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TERIS OF REFERENCE

Tisheries Jetty, Detio

AR FanFr =

1.  Background

1.1  The Republic of Kiriball relied, until recently,
upon the phosphate mining operablon on Nanzba for
its main souvrce of revenue. The phosphate is now
exhaousted and mining operationc have ceased.

i Thus it is to the .oceans thol: thé country must

f look for its revenue., lizrine resources are the

major resources of the fulure.

1.2 The Governmenb ol the Republic of Kiribati places
the highest priority on the development of its
marine re ovrces, partrcularly the horvest of
turiz and tuna-lilke fishes which represent the
major stocks in the Tisheries Zone of ithe Republic.

e e R L e 5

1.3 ITarly surveys of tuna and baitfish resources sug-
gested that whilst there ore adequete supplies of
tuna close to the iglande the natwral baitfish
recource was inadequate to support a laoarse scale
fishing industry.

1.4 The Government thus instituted a prozromme to
examine the feasibility of cultwring boitfish to
supplemen® natural utOCka- Pollow1n" the success
of a pilot project, 2 40 ha commercizl fishpond
was established in 1978 and which is to be extended
to 80 hz.in 1980. The successiul cultivalion of
hgltfluh resources- removes what has been remarded

5 the major obstacle to fhe developncnt of a tuna
fishinc industry in Kiribati.

1.5 lTavrever the lack of shore facilities, particulorly
a jethy Cor Tichins vessels io come alonsice, is
aloo a prerequis 119 1o ihe developmend ol o com—
mercial Tishine oneration. The 1nc¢h of onen o
jetly nmakes bunkering, victualling ond hondling
the catch a lahorious, time—wasting and less
economical operation.

1.6 Tie presenb herbour ob Betio is too shallow to
permit any bul shellow-draft vessels Lo enler.
Fven witlh dreé-in~ it is not possible Lo incrence
hL geplh mmeh beyond 3 netresc. Alzo ihe horbour
tsel) 15 loo omall to accomnodote any inerease in
1r4Fch, Perlbicnlarly when Lhe caro earriervs are
bein unlesded.
..]]_






1.7

2.
2.1

2.2

2.3

llavin s givea serions conniderntion to thign
oituation aw wishing to facililnle lhe develap—
ment of e commercial fishery at the earliest
opportunity, the.Government of the Tepublic of
Kiribati has given the hishest priarily to the
conslruction of 2 jetty at the end of the
eastern mole;cf Detio llorbour. This Jjetly would
ollow fishing vessels, as well 28 a mollership or
carrier. vessel. Lo cope olongside,

Ieseription of the Structure

The jetly shculd be construeted so as to rench
into water of 7.7 metres mininum depth, see
attached plar..

The actual stape.and type of construction should
be decided by a site survey, but it wonla appoar
that ‘the jack-up barge iype of conciruction is
well suited {o local conditions.

The Jetty shculd 2llow 2 free flow of vater unfer
the structwre to minimine fwrther .silinlion, which
slready occurs between lhe 1wo molers.

The construetion of the jetiy should be such o tlo

minimise recvrrenl mainienance. A1l stcelwork must

be treated 1o the hishesl slandards of torrozion
protection.
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THE STATE FISHING CORPOR.ATION
TE MAUTARLI LTD

1+ Introduction

1e1

142

1.6

During discussions with officials of the Government of Japan,
the Government has been made aware of the Japanese Governmentt's
position regarding the bilateral aid programme, particularly
that it is not possible to grant aid for use by private
commercial concarna.

The Government of Kiribat: presented the Government of Japan
with a paper outlining the Fisheries Development Programme
over the next few yeara, This paper was presented as an
information paper to ameist the Covernment of Japan in
understanding the development asams of Kiribati.

32
Owing to the jurtaposition of two paragraphs, the first
dealing with Joint Ventures and the next with the formation of
a State Fishing Company, some misinterpretation arcse. These
two paragraphs dealt with Covernment's development aims, the
first being through a Joint Venture arprangement and the second
through the Siate Fishing Company. The phrase "in parallel with"
a joint venture operation was used concerming the formation of
a State Fishing Company. This phrase was meant literally, that
is, the Joint Venture and the State Fishing Company would
develop ag parallel lines, running aleng together but never
joining,

Owing to this misinterpretation the officials of the

Covernment of Japn indicated that although the development paper
stated clearly that the State Fishing Company would be the sole
owner and administrator of the Jetty, the shore facilities, the
fishing vessels and the fish ponds, it was felt by them that
these would came under the control of the Joant Venturs Company,
and this wae not in line with Japanese Government policye

Thia policy of not granting aid to countries to be used by
private commercial firms is appreciated by the Government of
Kiribati.

It is noted, wath interest, that Solomon Islands receives
grant aid from the Covernment of Japan some of which (skipjack
fishing vessels) is directed towards the State Fishing Company,
National Pisheries Development (NFD) which is, in effect, &
Joint venture company as Solomon Taiyo held a 254 equity in
H.F.D, and the major shareholder in Solomon Taiyo is &
commercial fishing company, Taiyo.

However the pollcy of the Government of Kiribati is to maiantain
100/ equity in the State Fishing Company and not to permit
a private fiehing company to acquire any shareholding whatsocever.

2, The Development Programme of the Government of Kiribati

2.1

The development of a viable commercial tuna fishery, pa.rtict}la.rly
for skipjack, B vital to the economy of the country, for, since
the exhausting of the phogphate deposits on Banaba, the only
major resources svailable to the couniry are marine, and of
these figh are the most easily exploited.
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4

2.2

2.3

2+4

2.5

2.6

2e7

—2—

Thus the economic fuiure of the couniry depends on developing
a visble fishing industry.

The aim of Government has been i seek actively an eatailished
tuna catching/procesa:ng company to enter inte a joant venture
arrangement with Government. In this way the development
procesa would be helped as the commercial partner would
provide management/marketing expertise.

While locelisation would be written into any joint venture
arrangement it is heceasary to prepare for this by traininz an
developing looal expertise, :

Therefore it was decided to establish a wholly government owned
State Fishing Company to operate separately from any joint
venture arrangement. Through this company local expertise
would be developed,

However no real interesi has been shown by any of the major
tuna oa.tching/procasaing compaznies in entering into a joint
venture arrangement with Government,

Thus Government will develop its tuna fishory solely through the
State Fishing Corpor tion, Te Mautar: Ltd.

The Structurs of Te Mautar: Ltd. the State Fishing Company

3.1

3.2

3.3

344

3¢5

The function of Te Mautari Lid (T.M.L.) is to amplement the
developmant of the fisheries in the Republic of Xiribati,

Te Mautari Lid will be a wholly Government owned company but
it will not be rTun nor will it be organised on Civil Service
lines,

Te Mautari Ltd will operate the two skipjack fishing vessels
{and any further fishing vessels to be acquired) shore facilities
for the freesing and storage of the catch, local and export
marketing, the baitfish ponds and the proposed fisheries jetiy.

Finance for the setting-up of the company is to be provided by
the Government of Kiribati plus sufficient capital to enable
Te Mautari Ltd to operate efficiently.

Ta Mautari Lid will Le controlled by a Board of Directors all

of whom will be Government officers with the exception of the
Chairman who will be elected from the private sector tut will
be a Kiribati national, This fol ows the normal practice of the
Covernment concerning State owned companies/corporations.

The operations of Te Mautarm Litd with regard to the
Tuna Fishery

441

4,2

It was the decieion of Govermment to commence operations on
Tarawa, more specifically Betio as there was an exisiing
infrastructure in the shape of victualling/bunkering facilities,
communications network and a deep waier lagoon.

There exists no suitable wharf space on Betio for any vessel with
a draught more than 1.8 metres thus unloading any catch from a
skipjack vessel is a lengthy process involving ferrying the fish
in by small boate.






4.3

4e5

446

47

4.8

4.9

The conatruction of a wharf desigmed for, and suited to the
development needs the Government of Kiribati has been accorded
the highest priority by the Government.

As available wharf storage space is very limited there can be

no real expansion in the export of fish using reefer containers.
(Daiwa Line vessels have a turm=round time in Tarawa of 24 to 36
hours, which is not enough to load any volume of fish for export).
Therefore a jetty must be construoted to allow the alongside
berthing of bulk fish carriers (usual draught 7 metres) so as

to fecilitate the bulk loading of figh for export.

The design of such & wharf must take into consideration local
oonditions and can only be successfully carried out after a
thorough geotechnical survey of the site,

In addition to the construction of the above jetty, shore
faoilities must be consiructed in the shape of:

500 tonne cold store

30 tonne/day Brine Freezer

30 tonne/day Ice Making Machine
Ancilliary facilities.

2O o m

A1 of the above facilities will be placed under the total
control of Te Mautari Ltd. with no outside involvement.

I+ is planned to increase the fleet once the shore fagilities
are constructed, with the addition of catcher boata using ice
rather than freezing on board.

Projected catches in the second year of operation will be in

the region of 1,200 tonnes total, showing a steady increase
in subsequent years.
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EXPLANATORY NOTES ON BASIC DESIGN

1. TField survey outline

1.1 The field survey was carried out in the sea area at the end of

the east mole.

1.2 The sounding line totaled to approx. 2400 meters covering the
possible site area of approx. 65,000 square meters with the
total sounding point of over 220. The bottom soil was sampled
at 3 points and underwater photograph were taken widely for

latter analysis of bottom conditions.

1.3 Soundings were made by a lead from sounding boat guided by
transit on land and by measuring rope, one end of which is fixed

to a point on land.

1.4 Temporary tidal gauge was set out and tidal level was observed
and recorded every fifteen minutes during whole sounding
operation., The levels from BTGZ of the temporary tidal gauge
were measured by a level from the bench mark located near the

tidal gauge station of Betio Harbour on the west mole,

1.5 Recorded data were processed and the bottom contour line was

charted as shown in attached sheet.

2. Overall review of survey results

2.1 Water depth appeared to be shallower than what was informed

previously.

2.2 The reef edge extends to the depth of 2 to 2.5 meters and the

slope becomes steep at the front.

2.3 Bottom spil is fine sand of coral origin with relatively

light gravity.
2.4 The maximum tidal range is approx. 2.5 meter,

2.5 The current in the lagoon is mainly caused by tidal movement and
naturally fairly even.

2.6 On the bloblem of sand drift, we will review the information
and make a comment, but sand drift is not considered to be very

serious.






3. Basic design study
3.1 Based on the above survey results the design of jetty was studied.

3.2 The limiting factors that had to be considered for designing

were:

Factor (1) Unexploded bomb may exist
(2) Geotechnical data is unavailable
(3) Lack of heavy equipment
(4) Limit of aggragate supply
{5) Construction time within 8 to 10 months
(6) Cost/benefit ratio must be high

(7) Shallow water area above - 2.0 m

3.3 Five different types of jetty i.e. fill type, floating type,

gravity type, pier and bridge type and pile type were examined.

3.4 Followings were the results,

Type Un¢learable factor
Fill 4 5

Floating 67

Gravity 345

Pier and bridge 345

Pile 1235

3.5 None of the types can clear all of the limiting factors and
further studies led to the conclusion of hybrid type i.e.
shallower part than -2m.; fill type, and deeper part;

floating type.

3.6 The design features of hybrid type can be summarised as follows:

3.6.1 The shallower part can only be utilised as access to
jetty and the fill type proved to have high cost/benefit
ratio.

3.6.2 1t is apparant from the survey results that the extents
on of several hundred meters will be necessary to meet the
final requirement (7 m, depth) of fisheries development.
The future jetty development plan must be carefully

reviewed after the operation results of the State Fishing

-19-—






Company (Te Mautari Ltd) has been cleared. The floating
type will be most versatile to accept any form of future
plan.

3.6.3 Required construction period is relatively short as the

two parts can be constructed in parallel.

4, Some additicnal technical comments

4.1 The study of present form of Betio harbour revealed that the
extention of east mole is approx. 200 meters longer than west
mole which was apparently designed to block the sand drift from
east side., The small extention of present east mole with fill

type structure will not give any serious problem to sand drift,

4,2 Prediction of hydrological change generally requires large scale
computer simulation combined with hydraulic modeltest,
However the current in the lagoon is fairly even and no major
hydrological change may be predicted as a whole by placing
small seolid structure at the end of east mole. Partial
influence to be caused by wave current can be minimised if

carefully designed.

4.3 Careful study against subsidence, scour and seapage is a
prerequisite for designing any type of marine structure.
Proposed basic design was given full consideration to these
problems, and this may be confirmed if structural difference

with existing east mole is examined.

4.4 Designed load at the connecting bridge or the weakest point in
the hybrid tyre still permits the transportation of 15 tons
container loaded on a truck which considered to be sound encugh

for the future expansion.

4.5 Crushing strength of aggregate of coral stone is not known but

appeared to be suitable to make massive concrete block of 1-ton.

4,6 Tloating structure including anchore chain is desipgned to have
durability of more than 20 years. Periodical inspection of anchor
chain will be the only maintenance work required to the floating

structure,






4.7

4.8

Shortage of locally available stone and aggregate is seriocus pro-
blem but this may be solved by bringing from outside Tawawa

necessary quantity beyond the local supply limit.

Reinforcement of both corners of existing mole will be necessary
when the extention with solid structure is made and this will be

done by placing l-ton block in front of the mole edge.

—-2]-
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#*2—1 CLIMATOLOGICAL SUMMARY OF MEANS AND EXTREMES FOR PERIOD
1947~1978 :BETIO, TARAWA
TEMPERATURE RAINFALL RH
Mean |Mean |{Mean Mean |High|Year [Low|Year | Mean
Daily [Daily at 9ams
Max |Min Max {Mine
Month C T C T T rz m m %
Jan | 309 254 | 282 | 345 217 325) 824(1966) 1411950 79
Feb {308| 254 ;: 281 | 336 222 222 54211965 411950 79
Mar 307| 253 | 280|331 211 222 7241958 411971 80
Apr |309| 254 {1 282|343 225 170| 5251953 0(1968 80
May |31.2]| 257 | 285 | 343 213 127} 42131972 411964 7
Jun (3 11| 2551 283 | 336 212 120 37311972 111954 75
Jul |311] 2531 282|332 212 150 37411949 1{1973 78
Aug |3 1.2 254 | 283 | 343 212 109 507(1972 31949 76
Sep |3 13} 254 | 284 1335 212 105 361(1972 2(1970 74
Oct |315]| 256 | 286 { 338 222 98| 402|1965 01978 72
Nov (315 253 | 284 | 350 207 118| 480(1957 311978 74
Dec [31.2] 254 | 283 | 344 217 191 4321972 141970 77
Annual|3 11| 254 | 283|350 207 | 1957 |3452(1972|395 (1970 77
F2—~2 TARAWA WIND RECORD 1970~19714
ALL YEARS COMBINED
Wind FORCE
Force
Wi%d P 0o{ 1] 2|3 |4 s |6 |TOTAL| %
pes
) ~(m/sex) 05 [, 3|35 |55 [85~]11~
Direction ~15 ~5| ~8i105 {135
CALM 82 82 4.5
N 10| 17| 24| 17 2 — 70 38
NE 11| 42| 74| 64 4 - 195! 107
E 14(113]1386|397| 93 1 1,004 550
SE 14| 46| 921114 36 2 304 166
s 13] 14 14| 7| -} - 48 26
Sw 2 5| 14| 13 1 - 35 19
w 1 10 9 8 5 1 34 19
NwW 4] 141 161 16 1 3 54 30
TOTAL 82 6912611629636 }1142 7] 1826
PERCENTAGE(%) | 45| 3B[143|344|348| 78| 04 1000
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BSICDoWwTi, BlIE R v+ O West Mole OHEBICREBL+HE L CHBILTE
b Twna,

= v AEBTOBERREEH2-1LFbTd 3,

19T4ESANLIOTTHELIZ2HAICORAF— 2% ~0 4 KECHEFLALE
T

Highest High Water Level 85ft(259m) (197642A8)

Lowest Low Water Level —0.2ft(-006m) (197542A8)

Thb,
HHWL - gos't (2.45™)
MHws | ssoft¢) somy
MHWN - 400! (122M)
MSsLiZy | 3 o08f (09aM)
MLwn 4 2z20!"to0er™
Mews | o3 "(oos™
Datum —
E2-1
2

) S AHER, FAMECLBT 2BB T2, HIC 2 5 v AE AFBET MR
L. ZRRORERDSZ, BRAKAER 2 0m/sec BETS 5, LA L. ROMERBEE
Wi, BRI IBOKE R BEHRES 5,

T, # IV BBEATRS /- OKREIQHA, BILP2Z 0BELE 24D,
5/—RBEEPWT DIBEOARLRET 5,
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20mBT , ANT0sc ATHALEOIO0RLET, ZhI v A2 HOREEEZLO
ST Th b, L2 OAFOER, tLhoRELTRELRZAZD, 77— AK
HEATETZEEEBLEALL N,

#F2-4d, /-7 BRCRETIARERDAIOTD S, 57— AORAEKIE40
~5 0l THAKBATDLD, 6 0t WL 2L RBOREHER 1 0OBBETD 5,

7%2—3 OCEAN SIGNIFICANT DEEPWATER WAVE
HEIGHTS AND PERIODS

8
WIND FORCE PLUS 7/8 | 6=7!| 5/6 | 4-5|3/4 | 1-3 | 0/1 [CALM

WIND SPEED(knots)| 370 |335 (275 |215 |160 |105 55 10 -

ASSUMED DU]EEAT ION

hours 15 20 30 50 70 55 40 30 -

SIG'WAVEHE%?EEU 172 |166 |138 {101 | 62 | 28 | 07 | - -

SIG-WAVE PERIOD

(secs) - 1506 — 1173 - 619 | — 117 -
PERCENT. OCCURRENCE | 0044 | — 0947 - 32737 — 58312 | — 7960
PERCENT. EXCEEDANCE - 0044 - 0991 - 33728 — 92,040 -

{ Betio—Bairiki Causeway Tarawa Design Report I b)

%%2—4 LAGOON SIGNIFICANT DEEPWATER WAVE
HEIGHTS AND PERIODS

WIND FORCE | prhyg|7/8| 6-7| 5/6 | 4-5|3/a | 1-3 | 0/1 |cALM

WIND SPEED (knots)| 370 |[335 |275 [215 |160 [105 5.5 10 -

WIND SPEED {m.p.h.) | 425 |385 |315 |245 |185 [125 60 1.0 -

SIG'WAVEHE%?I:E“ a6 | 410| 34 | 27s| 20 | 125| 06 | 01 -

SIG.WAVE PERICD

(secs) - 340| - 290| - 210| -~ 05 -
PERCENT OCCURRENCE | 0044 | — 0947 — 2737 — 58312 | — 7960
PERCENT EXCEEDANCE - 0044 — 0991 - 33728 | — 92.040 -

{ Betio—Bairiki Causeway Tarawa Design Report &b )
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#2—5 B Al R

1974|1975 {19761{1977 197811979

A 79.4 96.4 94.5 86.4 88.3 847
a 7 105 3.4 5.3 133 11.6 14.5
FIFE 0.1 0.2 0.2 0.2 0.0 0.0
7Hhe - — — 0.1 0.1 0.1
A - — - - - 0.7
& = 100.0 1000 100.0 100.0 1000 100.0
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National Development Plan(1879~82)
(BfL: F4-229T )

1977 1978 1979 1980 1981 1982

1&g # #® 885 880 1,060 820 880 935

m = B| 2818 2510 2553 2370 2,410 2520
{
Il & % 8| 8301 8,082 6.5 4 4 — - -

A ® # - 259 | 1,000 1,360 1,430 1,500
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35%'5 R A|13951 | 14988 | 14597 8260 8690 9,565
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Particle Size Distribution Curve

B. H No 19
Depth 21~ 26m
Description White si1lly sond and corot

H4—4 RNEMFHE (No 19)
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BOREHOLE SECTION No9
Sample Change of Strata
Description
Depth Type |Legend | Depth CD Lewel 'P of Strata
00 Admiralty Chart Datum
00 D 0.0 -5.2 Bed Level
White silty fine to medium
07-10 | S(2n . 08 -5 8 Colcgreous Sand
06~10 b
23~ 25 | s(19) |-
. White silty catcareous Sand
21~26 | D 26 78 d
26~37| 0O | -
L White colcareous Sand with
coe 3.7 -89 frogments of CORAL
April, 1977
0! Disturbed Sample
S Standard penetration
M4—5 +—1rEREQ
Borehole Section

Betio - Bairiki

Couseway -

Tarawa- Apr, 1977







BOREHOLE SECTION No 11

Sampie Chonge of Strata
esc
Depth Type [Legend | Depth € D Level o Fiption of Stroto
00 Admiralty Chart Datum
== -
0.0 -53 Bed Level
Oe~09 ] sy T
e ~09 v} -l
1. 4 -57 White tine to medium Calcareous SAND
14 ~20 D
16~ L7 [ &§(i5)
16 ~17 D
20~ 30 D .
2.0 ~-73 White saendy calcgreoys SILT
. 30 -8 3 white fine to medium calcgreous SAND
32~351|s(57) .
30~35)] D Lot White silty calcereous sanp
35~47% D LR 3 7 -9. 0 with fragments of CORAL
4.7 -10 D White colcoreous SAND
April, 1877
O . Disturbed Somple
5 : Standard Penetration
Bd4—6 #~1>7EREe
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F4-2 v A KR D b OX R R

5 fir N N1125E(N225E [N3375E| N45E |N5625EiIN675F {N7875E E
YR EERE 245kn 20kn| 18km 15km| 145km 15kn | 175kn | 20knm 1 6kn
A (12 N1125FW N225W | N3375W| N45FW [N562FWIN67TFW|INTETFW w
THEEE B 18kn 5km 5 kn 2km 2kn| 15ke 3kn 3km
B¥HZ 2 v F
NNE 16 7km
NE 17 6kn
ENE 1 6.1ko
I TARAWA
North Tarawa
iatai
Xl\mm
g:.Al_Jaokoro
Marenanuka

Betio — Bairiki Fanwd
Causeway
funder construction}
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MEMORANDUM FROM CHIEF ENGINEER KIRIBATI GOVERNMENT

15 December 1980

1. Possible risk of unexploded ordnance at site of proposed jetty. A visual
underwater survey of the area will be carried out by 31 December 1980.
Provided suitable underwater metal detector is obtainmed the area will be
searched by metal detector at the same time. It is not known if such
equipment is readily available or what range such equipment has. This will
be investigated. Any unexpected ordnance so located will be disposed of by
31 January 1981.

2. Geophysical Survey
This will be carried out by the survey team expected on Kiribati during
January 1981. This team is being provided by the Asian Development Bank
for another purpose but arrangements to employ the team of the Fisheries
Jetty survey have already been discussed with the A.D.B.’s consultants.
Failing the arfi&él of the A.D.B. survey team it may be possible to obtain
borehole rock samples and a geologists report from the Australian water
investigation team already working on Tarawa atoll.
As a last resort an American firm Geomarex is working in the Lime Phenix
Islands of the Kiribati group and they would be employed to carry out the
survey. Their equipment is very portable and their expertise is in mineral

exploration but it is believed they could carry out the work required.

rlé(%ﬁ/%

I. G,-Braingéer
Chief Engineer

Kiribati Government
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