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I. IKTRODUCTION .

The Government of the Republic of Fiji requested the
Government of Japan for technical cooperation in "The Study of
the Preparation of Nautical Charts in the Northern Lau Islands
Region in the Republic of Fiji" (hereinafter referred to as "the
Study"”) . :

In response to the request, the Japan International
Cooperation Agency (hereinafter referred to as "JICA") dispatched
a Preparatory Study Team to Fiji from February 15 to March 15,
1934, for the purpose of materializing the Study.

The JICA Preparatory Study Team exchanged views and
discussions with the Fiji authorities concerned, including the
Fi1ji Hydrographic Service (hereinafter referred to as "FHS") of
the Ministry of Public Works, Infrastructure and Transport, and
conducted a reconnaissance of the Study area during the period.

These discussions and the reconnaissance- resulted in

preparation of the Scope of Work £for the Study (hereinafger
referred to as "S/W"), which was duly signed by the
representatives of both parties on March 15, 1994.
' This Plan of Operation (hereinafter refefged to as "P/0O") 1is
prepafed in accordance with S/W, describing the outline of the
Study to be carried out by JICA, a tentative overall plan of the
. five-year programme'of the Study and the implementation plan for
the first Fiscal Year 1994 (Phase I) as well as the undertakings
of both the Government of Fiji and JICA.

The Study shall be carried cout according to this P/0, and
also to the results of consultations between FHS and the JICA
Study Team to be held as necessary during the implementation of
the Study.



Ir. OBJECTIVES OF THE STUDY -

The objectives of the Study are as follows:
1. To prepare three Fiiji nautical charts, Nos.F2, F6 and ¥7, each
on the scale of 1:150,000, covering the Northern Lau 1Islands
region; ' '

2. To report the recommendation for improvement of operation and

management. system of hydrographic = surveying and - nautical
charting in Fiji; and

3. To promote technology transfer through the implementation of
the Study with a view £o enabling the Fiji counterpart personnel
to improve their technique in hydrographic surveying 'and
nautical charting. ' ' '



IIT. OVERALL PLAN OF THE STUDY

1. General

(1) The Study will comprise five Phases, i.e. Phase I (First Year

- F.Y.1994) to Phase V (Fifth Year - F.Y.1998).

(2) The Study area and the chaxt coverage are as shown in Fig.1,

where;

F2: 16°46'58"Ss 15°55'00"s
179°32°57"E 179°04° 30w
F6: 17°59°33"8  16°40°00" s
179°25°00°wW 178°30' 55" W
F7: 19°04740°s 17°45°00" s
179°06'30"W 178°11716"W |

(3) The flow of work of the Study is as shown in Appendix 1. _

(4) As for'hydrographic survey standards and nautical charting

specifications, the Iﬁterndtional Hydrographic' Organization

(IHO) Standards for'Hydrographic Surveys (S-44) as well as

the Chart Specifications of the IHO should in principle be

applied to the hydrographic surveying and nautical charting to
be carried out under the Study.

(5) Technolbgy transfer to the FHS counterpart pefsonnel will be

effectuated as follows: S
- The technology_transfer will principally be on the basis of

- on-job training (0JT). ) _

- For faéilitating the technology transfer, manuals and
instructions for survey methods as well as for handling
_éurvey instruments will be prepared in English.

(6) since the nautical charts to be produced under the Study will
be_published by the Government of the Republic of Fiji as its
official nautical charts, the nautical charting work will be
impiemented by the Hydrographic Department, Japan Maritime
Safety Agency (hereinafter referred to as "JHD"), which is the
sole official authority for preparing and publishing the
bfficial'hautical charts in Japan.

2. Tentative schedule of the Study

The,tentative schedule bf the Study for five years as well as
the:téntative'wcrk schedule of each Phase appear as in Appendix
2, which are'briéfly explained as in the following:
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2-1. THE STUDY IN PHASE I (F.Y¥.1994)

2-1-1. Pre-work in Japan

2-1-1-1. Collection and study of relevant ihformation and data
available

All available information and data will be collected and
studied to work out a detailed plan of the hydrographic survey to
be conducted. '

Those to be collected will include existing nautical charts,
topographi¢ maps, aerial photographs, index maps of contrel
points, information on availability of smooth sheets of survey
and other source materials, and meteorological and
oceanographical data related to the Study area.
2-1-1-2. Preparation of P/0O

The P/0 is to cover the whole operation ‘and work to be
conducted for the Study, the resulted products for overall period
of five years and the implementation plan of the Study in Phase I
(First year - F.Y.1994) as well as the undertakings of both
the Government of Fiji and JICA.

2-1-2. Work in Fiji e | _
.2-1-2-1. Explanation of P/O to the Fiji Government and
"consultation - .

The P/0 thus prepared will be explained to the relevant
authorities of the Fiji .Government including @ FHS, and
consultations with FHS will be held tc reach agreements for
amooth implementation of the Study.

.2-1-2-2. Acquisition of source materials
| Aerial photographs and other materials necessary for drawing
coastlines of 1islands and atolls to be shown .on 'the‘ three
nautical charts will be acquired. |
2-1-2-3. Confirmation of survey implementation and support
systems .

The capabllity, faciliiies and maintenance condition of the
survey vessel and survey boats to be used from Phase II onward as
well as the performance of survey instruments aboard will be
checked and confirmed. Retrieval of tidal data from Suva Tide
Station will also be examined and confirmed.

- 2-1-2~ 4 Reconnaissance of survey site
Reconnaissance of proposed sites for survey operation bases,
tide stations and control points will be conducted at the islands
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of Rabli and Vanua Balavu.
2-1-3. Post-work in Japan
2-1-3-1. Drawlng of coastlines

Utilizing the aerial photographs (scale 1/50,000) acquired,
coastlines of islands and atolls within the coverages of Charts
¥2, F6 and F7 will be drawn on transparent plastic sheets, which
will then be reduced to the scale of 1/150,000. The delineation
of coastlines of the northeastern part of Vanua Levu will not be
done as they will be adopted from the existing nautical charts.
2~1-3-2. Preparation of Progress Report.

The work carried out during Phase I, problems encountered
and solved, tasks for future work, etc. will be compiled into a
Progress Report to be submitted to the Fiji Government. '

2-2. THE STUDY IN PHASE II (F.Y.1995)

2-2-1. Pre-work in Japan - :

2-2-1-1. Planning and preparations (Common to Phase II through
Phase IV) ' : '

Based on the information, data and matefials collected by
the JICA Preparatory Study Team as well as during previous Phases,
planning and preparatory work will be done prior to carrying out
field survey. Preliminary study will be made on the topography
according to the aerial photographs, and detailed éurvey plan
will bhe worked out to facilitate the field operations. _' :
2-2-1~2. Preparation of P/0 (Common to Phase II through Phase V)

Based on the P/0 prepared in Phase I, P/0 for the current
Phase will be prepared taking into account the significant points
of the Progress Report of the previous Phase, 'describing the
details of survey as to methods, amount of work, accuracies, etc.
and the survey products from the current Phase as well as those
items for which co-operation from the Fiji side is requested.
2-2-1-3. Procurement, examination and dispatch of equipment

" (Common to Phase II through Phase IV) -

Equipment and instruments necessary for  the current Phase

‘will be procured, examined and dispatched by air to Fiji.

2-2-2. Work in Fiji ' ' '

2-2-2-1. Explanation of ~ P/O. to the Fiji - Government and
consultation (Common to Phase II through Phase V)



The P/0 thus prepared will be submitted to the Fijd
Government for explanation, and consultations will be held to
reach agreements on the content.
2-2~2-2. Preparations for fileld survey and procedural

(Common to Phase II through Phase IV)

work

The Study Team will proceed to implementation of the Study
without delay after arrival in Fiji by completing procedural work
for cusgtoms clearance of survey instruments and materials ang
establishing a survey base in Suva and a field operation base in
the survey site.
2-2-2-3, Field work (Common to Phase II through Phase IV)
2-2-2-3-1. Control point survey

Phase II Phase IIX Phase IV Remarks
Primary shore Rabi - {Vanua Balavu Lakeba |Closed DGPS
control point © |observation
for fixing - with 2 or
ship's positions ) S : more exist-
and secondary S ing control
control polints : - points
Lighthouses . 3 —— -—— Open DGPS
Secondary As required |As reguired |As required observation
stations for - - with the
coastlining, . primary or
landmarks and | | existing
conspicuous ' ' ' ' control:
objects ' point

(1) The grid system employed 1is the Fiji Map Grid with the
ellipsoid of reference WGS-72 and the origin of coordinates '
17°00° 00" s, 178°45 00"E.

(2) Positions in control point survey will be fixed by DGPS

" observation, in'pfinciple.

(3) The primary shore control point will be selected at one or

more places for the survey area in each Phase. '

(4) Secondary stations for coastlining will be selected three or
more per an island or atoll where landing is feasible, and in
case of an extensive island or atoll, at a rate one every 10cm
on the sheet as a standard. '

(5) Specifications for GPS observation will be as follows:

- The performance of the GPS ‘receiver:
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Recelvable frequency : 1,575.42MHz (L1) and 1,227.6MHz (L2)

Capability : *(Smm+1X10°Xx D) or more, where D is distance
(km)

~ Observation will be made to more than four satellites with a

good health status and at an elevation angle of more than 15
deqgrees.

— Duration of observation will be:
Primary control point : 90 minutes or more
Secondary stations : 30 minutes or more :
(6) The accuracy of the primary shore control point shall be 1
part in'10,000. Where the survey is extensive, the relative
positioning error shall be no more than 0.25mm at the scale of
survey. | - o
(7) The accuracy of secondary étatiohs shall be no more than 0.5
mm at thé scale of survey.
2-2-2-3-2. Coastlining
(1) For delineation of coastlines, pricking will be made at
selected points on contact print aerial photographs - (scale
1/50,000) after confirming the conformity between. plecture and
actual topography. | ' .
(2) Coastlining will be carried out at the portion of a coastline
| which is found considerably changed from the aerial photograph‘
picture. _ '
(3) For a conspicucus object useful to navigation with unknown

height, measurement of its height will be carried out where
feasible. ' '

2-2-2-3-3. Tidal observation

(1) Establishment of tide station :

— A self-recording tide gauge will be set at the piler of Vanua
Balavu. . _ S -

- As a temporary tide station, a tide pole will be erected at
Rabi in Phase II and at Lakeba in Phase IV.

(2) Continuous observation of tides will be Condupted at Vanua
Balavu tide station throughcout +the sounding period, = and
observation of tides around three sets of succeeding high
waters and low waters at the temporary tide station.

(3) In order to determine the zero of tide gauge, a bendh'mark
(BM) will be firmly established nearby on land, and levelling
will be carried out between the tide gauge and BEM.
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(4) Adjustment of clock of the tide gauge and tidal height will
be carried out at least once every day.

(5) The data obtained from the auxiliary tide station will be
compared to the data from Suva tide station and Vanua Balavu
tide station to obtaln time difference and height difference
of the survey area. . _

(6) Determination of the Mean Sea Level (MSL) and the Datum Level
for Soundings (DL) will be made as follows:

- Suva being the standard port, the necessary tidal data
recorded at Suva tide station will be retrieved by connecting
a personal computer to it.

- The MSL at Vanua Balavu tide station will be computed by
using the following equation:

A= A"+(Ao -A'0 )

where Ao : MSL at Suva tide station
A'o. : Short term MSL at Suva tide station
A : MSL at Vanua Balavu tide station
A' : Short term MSL at Vanua Balavu tide station

-~ For computation of short. term MSL, tidal data from more than
one-month observation will be used.

- DL will be approximately the level of Lowest Astronomical
Tide (LAT).

- The DL at Vanua Balavu tide station (areé F6) will be
obtained by harmonic analysis of the tidal data and compared
to the existing value.

~ The MSL and DL of the areas F2 and F7 will be determined
from the tidal data at Suva tidé station, Vanua Balavu tide
station and the data obtained from the tide pole at Rabi
(area F2) and Lakeba (area F7).

' 2-2-2-3-4. Sounding operation

2-2-2-3-4~1. Position fixing

{1) Ship's positions will be fixed by DGPS observation with

' "simultahecus obServétion on the ship and at the primafy shore
contrbl’point. Real time processing will be feasible for the

~ observation. ' . '

{2) The 1nterval between the position fixes ‘at the scale of
survey . shall be 2Zem. or less in case of a linear sounding line.
and in case of a ‘curved sounding line, shall be such that

 maintains the: plbtting error of any cut-in sounding to be
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- within a circle with a radius 1.5mm.

2-.2-.2-3-4-2. Sounding _

(1) The sounding lines planned in the areas ¥2 (Phase II), F6
(Phase III) and F7 (Phase IV) are as shown in Fig.2, Fig.3 and
Fig.4, respectively. '

(2) Sounding distance planned . _

Phase II Phase III| Phase IV _ Remarks _

2,970km 5,5380km 5,606km |Excluding those in V.B.lagoon]

Note : Supplementary sounding and resounding will be conducted
as necessary.

(3) Sounding line intervals

Deep water areas : 3M

Shipping routes : 1.5km

Around islands and atolls : 1M

Reported shoals, shoals and banks: 200m or less (with Side-

. - . scan Sonar) |

(4) The echo-sounder aboard R/V TOVUTO or the one provided by the
Study Team will be used for sounding.

(5) In shallow waters where R/V TOVUTO is difficult to navigate,
SMB BABALE will be used with a four—be_am echo-gsounder for
shallow water wuse provided by the Study Team, whose
specifications are as follows:

Frequency : 90 ~ 230kHz :
Direction angle of transducer : 8 degrees or less.
Paper speed : 20mm/min or faster

Assumed sound velocity : 1,500m/sec

Recording accuracy : £(0.1+ Depth X10 ’) or more.
Minimum reading : ¢.1lm

{6) Correction to soundings

- Tidal reduction to soundings will be made to the aepths of
200m or less. . o

- Correction to soundings for underwater sound velocity will
be made by bar-check method down to depths of 50m, and by the
echo-sounding correction tables to deeper depths.

(7) The accuracy of sounding shall be as follows:

Depths shallower than 30m : Less than 0.3m
Depths deeper than 30m - : Less than 1% of the depth

(8) For confirmation of the least depth of a shoal, recordings of

echo-sounder and Side-scan- Sonar will be compared, and if any
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