referred to as Matuatu due to the Main Wharf

location at Matuatu Pointpnthe norhO2 I &G 2 F | L2 f dehmércialafd Y2 Qa YI Ay
international seapassengeport. Theport NB Y A ya { I Y 2 I hanilessirhost®IBf £ Ay SQ | vy
{ Y2 Qa T2 NBS@baw 97%WNwhRISis rélectedidninward cargo handling capacity of

around 187,626 metric tonneannually along withanannualimport rate of approximately 20,000

TEUW"8 Theport receives regular vessel traffiwith most visits being container and general cargo
vesselswhichberth alongsidesither the New Wharf oMMain Wharf SSC also operadomestic

fuel transfersto Salel@l3+ 6 { I G AQA 0O FNBY ! LAl &

115 (United Kingdom Hydrographic Office, 2017)
118 (UnitedKingdom Hydrographic Office, 2017)
117 (Samoa Ports Authority, 2017)

118 (Logistics Capacity Assessme8amoa, 2012)
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- t2)012201/3 | ﬁo132014/1 | Eo14-201§ f
ype umber % o umber % o umber % o
Total Total Total
Vessels Vessels Vessels

Container Vessels 76 20 94 27 131 36
General Cargo 47 12 43 12 Sill 14
Gas Carrier 10 3 9 3 8 2
Research & Naval 11 3 4 1 9 25
RoRo 18 5 19 5.5 0 N/A
Tankers 11 3 13 4.5 13 35
Cruise Liners 15 4 12 35 15 4
Fishing Vesse(#nt.) 57 15 31 9.5 54 15
Tug Boat/Barge 2 <0.5 0 N/A 0 N/A
Yachts 134 35 118 34 84 23
Total | .1 | 00| 348 | 2@ | s |0

Table4: Vessel VisiBreakdown inApia- 20122015 (Source: Samoa Ports Authoritip

. .
2o =
&‘!ﬁ?f % 2

o

Figure58: Apiag Main Wharf and New Whar{Sourcefugro LADS

119vessehumbers provided by the Soma Ports Authority have been interpreted to be single, distinct port visits
alongside (as opposed to repeat visits during the same voyage/activity schedule).
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Figure59: New Wharf, Apia Harbour (Source: TranscoCargo)

4.3.3 Increases ivessel sizethe availability of berthsgndthe predominance otertain
environmental conditionsvithin the harbour confines can malexistingberthing operations
challenging \esselssecuredalongside theNew WharfMain Wharfat Matautu are often subjected
to large swells, particularly during the wet season. Such factors pose significant operativaals
and safetyconcerngduring loading and unloading operatigmespeciallywhen heavy surges are
being experienced.

434 TheMainWharf was originally constructed in 1966 for conventional cargo operations; an
extensionwas commissioned in 20G& the New WharfAs part of a US$3fillion project funded

by the Japan Internatimal Cooperation Agency, the harbaarcurrently undergoing safety
enhancement programmeThisprojectincludeswork torehabilitae it K S laidsNdinaRigation

and tugs, straightening and extending the Main Wharf to 3@@mallow larger cruise ships berth,
andincreasing the hard stano facilitate more storage space for shipping containdisework was
underway in May 201With an expected completion date byid-2018

*
* *
*

SAMOA PORTS AUTHORITY (SPA), Government of Samoa

JAPAN’S Grant Assistance

! ¥

. The Project for Enhancement of Safety of Apia Port

Rehabilitation of Container Yard Pavement

Rehabilitation of two Tug Boats

>

B8 New Container Yard (Pile Deck; about 1,970 m2)

i i 3 5
i \(F <
Rehabilitation of Concrete Beam and Slab (about 1,172 m2) . Extension of New Wharf Pile Deck: about 137 m)

g: ORIENTAL Consultants Global Co., Ltd. heyl" WAKACHIKU Construction Co., Ltd.
b g 'WAKACHIKU

Figure60: Details of Apia port enhancement
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4.3.5 A second projeddentified in the Samoa Ports Development Master Ptiaveloped with
the assistance of the Asian Development Bavik,extend the breakwater by 100m (doubling its
length), to better protect the Main Wharf and marina from northeswells, aneénlarge the turning
basin in order to meet a demand forecast of 35,000 TEU in 2038fs project is due for completion
by 31 March 20182°

43.6 Inaccordance with the Ports Development Master Plamitigate more broaderport
congestionssuegyoing forward andto reduce the potential impact afiew developments in the
port itself (eg. anew tuna processing faciif, the Governmentis:

' improving port facilities for servicing increased tragh line withi KS ! 5. Qa / 2 dzy ( NEB
OperationsBusiness Plan for Samoa (2€A®L7) and

1 in the long termmovingtowardsa new port facilitywith the development of @reenfield
site at Vaiusu Bayhich lieswest ofthe existing porareaz y (G KS 20 KSNJ aA RS 2-
PeninsulaThis preosed developrant is considered controversial due to the cost and
potential impact on the Vaiusu Bay mangrove ar@dsch is the largest mangroaea
in Polynesia'?! In October 2016 th&overnment hadendorsed the Ports Development
Master Plarand waspressingaheadwith an Environmental Impact Assessméit.

4.3.7 Interms of modern survey coverage ahe appropriateness agcale, Apia Harbous
adequately covered by current chart NZ 865&t the chart will require significant update following
the port enhancemenand breakwater extension project$lowever, thereare nolarge scale
navigational charts of the proposed Vaiusu Bay site.

438 { I f St 2f 2 dThesecdnd Wikt @drtin Samoa and operated by SSC. It is vital to the

& dzZNID A D ifas teBry §perdingicdnmercial port, the terminal of the intistand ferry service

from Upolu andt also receives direct fuel transfer services from Apia. Hetltbour forms part of a

small flat bay that opens onto Bpf A Y I { (i NJ A (i ea8t yoast. The2bayicentai@silargé 2 dzii K
expanses of barrier reef. The harbour lieshe south of the bay and affords good shelter to small

vessels. The main passage into the harbour area is clearly maykeading beaconsand small

lateral buoys mark the deep channékt runs to the wharf.The positions of buoys were found to

differ from those of the charted beacons during our visit in May 2017. Better communication of MSI

to the charting authority is recommended, however as no vessels other than those operated by SSC
FSNNASE OdaNNByidfeée dzasS (GKS LRNIX dzZl 62 RFEGS AyF2N

4.39 Thewharfand RoRo ramjs situated on the north side of the harboand contains thderry
terminus There are plans to renovate the intesland pasenger terminal at Saldtma There have

been various proposals to develop the port as a first port of entry for container vessels or as a small
cruise ship destination. The wharf was extended to support these objectives and one small cruise
vessel MISHanseati¢ had reportedly planned taall at the port. The only container vessel to

120 (Asian Development Bank, 2015)
21 1nterview with Ryan Wright, SPREP, 18 May 2017
122 (Govt. moves with Vaiusu Wharf plan, 2016)
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attempt to visit the port MV Southern Crosgroundedin January 200énd this plan was
abandoned.

Figure61: Approaching the ramp and wharf &alelologa

4.310 NZ 8645 (1:10,000) shows the harbour and the seaward approaches from Apolima Strait to
be adequately chartedSSC masters advise that approactsadelologdrom seawardcoral growth

has encroached from the northern side and vesseatsraquired to track well south of the outer

channel leads in order to clear the reef before a turn to starboard to enter the harbour then a gentle
turn to port to approach the whatf®, They recommend that dredging should be conducted to clear
the approachs.

Figure62: Ship track ¢avesouter leads open to the south to avoid coral growth close north of the line of leads

123 (Phineas, 2017)
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Figure63: Salelologa Whar{Source: Logistics Capacity Assessments)

4.3.11 Mulifanua (Upolu). Lying within the confines @in exposedarbouron the northwestern
tip of Upolu Mulifanua isthe main ferry terminal for inteisland vehicle and passenger travel to
{F @ AQA | ONER Bha iniialidassageYirto Mulifahlia thrbugh the outeefis relatively
deep andquite narrow. SSC masters report that coral growth has narrowedrttiareee and
requires vessels to track well north of the outer
channel leads in order to clear the reef dfe .
southern side"?* Once through the outer "
barrier reefvessels must kick to starboard then;
turn to port to followthe channel up to the
wharf whichbecomes narrow and shoals
sharply This second legvhich wasexcavated
in the early 1970s to facilitateetter ferry
access to the wharf, isell marked with
navigationbuoysand aset ofleading lighs.
During our visit in March 2017 one port hand
buoy was missingnd positions of the buoys
differed from those charted. SSC advise that o
the buoys are frequently being maintained anc S : ﬁ‘fz"x
replaced. BetteMSlinformation flow of Figure64: Vessels must stay north of the outer channel lead

124 (Phineas, 2017)
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changes to MSI to the chartingthority is recommended, however as no vessels other than SSC
ferriesusetheportdzLd G2 RIFGS AYyF2NXIGA2y Aa Ffglea akKl NBR

Figure65: Mulifanua outer leads open to the north to remain clear of reef towgh

4.312 SSC see a need for dredging to deepen and wigechannel. Proposed development for
Mulifanua includes plan® upgrace existingwharf and harboufacilities!?

Figure66: Lady Samoa It Mulifanua Wharf- vehicle access

Figure67: Mulifanua Wharf (SourceFugro LADSS

125 (LogisticsCapacity AssessmenBamoa, 2012)
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https://en.wikipedia.org/wiki/Savai%27i



































































































































































