will break in the approach portion of the fisheriles qhannel

at mean low water level,

However, rate of occurance of .such waves will be rare only
several times per year and even.the fishing boats will be able to
. pass smoothly through the approach portion of the channgl

after waiting only about 3 hours for mean sea level,

In the case of the waves which are not from a southwestern
direction, the fishing boats will be able to safely sail into
the figherles channel because waves will not break in the

enlarged center area of its aﬁproach portion.

(iv) Navigation Aids o
Navigation aids to show the location of the_chanﬁel
will be installed at 2 locationms near'the entrances of
each side (Odean & lagoon) and at & locations along
standard portion of the channel. These navigations
alds will consist of pair of steel pales (ome painted

red and one painted green). Refer to Drawing No. 4/5.
(3) Causeway Bridge

The end and side elevation views of bridge are shown in Fig.
4-6., In preparing the design, the following conslderations were

made.
(1) The water pipe and phone/electric cables will be
installed under the sidewalks with the water pipe being
on the lagoon side and telephone and electric cables on

the ocean side.

(ii) The bridge deck is paved with portland cement concrete.

4-26



§.700

11.600

5700

_1o.000

LAGGON.

2%

}\ 25¢cm

QEorck Levey [
LO1 B

[WATER HMAIN

TELEPHONE CABLE‘I

G

MHWS -~ DL+1800

END ELEVATION OF BRIDGE

Figure 4-6 Causeway Bridge

4-27

Lecectric powr chate AL AR TR
l lﬁtmusmo.\- sLag, ot
.000 § i . »
| w I AY =
g+ 1.800 ] > m
o]
1]
: 3 pLroooo
[}
| Nl
[ o
OUMPED _STONE | o
|
I
I 8
- {s]
gt g
e T =
dood i
(15000} 2700
5,000
SIDE ELEVATION OF BRIDGE -
7_ 0.k~ 9000 @
| STATIONING 31A15+40000] * STA15 +45.000 STAI5+50000]
DECK LEVEL ON BRIDGE E|OL + 5.270 DL + 5280 DL + 5.270
; - * 225
BOTTOM FACE OF FOUNDATION GL - 5 000 — 0.L - 5.000
cC~—C
10.000 4]
© 0400 9,200 Q400
1.100 7.000 -100| A
£ B ‘_'
} i :
,—CONCRETE FPAVEMENT 1=3~10cm L] OGEAN




(11i) The approach slabs, 1 m‘long for the width of
sidewalks, will be constructed to protect the pipe and

cables,

(iv) Portal Rahﬁeﬁntype of slab bridge was designed'as the

nost ecbnqmical form of bridge type.

(v) The agpregate available for concreté contains much
salt. In order to retard corrosion of the reinforcing
bars by salt, the reinforced concrete was designed with

covering of more than 7 cm.
(4) Comparison between Requested Plan and the Design
Table 4-4 shows the finalized plan of the causeway, fisheries
channel and bridge in this basic design as compared with that

which was listed in the request from the Government of the

Republic of Kiribati.
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Table 4:4 Comparison between Requested Plan and
Finalized Plan of Basic _Design

Requested Flan

Finalized Plan in
Basic Desilgn

A#MTS channel in Betdo
{(Borrow Area C)

(3) Excavation depth shall be
limitted to 2.5m so as not to

cause scouring of the reef,

100 1Lo0m 00
: _19m _ _ W 80600 1250
OCEAN SIDE . 5 LAGOON SIDE |
. 22'5_125 MENT. . I DBST tzdom
. § DL+330 .
Jhea7m.” .
________ (AVERAGE) =
Causeway A
Estimated SAND BAG
Embankment RUBBLE
Volume = 285,000 m® i _ RUBBLE STONE
: Estimated |
- Embankment
Volume = 144,000 m®
Width = 5m Width = 10m
Fisheriles Min. depth=-0, 3m(MLWS+0 09m) "Bottom Elevation~DL—1 7m{(lower than CDL)
Slope = 1:3
Channel - Dredging will be executed by Dredging will be executed by
avallable equipment in Kilibati. backhoe or clamshell on pontoon.
‘Reinforced concrete bridge ' Portal Rahmen Type RC bridge
Width = 10.0m Width = 10,0m
Bridge Span = 5.0m Span: = .10.0m
Min. Clearance=1,5m aboveMHWS ‘Min. Clearance=2.60m above MHWS
(DL+1.8m), Girder bottom height (DL41.8m), Girder bottom height
=DL+3.5m,Deck elevation=DL+4.0m =DL+4, 4m, Deck elevation=DL+5.28m
(1) 90,000m3 from borrow area (1).75 000m3 (excavation depth
adjacent to causeway by =1.5m) from northern reef on
Selection ‘pushing, filling and Betio side and 75,000m°® (excava-
compaction by hulldozer tion depth =1,5m) from southern
) "(Borrow Area B). reef on Bairiki side
of borrow ' : (Bor eas B and C)
- (2) 195,000m® from flat lagoon row ar a
Areas between Bairiki port and

* Marine Training School
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4.4  Construction Program
4.4.1 Selection of Borrow Areas

" The embankment material for the construction of causeway can

be obtained from the 3 borrow areas shown in Fig. 4-7.
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Figure 47 Location of Borrow Areas

The results of the comparison of these borrow areas in regard
to the required type of equipment for excaﬁatiqn, hauling, etc.

are listed in Table 4-5, Borrow Areas B and C were selected as

the most appropriate ones.
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Table 4-5 . Comparison of Borrow Areas

Borrow Area

A B C
Material Sand/Rocks Sand/Rocks Sand/Rocks
Condition of Seabed. ]

Deposit Coral Rock Reef Reef
collection uBy grab By bulldozer/ By backhoe
dredger or backhoe

Method :
pump dredger
Hauling S
Distance 0.5-3.0 km 0.1-2,0 km 3 km
Hauling By barge’ By bulldozer By dump truck
Method or pipeline ‘or dump fruck '

Cost for Collection

‘and Hauling High Low Medium
Collection of  Shallow and Same as B
material is = ‘wide -
difficult excavation
Problems ‘and costly is required

because of to keep reef

mixed in from erosion

rock block
Total . Fair Excellent Good
Evaluation
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4.4,2 TInvestigation -of Unexploded Ordnance

At the selected Borrow Areas B and C. The possible existence
of unexploded ordnance was investigated by metal ditector at

selected Borrow Areas B and C.
(1) Results of Investigation

Borrow Area B (adjacent area to the proposed causeway on the
Bairiki side) is about 3 km away from Betio where the center of
battlefield was; however no bombs or shells were found in the

areda.

Borrow Area C is situated on the reef next to the Betio side
and in this‘area many responses were obtained by metal detector.
The responses were mostly small except for one 1ocatioh. Further
observations made at low water showed that most of the substances
" were iron, pleces of drum, wire and empty cans on the ground
surface of the reef. No metal substance could be confirmed és

being underground,

{2) Further Investigation Required

In Borrow Area C, there were responses which indicated
possible existence of lafge metal substances. Further detailed
investigation should be made before construction starts to check

an such unconfirmed substances.

In case unexploded ordnance 1s found during construction,
they should be buried underground again and such area should be '
abandoned for materlial collection, with proper authoritles bheing

Informed.
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4.4.,3 Availability of Local Construction Resouces

The following conditions of construction business including
avallable equipment, material and manpower should be taken into

consideration when programing construction activities.
(1) Construction equipment

- Usaual coﬁstru@tion equipment used on land are owned by the
Plant and Vehicle Unit of tﬁe Government of the Republic of
Kiribatl (refer to Appendix 4-10) and they are avallable on a
lease basis. However, they include many old and poorly maintained
items of equipment and thus careful. checking about their operating
condition will be requiréd before usage., The Plant and Vehicle
Unit owns such equipement as dump trucks, bulldozers and concrete
mixers which could be_used for the Project, but it has no

excavating equipment such as backhoes.
(2) Cargo handling eqguipment in Betlo port

The Shipping Corperation, which is under the direct control
of the Govermment owns a 1Q00HP tugboat and a 60-ton capacity
pontoomn. Private companies. also have similar equipment and they
are available on lease. The maximum capacity of derick cranes at

Betio port is 25 tom,
{(3) Construction materials

Most of the construction materials are imported from abroad
except for embankment: material, concrete aggregate, rvocky
material, sand and water. Tn Kiribati, most of import goods are
handled by the Supply Division, a branch of the Ministry of
Finance and the price of such goods is uniform throughout the

country,
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The imported goods initilally enter into Tarawa and are'then
distributed to the other areas of the country. The prices in
Tarawa are comparatively high taking into account the.
transportation of imported goods, " The import goods handled by the
Supply Division are usually products from Japan, Australia and New

Zealand.

Gasoline, kerosene and diesel cil are handled by thé Mobil
0il Agency, an semi-government body of the Ministry of Works and

Energy. The price for these item varies area by area.

The coral reef near the Project site is abundant in coral "
'sand which can be used as finefaggregate. Aggregate for porlénd'
cement comcrete and asphalt concrete ig ‘produced by the crushing
plants of the Public Works Department at Bonriki Airport area and
they can be purchased. These aggregates are made of coral rock
blocks and thelr strength is not high. Stone material for wire
mesh gabions can also be obtained at the Bonri_ki Airport area;
however, it is difficult to get large quantities due to poor

access conditions.

Railnwater stored and supplied through water supply pipe can

be used for production of portland cement concrete.

{#) Labor

An abundant labor force is available in Tarawa. Skilled and
unskilled labor can be hired through all area of Tarawa. Drivers
and operators for common equipment such as bulldozers and
maintenance equlpment can be employed in the country. However,

there are fEW‘exberienced operator for such equipmentias backhoes .

4=34



4.4.4  Construction Methods and Material/Equipment Plan
(1) Number of workable hours and workable days

The working conditions in the Project area are affected by
the rise and fall of the tide. During certailn hours at low tide,
"equipment can be operated on the surface of the reef in the areas
having higher elevations. Based on the records of daily changes in
tide levels, the number of workable hours in one day was estimated
at 4.5 hours (during daylight period of 6:00 A.M. -~ 6:00 P,M,) when
the tide is lower than DL + 0.80 m, - The number of workable days
in a month was estimated at 22 days by deducting Sundays and
national holldays (which average about 5 days/month) as well as
non-workable days due to stormy.weather {expected to average 3

days/month),

Table 4-6 Estimated Workable Hours and Workable Days
for Major Work Htems

Work Item Workable Hours Workable Days
per Day per Month
Earth 4.5 o 22
Conqrete _ : 8.0 22
Pavement 8.0 22
Channel 4.5/8.0 22
.Bridge 8.d 22

(2) Construction Methods for the Causeway
The total length of the causeway shall be div1ded into 2
sections, the Betio side and the Bairiki side. The spreading

and compaction of embankment material shall be executed
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from both ends of the causeway to its center in the two sectlons.

The work sequence shall be as follows:

i) Excavation of embankment material from borrow area
i) Transportation of embankment material to the job site

i1i) Placement of sand bags

iv) Spreading and compaction of embankment material
V) Excavation at each toe of embankment
vi) Slope protection

vii) Toe protection using yrubble stones

viii) Pavement

Embankment material shall be transperted by dump trucks and
spread by grader and compacted by rollers. Prior to placing the
embankment material, sand bags shall be laid along the toe
portions of the embankment to keep the embankment material from
being washed away by the tidal currents. Sand bags shall be piled
up from the seabed to an elevation of DL + 1.8 m. After comple-
tion of the embankment to an elevation of DL + 3.0 m, slope
protection consisting of a concrete mat shall be constructed By

means of a concrete pump car.
(3) Construction Methods for the Fisheries Channel

The existing ground level along the proposed fisheries
channel is at DL + 0.23 m on an évefage at the ocean side of the

causeway and DL + 0.4 m on the lagoon side.

In the area near the causeway embankment which has a higher
ground level, the channel excavation shall be executed by backhoe.
It is estimated that about two-thirds of the total channel
excavation shall be performed by this method. The excavated sand
and gravel shall be used as embankment fill material for

constructing the causeway.

In the areas having a lower ground level, the remaining

one-third of the total volume shall be excavated by using a
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clamshell on a pontoon floating on the sea. The excavated sand
and gravel obtained from this method shall be wasted in the area

adjacent to where channel is being excavated.

The coral rock at the edge of the reef on the ocean and
lagoon sldes shall be loosened by blasting and then removed by the
clamshell method.

_In'the area where the proposed chamnel will cross the
existing electric cable, telephone cable and water supply pipe,
excavation shall be started only after such cables and pipe have

been positively marked.

At the bridge site, the excavation of the channel shall be

started after the bridge has been constructed.
{(4) Construction Methods for the Bridge

Since the=bridge'site is located in an area covered by water,
temporary cofferdam shall be constructed by using steel sheet
piles., The cofferdam shall be constructed to an elevation of DL +

3.0 m /1 taking into account setup and wave runup of ocean waves

of l1-year probability.

Excavation shall be executed by clamshell with the bottom of
the excavated area being sealed by use of seéling concrete In
order to prevent'intrusion of seawater. Water which accumulates
in the cofferdam shall bé removed with a submergibly pump.

Placing of reinforcement forms scaffolding and concrete inside the
cofferdam shall be executed "in the dry". Supports and
scaffolding for the deck construction and removal of the cofferdam
shall follow, which shall be executed by manpower and equipment

including vibrohammer.,

/1 High water level + setup + wave runup
= (R.L. + 1.80m) + 0.24 m + 0.96 m
= R.L. + 3.00
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Concrete of the major portion of the bridgé,‘including deck
concrete, shall be placed by a concrete bump car which will also
be used for concreting the slope protection for the eauseway.

After curing, all supports and formwork ghall be removed,

Concreting of the curb, installation of the concrete railing,
backfilling of the abutment and construction of the bridge -

approaéhes shall follow,
(5) Materialé/Equipment Plan

i) Construction Materials
The quantities of the major consturction materials have
been estimated by work item and are shown in Table 4~7.
ii) Construction Equipment
The approximate numbers of major items of equipment to

be used are listed in Table 4-8.
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Table 4-7 Major Construction Material to be Used

Work © Kind of Unit
Item _ __Material of Q'ty
Embankment Embankmenf Mat'l. md
' | Viﬁyi‘Sacks for
Sandbags ' bag
-Sand for Sandbags m3
Pavement Asphalt Cement - ltr.
Aggregate for :
pavement md
Concrete Portland Cement ton
Parapet Aggregate Sand ‘w3
Aggregate Gravel m3
Timber Form m?Z
Fisheries Dynamite ton
Channel
Bridge Portland Cement ton
Concfete Sand. m?
Aggregate Gravel m?
Reebaf ton
Form (Plywcod board) m?
Pipe support m>
Steel sheet pile ton
Gas pipe for
Hand Rail m
Rubble m3
Slope Mat w”
Protection Portlaﬁd-Cemént ton
Aggregate CorélVSand m?
Crushed aggregate 3
m3

" Rubble

Estimated-

To be Obtained
Quantity from
144,400 Borrow Area C
604,700 Japan
14,700 Borrow Area C
136,900 Japan
1,350 Bonriki
730 Japan
1,662 Bonriki
1,899 Bonriki
11,410 Japan
2,70 Japan
150 Japan
280 Bonriki
330 Bonriki
50 - Japan
800 Japan
570 Japan
55 Japan
.90 Japan
30 Bonriki
44,600 Japan
3,260 Japan
6,300 Bonriki
2,100 Bonriki
5,900 Channel Excavation,

Borrow Area C
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Table 4-8 Major Construction Equipment to be Used

¢/W :+ Causeway
CHN : Fisheries Channel
BRG : Bridge

Weight

No Description Capacity Horsepowef (tons) Nos. To be used for

1 Bulldozers 15t 150 15.0 2 c/w

2 Backhoe! 0.6m3 108 18.7 1 CHN

3 Backhoe 0.8m3 139 23,4 4 C/W, CHN

4 Wheel Loader 0.6m3 51 3.9 1 c/W

5 Wheel Loader 1. 4m> 91 8,2 1 C/W

6 Dump Truck 1it 314 9.3 15 c/w

7 Cargo Truck 2t 87 1.9 1 C/W, BRG

8 Cargo Truck 44,5t 164 3.4 1 c/w

9 Clamshell 0. 8nS 170 38.3 1 CHN, BRC
10 Truck Crane 20t 230 . 22.0 1 ‘BRG
11 Vibropile Hammer  35-37t 45 (KW) 3.7 1 BRC
12 Leg hammer 30k — 0.031 1 ¢/W, CHN
13 Pt.Air Compressor 10, 5m3 105 2.7 1 C/W, CHN-
14 Concrete Mixer 0.5m3 7.5 2.2 1 BRG, C/W
15 Concrete Pump Car 55-60m°>/hr 170 10 1 BRG, C/W
16 . Agitater Cars 2m3 11.(KW) .5 4 BRG, C/W.
17 Vibrator, Conc. $45mm 0. 75 (KW) 0.02 2 BRG, C/W
18 Vibratory Rollers 4t 25 4.0 2. c/v
19 Tire Roller 8--20t 89 8.5-20 1 c/w
20 Motor Grader 3.1m 110 9.5 1 c/v
21 Asphalt Sprayer 308 /min 3.5 0.17 1 c/u
22 Grout Pump 18.5KW 18.5 1,10 1 C/W
23 Grout Mixer 200%24% 2,2 0,21 1 C/W
24 Water Pump #50mm-10m 0.75 (KW) 0.017 1 C/W
25 Generator 75KVA 93 2.0 1 C/W, BRG
26 Generator 45KVA 58 1.5 1 C/W, BRG
27 Generator 15KVA 22 0.62 1 C/W, BRG
28 Crawler Crane 22.5t 96 22.4 1 BRG
29 Pontoons 35t - 60 2 CHN
30 Tug Boat - 110 - 1 CHN
31 Concrete Buggies - - - A BRG

/1 Attachment Giant Breaker/T1800
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4.4,5 Division of Works

In implementing the Project,lfhe work to be covered by the
grant from the Government of Japan and the work to be provided by
‘the Government of the Republic of Kiribati shall be divided as

follows:

(1) Grant from the Government of Japan:

a) Causeway: Tap Width = 11.0 m and Length = 3.4 km
'b) Fisheries Channel Width = 10.0 m and Length = 800 m
¢} Bridge Width = 10.0 m and Length = 10.0 m

d)  Appurtenant works
i)- Eleétric cable; Installation of 11 KVA cable, 3.4 km
o | long '
ii) Telephone cable: Material supply and relocation of
| cable 50 circuits, 4,300 m long
iii) Pavement of access road:

900 m long

(2) ‘Undertakings to be taken by the Government of the Republic of
Kiribati

1. To secure lots of land necessary for the Project.

2. To provide and accord necessary permissions, licences and
other authorizations required for the execution of the
Project.

3, Te ensure prompt unloading, customs clearance for the

goods Imported by the contracted Japanese firms for the

Project.
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4,

9.

To exempt Japanese natlonals from custqms'duties, internal
taxes and other fiscal levies which may be imposed in the
Republic of Kiribati with respect to.the supply of the

products and services under the Verified Contracts.

To acéord Japanese nationals whose Sérviées may be
required in connection with the supply of the'products and
services under the Verified Contracts'such facilities as
may be necessary for their entry into.the-RepuElic of
Kiribati and_stay therein for the:performance of their

work.

To maintain and use properly and effectively the

facilities constructed under the Grant.

To bear all the expenses other than those to be borne by

the Grant.
To supply under-ground power cable and its joints to be

installed in the causeway with adequate length and quality

and to carry out cable jointing.

Te relocate and install ‘water main into the causeway

4.4.6 Project Implementation Organization

The responsible agency of the Government of the Republic of

Kiribati for the implementation of the Project ig the Ministry of

Communication.

For the management of construction, the Ministry of Communica-

tion shall organize a steering committee.
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' Steering o S - Employer.

;Committee the Ministry of
{ (Members from . I Communication
Related Ministries)| 7 -

Consultant —-d GOontractor

4.4.7 Procurement Plan for Materials and Equipment

Major materials, éxcept for such locaily available material
as sand, crushed stone and fuel/lubricants, shall be all imported
from Japan. Thefmajor import materials shail include Portland
cement, vinyl Sacks, fabrimat, reinforcing bar, steel pipes,
timber and plywood for forﬁ work, .Fuel and lubricants shali be

purchased.in Kiribati.

: The existing tugboat and pontcoon in Kiribati shall be made
available on lease basis. The other major items of equipment such
as backhoeé, bulidozers, wheel 1oaders,_tucks, etc. shall be

imported from Japan,
4.5 . Implementation Plan

A contractor from an apbroved list of prequalified contractor
shall be selected through a competitive bidding for performing the
work. It is estimated that the detailed design by the consultant

will take 3 months and that the construction will take 12 months.

The proposed implementation schedule is shown in Fig. 4-8.
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4.6  Maintenance Work

Maintenance Works for Causeway

The Public Works Division,Ministry of Works & Energy, being
responsible for executing maintenance works for the causeway is required
to carry out periodic and routine maintenance work properly without

any delay so as to keep the project facilities in good condition.

The periodic and routine maintenance works should include the

following:

(1) Routine maintenance

Repalr of ahy damaged portions of the parapets

Cleaning of drainage system

Repair of any damaged section of the pavement

Repair of concrete slope protection

Repair of puide post and handrail of the bridge
(2) Periodic maintenance
- Overlay of the pavement about every 5 years, say in 1992,

1997, 2002 and 2007.

Maintenance Works for Fisheries Channel

The Marine Division, Ministry of Communication, will be respon-
sible for executing maintenance works for fisheries channel. The
periodic dredging is requiréd to keep and maintain the required

vertical clearance of the fisheries channel.

Maintenance Cogsts Required for the Proposed Caugeway and

Fisheries Channel

Annual maintenance costs for the existing roads and
causeways spent by the Government of Kiribati in 1984 are as

follows:
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Maintenance Cost for Existing Road {(Trund Road = 40 km)
A$70,700/year or A$1,800/km year
Maintenance Cost for Existing Causeway (about 1.5 km in total)

A$2,500/year or A$1,700/kg year

It ig recommended that tﬁe énnual maintenance costs per km to be
spent for the proposed causeway including road surface and shoulder
should not be lowered than that of the existing roads and causeways.
Maintenance cost for the fisheries channel is also required for execut-
ing dredging work. Total maintenance costs required for the proposed

causeway and fisheries channel are estimated as follows:

Maintenance Gost@for‘Propmsed GauéeWay éndeoad'Sﬁrface
(AS1,800 + A$1,700)/km year x 3.4 km = A$l1,900/yéar
Maintenance Cost fof Fisheries Channel '
= A$3,100/year
Total Maintenance Cost AS$15,000/vear

In addition to the above annual maintenance costs the Government
of Kiribati 4is required to spent the cost for overlaying the road surface
~every 5 years. This overlay work should be done in 19s2, 1997, 2002

and 2007 and estimated cost for the.overlay is as follows:

AS$8.50/m? x 6.0 m x 3,400 m x 70%
= A$121,380 (say A$120,000)
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CHAPTER § PROJECT EVALUATION

The construction of the causeway and fisheries chammel would
create various kinds of economic benefits to the country as shown

below:

Direct Tangible Economic Benefits

- Benefits for diverted traffic from the ferry
—~ Benefits for induced traffic

~ Beneflits for fisheries boat

Indirect Benefits
- Savings in Infrastructures construction

«~ Social impact and effect

An economic evaluation was conducted comparing the direct
tangible economic benefits and the economic costs through
computation of economic internal rate of return (EIRR). However,
the economic feasibility of the project should be tested
considering not only the direct economic benefits but also the
indirect benefits which were not included in the caleculation of

the economic evaluation due to the difficulty of quantification.

The economic benefits were estimated by comparing the "With

Project" and "Without Project" conditions, as follows:
With Project:

The case where the construction of the causeway and

fisheries channel are implemented,
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Without Project:
The case where no causeway and fisheries channel are
constructed and the existing ferry system continues to

function as it now does.-

The evaluatilon period for'calculating the project benefit and

costs was set at 20 years.
5.1  Project Benefiis
3.1.1 Benefits for Diverted Traffic.frqm the Ferry

(1} Estimate of future traffic demand in the "Without Project”

case
The future traffic demand between Betio and Bairiki was

estimated based on the projected natural increase In traffic in

_the absence of the causeway, as shown below in Table 5.1,

Table 5-1  Estimate of Future Traffic Demand between

Betio and Bairiki Isiands
Cargo Transport Volume
(tons)

Passenger Vehicle

Traffic Traffic
Volume Volume By Ferry By Lighter Total
Year (persons) (vehicles) .
1984 394,117 8,221 3,496 3,570 7,066
1987 420,705 9,036 3,842 3,924 7,766
1992 465,400 10,577 4,497 4,593 9,090
1997 508,821 12,381 5,265 5,377 10,642
2002 556,293 14,493 6,163 6,294 12,457
2007 608,195 16,965 7,214 7,367 14,581
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The increase in the rate of ferry passenger per year was
assumed to be the same as the increment of population in South
Tarawa as follows (refer to Chapter 2):

1984 ~ 1990 2.2% per annum
after 1991 1.8% per annum

The growth rate of cargo traffic was estimated at 3.2% per
annum by applying the rate of increase of the GDP (refer to Chapeter 2).

(2) Diverted traffic volume from the ferry

The existing ferry system was assumed to be abolished after
completion of the-éauseway. As the result, the passengers,
veh;clés and cargo now carried by the present ferry system being
be transferred to the vehicle traffic system on the causeway after
it is 6pened to the public. Details pertaining to this are as

follows:
(1) Traffic volume diverted from the ferry passengers:

The future traffic demand of passengers estimated in
Table 5.1 was converted to the vehicle numbers based on
the vehicle type as well as the average number of
passenger in the vehicle as shown in Table 5.2,

assuming the following conditions:

- the present bus service systems in both Betio and
Bairiki Islands will be re-organized and operated
after completion of causeway, and

~ the type of vehicles will be the same as for the

present.



Table §-2- Type of Vehicles and Average Number of Passengers

Type of Average No, of
Vehicle Passengers
(%) {person/vehicle)
Motorcycles 16 1,2
Passenger Cars 14 2.0
Mini Buses 45 14,1
Trucks 25 3.2

Table 5-3 shows the forecasted annnal traffic volume on the.

causeway which will be diverted from ferries.

Table 5-3 Forecasted Annual Traffic Volume on the Causeway
Diverted from Ferry Passenger

(Unit: vehicle/year)

Motor— Passenger

Year Cycles  Cars Mini Buses Trucks Total (%)

1987 56,094 29,449 13,427 32,868 131,838 (100)
1992 62,053 32,578 14,853 36,359 145,844 (111)
1997 67,843 35,617 16,239 39,752 - 159,451 (122)
2002 74,172 38,941 17,754 43,460 174,327 (135)
2007 81,093 42,574 19,410 47,515 190,592 (148)

(i1) Traffic volume of vehicles and cargo diverted from

ferried
Vehicles

The vehicles ferried by the existing services consist
of 80% of motorcycles while the remaining 20% are
trucks. It was assumed that these vehicles will travel
on the causeway wilthout any changes concerning the

above constitution.
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Cargo

All cargo being ferried by the existing services are
assﬁmgd to be carried by 2~ton trucks and have been
converted to the equivalent number of trucks, the

results of which are shown in Table 5.4 below:

Table 5-4 Forecasted Annual Traffic Volume on the Causeway
Diverted from Ferries and Lighters

- (Unit: vehicle/year)

Motor- Passenger

Year cycles Cars - Minl Buses Trucks Total
1987 7,229 - - 5,690 12,919
1992 8,462 - - 6,661 15,123
1997 9,905 - - 7,797 17,702
2002 11,594 - - 9,127 20,721
2007 13,572 - - 10,684 24,256

(111} Forecasted Total Volume of Diverted Traffic
The total forecasted traffic volume diverted from ferry
passengers as well as vehicles and cargo are listed in

Table 5.5 below:

Table 5-5 Total Forecasted Annual Traffic Volume on the Causeway

(Diverted Traffic)
o (Unit: vehicle/year)
Motor- . Passenger
Year cycles Cars Minl Buses Trucks Total
1987 63,323 29,449 13,427 38,558 144,757
1992 70,515 32,578 14,853 43,020 160,966
1997 77,748 35,617 16,239 47,549 177,153
2002 85,767 38,941 - 17,754 52,587 195,049
2007 94,665 42,574 19,410 58,199 214,848
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{3) BRenefits from fraffic diverted from the ferry

Benefits from traffic diverted from the ferry are derived

from tramsport costs and time savings comparing the ferry system

in the "Without Project" case and vehicle traffic in the "With

Project" case,

(1)

Basic Assumption for Comparison Purpose

Frequency of the ferry runs pef day would be unchanged but

‘the capacity of the ferry boats would be increased by 50%

at the time of purchasing new boats, in order to cope with
the increased traffic volume. _ |
New bopats would be purchased in 1987 (two boats) and 1988
{(one bhoat).

Service 1life of ferry boat is assumed to be 15 years.

New ferry terminal would be constfuéted'at Takoronga,l
eastern end of Betic island, which is pfesently scheduled
to be started in 1986 and completed in 1987.

Travelliﬁg time by the new bbats between the new ferrj
terminal at Betio and the existing terminal at Bairiki
would be 30 minutes, which ds 15 minutes shorter than that

used by the present ferry servies.

Benefits derived from transport cost savings:

a) Ferry operating costs:

Operation and maintenance costs of the existing ferry
system including staff costs, fuel and lubricants,

operating expenses, malntenance & repalr and

"miscellaneous.

Ferfy investment cost for new ferry boats and new ferry
terminal facilities, including maintenance and administra-

tion costs.



Detalls pertaining to the above costs are shown in the
Appendix 5-1.. The annual operating costs of the ferry system were
estihated until-the.target yéar of 2007, as summarized in Table
5-6" (next page).

b) Vehicle operating costs

Veﬁiéle 6perating'costs.per'km consists of fuel,
lubricants oil, tires & tubes, depreciation and interest,
rvepalr and maintenaﬁce, driver's costs and administration
costé (buses commercial vehicles and trucks only).
OGperating cost per km by type of vehicle are presented in
Table 5-7 (next page).

Yearly vehicle operating cost was calculated by the following
equation, the results of which are summarized in Table 5-8 below:

VOCi = U x L x TDi

where
VOCi = Vehicle operating cQst_in the year i
U = Unit coét of vehicle operating cost
(A% cent per km)
1. = Running distance between Betio and Bairiki island
(km) _ '
TDi = Estimated deverted traffic in the year i

Table 5-8 Estimated Annual Operating Cost of Vehicles Using the Causeway

- (Diverted Traffic)
(A$)
Motor- Passenger
Year cycles Cars Mini Buses Trucks Total
1987 10,588 13,771 20,172 31,833' 76,364
1992 11,790 15,233 22,315 35,518 84,856
- 1997 12,999 16,655 24,397 39,256 93,308
2002 14,340 18,209 26,674 43,416 102,639

2007 15,828 19,907 29,162 48,049 112,947
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c) Benefits derived from transport cost savings
Benefits from traffic diverted frbm‘the ferry 1s. computed

- -comparing the ferry operating costs and'vehiéle operating cost

6btained in the above items a) and b), respectively. -

Table 5-9 shows the summary of the benefits derived from

transport -cost saving.

Table 5-9 Projected Annual Transport Costs and Savings Benefits

(1000A%)
_ Without With
Project Project (1)~
(1) (2) Transport
Transport Vehicle Cost
Cost by Operating  Savings with
YEAR Ferry Cost -~ -Causeway
1986 526 - 526
1987 1,397 76 1,321
1988 812 78 734
1989 228 80 148
1990 228 Bl 147
1991 229 83 146
1992 229 85 - 144
1993 - 230 87 144
1994 2390 88 142
1995 230 90 140
1996 C231 92 139
1997 231 93 138
1998 232 95 137
1999 232 97 135
2060 233 99 134
2001 233 101 : 132
2002 1,638 103 1,535
2003 936 105 831
2004 235 167 . 128
- 2005 235 109 126
2006 236 - 111 125
2007 236 113 123
SALVAGE VALUE ~1,498 - ~1,498

TOTAL 7,749 1,972 5,777
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(ii) Benefits derived from savings in transport time

In addition to the transport cost saﬁings, the construc-
:tion of the proposed-causeway ﬁould also contribute to
Ithe saving of travel timé.w Saving time-is computed
comparing the travel time betweén the ferry system in

- the "Without Project" case and the vehicle traffic on

the causewayjjithe_"With-Project" case, as follows:

A. Travel time by the ferry System (Without Project
case) 1s estimated at 45 min. per trip including 20
~min, of travelling time on the férry and 15 min. of

péssenger‘s'getting'on and off the ferry.

B. Travel time by Vehiéle.(With Project case) is
estimated at 6 min,_per one-way trip assuming the
average speed of 40 km/h; on a road distance of 4.0

km.

C. Estimated time savings per trip: 45 min - 6 min, =
39 min. '

The Benefiﬁs derived.from the time savingé were
quantified for the passengeré, exciudiﬁg vehicles and
ferried éargo. Students and the unemployed were also
excluded from the-quantificatibm of time saﬁings

- because they would not make profitable use of the time

saved.

The average'time value df the passengers.is estimated

at A$i.20/ﬁr-based on the wages of the_govefnment '

offiéials:beloﬁging to the middle class of scciety, who
" make up aBout 407 of the total persons employed in the

country (refer to Appendix 5-2).
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Based on the above assumption, the unit time value per
hour by type of vehicle is computed as shown in Table
5~10 below:

Table 5-10  Calculation of Time Value per Vehicle

Motor- Passeﬁger Mini
Cycle Car Bus Truck
(1) Average Occupaﬁcy
{(Persons/Vehicle) 1.2 2 1l4.1 3.2
{2) Employed /1
Persons per Vehicle = _
(1)*0.4 . 0.48 0.80 5.64 1.28

(3) Passenger.Timé /2
Value (AS$/Vehicle)'= 0.58 0.96 6.77 1.54

/1 Estimated to be 40% of total occupant per vehicle
/2 Estimated to be A$1.20 per hour

Benefit derived from the time savings afe obtained by
multiplying the above value per hour by type of vehlcle
times the saved time (39 min.) and the diverted traffic
volume shown in Table 5-3, Based on this, the
egtimated time saving benefit by type of vehicle are as
shown below in Tabie 5-11;

Table 5-11 Projected Annual Benefit of Time Saving
by Type of Vehicle (Diverted Traffic)

(A% 1000)
Motor-~ Passenger _ :
Year cycles Cars Mini Buses  Trucks Total
1987 21 18 - 59 33 132
1992 23 20 65 36 145
1997 26 22 71 40 159
2002 28 24 78 b4 174
2007 31 27 85 48 190
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5.1.2 DRenefits for Induced Traffic
{1) Torcast of Induced Traffic

In addition to diverted traffic from the ferry, induced
traffic is expected due to the reduced transport costs and travel

‘time after causeway has been constructed,

Tnduced traffic is usually derived from passenger trips and
transported cargos however, in this case, traffic induced from
transported cargo was neglected because of the difficulty in its

quantification.
It is assumed that the main factoxr of traffic induced from
passenger trips is the decrease of the travelling cost between

Betio and Bairiki Islands.

Induced traffic volume is estimated by the following

equation:
IT = IR x NT
where,
IT = Induced traffic volume _
NT = HNormal traffic volume (in this case, the traffic

volume on the causeway which has been diverted from the
ferry passengers)

IR = Induction Rate
"FC
= oC " 1) x DE
FC = Tariff on ferry passengers (A$0,70/person)
CC = Average transport cost using the causeway

(AS 0.40/peréon)
DE = Demand elasticity
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The average transport cost is estimated at A$0.40/person
assuming that present bus services in each island will be
reorganized and that new bhus services will be operated on the

causeway after completion of the causeway,

It is assumed that the demand elasticity (DE) is 1.0,

considering the magnitude of economy in Kiribati. This results in an

induction rate (IR) of 0,75.

Normal traffic volume was measured as only 40% of the traffic
volume diverted from ferry passengers as shown in Table 5-3. This
1s because it is only businessmen who will actually benefit from
time savings after completion of the causeway and they make up
only 40% of the total passengers ferried while the remaining 60%
are students and commuters. It was assumed that Induced traffic
is to increase at the same growth rate as diverted traffic does.
Following are the results of the estimated induced traffic volume

after the causeway Is open to the public.

Table 5-12 Forecasted Annual Traffic Volume Using the Causeway

(Induced Traffic)
(Unit: vehicle/year)
Motor— Passenger . :
Year cycles Cars Mini Buses Trucks Total
1987 16,828 8,835 4,028 9,860 39,551
1992 18,616 9,773 4,456 10,908 43,753
1997 20,353 10,685 4,872 11,925 47,835
2002 22,252 11,682 5,326 13,038 © 52,298
2007 24,328 12,772 5,823 14,255 57,178

(2) Benefits from Induced Traffic

Benefits from induced traffic were quantified by using the
same method as for the diverted traffic, but 507 of it was
counted as economlc benefits in the usual manner., Table 5-13

shows the results of expected benefits from induced traffic,
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Table 5-13  Projected Annual Transport Cost and Time Saving
Benefits (Induced Traffic)

{A51000)
Cost Time
Saving Saving
Year Benefits Benefits Total
1987 34 20 54
1988 35 20 55
1989 36 21 57
1990 36 21 57
1991 37 22 59
1992 38 22 60
1993 39 22 61
1994 39 23 62
1995 ' 40 23 63
1996 41 23 T B4
1997 41 24 65
1998 42 24 66
1999 43 25 68
2000 43 25 68
2001 44 26 70
2002 45 26 71
2003 46 26 72
2004 47 27 74
2005 47 27 74
2006 48 28 76
2007 49 29 78
TOTAL 870 504 1,374

5.1.3 Benefits from the Fisheries Channel

The following two items are counted as direct tangible
benefits associated with the construction of the fisheries

channel:
- Operating cost savings of fishing boats

~ Increase of fisheries product associated with reducing

travel time to the fishing banks,

5-15



Fishing operations are now being conducted under the

following conditions:

~ Nos. of fishing boats across the strait between Betio and
Balriki Islands:
. Fighing boats at Betio Isl. : 20 vessels
. Fishing boats at South Tarawa Isl. : 17 vessels

- Travelling from residence to fish banks for
. Fighing boat at Betlo isl. .
* travelling across the strait: 22 days/month
%* Using the strait's bypass route: 4 days/month
. Fighing boats at South Tarawa Isl,
% travelling across the strait: 22 days/month

* No operation at low spring tide: 4 days/month

~ Distance from residence to fish banks
. fishing boat at Betio Isl.
* travelling across the strait: 14.0 miles
* Using the strait's bypass route: 19.5 miles
. Fishing beat at South Tarawa Isl., : 14.0 miles

- Travelling time : 5.0 hr/round trip

- Waiting time at low spring tide :
1.0 hr/trip x 8 days/month

- Fishing boat
* BSkiffs, 40 HP
* Consumption of fuel
1 lit/mile x A$ 0.77/1it = A$ 0.77/mile
* Speed 13 mile/hr.
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~ Time spent for bypassing per round trip
(19.5 - 14.0) mile + 13.0 mile/hr % 2
= 0,85 hr/round trip

- Operating hours in the case of travelling across the
strait
5 hrs = [14.0 mile + 13 mile/hr x 21
= 2.85 hrs.

- Operating hours in the case of travelling the strait's
bypass: .
2.85 ~ 0,85 = 2.0 hrs

(1) Benefits derived from cost savings of fishing boat operations

Fishing boats stationed at South Tarawa Islands are usually
not operated at low spring tide, Therefore, the benefits derived
from the cost saving of such fishing boat operatibns are quantified
only from the fishing boats located at Betio Island, estimated as follows:

So. (19.5 mile - 14,0 mile) % 2 round trip x AS 0.77/mile

It

x 4 days/month x 12 months/year x 20 vessels
A38,131/year

{2) Benefits derived from time savings

Construction of the fisheries channel would save the
travelling time of fishing boats going to the fishing banks it
would eliminate the waiting time at the entrance of the channel

when it is at low water spring tide.

It is assumed that time saved by the construction of the
fisheries channel would be spent for fishing.

An increase of the fishing catch could be expected due to
longer time available fishing.and this can be treated as a direct

tangible benefits.
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{i) Time Savings

a) Time savings of fishing boats at Betlo Isl.
(Time saving of travel to the fishing banks

lif

+ time saving due to eliminating the waiting'tiﬁe)
0.85 hr/trip x & trip/m X 12 mns/yr. + 1.0 hr/trip

x 8 trip/ma x 12 mns/yr.

lf

136.8 hrs/year/vessel

b) Time savings of fishing boat at South Tarawa Isl.
= (Time savings due to eliminating the waiting time
+ increase of day of operation)

1.0 hr/trip x 8 trip/m x 12 mns/yr. + 2,85 hr/trip

i

x 4 trip/m x 12 mns/yr.

it

184.8 hrs/year/vessel
(i1) Fish Catch per Hour

Fishing operatiocn including travelling time from the
residence to the fishing banks is limited to a maximum
of 5 hours:hlorderiu)kéep the fish fresh. Therefofe,
the net fishing operation per trip is oniy 2,85

hours (2,0 hours in the case of travelling a shallow

sea's bypass).

Therefore, the net operating hours of a fishing boat

per year 1s estimated as follows:

Net operating hours of fishing boats (20 vessels) at
Betio Isl, = 842 hrs/year/vessel

Net operating hours of fishing boats (17 vessels) at
South Tarawa Isl. = 752 hrs/year/vessel
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The annual fish catch by fishing boats from Betio

Island and South Tarawa Islands was 800 tons/year and
530 tons/year in 1984, respectively, Fish catch per

hour, therefare., .can_be calculated as follows:

.a) Fish catch per hour of the Betio fishing boats

(111)

(20 vessels) is::
800 tons/year ¥ 842 hrs/year * 20 vessels
= 0.048 tons/hr./vessel

b) Fish catch per hour of the South Tarawa fishing boats

(17 vessels) is:
- 530 tons/year : 752 hrs/year + 17 vessels
= 0.041 tons/hr.fvessel

Benefits Derived from Time Saving

Time saving in travelling would increase the fishering

catch, which can be treated as the direct tangible

~ benefits, as follows:

Annual increse of fish catch

Betio (20 vessels) : 136.6 hr./year x 0.048
tons/hr./vessel x 20 vessels
= 131 tons/year’

South Taraﬁa (17 vessels):
184.8 hr/vear x 0,041
tons/hr./vessel x 17 vessels
= 129 tons/year

Total: 260 tons/year

‘It is assumed that only 50% of the increased fish catch

would be the bought by Te Mautari Ltd. in the first year

-considering the relatively small fisheries market in the
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country. After that, selling of £ish products is
assumed to increase in proportion to that of economic
growth, The average purchase price of fish by Te
Mautari Ltd. 1ls estimated at AS 0.66/kg.

Benefits derived from the increase of fish product is

computed as summarized below:

1987 260 ton x % x A$ 660/ton = A$ 85,800
1992 | = A$100,435
1997 | Increase at 3.2% per = AS$117,567
2002 | annum = AS$137,620
2007 = A$161,095

5.1.4 Other Benefits (Indirect Benefits)

In addition to the direct tanglble benefit stated in the

foregoing paragraphs 5.1.1 to 5.1.3, the following indirect

benefits could be expected:

(1)

(2)

(3)

(&)

(5)

Savings by being able to make better use of certain public
facilities which now exist separately in both Betio and Bairiki

Islands.

Benefits to the public by providing easy access to such public

facilities as the police station, hospital and schools.

Savings due to the improved administration and management of

government , corporations and private businesses.
Savings due to a lessening of the congestion at Betio harbour,
thus allowing the port handling facilities to be utilized by

others and enabling Bairiki ferry harbour to be used by the

local fishing boats,

Decreasing the congestion now existing throughout Betio Island.
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These indirect benefits, however, were not included in the
gconomic evaluation by the Internal Rate of Return because of the

diffiénlty'in their quantification.
5.2 Project Evaluation

The economic_féasibility of the Project was examined By the
conventionai criteria of thé EIRR (Econbmic Internal Rate of
Return). The project life was set at 20 years considering_the
expected lifetime of the major: causeway facilities; The annual

benefits and costs were converted to the value in 1986.

In estimating the project cost, tax is excluded and price

escalation is also excluded.

The economic ahalysis comparing economic construction coét
and economic direct tangible benefit obtained in the foregoing
paraétaph 5.1 and tabulated in Table 5-14 (next pagé) resulted in
an EIRR of 7.9%. | |

An EIRR of 7.9% may seem to be slightly low comparing it with
other similar projects; howaver; if indirect benefits, such as
cost saving of infrasﬁructures and social impact and effect, etc.
are taken into account, the econimic feasibility of the Project will

be further enhanced in the context of the Kiribati national economy.

The economic feasibility, therefore, is judged sufficient

enough to justify the implementation of the Project.
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CHAPTER 6 CONCLUSION AND RECOMMENDATION

Betio & Bairlkl Islands in South Tarawa form the capital area of
the Republic of Kiribati. Balrlki Island is the adminlstrative center
of theé country while_Betio Isiand_is the economic center as well as the
base of the fisheries industry with the fishery port. Plans to
connect Fnese two ma}mr islands (whlch are separated by a shallow sea)
with a causeway have been env1saged over and over. At long last, the
actual construction of a causeway was started in 1978, after financial
" support was obtalned from the ADB, but it was not completed due to the

technlcal dlfflcultles

A JICA survey team has studied the project to construct che
above—mentioned céuseway, as well as the excavaticn of a fisheriee
Channel to cross 1t whlch the Government of Klrlbatl has requested
the Government of Japan s aselstance in. Aga result of this study,
it is judged that the Progect will have a major 1mpact on the fisheries
1ndustry and. the v1tallzatlon of the economlc and soc1al act1v1t1es
of the: Republlc of Kiribatli, whlch has been attemptlng to promote the
flsherles development and to 1mpr0ve the socio- economlc conditions
of the country after the phosphate ore was exhausted in 1979. The
survey team also judged that the causeway and fisheries channel can
be constructed and maintained, providing careful attention is paid

to the technical problems concerning tidal currents and waves.

' Based on the above judgements, the survey team came to the con-
clusion that the Project is highly eligible for a Grant Aid Assistance
Project by the Government of Japan and looks forward to a prompt

implementation of it.

In this regard, the survey team would like to make the following
recommendations to.the Government of the Republic of Kiribati to
ensure that the causeway and fisheries channel is operated in a safe

and effective way after the Project has been constructed.



(L)

(2)

(3)

The roadway on the causeway has good alignment which will allow
high~speed traffic; however, in order to avoid accidents, it
is recommended to enforce a maximum speed limit of 65 km/hr

speed limit.

Approprlate and tlmeiy malntenance w111 be requlred for the
causeway, road and fisheries channel, 1n order to be able to
keep its intended functlon once the progect is completed " As
such, it is recommended to establish a maintenance System,
including ‘the preparation of a maintenance manual which
specifies check items, inspection frequencieé,.répair-methdds,

etc.

Sincerfhe causeway is basically COnstructéd.in'the sea thereby
maklng it difficult to be re-bullt if it is ever destroyed
prompt remedlal works will be required when damage 1s found and
before it develops into a more serious condition. Based on -
this, the Governmént is'recommended to péy coﬁstaht and careful
attentjon toward the malntenance of the cguseway by maklng

appropriate f1nanc1a1 arrangements for it.
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SURVEY SCHEDULE OF JICA TERM

Order | Month Date: Description

1 April Sth| Fri | Departure from Narita by JL~775 at 21:55 for Nadi

2 6th| Sat Arrival at Nadi at 09:15

3 _ 7thi Bun | Off duty
4 8th| Mon | Departure from Nadi by DK-301 at 9:00 and

arrival at Tarawa at 16:00

5 9th | Tue Courtesy c¢all to the concerned Authorities of

the Government of Kiribati

6 10th| Wed | Meeting with the representatives of the
' Authorities concerned regarding suxvey schedule

and assisstance to be given by the Authorities

7 11th| Thu | Interviews and data correcting with Authorities
concerned
8 _ 12th| ¥ri | Ditto
9 13th| Sat Site survey
10 '14th| Sun | Unexploded ordnance and tidal current surveys
11 15£h Mon | Exchange ofropinions with the engiﬁeers of the

Public Works Division, Ministry of Works and

the Energy
1z : 16th{ Tue Study on design conditions
13 : 17th | Wed { Meeting with Inter—-Ministerial Committee of

the Govermment of the Republic of Kiribati

and preparation of Guide Lines for Basic

Design
14 18th | Thu | Borrow pits and tidal current surveys
i5 : 19th | Fri | Meeting of the team and signing of the

Minutes of Meeting for Basic Design between

Secretary of Ministry of Communication of the

Republio of Kiribati and the Team Leader
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16

17

18

19

20

21

22

23

24

25

- 26

27

28

30

April

May

20th

21st

22nd

23rd

24th

25th

26th

28th

29th

30th

1st

2nd

3rd

4th

Sat
Sun
Mon

Tue

Wed

Thu

rri

Sat

Sun

Mon

Tue

Wed

Thu

Fri

Sat

Unexploded ordnance survey
Off duty
Meeting of the team

Preparation for traffic counting, tide and

tidal current surveys

12-hour traffic counting, tide and tidal
current surveys. Mr T. Kawagushi,

Mr K. Kuribara and Mr H. Yoshitake left
Kiribati for wTokyo

Interviews with the Public Corporations

concerned and tidal current survey

Data correcting at the Public Corporations

concerned

Meeting of the team
Mr T. Kawaguchi, Mr K, Kurihara and

Mr H, Yoshitake arrived at Tokyo

Off Duty

Centerline and tidal current surveys.
Praparation for return to Japan

Departure from Tarawa by ON-301 at 10:00 and

arrival at Suva at 18:00 via Nauru

Coﬁrtesy call to Embassy of Japan in Fiji and
JICA Office, departure from Suva by bus at
13:00 and arrival at Nadi at_16:30, departure
from Wadi by QF-094 at 17:353 and arrival at
Sydney at 21:10

Departure from Sydney by QF-021 at 21:45 for
Tokyo

Arrival at Narita at 6:10




LIST OF PERSONS INTERVIEWED (From 5

Miﬁistry of Communications
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Apr 1985 To 4 May 1985)

- Minister Hon. Taomati T Iuta

Secretary _ . Mr John I Tonganlbeia
Senior Assistant Secrétary Mr Inatoa Tebania
Marine Superintendent,

Marine Division Capt Beiaiti Highland
Senior Gustoms (Officer - Mr Patric Barey

Ministry of Works and Energy

Secretary ' Mr
Chief Engineer, Public Works

Division Mr
Senior Assistant Secretary,

Mobil 011 Agency : Mz

Ministry of Foreign Affairs

Acting Secretary Mr

Ministry of Finance

Secretary Mr
Econonmist Mr
Chief Supplies Officer,

Supply Division Mr
Stock Contreller,

Supply Division ' Mr
Senior Storekeeper,

Supply Division Mr
Chief Statistics Office Mr

Koraubara Tetabea
Bill Young

Tekire Tamuera

Peter T Timeon

Beniamina Tinga
Peter Poulsen

Temoai Tuakai
Raurenti Taake

Teinai
Charles McFadden

Ministry of Natural Resource Development

Secretary Mr
Chief Fisheries Officer Mr
Senior Fisheries Qfficer Mr

Assistant Figherieg Officer Mr
Boat Builder, o
Fisheries QOffice at Tanaea Mr

Teken C Tokatake
Barerel Onorio -
Teekabu Tiikai
Maruia Kamatie

Nelson Reiti
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Ministry of Home Affairs

Chief Lands Officer Mr N Papps

. Betio Town Council

Town Clerk Mr Rubetake Taburuea.

Teinaninano Urban Council

Urban Clerk My David Yee-Ting

Plant and Vehicle Unit

Manager _ Mr Manraoi Kaiea

Public Utilitles Board

General Manager Mr Nataara T Biribo

Te Mautari Ltd

General Mamnager - Mr Brendan Dalléy
Fishing Master Mr Pikia Tiroba
Police.

Commissioner Mr P J Bomerville

Betio Hospital

Doctor ' Dr Eritane Kamatie
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: 17430, €51 /1 SUBMTISION DATE:. 8/11/34
E NO.¥F: DP 25/2 PLINNTNG OFTLCT CONTACT: C.9.0,

D“V“LO“”"“” PECJECT TINDING SUBMISS Igﬁ

T 'rn‘r_r:. OF PTOJICT: Betio-Bairiki Causeway - Pisheries Chanzel Frojeck
2. LCC;TIO“' Scuth Tarawa : ‘
2. IH”L“"AJT"‘” AUTECRITY: Ministry of Works and Energy
: . Public Works Division
L, PHOJTC“~CCCRDIxxTc“. PYD. Chief Enginsex
5. PIOPES3TONLL ADVICE: DPYD Cuied ~1~~qe T

P*ev;cus consuliant's reports
&. UEJECTIV?-*q QF PROJECT ,
(i) " the Yocal censtruction of 2 perzarent causeway between
the island ¢ Betic and the rast of South Tarawa;
e - (Full technical details are g*ven in Appendix I)

(11) to ease ac“ees and communication within the capital
of Kl¢lb tis .

(ili to g*eat’y reduce the recurrent costs of l_nhing Beczio
and the rest o South Tarawa~

'(lv) ‘to aid the consolldatlon of gov ernment, other public
and private sector services; :

(v} to aid ths admlnlau ation and management of all South
Tarava institutions; and

(vi) to construct a chamnel over the reef comnecting the
lagoon witl the acean to allow f;sh and f;saermcﬂ's
RecesS,.

This project has been given a very high priority by Cabinet as stﬂtaﬂ
1n the current Netionmal Developmenk Dilag (Turuae“ details aze given
in Appendix IV). , ,

7. BACKGRCUND:

The preject has a long and unfortunate histery, deitails of
which ara‘given in Agpendix II.

£ repaTat % has been comp i.e. survey cost
311 prena ory work h b leted evs, %
studies and feasibilitvy studiaes and taechnical documents are
held by the PY¥D Chief Engineer,

'Other projects and pukliic investmenis are dependent on tais
project. Thess2 are listed in Appendiz ITIEL.

8., BZMETITS:
(i} cCast savings due to the displacement of the Ferzy and
' Lightarage services;

(ii) Removal of the nezd- for a new Ferry Terminal at
Talcoronza; . -

{iii) Cost savings due to the improved administ—ation and
napagement of all sectors of the escnomy;

(iv) Cost saviags due to a lessening of cangestion on Betio;
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(v) Time savings and social benefits due to more cenvenient

compunications witkin South Taroway

{vi) Time and ecost savings as the local fishermen's access
to the acean is g-eatly entanced; and '

(vii) The maintenance of the maftne ecclogy.

Further details are given
Appendix IV. :

in the Agpendix eovering Economic: Viahility -~
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AF::?D IR T ¢ TECENTC.L PHOPOSALS

Fqllowzng the failure of the first attampt to construct a causeway
betivedn Betla and Bairilei various altamative designs were put for-
ward bv the conﬁractor, consultant englnee* and the Asdan Develonment
Eank corsultant. ' : o

These su,gestlans wera undew conszdevation when the iden of a cause-
may/fnnway was put forward aad they were subsequently disearded in
favour of the cau«eway/runway. The causewav/runwav suggestion was.
alsa *ajacted on-the grounds.of excesgsive costs in lats 1982 and the
praject has not moved any further forward since then.

The Punlic_ﬁor cs Division (PWD) believe that the suggestion far a
minimum capital cost causeway put forward by Mr. B. D. Robartson af
Sinclair Knlght and partners Pty Ltd. for the Asian Development Bank

_had merit and ecould bhe acdepted by us in a slightly medified form.

The constructxon of this causeway could be carried out by the P wW.D.
using our exlstlng equipmeqt.. . :

The ¥¢m9351cna of this minimum causeway are taken as crast Elevatior.
R.L. # 3.0metres crest width 10 metres, beach slope on the lagoon
side off 1 in 8 and beach slope on the oceean side of 1 in 15. The
quantity of material required for this embanlment is: 285,000 cubic -
metres. The Bridge over the Flsherles channel would be 10 metre wide
and have a span -of 5m. The aunrotlmate deck leval would be R.L.

+4.0 metres. : :

There 1s an estimated auhntxty of 90 Q00 cubic met*es of ma»e*lal
occurr:ng naturally on the rzef flat in the form of relative ly stahble
sandbanks. This material can be pushed into the causeway shane by
construction plant worlding at low tide. This leaves a deficiency

of 195,000 cubieg metres which would: bé@“cavated from the reef flat wo
on the 1agocn side between Ba1r1L1 and Betloﬁ Harbour.

It is anvisa d that the 90 Q00 cubic metres of sand at present on

the causeway locatlcn could be pushed up into the causeway cross
section usingy *Bulldozer operating at low- tldes. The materizl to be
excavated from the reef flat would'be “pushed into stockpiles by a
Bulldozer and would then be loaded by %two loaders into 5 No. Nissan

5.5 cubic metre capacity tipper fzrucks and one 19.86 cubiec meiTe
Dumptrueik, These truclks would then haul the material approximately
3.2.km to the causeway slt@ where it would be spraad by @ Bulldozer and
a Motar Grader..

To f_cilitate the continuunce of the presaent ecological movement of
fisk =znd other marine life between gcezan and lagoon and to allow small
local craft to reach their fishing grounds from their ligoon meorings
an opening between the two islands his to be maintained.

The type of works required would be a channel across the reef which

is 5 metres wide. and has 2 minimum deépth of 0.3 metres below a spring
low tide (say - 0.k metres) The: roadway would have to bridge that
gap and the stiucture recommended for that is 2 single span bridge of
concreta encased steel bezms with z reinforced comcrete deck. The
abutments of the bridge are to be 5 metres apari, the approXimate
clearance under the bridge should te 1.5 metres above a spring high
tide.  Suggest underside of Bridge beams to be ot 3.5 metres..

’ L ; _ . o
All excawation work for the channell can be carridd out using locally
available equipment.
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Desian
les L2

The design is very much a combinativn of some of the designs alrsady
put forward. The crest elevatilon of 3.0 metres abave chart dafwm

has been chosen by Wilton snd Bell for their Causewvay/Runway proposal
and also by B.D. Roberison of Sinclair Knight and Paritners in thedir
repors of March 1980. This height compares with Wapnikai-Tezoraereke
causewzy af +3.05m and Ambo-Taboric causeway of +2.65. The road on
the present sandspit has an elevation of +2.6 meiwes and looks
perfectly adegquate. The Findished height of the causeway is pnot the
significant factor in asssssing safety from storm damage.
The crest width of 10m is considered to be the minimum desirable
width to.accommodata a road of 5% metres together with footpaths and
an area for services, and alsa maintgin a small margin for safety.

t is anticipated that some acretion will’ occur on the norillern side
of the causeway, mainly c¢aused by the deposition of lime muds which
at preseat are held in suspension and then lost om the ebb tide to
the acean. - It is not considered necessary to constzuct the road
surfacing immediately following compleiion of the caussway.

The lagoon beach slope of 1 in 8 and the ocean beach slope of 1 in
15 allows for a run-up on one day in 100 years but for no beach
flatitening. It is not anticipated that any beach fizbening will
accur. as the particle size of the £ill is expected to bhe well im-

‘excess of 1.0mm grain size, the vast bulk being coral rubble.

Borrow Arsa

Previous advice has been against the removal of material from the
coral reef. Holmes in his report of 1976 states "Removal of
sizmificant amounts of material from a raef would modify the
refraction of waves over the reef and would chanzge their direction
of incidence an the Island's shore. Potentially disasirous erosion
of the garrow land could occur',

Tt is considered that this statement is 311 advised and unsubstantiate
Temaiku Bund, Ambo-Tabario, Nm ikai-Teaoraereke and Namikai-Bairiki
causewzys have all been comstructed by excavating maferial from the
lagoan reef flats and there have been no serious aftexr effects.

The rosive effect of the reef excavation can be kept to a minimum

by shallow dredging over large areas in sections of simjlar width,
parallel to the shorelinme. This raduces the reflection of incident
waves and restricts any changes to the ends of the excavation. The
provosed site for excavation is on the lagoon flat between Bairiki
Eerbour and the Marine Training School (2.T.S.) channel on Betic and
it is intended to excavate a long widd section of reef ta a depth of
250mm to provide the causeway fill. (see sketch). With an excavation
of this shape the vulnerable areas will be at the ends and at any

‘ change in the excavation width. The eastern end is the Bairiled

HEarbour mole and the new causeway itself. The Bairilki harbour wmole
could not be eroded and the new causeway will have a high degree of
resistance to erosion due %o the particle size of ‘the f£ill. The
western end which could be affected iz the area between the M.T.S.
chanuel and Betio harbour east mole, Ift is not anticipated that

any material will be lost from this section as the sand beaches are
"lockaed in" by the M.T.S., Jetty and tae harbour mole, but some move-
ment may take place. Tt is anticipated that any erosion that occurs

could be dealt with guite easily by convention:l methods (sand

replacement, stone wall or gabion baskets.) o 7w
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Baesouracsa

The Public Works Division has at present cadre very expexriencad and
highly-.slkkilled plant operators who have proved their capabilities on
the Quter Islands Adirfield comsiruction and the Outer Island Road
upgrading projects These men are at present employed on South
Tarawa by ».W,D. hut not necessarily oo tasks commensurate with :
their skills. They czn be made available %o work under the direckion
of the contractor appeinted by the domor.

Jgg;jgfgt dnd Vehicle Unit bas all the necessary equipment for the
constriction of the causeway in its possession., This equipment is
at present being urder~utilised., The plant should be utilised by
the contractor appointed to do the work.

The existing menagement of P.W.D. Civil Engineering Sectioan could
manage and carry out tie work providad funding is made 2vailable.
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ADSINDIE IT ¢ SUIDMARY OF BACKIRCUND INFORMLLIION TO 198%

19866 and 1962 Renor*s on, pronased Betiouaklr;ki causewav. 
Wilton and Bell, Consulﬁlnﬂ Brgd nee”s, Syanev

1969 - 'Borehole and praoa surveéy of the nronosed j
adjacent lagoon bed as a ncsszble source of
embanlcaent: £il1l material. George wlmnev Y
Co. Australia {Full report and cores etc. with
'W‘:.lton. and Bell.) ' SAREEE S

1978 SR Evaluation of causeway aroqect hy UNDE
Advisory Team (B. Inj2c. Suva).:

1976 (March) Wilton and Bell enragﬂd as’ consultlno ng_neero"

1976 (July/aug) ~ Asian ﬁeveluament Ba:k urﬂ—aupralsal/éﬂnralsal
mission to site. .

1976 (iug/Oct) Wilton and Bell asked te carry ouk further

: cogastal eng;neerlng studies etc.

1976 (oct) Wilton and BeIl asked to proceed with pre-
qualification of intérested comtiaciors.

1976 (Nov) ADB approval

1977 (Feb) Yilton and Beli design rezori issued

1977 (Marca) Report by Wilton and Bell on pJ.'E—GualLJ.Lcatlon

: of .contractors. R :
1977 (March) | ADB and Kiribati Gove nment sign loan agreement.
1977 (Jug) P“e-uender conference on site and issue af

tender documents.
1977 (oct) Wilton and Bell advise K.G. on lovest tender bid.

1977 (Nov) Contract awarded by K.G. to F.D.C, Ltd. Value
AZ1.936 willion. - :

1978 (Jan) Contractor on s;fe.-'Dredging due to start May
: 1978 and estimated compleftion of dredging
August 1978.

1978 (iug) Dredzing started.

1978 (Dec) Dredging stopped. Contractor claimed extxa
costs due to shortage of dredgeable material

_and or material being more compacted "tham

might reasonably have been ant1c1n4ted" '

1979 (Mazrch) X.G. brought in in&euendent: Duten d.redg:"..ng '
expert for report an P.D.C. dredger and- -
recommendat_on. ’

1979 {April) Report - Analysis of Dredging Works at Tarawa by

J.H. Van Koeverigne of Rayal Volker Stevin.

E.D.C. dredger condemmed - impossible to
cmmnlata ceontTack,
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1979 - Protracted negotiatiqhé and discussions between
7 K.G., Consultani®, F.D.C. and thedir legal advisers.
1979 (July). Coutraciar (P.D.C.) expelled from site by K.G. en
' ¥ ‘ jadvica of Consultant. :
1979 (Dec) _ P D.C. Inltlated arnltr tion proceedln
1580 (Ju;y) ' ‘Agreemens beﬁween K.G. aud 2.0, c. resnlving

distribution of site plant and ecu_pment and
_pastponlng arbxt atdon proceedlnss.

1980 (Dec) ‘ n.D.Ba-(gobertspn)_Technlgal 35515yance_report
' o o on propesed further Geo?technical Investigations
for the causeway project.,  Propoesal for "minimum
dimenszcn" 313919 causeway.

1981 (Qct) ADB Report TANo 383 KTR - "Kiribati. Causewa.'y
. Geotechnlcal Invesuzgﬂtlons“ - Jobn 99?1@11.

Consult;ng nng:neers, Melbqurne, Au ﬁ-alla

Report covers borehole and.f@Gbe 1nvest1gatlons
ot -

A gwnaﬂ bcrrow area in lagoon bed

B ‘-burrow ‘aTea along ¢entre line of causeway
C borrow arsa on lagoon reaf f1at W.u. of

- Betio :

D) borrow area on lagoan Teef flat near

Bonrlkl ruaway

aud confirmed adequate quantity of mate“lal
’sultable for - dredgzn dwailable in original
area. . : _ .

1982 (July) Report -on fea51b111ty of const:uctlng 2 nrcnosed
' ' Betio-Bairiki Causeway/Runway by dredged £i1l

embankment. (John Connelil). The proposal was
to combine the requirement for =2 new and bigger
runway with the causeway to justify the
mobilisation/demchilisation costs of a medium
large cutier/suction dredger. The report
indicated the costs would be excessive.

1982 _ KG gave up Causewayfiunhay proposal. and decided
: to proceed with dual causeway nrogec* enguiries.

1983 . Arbitrathn proceedings between P.D.C. and K.G.
abandoned by mutitual agresmentd., .

1984 PYD proposal for "minimum dimension'

-~ Causeway = Fisheriss Channel Project
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AFDINDIS ITT : RELATED FROJICTS /EZERCISES

Consolidation of Supplies Division

Consolidation of Flant and Vehilce tnit

The VY have identified the following benefits which would

arise from the comsiruction of a caunseway:

(i) closure of Bairilki Mechamical Workshop;
(ii) centralisation of vehicle hiring on Bairiki;
(iii) ¢entralisation of govermment fuel outlet on Baiwild;

(iv) easing of repairs to heavy eguipment on Betdoj

These "benefits" woulld realise savings in vehicles, staff,
spares and electricity; ' :

Consolidation of Kiribati Housing Corporation
Tarava Water Supply Project - Betio-Bairilki pipe Laying.

Takoronga Ferry Terminal - unnecessaTy 6f Causeway proceeds.

Replacement Ferries - unnecessary if Causeway praecseds.

Repositioning of Betio-Fairiki Submarine electricity &able.

Public Servrice Review.
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 ADDENDIX IV : RCONOMIC VIABRILITY -

This project has been agreéed by the Klrlhatl Governmenn and accepted
as. a top priovity project. The Ministzy of Finunce has been asked to
pursue f;nance. , .

The. alternﬂtive to the Causaway/“xsnerles Channel is to continue and
tiry to improve the existing fercy service. A new ferry terminal at
Takoronga, Betio has haen px oposad by the Ministry of Communications
It~at a cost esbtimate of AZ605,000. An altermative ferry terminal on
Betio will prove-all the more necésgary once the Betio fisheries jettr
is constructed. The Causeway and the ferzy terminal are mutually
exclusive projecis. National development must be sesen te be far
better served by a Causeway., The . irmtial investwment costs and
negligible maintenance dosts of a Causeway/Pisheries Channel must

be preferred to the annual and increasing operating casts of a ferxy
‘servica.

Demand

- Statistics of fer > traffic are presented below in Tables 1 and 2.
A total of 8,115 motorevcles and 2,191 ether vehicles were also
farried between Betio and Bairiks jn 1983. There is obviously 2
high demand for traffic between Betio and Bairilkid which is quite

¥pumber t:avelling_from Betio to Pairiki and Beirilsi to Betio.

T A B L E 1

FERRY PLSS:\GE *
1973 - 219,000
1974 : 260,000
1975 314,500
1976 356,000
1979 ' - hy1,784
1980 _ 371,025
1981 411,077
1982- ' _ 4o9, kg2
1983 _ 379,611

ﬁiikaly to substantially incréase with the canstrﬁctiqn of a more
convenient causeway/Fisheries Channel.

T A B L E 2

CARGO LIGHTERED (Tows)

BETIO/BAIRIKT BAIRIKX/BETIQ TOTAL
1977 - a331.5 1351.7 4a83.2
18%5 BoBq.8 BsB.7 L35
1980 5323.0 832.3 : "6155.3
1981 40723 : 646 .1 §718.%
1982 2977.8 545.8 3523.6
1983 3847.0 606 .7 Lts53,.7

Ecanomic Costs

The original ADB ecanoamic apprzisal and subsequent reappraisals
described the Causeway Economic costs as:
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(1) Capital :
(ii) Madintenancs
(iii Additional Vehicle Operating Costs

If locadly constsucted; capital costs ave estimoted to total Ag920,000
only, this represenis a great raduciion over pravious estimates,

Maintenance costs were set by ADE in 1976 at AF15,000 then A870,000.
These are a gross over-astimate, even for 1984, and exceed PUD's toval
South Tarawa causewuy maintenance allowance of AF2,500 for 1985: 4in
anmmual, allowance of AZ2,000 would be more rsalistic. The additional
vehicle operating costs are also unrealistic, as euch costs would be
more than ouitweizbed by the vehicle operating costs-—savings, due to
reductions in the size of both the public and private vehicle fleetis,
These are partially duplicated at present because of the lack of a
persanent roadlink between Betia and Bairilki.

Economic Benefits

Economic benefits can be listed as follows:

(i# Cost savings due to the dispiacsment of the Ferzy
and Lightercge services (inciluding fuel trans-
portation), and the removal of the need for a new
ferry Terminal aft Takoronga, resulfing in lower

-costs of imports;

(ii) Costs savings due to the consolidation of govemment
services avoiding the present duplication of some
government staff, buildings as well as vehicles,

PVU and Supplies Division could be resorganised;

(iii) Cost savings due to the improved administration
and management of Goverament, Corporations and
private businesses;

(iv) Cost savings due to z lessening of the congestion
at Betio harbour, easing the port handling of
other users, =nd enabling Bairiki harbour to be
used by Local fishing boats; and

(v) Time and Cost savings associated with the local
fishermen's esasier access to the ocean,

The permaneni roadlink would also be of great social benefit to the
pupulations of Betio aod the rest of South Tarzwa easing their
respective access te: the hospital; airpart; TTC; Hotel; for Betio
and the harbour; TTI; and High Court for the Test of South Tarawa.

The Causeway/Fisheries Channels would ease Betio's dense population.

The Causeway would undoubltedly leid to a large increase in the
Taffic between Betio and the rest of South Tarawa.

Unfortunately few of the above benefits are directly and immediately
guantifiable. Also, the ADB apnpraisal over-estimated the benefits
due to the Causeway by entering Ferry Cost savings from project year
1, {and possibly double a2ccounting ferry depreciation). These are
more realistically enterzsd after completion of construction.
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Vote of Return

4an economic analysis should be based on the caraeful assessment of
sacial, as opposed to finuncial, prices. To date, hardly any wark
has besen undextaken te a2ssess socizl (shadow orn accountancy) prices
for Kizibati. The Kiribati econemy is however fairly open, using an
international currency willh next to no foreign exchange centyol, and
few other conitxrols other than domestic taxes. The economy is howvever
aztificially stimulated by aid. On balance Kiribati sccial prices and
financial or market prices should be close. Causeway costs and
benefits {cost savings) are similar - j.e. machinery, fuel, lahoux
and any price distortions could be assumed to effect hoth casts and
benefits equally,

The €@ausewvay/fisheries Channel project is undoubtedly economic with
a repayment of capitcl costs within two years and an estimuated
internal rate of rsiurn of over 50%. This can be illustrated by the
following cost comrariscn:

CAUSEVAY
COSTS Ag BENZETITS Ag
Construction (1) 920,000 Ferry cost saviags (3) 77,754
Annual maintenance: 2,000 Lightarage cost savings 22,246
500,000
Salvage value (k) | 81,359

There is 1itile if any need for a Ywhat if" analysis of sensitivity.
Bowever if:

(i) construction costs are doubled and spread ovar
two years which allows for the importation of
equipment ;

(ii) ngt cost-savings are reduced to 4290,000 which
equates to the 1982 Shipping Coxrporation Accounts
cost estimotes for the ferxry service

With these two major cost/benefit adjustments the project still
returns an IRR of 15%.

(1} A1l in 1984 prices

(2) Estimated total construction cost of A8920,000 in 1984 prices -
(See Appendix V for detajls)
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(3) ?eV151dn of December 198°'Wr“awemenu ‘Repor: data by a factor of
10% to allow for inflation to 1934 o :
i

Staff Costs ' 37,972

Maintenance znd Sll“ﬂlng 64,932
Fael : 96,000
Insurance T 6,006
Depreaciation 163,000
Other : 27,844
‘["11975

Additional Ag22,2&6 for savingrs in lighierage operations
bl ‘ )

= Ag500,000

Nata

‘Ferry replacement and majer overhaul cosis included under

deurec~ation and maintenance and slipping cast e‘emeqcs o:
ferry coperation.

(4) salvage Value at 104 of eapital investment.
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on the benefits side of the equation, we huve pot as yet been able to
provide quantification of the further bepefits due to the comstruciion
of a causeway/fisheries channel L.e.:

(1) cost savings due to the consolidation of goverament
sexvices avoiding the present duplication of some
governmant staill, buildings and vehicles. PYD, FVU
and Supplies va1sxon cuula ba renrganlsed~

{ii) Cast savings due to the improved administration and
mapnagement aof governmenr, Cornoratlons and private
.business;

(iii) cdost savings due to a lessening of the congestion
at Ratio harbour, easing the port handling of other
users; and’ ' '

(iv) cost sav1ngs due to improved flshefmen's access 12
the ocean.,
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MINUTES oF PISCUSSION

o
BASIC DESIGN STUDY
FOR
. BATIO ~ BATRIKI CAUSEWAY , FISHERIES CHANNEL FROJECT.
N

THE REPUBLIC OF KIRIDATI

In resrpona'e to a request made by the Government of the Republic of Kiribat'i,
tha Govermment of Japan through Japan International _Cooi:aration Agency(JICA),
‘the gover:"mental agsncy responsidle for implementaticri of econmnic ktachnical
cooperation programme of the Government of Japan, diapatched' thé Basic Design
si:udy 'fea.m on Betio ~ Baiﬁki causewajf, Fisheriaes Channel Pr;‘)ject.

The Team headed by Mr.Takeshi KAWAGUCHI, Fisheries Agency, Ministry of Agri-
culture, Foreatry & Fisheries, has carried out a field gurvey, held a series
dizcussions and exchanged views with Kiribatl govermment officials concernd
from 8th to 28th April, 1985.

Both parties confimmed following points mentioned in attachment.

April 19, 1985

. Betio .
s —7\1—’; S S
Mr. Takeshi -XAWAGUCHI ' Mr. Jobn Ikakeau Tonganibeia

Tea Leadar Secretary
Basic Design Study Team on Betio-Bairiki Ministry of Communications
Causeway, Fisheries Channel "Pro,ject. The Republic of Kiribati

Japsn International Cooperation Agency

T
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2.

3.
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_ TTACEMERT

The objective of the Japanese grant Ald required for the Project is to conatruct
a caugevay between Hetio and Bairiki islands, a navigation channel for local small
fishing boats and a bridge at the croassing of the causeway and the channel.

Executing Authority of the Project in the:aepublic‘of Kiribati 2
¥inistry of Commmications

The Basic Deaign Study shall be completed in line with the Design Guidline attached
in AFNEX 1., which was agreed to between the Team and the Inter-Ministerial Comnit.
tee of the Government of tha Republic of Kiribati.

The result of the Basic Design Study ghall be compiled as a draft of the Bamic
Design Study Report, which shall be submitted and explained to the Government of
the Republic of Kiribati by JICA mission to be dispatched at the beginning of
July, 1985. ' '

The Kiribati side has understood Japan's Grant Aid System explained by the Team
which includes a principie of use a Japanese consultant firm and a Japanese genaral

contractor.

.. The Govsrnment of the Republic of Kirdibati will take necessary meacures ligted in
ANNEX; 2. on ccnditiou ‘that the Grant Aid by the Government of Japan will be extended

to the Projact.
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ATTANUBET T) THE NITUTLS

MNP T - DNICY SUIDULINE FOR T 3ASIC DESIGH STUDY
o FTTCWBATIINT CAUST .+ AHD PISHTRISS CHANNEL -
PROJECT _

Jui  Drodect Lonsth (Ses Figure Woe 1)

Pegioning polnky STA C+00 noer junction with
erioting roed at Baipdled

Inding poindt STA 3O+C0 near the easiemt [y ju- w2
. and of Detio
Causaway 1engthi 3000 2 Haa

=2 ﬁ.limment. of Caugaway ‘
Uswineatal alimaments A8 proposed by BWD

Vortical aliznment

Canaq:ray: Lavel
Approach to the
bridge: 2.5
I-3  Desien Spoed; 50 kanfhr

.4 Proigal Cross 3ection of Counswny
(1) Crest elavationt RL + 3.0 (lowest)

(2) Creot width:  4040m

(3) Roodusy w‘i'hh
pavement 2 6+0m

(4) Alteratives of oausewsy embaxiwoent 4o be studiede

Slone of "mbonkmaend

iyms ~ Qcaen side Logoon sida
Type 1 1115 118
2
’l‘ypezé jer2 1:3[‘ 138
, p) . i
ryse 34 112 1axll 152 143

Hote/1:s Slope Protectica

Slope protection with grout filled fobxdio mat or othsr
auitahle meamures will be provided on the £111 slope
of catsewoye , : :
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‘!otn Zz uf.e“native crons segtions (Type 2 and Type 3)

are egtablished by the Study Toom %ot

(1) pinimize arosion of fill slopa

(2) meintain durability of embenkment

(3) minimize enviremmental problems which might

ba caused by excavating £ill masterial fiwm
the lagoon resf flat. .

-5 Fishoriss Chennel
(1) Appmximate loaa:tiun of ghannel to be construgted
: 1 STA19 + 00
(2) Nidth of channels " 10.Cm
(3} Depth of channel: © {.0m below a BLYS ox
Rali = 14Cm
4  Bridse acrosn channel
(1) :Clear gpani . 10+0m
(2) 4144 of bridge: 1~
(3) Clearance from WES: = Z.6m
{4) Tack aleva_tidn'z _ Rl '+ 5.
{5) Tyve of Bridge: Reiaferced v. .-~
LT Jorrow Area _
Borm'.} armaa < watioa propaaei by oL oy
(i; the 1 of f£lat within Borrow aroe 7
(i1} the b on the occsan side peap B kit
-3 fnorry Si
Coral re o used for asgragate 6f concreto structurs aed
paveman- 18 obtoined from the quarry on the osean side
of Pomc -orzl rubble for elopa proteciion will zlzo be
obtzine:. a1 there,
Commentay

The follawi  acmmeata axe roised by the Covomment of Kirilati
ia connacti .. with the denign guideline:

(1)
(2)

the necéscity_‘ of aliitional 6pani:x;-_-; be gtudied taking lnto

. eonsideration marine life in the lagom

Slope protection of tie cuageway might ba necessary if borrow
area for the excovation are salectad near to the cauzewaye
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jnnex 2
AnneL o

Hajor undertakihgs to be taken by the CGovernment of the
Republic of Kiribaghi

1e

2.

3

6.

7.

To secure lois of land necessary for the Froject.

To provide and accord nécessary permiscions, licences
and other authorizations reguired for the execution of

~%ne Project.

To-ensure prompt'unloadingi customs clearance for the
gocds imported by the contracied -Jaoparcse fiyms for the

Project.

Ta exompt Japanese nationals from customs dudies,
internal taxes and other fiscal leviss yhich may be
igposed in the Republic of Kiribzti with resvect to
the supply of the products and servicss under the
Verified Contractss :

To accord Japanese nationals whose services may be
required in commection with the suwpply of the products .
and serviges under the Verified Contracis such facilities
c= may be necessary for their entry intc the Republic of
Kiribzti and stgy therein for the performance of their

works

To maintain and use properly and effectively the
fecilities constructed under the Grant.

To bezr all the expenses other %hen those to be borne
by' the Crante.
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KIKUTES OF  MEETING

The Basic Design Study Team of Japan International Cooperation Agency on Betlo - Bairiki
Causevay, Fisheries Channel Project and the Tntar-Miniaterial Committee of the Government of
the Republic of Kiribati held a meeting om 17th April,1985. o '

A% tha meeting, a draft of the Design Guidling for the Basic Design on the iject was
submitted and explaineci by the Team baaeti oﬁ findings of mv-ieving the exiatiﬁ.g data & informa-
tion end of the preliminary field murvey. - R

As a result of discussion, the Design Guidl:.ne was canﬁmecl by both partles aa per
attached in Annex 1..

Meanwhile, Kiribati side made an additional request that auppiementanf worka relating to
the Projsct would be covered in the scope of the Japaness grant aid requested.
(The contents of the additional request is shown in Annex 2. herein attached.]}

While pointing out the difficulty to Bat'i'sfy' the request oh account of the demarcation
principle on works of the Japsnese grant aid system, the Team expressed ite intention, in com-
pideration of Xiribati alde's ardent hoi:e for ths request, to convey the ratuaat to the Covern-

ment of Japen and to maka sfforts toward realization of the request.

A% the end of the meating, the Team expressed 1ta'appreciatioﬁ and paid its respect for
tha effort taken by Mr.Inatoa TEBANIA to organize and chair the meeting.

April 17, 1985

Bet:i.o
' %Amut
Mr. Takeshi KAWAGUCHI Mr. Ina.ton TEBANIA
Taam Leader Senicr Assistant Secretary
Bagle Design Study Team on Betio-Beirikd . inistry of Communication
Causeway; Fisheriea Channel Project hairman of Inter-Ministerial
Japan Internatlonal Cooperation Agency Dommittee of the Covarmpent

3f the Republic of Kiribatd
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ATAMRRMIT T THE RTIUTS

AT T - OCICH QUIDULINEG FOR T GASIC DESICH STUDY
QF BITIC.dAZRIET CAUSD | ARD FTIOCRIES CGHANNEL
- FROJES! :

I-1  Iroiect Loneth (Sea Mgure Noe 1)

Baginning point: ~ STA C+00 noer juaction with
L exigting ropd of Dolrdkd

Tnding poimts STA 30400 near tha easbass 5y 3g- .
o ~ end of Patic
Causewsy lengthl | Lo _ e

I-2 Alimnment of Causeway
Uordzontal aligament: | As propoesed by BiD

Vortical alignnaﬁt

Canoeways ' Lavel
Approach to the '
bridge: 2.5%
I-3 Desim Spreds 50 k.':\/hr
4 Predioal Cross 3eetion of Cousewny

(1) Crest elevation: BRL + 3.0 (lowass)
(2) cCroot widths - 10.0m

(3} Roondwsy with
pavomont s 6.Cm

(4) Alternativos of causewny embaniwont to bo studiede

 Slone of "muonkmemt

Wyre Ocean side Losoon sida
Tvype 1 1115 118

_ 2 1 R
T“fp‘e?'é 132 1:3[ 1:8

TWBIBZQ : 12 ‘1!3.:*Z1 1:2 ‘is_’!rfi

Note/1: Slope Protoction

Slopa protection with grout filled fabrlo mat or othapy:
guitable moasurss will be provided om the fill slope
of calsewny.

o e
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+ernotive crons sections (I‘;'pe 2 and ’:rpo 3)
are eatablished by the Study Team tot :

(1) minimize erosion of £ill slops

(2) maintain durability of embapkmaend

(3) mininizo ervn“onmntﬂ_l problemn which mighd
be cansed by exoavabing £i11 ma.teria,l Trom

the lagoon raef flat.

I-5 Mahoriaa Chennael
(1) approximate loocatiom of ahannel to ba cona’tmqtad
STA 19 +.C0
(2) width of channel: 10.0m
(3) Depth of channal: 1.0 balow a MLAI ez
. Reli = 1o0m
I~6  Bridro acrosg chennel
{1} Clear span: 10+0m
(2) Width of bridges 17
(3) Clearance from IEISY b
(4) Teck alavaiion: R.L '+ 5.
(5) Tyze of Bridge: Reinforced «. .+~
-7 Icrrow Area o
Lorrow areaad vatlon proposed by .. Sy %
(1) the } af flat within Borrow aros
(iig the : % on the ocsan side pepr Br" ki
I-8 :ﬁinr:*i 53+ _
Goral rc e used for avmregnte Of concretu wiruoturs and
pavenan’ v obtalned from the quarry on the ccoan alde
of Pam: oral rudble for slope protecilon will also be
cbtaine:.  .n thare,
Cammentas _
The follawd vemmoata are relsed by tha Govommment of Kiribatd

in connoot: .

with the decipn guidelines

(1) the necesciiy of aliitional opaning bo studied tsking into

consideration marina 1ife in the lagoon

(2} ulors protection of tlig cunseway miglt bo nacessm:-f 4f borrow
area for the axcavaticn are Golactucl no~r %o the gausewafe
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ANNEX 2

Bﬂrm-mmmz ehit AT WD FISTERTES CIHNNT“L mmrcﬂ‘ SR

CONCTERING IELD OF 17 AFRIL 9985 BREDULFN THR Bmm'nmzme -

- SURVIY STULY TEAM OF JAPAN LFTERNATIONAL COOPFRATION AGENCY
AD THE INTER NINISTERIAL CaMITTIE OF THL‘ ROVERDIENT oF
KIRIBATE © o _ :

The following ad.ditional wo:m:a & requested by Kirihati
Govemmc.nt:

"(§) That both the causeyay and approanh roods be surfaoced
with Double Bituminous Surface Treatment. (Total
length appmimataly 4,200m)

(2) That two parking lotz be prcvided, oue on sach s:lda of
the proposed bridge .

{(3) That removal of umcxploded ordiancs ovor the ares of
the causewsy and borrow areas be included

(4) Taat the exioting powsr cabla be relocated in the
: propoaed omsem\v . _

(5) That a new 50 pr/0.93mm telaphone cable ig provided overy
tac ocauseway mad approesch roads befwesn the relevent
junction baxes (total length 4,500m approximately)e -

’

//’ .
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R

S

4 7 . .7 BACYGROUND INFORMATION 70 ADDITIONAL WORK REQUESTS =

. 1) The sealing of. the .road over the length of the catseway pIoper (Sta 0+00 to.
He 'Sta 30+00) has always bean gonsidared as part anmi panel of the ca.u.saway pm;}eﬁ‘tg _

' ’J.‘he acceas roals ahould. alao ba considered part of tho project,

§ o At present the sealed roa.d on Betio teminates ocutsids ‘I'akorcnga P“:lnmr;r Schopl
axxl there 18 a rough track from thia point to the enl of tha iala.ni a distance
: ,,', * ot 1,050 metres, ¥ors t_han half of this distance is jand that was m_clai:ud by
" the first camseway attempt in 1978. o ' "

On the Bairfki side the main road at prosent goea to the wharf ami there is
an unsurfaced road 17Qn from Bairiki Police Statinn to the point where the

prapos-ed. cameway \rill aunmenco.

e T

Eiribati Government will ba ad:juating the alignmant of bnth theaa road sectiana

S~ oand will construct the roals up teo the ‘underside of Zinal surfacing level., 1I%
is ccn.aidared that the fiml suz:t‘acmg ahould be done by one contractor a8 th.ia
will give a u:\...rom appaaranca %o the wox-k and w:!.ll raducs tha co sts.

R T e e

' ”‘he lsml of Toal surfacing aki.lla at pmsent avnilahla within P 'J D. iB not
t:»-»———-fnot very highe_ - L N
2) The Parking Lots (lay-by's) are to be provided 0 that vahicles do not step om

“tBe highway. It is intended to make.the causeway a Clearvay btut some provisina
" pust be male for breskdown aml also vehicles who want to stop on the ca\:uway

it

TN
ZIYCN

o for'fishing or site seseing,

3) Kiribati Governments ezpewtise with uhexploded ordnance ia limited %o
ident 1*"71113 tha pmbable risk and disposing of the smaller material by hand ovex

R A S

thae raaf,

exp erta,

Large or potontially dangerous shells are dispossd of by overseas,
No squipment or expertise fod - locating ordnance is available locally.

The detonatlon of sbells in-situ 18 not reccumended as the present acrosg-reef
vater pipeline i3 in poor conditlion. The work of locating anl disposing of
unexploded ordnance on the line of tbe works, borrow pits aml hsul raods abould

bs carriel out at a pre=contract atage.

S B S L T O

R

e T

e

’ G TR R W2
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4, There are two 11K.V.A. power cablcs rﬁnﬁing across the reef. One has
extersive damage to' it and is located on tha line of the- pmpoaed cau‘.!ovay,
the cable will be recovered by P,U.B. prior to the commencament of the
contract. The othar cable carries the main power supply fran the powr
houss on Betlo to the ather urhai centres of South Tarawa, °

Owing to its position om tl‘a reef thia ca‘blé is constantly at risk, Kiribati

Government would like this éable to be relocated in the p‘mpoéai'cadﬁway '

‘whera it w1l be a.daquately protscted. If the cable is not relocai:ed it has
. %o be lowerad anl protected over the width of the channel. '

5. A% pr_asent all junction telephone circuits, telex am telegraph circuita
betwean Betio aml Balriki/Bikenitsu are carried by tbe 20/0.9 sulmarins cabls.
To increase its capacity phanbon’cireuits have been deriwed giving us s total
capacity of 28 circults. 411 28 circuits ave "in—uge.

~ T o ' T T s

T“-§ith the ‘anticipated ccmpletion of the Radio Systenm this year the junction
talephors circuits will be tramsfarred to it. _HO\QVEI'; it 4ia ot posaible
to tranafer the ielex aml te'legraph'cimﬁits'. Alsc ausnciia ted with the
anticipated campletion of the Automatic Telephone Exchansres aml Subgeribers
Privata Exchare a domand heas arisen for privats- cir_cuifs betweun Betio, .-

T Bairiki/Bikeniteu, This demand will incrsase over the next 10 years, o

Based on the above aml our current rsi;ueats_ for private ocircuits a 20/0,9 oabls
13 insufficlant, racmmended that a 50/0.9 cabls be inetalled,
_ P

=

A - A
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SURVEY SCHEDULE (2ND VISIT)

ate

Ordexr | Month D Description
1 July l6th | Tue Departure from Narita by CO0-564 at 11:00 for -
Nauru via Guam
2 17th | Wwed Departure from Nauru by ON-320 and arrival
at Tarawa at 9:10
3 18th | Thu | Courtesy call to the authorities concerned of
the Government of the Republic of'Kiribati
4 19th | Fri Presenting and explaining the draft final
report to the membexrs of the Inter-Ministerial
Committee of the Republic of Kiribati
5 20th | Sat Internal meeting of the team
6 2lst | Sun Holiday
7 22nd| Mon Discussion with the Inter-Ministerial Committee
of the Republic of Kiribati
8 23xd| ‘Tue Signing of the Minutes of Meeting.between
secretary of Ministry of Communication of the
Government of the Republic of Kiribati and the
Team Leader
9 24th| Wed | TLeft Tarawa by ON-319 for Suva via Nauru and
arrival at Suva by ON-921 at 16:45.
10 25th| Thu Courtesy call to Embassy of Japan in Fiji and
JICA office, departure from Suva by FJ-113 at
16:00 for Nadi, departure from Nadi by QF-094
at 17:25 and arrival at Sydney at 20:10
11 26th| Fri Departure from Sydney by CX-100 at 14:45 and
arrival at Hong Kong at 21:45
12 27th| sat| Departure from Hong Kong by CX-500 and arrival
at Narita at 21:30
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LIST OF PERSONS INTERVIEWED (From 16 July.1985 To 27 July 1985)

Ministry of Communications

Minister o ‘ Hon, Taomati T Iuta

Secretary ' _ ' Mr John I Tonganibeia
Senlor Asslstant Secretary. Mr Inatoa Tebania

Ministry.of'Wdrks and Enérgy'

Chief Engineer,. _ :
Publiic Works Division Mr Bill Young

Ministry of Fofeigﬁ.Afféirs

Acting Secretary =~ Mr Peter T Timeon

Ministry of Finance

Secretary o ‘ - Mr Beniamina Tinga
Economist ' . Mr Peter Poulsen

Ministry of Natural Resource Development

Secretary - ' o Mr Teken C Tokatake
Chief Fisheries Officer' Mr Barerei Onorio

Ministry of Home Affairs

Lands Officer . Mr Paul Taylor

Public Utilities Board

General Manager - Mr Nataara T Biribo
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MINUTES OF DISCUSSIONS
: oN
THE DRAFT FINAL REPORT OF THE BASIC DESIGN STUDY
: oN : '
BEMTO-BAIRIKI CAUSEWAY-FISHERIES CHANNEL PROJECT
N '

e v Sn W omm DO SR Em Me E o S ma

Japan International Cooperation Agency (FeI.C.A.) sent a study
team $0 the Republic of Kiribati from July 1T4h to 24th July
1985 far the purpose of presenting and explaining the Draft ..
Final Report of the Basic Design Study (the Report) ‘on Betiow
Bairiki Causeway-Fisheries Chennel Project.

The team held meetings with the Inter-Ministerial Committee of
the Covernment of Kiribati chaired by Mr Inatoa Tebania, Seniox
Assistant Secretary, Minisiry of Communications. 48 a result .
of discussions, both parties confirmed the following points
attached herewitha. o

Betia, July 23rd 1985

= ~
(IR AE-XERYREL PR S L EL XL 22 R0

o-f-cwoooooao.oh;oooaeooouo;zs‘

Mr Takeshi KaWAGUCHI . Mr John Tkokezt TONCANIBEIA
Team Leader ' Secretary = .
JICA Study Team Ministry of Communications

The Republic of Kiribati

Witness

I3
i .
ssecghes P T T T T I
‘Mr Inatoa TEBANIA
Senior Assistant Secretary
Ministry of Communications
Chairman of the Inter~Ministerial
Commitiee of the Government
of the Republic of Kiribati
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AT ACHITRT:

1+ The Kiribati side has agreed to the Basic Design
proposal in the Draft Final Report.

2. The Final Report (10 copies in Ehglxsh)‘on' the
Project shall be submitted to the Kirlba,t:. side
by the end of September 1985

3. The Kiribati side understood the system of Japan's
Grant Ald Programme and the arrangement to be taken
by the Kiribati side which inclules undertakings to
gecure the necessary quarry site and the necessary
“infrastructural facilities such as digtribution of
electmcity, water supply, eto. for the Japanese
contractors

Je Kiribati side will secure the provision of under—
ground power oable to.be installed in the causeusy
with adequate length and quality as mentioned in
the Annex.

Sp

—
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_ MINISTRY OF COMMUNICATIONE
ﬁ;egmmaymmw. TARAWA BQBox 487
BerioTarawa
_ Repablic of Kivibeti
{kn reply please quote)
L..osf8f2

23 July 1985

Mr T Kawaguchi - ' o A
BETXIO ' '
Dear Sir S S T _.

Attached is the formal request from the Public Utilities
Board relating %o the installation of the ground cable
for electricity to be included in the construction of
the causewsays. '

The requést receives the support of the Hinisiry of
Communications for the kind gonsideration of the
Japznese Government. : -

Yours faithfully

A
. 1 TEBANIA
for Secretary for Communications

Encl
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ESTABLISHED 1st JULY 1977

cAéLES‘. EU.E.TAHAWA PHONE! 743 & 749

RO.BOX 443
BETIO, TARAWA
" REPUBLIC OF KIRIBATI
" CENTRAL PACIFIC

DATE... %3,/7/?5

SERVICES
ELECTRICITY SUPPLY
WATER SUPPLY & - ¢
SEWAGE DISPOSAL .

 oun ner; _I’UB 4/ 44

g Secretary

Ministry of Communlcatlons
Betlo . _
| D_ea;ri Sir " (Atta: Project Co-ordinator)

N

RE: CABLE fOR GaU&EW&Y

Followmng our 1etter even referenced to the Chief En ineer
and subsequently t0 our discussion Tebanla/Blrlbo. We would
agaln conflrm Thats:

Q.PUB has, enough underground cable 11KV (8 drums, each
500m total 4.0km) to go into the causeway and has
'-:espon81b111ty of cable quality thereof.-

Six joints for cable and cable jointing would also .
* be provided by FUB including delivery of cable to site.

We request that installation of cable in the causeway be
carried out by Government of Japan through their site
engineers during construction of the causeway.

Yours falrafuli1

NﬁTAi%A'?f;BIRIBO

Generzl NManager

=
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AREA AND POPULATION OF KIRIBATI BY ISLAND

: : population
Area Area in km? [TDec. 1978 | Dec. 1682 2
_ ' S (Census) (Estimated) per km
The Gilbert Grbup_ | .
Banaba 6.2 2,201 73 1l.6
Makin o 7.9 - 1,419 1,555 ¢ | - 196.8
Butaritari 13.5 3,149 | 3,470 | 257.0
Marakei 14.1 2,335 2,580 183.0
Abaiang = 17.5 3,447 3,775 | 215.7
North Tarawa 15.3 2,227 |’ 2,450 160.1
South Tarawa 157 17,921 20,050 - | 1,277.1
{(Urban area} ) ' '
Maiana 16.5 1,688 | 1,900 ©:113.8
Abemama - 27.4 2,411 2,710 98.9
xuria | 15.5 803 900 © 58.1 |
Aranuka - 11.6 850 © 1,005 1 86.6
Nonouti o 19.9 2,284 | 2710 136.2
North Tabiteuea 25.8 2,975 3,320 128.7
South Tabieuea 11.8 | 1,182 ! 1,315 | 111.4
Beru | 17.6 2,212 2,480 | 140.9
Nikunau | 19.1 1,829 2,100 | 109.9
Onotoa : 15.6 2,034 2,310 148.1
Tamaroa 4,7 1,349 1,585 337.2
Arorae ¢.5 1.527 1,735 182.6
The Line Group
Washington 9.6 416 450 - 46.9
Phaninog 33,7 434 470 13,9
Christmas  388.4 1,265 1,360 . 3.5
The Phoenix Group
Canton, Phenox &
others
Others: (e.;:,timated) 255
It 0T AL 717.1 56,213 60,302 84.1
Source: ' Ministry of Finance
Note: The population in Bonaba Isl. is decreasing sharply due to the

exhaustion of the phosphate ore in 1979
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TREND IN POPULATION AND NUMBER OF HOUSEHOLDS

1978

number of persons
per household, %

1931 | 1947 | 1963 | 1968 | 1973 1982
Male | 15,395 | 15,762 [ 21,460 | 23,748 | 25,606 | 27,726
Female 14,356 | 15,751 | 21,876 | 23,987 | 26,320 | 28,487
Total 29,751 | 31,513 | 43,336 | 47,735 | 51,926 | 56,213 | 60,302
Number of house- 1 7,144 | 7,770 | 8,187 | 8,518 | 9,068
holds - .
Average mumber 4,41 5.58) 5.830 6.10] 6.20
of persons per : :
household
Growth rate of 0.4 2.0 1.9 1.7 1.6 2.0
population, %
Growth rate of 0.5 1.0 0.8 1.3
household, %
Growth rate of 1.5 0.9 0.9 0.3




COMPOSITION OF POPULATION BY.AGE

Appendix 2«3

1078

1973
Age e e .
‘Male Fgma}e - Male . | Female
0~ 4 3,787 3,704 3,900 3;376
5 a9 4,151 3,916 3,670 .3,4883_
10 A 14 3,771 3,570 | 4,216 3,935
15 ~ 19 2,484 2,674 3337 | 3,307
20 ~ 24 2,036 2,370 2,31§ | z,ébq”
25 & 29 1,626 1,669 1,976 | 2,172
30 ~ 34 1,458 1,567 1,626 | 1,614 
35 & 39 1,249 1,294 1,451 | 1,508
40~ 44 1,212 1,139 1,057 1,180
45 & 49 1,026 1,077 1,203 1,129
50 ~ 54 832 872 263 3986
55 A 59 562 659 693 744
60 v 64 551 627 550 688
65 ~ 69" 338 423 303 488
70 and more 523 758 473 - 682
Total 25,606 - | 26,320 27,726 28,487
Source: 1978 Census. of Population



 ECONOMICALLY ACTIVE POPULNTION (NATIVE BEOPLE)

Appendix 2-4

vears of age

Ecbnomically_active
population

Monentary economic
sector . '

.Empiaye£
Empldyee
Privéte Céncérn
Unemployeé-

Non-monentary economic
sector

Non-economically active
population

28,859 (100%)
7,375 (25.6%)

.60
6;295
184
835

21,484

3,999

(74.4%).

15,776
13,769 (100%)

5,882 (42.7%)

52
4,963
127
740

7,887 (57.3%)

2,007

(Unit: person)
Total Male Female
Population older than 15 . 32,858 17,082

15,090 (100%)

1,493 ( 9.9%)

1,333
57
95

13,597 (90.1%)

1,992

Source: Report on the 1878 Census of Population and Iousing
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EMPLOYMENT POPULATION BY INDUSTRY (NATIVE PEQPLE)

{Unit: Person)

Total _ Male - Female

Industry : —

6,432 5,045 . 1,387

Agriculture & Fisheries 480 464 16
Agriculture . (375) - (365) ( 10)
Fisheries : (1.05) { 99) ( 6)
Mining 293 281 12
Manufacturing Induétry 183 131 52
Food ' ( 58) { 20} { 38)
Textile { 5 { 1 { 4)

Purniture ( 15) ( 15) (¢ 0
Printing ( 23) ( 15) (. 8)
Ship Building ¢/ ( 82) ( 80) ( 2)

Welfare , ' 192 185 7
Construction 954 917 .37
Commerce & Service 902 607 295
Wholesale : (148} (127) . (21}
Retail Trade (599) (405) (194)
Hotel & Restaurant _ {155} { 75) { 80)
Transport & Communication 662 590 72
Transport (518) (474) { 44)
Communication (144) ) {116) { 28}
Financial Business 28 21 7
Public Service 2,730 1,844 886
Administration {904} (824} {170}
Edugation {639) {381) (258)
Others (1,097) {639) (458)
Indefinite 8 5 3

Source : Report on the 1978 Census of Population and Housing
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Appendix 2~9 (1)

NAME OF FISH IN KIRIBATI

English

Kiribati Sclentific
ati Katsuwonus pelamis " skipjack
Aua Mugilidae Mullet'(Adult)
Auamaran valamugil seheli ‘Bluetail mullet:
Auataba Liza vaigiensis 'DiaﬁOndscale muilet
Awai Aprion virescens Green jobfiéh.
Auan Spratelloides delicatulus Blue sprét
Arataba Etelis carbunculus Red snapper
Aonga Caranx Tugubris Black trevally
Awatal Chanos chanos Milkfish
Baiura Thunnus albacares Yellowfin  tuna
Bakoa Triaencdon obesus - Shark
Bureinawa Helocentrus violanceus Violet sqgirrel fish
Baara Acanthocybium solandri Wahoo, Kingfish
Baua Valamﬁgil sehelil Bluespot mullet
Bawe Lutjanus fulvus Redtail snapper
Barebu Caranx sexfasciatus Dusky trevaily

Buki iaro
Bukinrin
Buari
Barinua
Baiburoro
Ingimea

| ¥kanibeka
Tkanenea
Ikari
Ikabauea
Ikanibong
Ingo

Ikanarina
Imnai

Inai

Pristipomoides auricilla
Aphareus rutilans
Gymnogarda

Sphyraena barracuda
Carcharhinus melanopterus
Thunnus albacares
Ruvettus pretiosus
Ruvettus pretiosus
Albula vulpes

Sphyraena

Iutjanus gibbus

Tutjanus bohar

Trachinotus bailloni
Siganus argenteus

Scarus ghbbban

Yellowtail snapper
Jobfish '
Dogtooth tuna
Great barracuda
Blacktip reefshark
Yellowfin tuhar
Coster oil fiéh
Coster oil fish
Bonefish

Forsters seapike
Humpback red snapper

Red bass, two-spot red
snapper . :

Black-spotted swallow tail
Silver spinefoét

Five banded parrot fish
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Kiribati - Scientific ‘English
Ikématoa Lethrinus elongatus Longnose empéror
Tkamaikeke Dussumieria sp. Rainbow sardine
Kemaa. Elagatis bipinnulata Rainbow lunar
'Kika Octopus unlgarris - Octopus
Kimokimo Grammatorcynus bilineatus Scad -

_Kabubu Hyporhawphus - Garfish

Koinawa Acanthurus triostegus Convict surgeonfish
Kiroro Gymnothorax fimbriatus Green jobfish
Kuaubani Epinephélus maculatus Marbled rock cod
Kuau.' Epinephelus merra Honeycomb rock cod
-Maebo Upenous taenopterus - Bar-tailed goatfish
Matabareka Carangoides orthogrammus Gold-spot trevally
Mako: Acanthurus xanthopterus Yellowfin surgeonfish
Mafakbre Monotaxis grandoéulis Large-eyed bream
Morikoi Lethrinus nebulosus Spangled emperor
Ninimai Gerfes oyena Silver biddy

‘Nari Scomberoides lysan Queenfish

Neia Gnathodentex aurolineatus Gold-line bream
?Nimakd | Cephalopholis urodelus Flagtail rock cod
'Nimanang Cephalopholis argus Peacock rock cod
Onauti ‘CyPselurus sp. Flying fish

okacka Lethrinus remak Orange striped emperor
Rereha Carénx.melampﬁgus Bluefin travelly
Rou.' Lethrinus miniatus Long-faced emperor
Ree Gnafhanodom speciosus Golden trevally
Rounaneawa Lethrinus variegatus Variegated emperor
Rakuriri Istiophorus plétypterus Sail fish

Temon Holocentridae Squirrel fish
Tarabuti ‘Harengula ovalis sardines

Tau Tyrosurus erocodilus Longtom

Taa Adioryx spinifer Scarlet sguirrel fish
Tiatiiu sardinella sirm ‘Blue sardine
Tawatawa Buthynnus affinis Mackerel tuna
Takua Coryphaena hippurus polphin fish

Tewe Mulloidichthys Goat fish

Urua Caranx igneobilis Great travelly
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DETAILS OF MONTHLY PURCHASE OF FISH CATCHES
BY TE MAUTARI LTD. (1984)

Bonito and Tuna Fish
. . :ReceivinérPuréhaSe Puichasé .Average Pﬁrchase Purchaéé
Month Re;:;zlng Number of Quantity Amount Unit Price|Q'ty per | Amount ber
hoats (kq) (A%) {a¢) . |Boat (kg)! Boat (A$)
1 28 292 38,967 | 25,738 | 66.1 133.4 88..1
2 29 286 55,178 | 36,341 : 65,9 192,9 127.1
3 30 247 28,780 19,034 ! 66.1 116.5 77.1
4 28 148 | -17,123 | 11,312 | 66.1 115,7 76.4
5 31 272 30,168 19,952 i 66.1 ~110.¢ 73.4
6 28 213 29,501 19,513_; £66.1 138.5 91.6
1 29 166 | 22,693 | 16,595 = 73.1 136.7 100.0
8 30 233 | 27,524 | 19,543 | 67.4 118.1 79.6
9 27 180 | 21,662 | 14,355 66.3 120.3 79.8
10 31 195 26,275 | 15,848 60.3 134.7 81.3
11 30 330 43,374 28,352 65.4- 131.4 85,9
12 29 331 40,349 27,905 69.2 121.9. 84.3
Totall 350 2,893 {381,594 |253,480 66.4 131.9 87.6
2. Reef Fish
Receiving Receiving Purchése Purchasé AYeragg Purchase | Purchase _
Month Days Number of| Quantity| Amount |Unit PriceQfty per |Amount per
Boats {kg) (A%) (Ag) Boat {kg)] Boat (a3)
9 4 6 133 132 99, 2 22.1 22.0
10 19 54 -2,551 | 2,530 99.2 47.2 46.9
11 24 52 2,773 2,751 99,2 53.3 52,9
12 10 12 1,423 1,412 99,2 118.6 117.7
Tota 57 124 6,880 6,825 99,2 55.5 55.1
3. Total
Receiving | Purchase | Purchase
Number of | Quantity | Amount
Boats {kg) (pS)
3,017 388,474 | 260,314
Note: The figures in this table were consolidated from those in the

Daily Purchase Report.
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CHARACTERISTICS OF WATER IN LAGOON

The waters at tﬁe sea boféom were sampled at the following points
'égd analyzed: 3 points in the ocean, 3 points offshore the lagoon, 10
poihts alony the reefs around South Tarawa Main Isls., 8 points at the
‘proposed site-and along the reefs aroﬁhd Beﬁio Isl. and 3 points.in

Betio Harbour totaling 27 points;

The characteristics were analyzed as mentioned below:

Temperature Specific Content ' of Salt concent-

Area at base gravity chlorine (%) |ration {(%5) pH
Ocean o 27.%6 - 25.47 19.02 34.37 8.3
offshore 28.4 26,03 19, 4], 35,06 8.3
Lagoon
Main Isls, 29.0 26.62 19.83 35.82 . 8.3
Reefs
Betio Reefs| 29.1 26,47 19.72 . 35.63 8.3
Harbour .

Average . . 28.8 26.41 19.68 35.56 8.3
in Total . '

‘The characteristics seems to be that the temperature and specific
gravity are lower in the ocean, and they come to be higher, the nearer

the points are to the shoreline of the lagoon.

The hydrogen ion concentration index isg of the standard type found
in a tropibal zone, and no fendency of water pollution was found, & tidal
current was obsexrved at the entrance of the sea route in the western reef,
but only a slow flow of water toward the west along the édge of reefs was

found in the lagoon.
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SHIPPING CORPORATION OF KIRIBATY

CURRENT FERRY SCHEDULES
MONDAY TO FRIDAY

BETIO DEPARTURES BAIRIKI DEPARTURES

0615 hrs.'Mobil Tanker and Pasgengers from Bairiki 0700 hrs.
0700 hrs. Feérry Run 0800 hrs.
0800 hrs. Ferry Run and BP Tanker _ 0900 hrs.
0900 hré. Ferry Run ‘ ' 1000 hrs,
1100 hrs. Ferry Run 1200 hrs,
1200 hrs, BP Tanker and School Children from Bairiki 1300 hrs.
1300 hrs. Ferry Run ) 1400 hrs,
1500 hrs, Ferry Run _ 1630 hrs.
1630 hrs. Ferry Run : 1715 hrs.
1715 hrs. Ferry Run 1800 hrs.
1900 hrs. Ferry Run : 2000 hrs.
2100 hrs. Ferry Run : : 2200 hrs.
Satuaday
0700 hrs. Ferry Run 0800 hrs.
G900 hrs,.Ferry Run 1000 hrs.
1100 hrs. Ferry Run ' 1200 hrs.
1300 hrs. Ferry Run ' 1400 hrs.
1500 hrs. Ferry Run 1600 hrs.
1700 hrs. Ferry Run ) _ 1800 hrs.
1900 hrs. Ferry-Run _ 2000 hrs.
2100.hrs; Ferry Run . 2200 hrs.
2300 hrs, Ferry Run 2400 hrs.
Sunday
0700 hrs. Ferry Run T 0800 hrs,
1100 hrs. Ferry.Run : ' 1200 hrs,
1500 hrs. Ferry Run ' 1600 hrs.

1900 hrs. Ferry Run 12000 hrs.
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SHIPPING CORPORATION OF XIRIBATI

N e e e o R i et AN DAL L

TARAWA LACOON FREIGHT RATES ON FERRIES

ITEMS

Personal Baggage in excess of one piece :  3.00 per cubic metre. (Minimum)
Aninals : 1.30 each

Chickens ; «30 each

Timher i 45,50 per cubic metrs
Bicycle +  0.80 each

Metor Cycle : 1,50 each

Tractors Road, Rollers, Fork Lift

and small mobil crane t 12.50 each

Large Crane & Excavators ¢ 59.30 each

Eapty 44 gallons drums ¢ 6.50 each

Full or part full 4 gels. drums 3 13.00 each

General freight rate per cubic matre : 32.50

Special freight rate for films 1t 0.60 each

Full or Part
Between Betio and Bairiki  Unladen  Laden

Cars, truck, trailer U#ilities gnd boats not
exceeding 3.5 metres

6.00 10,00

-exceeding 3.5 metres but not exceeding 4.5 metres 10.00 19.00
- 4,5 ¢ "o " 6 " 13.00 24.00
H 6 (L} nw " (1] 7‘5 1] 1[‘-00 28.00
" 7.5 " oo ki " 24,00 47.00
Mobil Truck & B.P, Tankers 35,00 70,00

Over 9 metres - hy special arrangement

NOTE:
Ej-—ghe above rate covers carriage only: Loading and discharging should
be arranged éepa:ately by the Sﬁipper or consignee,
2. Freight on vehicles does not include fares far drivers. It should
be charged separately. -
Charter Rates

Nei Auti . - $20.00 per hour
Tabakea - $40,00 per hour
Hei Tebaa - $40.00. per hour

Plus 1} hours overtime of $10 during non-working hours. (14 hours is
the time tallen for a trip from Betio/Bairiki/Betio).

Fares

Between Betio and Bairiki - 0.70 per adult
) - 0.35 per c¢hild

Concession fare for students - $10.00 per term
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Questionaire Sheet (Bnglish Version)
TNTERVIEWS WITH PASSENGERS IN FERRY BOAT BETWEEN
BETIO AND BATRIKI ISLANDS '

PERSON TRIP SURVEY TN THE FEERY DOAT BETWERN B &5

Ta

[::] Male [::] Female 2. Age [::::::] Years old
3. Purpose of the'trip to Betio 4 [:::::]

1+ Commuting : : 2, Business 3, Temporary Visit
4+ What is your present status?

1e Student " 2, Gove Official 3. Employee

4o Fisherman Sa [::::::::] 6 Joblesé

5e

How did you get to the Bairiki ferry terminal from yoﬁr residence?
1+ Walking 2+ Bus 3. Pagsenger Car = 4. Truck
e Matimcyole 6. Bicycle Te -

How do you get to the destination from Betio ferry terminal?
Ta Halking : Z. Bus 3. Passen ey Car 4. Truck
5. Motorcycle 6, Bicycle Ta

Te

Which transport do you intend fto use after the completlon of causeway
between Betio and Baiviki? :
1« Bus 2. Passenger Car 3« Motorcycle

4o Bicycle 5 6o Walking
' | I
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Questionaire Sheet (Kiribati Version)

TE_MAMANANGA_N_TE MEERI BAIRIKI -~ BEDIO

Qi s, TRl ek g —————

 Mane Aine E Z,
%% 2. Roronga - Te Ririki “>><:f,

- b
{ o

i

3, Bukin manangana nako Beﬁio-' 1. Kakakibotu
2., Koean te makuri A, ZXarsoan te bitineti

i 4. Tera ae ko ka.‘:é.raoia?'
1s Atasin te reirei 2. Te #ig makuri 3. Te tia akawa.
4. 5. Akea au makuri

5. Ko Kané;ai n roko nts Tabo Ni Meeri I-Bairiki man am Aubi?
. 1. Rianna 2. N te Bati 3. N te Ka 4. N te Truck
5. N te rebwerebwe 6. N te Batika Te

R DR A

(=21
-

Tera Baom ae¢ Ko na toka iai ma I Tabon Te Uabu
I Betio nakon te tabo ane ko na Kawaria?

R B o s

1. Te Rianmma 2. N te Bati 3. Te Rebwerebwe 4. Te Batika
5e '

Tera te bao ae ko Eapi Kamanena jmwin tian te Kobiwei?
1. Te Bati 2. Ts Ka 3. Te Rebwerebwe 4. Teg Babtika
Sa . Te Riann& 6& .

Tt
5
i
'
i
=
gt
]
|
it

S

b
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