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FOREWORD

Thisexecutive summarprovides an overview of the full repofRNALZ1700117 August

2017, on the hydrographic risk assessment 8moanwaters. The hydrographic risk
assessment wabased on theLand Information New ZealandlINZ Hydrographic Risk
Assessment Methodologys published in Report Number 15NZ322 Issué. OBhis risk

assessment is part of the continuing programme of Pacific regional hydrographic risk
assessments being conducted biNZ supported bythe Ministry of Foreign Affairs and
Trade(MFAT) which is intededto 02 SNJ 1 KS SEGSYid 2F bSg %S| f
responsibility. This assessment followteer published risk assessments of Vanudsbe,

Cook IslandsTongaand Niue which are available fronthe International Hydrographic
Organization website at this lirfk

The intent is that these assessment®nducted using similar methodology provide
participating governments with consistent andomparable information that will assist
them and other supportig aid agencies,to make informed decisions in relation to
investment in hydrographic worko improve safety of navigatigrio deliver economic
benefit andreduce the risk of loss of life.
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advice and informatioto support this risk assessmeretails of all personnel interviewed
are contained in Annex H to this reporAdditionally, the support oMeasina Meredith,
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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=article&id=623&Itemid=407&lang=en
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EXECUTIVE SUMMARY
Maritime Overview

0.1 Samoais a volcaic island group consisting of twmain islandsand seven
smaller islands. It has a land area @42km? and asmallmaritime Exclusive Economic
Zone (EEZ)f approximately 120,000kfrimited by neighbouring island states of
Tokelau in thenorth, American Samoa in the north east and east, Tonga in the south
and Wallis and Futuna in the west.

0.2  Mostof the maritime traffic that traverses the SamodbBEZalls at the Port of

Apia which is the only officidirst port of arrival the centre & { I Y2 Q& Ay G SNy I (]
trade and a relatively busy porfThese vessels include tankers (fuel and LPG), cruise

ships, passenger ferries, general cargo, fishing, research and recreational/superyachts.

There is a relatively small amounit a@ther commerciatraffic whichbypasses Samoa

and transits the EEZmainly in a generally NE/SW directidrom SW Pacific to

HawaiiNorth America orin a NW/SE direction to connect between North Asia and

American Samoa.

0.3  On a weekly cyclésamoan Shipping CorporatiddSC) operataaternational
ferry/cargo servicesfrom Apia to Pago Pago (American Samio&jVLady Naomand

to TokelauMV SSC FasefullCharter services t8wains Island (American Samoa) and
the Mok Islandsare also availableA small passenger feriyataliki is also operated
by the Tokelau Government.

0.4  Adomestic interisland ferryserviceof two vesselss operated by SStetween
Mulifanua (Upolu) and Saldlmga (Sav& normally providing six return trips per day
across the Apolima StraitA regular barge service operated by SSC also carries
dangerous goods (petrol, diel and LPG) from Apia to Saleta

0.5 Other domestic vesselare limited to alia fishing catamaransa few ocean
capable game fishing vessels up torlzand small diveunabouts in tourist aregsas
well as numerous traditional fishing outrigger canoes.

0.6  Most of the traffic visiting Apia traverses Apolima Strait, this crosses the high
frequency domestic intersland ferry service making Apolima Strait the highestsitgn
traffic region in Samoa.

Current Stae of Nautical Charting

0.7 Nautical chartingof Samoan EE& provided by New ZealandThe overall
suitability ofa nautical chartis defined bythe scale of the charin relation to its
intended use whether the position and depth datums are compatible with modern
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navigation methodsand the quality of its underlying hydrographic survey information,
known as CATZ@CTheSamoarchart coverageonsists o modern metric large scale
chart of Apia Harbay NZ8655at a scaleof 1:7,50Q and Salebloga and Mulifanua
Harbours, NB645 at a scalef 1:10,00Q0which are of a good standardviedium scale
1:50,000 charts of Apolima Strait, 1884, andApproaches to Apia, NZ 8g3rovide
good coastal navigatioscalecoverage of the north coast of Upolu but have areas of
old and sparsely surveyed watdéfSATZOC [Particularly near the coastvhich should

be updated with available dataNotably, there is no coastal scale coverage of the east
and south coastsfdJpolu Island nor of Sawiisland outside Apolima Strait.

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 concern is that there is no appropriate scale approach or harbour
chartfor the port atAleipata Gatitog at the eastern end of Upolu, which contains a
wharf and the only slipway in Samaand is capalke of slipping vessels up tqQDO
tonnes and 5@ in length. This port does not feature abkigh risk in the numerical
assesment due to the &ck of traffic data to the port but provision of adequate
chartingis a prerequisite for future development.

0.10 Old charts and plansThe port of Asau on theanth-western coast of Savai

is no longer used commerciallyAn olcer chart NZ1414, scale 1:10,000ses a non
GPShorizontal datumand parts of the chart are CATZOC WWprovides adequate
coverage for recreational, game fishing vessels and occasional visits from patrol vessel
Nafanua This chart would requiresignificantupdating and positional shift to WG84
datumto produce an ENC which would be required should the port be required to
support future commercial shippingReestablishment of leads and channel markers
would also be requiredNotably the replacement patrotessel due i2020will also
require ENC for navigation.

0.11 AsheetoW T I (i Kl@nyNZ861at various scaleprovides basic information
for 11 small bays ath harbours based on old,sparse sketch survey®Vhile the
informationis useful forecreational yachtand patrol vessdlafanug recompilation
into metricunits needs to be justified by potential future benefit

0.12 The full extentof | Y 2HERI& covered by smalhkcinternational charts NZ
14629 (INB29) at a scale of 1:1,50000and partial coverage is also on MGB30(INT

3CATZOC is a measure of hydrographic charting qudtitgpresentshe Zone of Confidence determined

by the hydrographic authority foa specified area of ahart. Areas areencoded against five categories

(ZOC A1, A2, B, C, D), with a sixth category (U) for data which has not been assessed. The categorisation of
hydrographic data is based on three factors (position accuracy, depthiag and sea floor covage).
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630)andNZ14631(INT631)at the same scaleChartNZ14605(INT 605hat a scale of
1:3,500,000provides an ovesiew of the ocean region. hEse smaikcale charts are
consideredsuitable for theirintended purpose of ocean navigation.

Navigation Safety Considerations

0.13 Hazards to navigationThe Samoan EEZ is relatively free from offsli@angers

with PascaBankon the western boundarythe only hazarccharted at less than 20
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
shoals may exisn the areas of old and sparsirveys. Some areas of the more
exposed south coast are sted¢p, with deep water right up to the coastal cliffs.

0.14 There arecurrently 23unlit FADscharted in the coastal waters of Samoa
However, the Ministry of Fishees advises that only one currently exisihis indicates

that there is a failure of the communication channt&sreport changes tdMaritime
Safety Information (MSkp the regional MSI and charting authority, LINZAsheries
Divisionintendsto deploynew FADs from late Jurgd17and game fishing interests
are also known to deploy FADs. It is important that charts are kept up to date for the
correct positions of FADs as they are unlit @odstitute a navigational hazard near
the coast If a vessdbecomes fouled on these devices and disables its propulsion or
steering, then it could contribute to the risk of grounding on trearbyreef.

0.15 There is anodern LiDARbathymetric surveyof the coastal area of Samoa
which was carried out by FugtaADSwhich provides good quality bathymetry at 5m

spot spacing tthe coastal watesdown to depthsof about 20m. This datavas initially

02t f SOUSR dzy RS NekaillettefrisesmenitdtidgrojéctHowe &6 moer

the Pacific Regional Navigati Initiative, New Zealand funded additional processing of
the data to extractfurther hydrographicinformation and identify seabed features
significant tonavigation. The relevant charts are currently being updated to include
this new information.This rsk assessment has been conducted using the standard of
published charting in May 2017. However, ignificantreduction inhydrographic

risk that will be achieved once the LIDAR data has been included in published charts is

also highlighted in secti@¥ and 8

4Fugro LADS is a commercial hydrographic survey company based in Australia who was selected to collect
RFEGF F2NJ 0KS awAR3IS (2 wSSTe LINR2SOdG®
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Hydrographic Risk Assessment Results

0.16 ¢ K $-c d u ndtrisk gssessmerfound insignificant risk in the offshore areas

of the EEZ. Tha&gnificanthydrographic risk exists in the approaches to, and within
the port of Apia.Heightenedisk exists in the wider approaches to Apia and in the high
traffic areas of Apolima Strait between Salelologa Harbour, Mulifanua Harbour and
Apolima Island. This risk is associated with the greatest vessel traffic density but the
risk is lower than inHhe approaches to Apia because of the higher quality of

hydrographic survey in Apolima Strait.

Samoa In-Country Risk
Results
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Figurel: “In-country” Risk Resultésee paragraph 0.Zfor numbers)

5 Thedankcountryé risk assessmenefers toresults displayed usingplour band classification break values
calculated only from the local EEZ study area data, thus ensuring that the full colour range is utilised in the
heat map. These are relative results across the Samoan EEZ.
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0.17 The riskesults for Samoare summarised in the following tab{aumbers refer

to locations in Figure 1)

SAMOA

Summary of Hydrographic Risk Assessment Results

(Based oriin-Countng Risk)

Location

Explanation

1. North coast UpoluApia
Harbour

Sole international port, high GT traffic,
close to sensitive reefs and reserves,
charted at CATZC®

2. North coast Upolu, ear
approaches to Apiaélarbour

High GT trafficglose to important
reservescharted at CATZOC BoiD,

Comparative
Risk Level

3. North coast Upolu, fishore | High GT Traffiglose to important Heightened
approaches to Apia Harbour | reefs,charted at CATZCX
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, Afmta Low GT traffic but no sufficient scale Moderate
Port chart, close to reefs and reserves

CATZOC D
6.9 aid O2F ad { |LowGT traffic, close to coastal reefd Moderate
Cape Tuasivi to Lesolo Point | reservesCATZOC U
7.North-6 S& G { I @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 chartkat CATZOC 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, distant from 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 O2 I &l |Low GT traffic, close wonastal reef and Moderate
of Palauli andIS (i dzLJ- QA { reserves, CATZOC D
13. Generally, outto 20 nm | Moderate GT traffic, distant from Low
from the coast coastal reef, CATZOC D

14. Offshore areas of EEZ
further than 20 nm from the
coast

Generally low GT traffic areas, distant
from reefs and sensitive areas, CATZO
DorU
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0.18 The"“regional’ risk assessmentf Samoa iseen in the plot below This plot

calibrates the risk colour bands to the same scale as those usédefather south

west pacific risk assessments. The fact that the resulting Samoa risk shows risk areas
FONRP&aa (GKS FdzZft NIy3dS 2F AyairAayAFAOLIyd 6 3INEBS
hydrographic risks of a similar order of magnitude to preuis assessments of Tonga

and the Cook Islands (Niue results showed generally insignificant iHskjever, this

dregionak result doesshowgeneraly lessNRA 41 UG K-DFdzyi KSE & A WS & dzf (0 ® /
there isa significant reduction in the areasmbderate and heightened riskompared

to the Gin-countryé analysis aFigurelabove. KS f 2 6 SNJ didaRR@ba 2syilt £ ¢ N a ]
for Samoa. Note that the result is influenced by a combination of all the input risk

factors described in Annex B and thesenb simplistic explanation. However, there is

some influence ofhe dregionaék risk weightingdeing lowerthan thedin-countrye risk

weightingsfor some categorieg¢see Annex E) aritte risk classificationseingquite

sensitive to minor changes in thiesk colour bands particularly in the mid ranges of

low (light green) moderate(yellow) andorange(heightened risk)

Samoca Regional Risk
Results
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Figure2: Risk results calibrated tbregional’ colour bands
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Recommendations

0.19

Consideringhe currenthydrographiaisk, the benefits and costs of

hydrographic improvementshe likelihood of increased coastal traffiom future
development initiatives and the cost of mitigation of maritime accidents, the
followingcharting improvements are recommended:

a.

TheLiDARbathymetrydata should bencorporated intothe published charts

to extend the navigable areand reduce those areas currently indicatad
GAYy Ll RSI dzI (i SThig wilkredh:BtBehgdRographic risk in near coastal
waters, and particularlymprove thesafety of recreational, local fishing and
patrol vessels that visit remote coastal areas. It will also support the potential
expansion of cruise vessel destinations.

Produce an appropriate scale approach and harbour charAfeipataPort,
(Satitog to support potential future use of the port.

The continuation of the 1:50,000 scale coastal chart series to provide a suitable

approach chart for the port of Aleipata and to support future expanded cruise

ship, recreational and commercial operaim The priority for this series is the

SFAGSNYy O2Fad 2F !'LkRftdz FyR GKS y2NIKSNYy O
risk areas near Asau Harbour and Matautu Bay. Consideration should also be

given to charting the southern coast of Upolu whenederatehydrographic

NA&l SEA&laD ¢KS &az2dzik O2lFad 2F {I @ AQA
lack of traffic or hydrographic 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.

ModernisechartNZ 1414 Asaby shifting itto WGS84 horizontal datum to be
compatible with GPS positiorg systems, anghroduce and equivalerENC to
support future patrol boat and future potdial commercial port operations.

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

a. Vailele Bay, Modernisation of fathoms plan

o

Saluafata HarbourModernisation of fathoms plan

Fagaloa BayModernisation of fathoms plan

o o

Safata Harbour Modernisation of fathoms plan
e. Siumu Bay Production of a new plan

f. Matautu Bayg Production of a larger scale £6,000) plan
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Ensure effective communications of MSI from Samoan information sources to
the regional MSI coordinator and charting authorgp that changes that
impact navigational safetyguch as thehartedstatus ofnavigational aidsind
FADSre keptup to date.

Other Hydrographic and Navigation Safetyb®ervations

0.20 The following factorselating to safe navigation were noted during the risk
assessment:

a. The port of Mulifanua has a very shallow dredged channel charted at
2.5m deep. The ferrlyady 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 states of the tide and in some weather conditions interaction between
the vessel and the seabed could occur, this weyse the ship to shear off
course resulting in an incident. Itis recommended consideration be given to
dredging the channel to provide greater under keel clearance.

b. The line of the outer leads at Mulifanua does not provide sufficient
clearance fromhe reef on the southern side and ships must approach the
channel from the north side of the lead line with the leads open.
Consideration should be given to dredging to clear the channel (preferred) or
repositioning the outer leads and adjusting the leagllme.

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 given to dredging tear the channel (preferred) or repositioning
the outer leads and adjusting the leading line.
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