*l.autoka Fishing Port Improvement Project”, consists of
acilities. to meet the quuost nade by the Government of Fijl.
and scope and seale of which are hased on the resuits of hasic design.

The project site proposed by the Government of PLjl Is coastal area of
existing King's ¥harf. Lautoka. west of Vitl Levu Island,ithe.!argest-
island In Fiji. This site was selected by the Fisheries Division based on
the recommendation by the Ports Authority of Fiji i9¢h July 1985, The
proposed site is one of the best location in the Western Division not only
by social conditlons but also physical cbndit{ons. The study team made

necessary such site Investingation as wave, soil and siltation for

Study results shows that the proposcd site is technically feasible for the

b} Development plan
The project.
pecessary [
evaluation of site.
project.
¢} Inventory of Facilities

The project consists of proposed faeilities as follows;

(1) Basic Port Facilities
1. Quaywall
. Breakwater
. Seawall
Ramp
Navigation Aids
Fairway (by dredging)
Port Basin (by dredging)
Reclamation of Land

f=—T - - T -~ - T 2]

. fecessories (Fender, Bollards ete.)

(2) Building and Office _
1. Fisheries Office and Yorkshop
fee plant shed

o

. Canteen

=N

. Gate rooam

(2]

Substation



(3) Machines and Equipaent
1. lce Plant’
2. Winch
8. General Furnlture (Carpet, Tables. Chalrs. otc.)
4, Others

{4) Paveament
1. Aecess Road
2. Apron
3. Car Park and Other Yard Pavement

(5) Utilities
1. Water Supply
2. Sewerage Systen
3. Drainage
4. Power Supply
5. Lighting
6. Telecompunication’
7. Fuel Supply
§. Fire Fishing Hydrant and Extinguisher

{8) Remova! and Deuolishing
1. Existing lce Plant {removal)
2. Existing Office/¥Workshop {democlish)

(7} Others _
1. Fence and Gate in the Port Area
2. Fenee and Gate on the Port Boundary

3. Miseellaneous, if any

Item 4 -of (3) "Machines and Eguipment includes;
a. Tools for workshop
Equipment for port adminisiration office

Mobil workshop and tools for the regional fishing promotion

o= T o I =

. Spare parts for the previous Japancse Grant Aids Programme. ice

plantis and ice storages.



d)

Undertakings by the Government of Fijl

The Government of Fiji are requesied to undertake such work as follows per

the list on Clause ¢).

—110m (3)-3

~1{tem (5) but upto the site {to the maln gate of Tishing pory)
~item (6)

—item (7)-2.8

—1{tem (5)-T7

The Government of Fijl s requested by the Government of Japan to provide
temporary facilities and yard for the implementation of project as

follows.

—1{tem (5) of previous clause including. Water supply. Power supply and
Telecommunication _
—VWork site in vicinity of the site in scale of 2,000 nf.

These works arc requested to undertake before the commencemnet of the

construction works.

" And the Government of Fiji is requested by the Government of Japan to

provide to the contractor necessary assistance and measures which are

agreed between both Governments.



CHAPTER 5. BASIC DESIGN

5 — 1 PLAN AND DESIGN CONCEPTS

in this chaper a baslc design of Lautoka fishing port 1s carried out hased
on-the following basic design concepts.

{1) Reasonabie scale and-characfers of the initial development of Project

(2) Suitable configuration of the port

(3) Fitness of design to the siie conditions

(4) Optinum size of facilities

(5) Fitness of design to the local condition on fish production and
distribution through marketplace

(8) Fitness of construction materials and type of structures to Fiji
conditions

The study team made an approach to the project through discussions with the
governmental officals and those who concerned with each design concept shown
above. The exchange of opinicns was undertaken on the role of the project and
the shape of the project for the coastal fishing industry.

The study team got a lot of suggestions and requirements by the officials
concerned with all aspeets especially on the fishing porti operation and
alignment of its facilities. And the study. tean got a lot of useful
infornation on the production activitles of fishersen in the port hinterland
and on the present. distribution system through a direct survey. Direct
interviews were also made with the consumers of fishing productions in order
to look into their present tendencies on the way of buying fish and on the

daily consumption.

The study team collected necessary information on natural conditions at the
site sueh as winds, tidal current and geotechnical data.
And availability of loeal construction materials and machlnes was investigated

in order to formulate a possible type of structure.



¥ave calmess study has been nade on the normal wave ¢

ondltions and on the

eyclone conditions to the uneed of breakwater vas evatuated. Siltation problenms

have also been analyze

d considering the dircetion and quantity of natural’

littoral drify

Detailed design coneepts were prepared by the joint study team consisting of

the officers of the Fisheries Division and members of the JICA' s study team

under the kind assistance of the Ports Authority of Pijl.

(1) Reasonable Scate and Character of the Initial Development of Project

(2)

The demand forecast on the Fish consumptiion and on the number of
boats calling has to be carried out.

An appropriate rate of accommodation to the total nuaber of
fishing boats which are to eall at the port has to be estimated
and seale of the port has to be fixed considering the number of
boats at the initial development stage and the project target
year.

In the intial investement cost. a part of the cost which may be
supported by the Japanese grant aid programme. has 1o be estimated
based on the method which is shown in the guidelines on financial
assistance to developing contries.

Characteristices of the facilities have to be studied well so as to
reduce the running and operation cost as much as possible.

The project has to generate an economi¢ internal rate of return in
an acceptable range.

Character of facilities to be introduced has to meet the spirit of
Japancse grant aid programme and be within the scope of the’

requests made by the Government of Fiji.

Suitable Configuration of the Port

Design of port layout has to be principally made in accordance”
with the requirements of the Government of Fiji.
Zoning of the port area has to be alloeated in order to obtain the

saximum effeectivenoss of land use considering each function of the



facility such as a fishing pori general facitlity. vatuable
factlity to be secured. port service faciiitiy to be controlled by
organizalion other than the Fisherfes Diviston. non-fishing port
facilily. such as cutter berihs and barge berth etc.

~ Effeetive utitization of the lim{ted water front. namely ihe
quaywall and wharf. has to be maintained by means of making theas
as free as possible from rigid and lixed struciures which may
affect the effective use and may disturh a lexible utilization of
the port in the future.

— Siace a larger future demand may be expected for the port
utiltzation, a possibllity of future cxpansion has to be
considered.

(3) Fitness of Design to the Site Conditions

— Tidal eurrent and tidal range have tc be considered in planning
and designing of facilities.

— Offshore waves and shallow water waves have to be analyzed by a
wave forecasting method and the design of facilitles has to be
made so as to glve enocugh strength against such wave attacks
during cyclones. Characteristics of waves in the port operation
condition have to be analyzed.

— Present siltation phenomenon has to be studied considering wave
energy. wave induced current, size of fine materials and direction
of littoral drift. The volume of siltation into the dredged area
such as the port basin and approach channel has to be estimated
considering a size of protection system sueh as breakwaier against
deposit of fine materials.

— .Geotechalcal conditions have to be incorporaied into the
structural design., especially when soil embankseni is needed on
the soft layers. ‘

— General conditions and circumstances of the surrounding arca of
the site have to be evaluated. Effect of othe project. if any in
the vieinity of the site. has to be considered. especially on any

future project prepared or accepted by the Ports Authority.



(4)

(5)

Optigue Size of Facilities

Length and alignaent of breakwater have to be carcfully studled
considering the direction and location of approach channel. the
wave calmness 1n the port basin. sitiialion and fine deposit in
tho port basin and the exlsting port facllities such as channel of
commerclal port. plerhead line and the location of mooring bouy
for PSC jetty.

Shape and alignment of quaywall and wharves have to be studied to
peet the required berth oceupancy by coastal fishing boats calling
at Lautoka fishing port. The functions of each berth have to be
clearly identified and classifled in order to achive their
effective vse.

Design depth of the quaywatl has to he enough for the draft of the
largest boats calling at any tidal conditions.

Water depth at the approach channel and port basin have to be
naintained,

Specified wave calmness has to be eaintained at the port basin.

Fitness of Design to ihe Local Conditions on Fish Production and.

Distribution through Marketplace.

Handling space just behing the quaywall has to be provided to
allow fishermen easily to untoad and load.

Traffic circulation at the quaywall and aceess way has to satisfy
the economic movement of fishermen and transport of materials
Inciuding ice. fishing gear and fish cateh.

4 port administration office has to be provided with a workshop
and necessary fools.

A rawp facility with necessary mechanical eqiupment has to be
provided for fishing boats purpose near the workshop.

Suitlable size of ice plant and its storage facility with shed have
to be provided.

& canteen with a shopping corser has to be provided.



— Necessary utilitles have to be provided such as water supply,
sewerage system. power supply. etc.

— Necessary spare parts have to be provided based on the guidelines
of grant aid programme of the Goverament of Japan.

(6) Titness of Constraction Materials and Type of Structures to Fiji
Condltions

— Design criteria have to be based on the current Fiji regulations.
Design method has to be international standards or Japanese
standards. _

— Construction materials have to be decided considering the local
avallability.

— Construction method has Lo be studled to meet the local
capability. 1f there is any possible method In Fiji in an
acceptable econonmic way.

~ Type of structures has to be as simple as possible and with the
durable type of structure with a low-maintenance need in
operation.



5 - 92 GENERAL SITE CONDITIONS

5-2-1  Topography

Topographic Survey was couducted by the study team on and around the
existing King's W¥harf 1n April 1986; wharf size 90nX20m and wharf
height: CD+2.90z. where there are 2 sheds. an ice plant shed (8 X 15e)
of the Fishery Division and a Service Shed (1lm X 22m) of the Ports

Authority. (See Pig. 5-1)

5-2-2  Bathymetry

As mentioned before. the King's Wharf has been utilized only at the higher
water level due to the shallow water fromt depth. which was proved by the
bathymetric survey by the study team in April 1986.

The existing sea-bed slope in front of the wharf is lenient at 1:100.
which becones steep at 1:30 around C.D-2.0m toward off-shore to CD.-10.0n

channel. (See Fig. 5-2)

5-2-3  Geotechnical Conditions

Fig, 5-3 shows the soil investigation results in bore log at.-both sides of
the King's Whar! on iand and offshore. See datail in Appendix N. 7

It can be concluded that there are principally 3 soil strata around this
area. fe. the very soft and loose soll presumed to be consolidated in the
upper layer. medium to stiff in the 2nd layer and stone or rock in the
lower layer. and all of these are in general cohesive soils.

Sea-bottom sampling and their sieve analysis results indieate that the
black colored soft clay covers the whole proposed arca of the wharf,
excepi one location in front of discharge outlet from FSC where the sandy

naterials are found.

5-2-4  Structural Condition of King's %harf

Struetural drawings of the King's wharl were not available. and therefore
by the field investigation in April 1986 the front structure can be
presumed as shown in Fig. 5-4. where nmain front-struture is by steel sheet
piles with ties and conerete walls behind,

According to the interview about the water depth in froat. vessels of 12

ft draft are said to have loaded/unloaded there until ca. 1970, so the



water depth in the original deslgn is deemed 10 be CD-2.3m (Flg. 5-5)
At preseni. the front sheet plles aro deteriorated with holes by corrosion
atl albng'the upper part. but the lower part seems still structurally
rigid. Furthermore. the lower tles are all loose. which may be indicative

of the provlsion of the upper ties as a reinforcement measure.

5-2-h Meteorotogical and Oceanographic Aspects

Heteorological and odeénographic conditions are described in the Section
2-1-2.

5-2-6 Design Standards

There is no structural regulations, however. the Newzealand regulation.

Nzs-420%:1984 is applied corfespondingly.

a) ¥ind Force
Desging wind speed = 66 m/sec

b} Seismic Foree {Zone: B)

Horizontal coefficient of seismic force = CRSH = 0.10

When necessary the Japanese standards will be applied correspondingly.
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FIG. 5-2_BATHYMETRY DATA
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5-3 SCALE OF THE PROJECT

fn this section the scale of main index for fishing port planning, namely
annual catch landed there and number of flshing boats., are discussed in
detall according to the existing statistlcal data and information which
were collected by the study toam.

The scale of the project is interrelated with these indices.

5-3-1 Estimatibn of Future Demands

a) Assumption of Present Fish Catch

The present [Ish:cateh are assumed by the combination of the following.

(1) Fish sales indlcated in the official record.

(2} Fish catch calculated by unit consumption (kg/head/ysar) and
populatien.

(8) Fish cateh calculated by unit annual catch boat (Kg/boat/year)
and nusber of boats.

(&) Pish catch estimated by average income of fishermen
(P$/boat/year)

(1) Fish Sales Indicated in the Officlal Record.
Recorded quantity of fish sales through the municipal market in
Lautoka is 253ton/year (1984) and there was no large fluctuation in
the past several years.
The annual catch by one fishing boat is as follows according to the
interview survey. _
" 650kgs/monthX 10months = 6,500kgs/year.
The total number of fishing boats in Lautoka is 250 imcluding both
registered and non~registered boats. éo total cateh in Lautoka is.
8.500kg/year X 250boats=1,625ton/year
even by 100 registered boats only. the caich is.
- §.500kgs/year X 100boats=650ton/year
Those figures are quite different from the official record.
According to the direct interview survey with fishermen, they are not
willing to sell their Fish through the wunicipal market. so that
recorded quantity is likely to be much less than the actual quantity.

- 16462 -



Therefore the fish catch should be estimated by amother proper method .

(2) Fish Catch calculated by Unit Consuvaption and Population.
The hinertand of Lautoka Fishing Port is assumed as Lautoka. Ba. Nadi
and 115 adjoining area.
These aveas are divided into Tive groups by the convenience of access
to Lautoka and the total depand of [ish In the Lautoka Fishing Port
hinterland Is to be calculated according to the assumed consunption of

fish by the residents in each arca.
The uint consumption is about Skgs/head/year by the official record
but 1t does not sces to indicate actual condition. so that the unit

consumption will be calculated based on the result of interview

survey.

Table 5-1  Popuiation by Area: Project llinterland

Classilied Population:
A B C D E
34,000 | 20.400 | 6.800 | 3.400| 3.400
509 30% 10% 5% 5%
16.200 { 10.800 | 10,800 { 8.100 | 8.100
30% 20% 20% 15% 15%
13,200 | 8.800| &.800| 6.600| 6.800

District Popuiation

Lautoka £8.000

Ba 54,000

Nadi 44,000
302% 20% 20% 15% | 15%
Other 34,000 0t 6.800 5,800 3.400| 12,000
) 202 20% 10% | . 50%
Total 200, 000 63.400 | 46.800 | 33,200 | 21.500 | 35,100

| 31.7% | 23.4% | 16.6%6 | 10.7% | 17.8%

Speciality of each area In relation to Lauwtoka Fishing Port:-

A: CGood access to market and high density of population

B: Ordinary aecess to wmarket and average density of population

C: [Inconvenient access to market and average density of population
D

Inconvenient access to market and low density of population

r==

No market and very low density of popolation
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Note:

The demand of fish ia hiaterland of Lautoka is roughly calculated by
unlt consumption and population. and theé uiny consumption obtained by
the Interview survey (say 30kgs/head/year) 1s considered equal to those

~of A~ area.
Unit : kgs/head/year
Area - ‘ A 1] C )] B
Unit . 30,0 15.0 1.5 1.5 1.5

Consumption 100% 50% 25% 5% . 5%

Unit consusption by the direct survey is 37:2kg/head/year to 45 5kg/
head/year, though unit consumtion to A-area ls sct at 30.0ke.

Unit consumptions for B, C. D and E area are assumed to proportionally
decrease due to the character of the area.

Therefore the total consumption In hinterland of Lautoka is:

unit:kgs
Area A B C )] E
Population 63,400  46.800 33,200  21.500 85,100
Unit Cons. 30.0 19,0 7.5 1.5 1.5
Sub total 1,902.086 702,000 243,000  32.000 58,000

Total 2.988.000kgs=about 3.000ton
(average 14.7kgs/head/year)

The average adopted for the whole country. national fish eonsumption
“will be:
678.000% 14.7=9.967.000kgs/year =10.000ton/year

(3) Fish Catch eaiculated by Unit Annual Cateh per Boat and Number of

Fishing Boats.

The numbers of the registerd fishing boats (1985) in Lautoka. Ba. Nadi
and Yasawa is 82.77.31 and 37 respectively according to Table 3-1.

The nusber of non-registered f{ishing boats in Lautoka is about 150
which is 1.8 times of that of registered boats and il the same ratio
is applied to the other districts the total number of the fishing

boats will be;
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b)

027x 2.8 =63b Boats
Reglstered fishing boats . 227 (Moathly catch 650Kkg)

Non-registered fishing boats 408 (Monthly catch
B50kg X 0.65=420kg)

Total 635 hoats

Weanvhile. the average catch of a registered [ishing boat Is 850kgs/
gonth as cxplained in 3-1-1 a) and If this value is applied to all
of /registered fishing boats and 65% of 650kgs to non-reglstered boats.
the total catch will be;
97hoat X §50kgs/monthX I0month/year+408boat X 420kgs/month
X 10=23.189,000kg
This value is quite near to the value of (2.

(4) Pish Catch estimated by Average Income of Fishermen.

The average monthly income of a fisherman is F§239 which is calculated
and explained in 3-1-1 a) (8). The propriety of this vaiue can be
proved as follows:
From the statistical data, the annual Income of one worker is
calculated as fallows:

Working hours/weekX pay for hourXweek per Month

= 35hr/week X F$1.50/hr. X dweeks=F§210/worker/month.
The monthliy income for one person is F$210 which is very ¢lose to the
above mentioned F§239.
Therefore the said F$239 and the procedure to calculate this inconme
can be said to be in the reasonable range. that is to say. the assumed
fish cateh 650kgs/boat/month are also considered proper vatue.
As the conclusion the total catch of Lautoka and its hinteriand is
considered to be about 3,000ton/year.

Estimation of Present Number of Fishing Boats.

The total number of fishing boats in Lautoka and its hinterland is

estimated. The ratio between [icensed boats and noh-licensed boats takes
1:1.8.

On the other hand. the total nusber of fishing boats is calculated by the
total fish demand in the port hinterland and the average annual catch per
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flshing boat. thus:
= Total Annual Demand 3,000 ton/year
(Sea 5-8-1 a) (2))
— Average Annual Catch per Boay

Registored boat 6.500keX 1/2.8 =2,320kg/boat » year
Non-Registered boat 4.200kgxX 1.8/2.8 =2.700kg/boat « yoar
Yelghted Average= 5,000kg/boat » year

Therefore. the total number of fishing boats is estimated as below.
3.000,000kg +5.000kg/boat » year=600 boats

The number of fishing boats for design will be discussed in. elause c¢).
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¢) Results of Future Demands Forecast
By the combination of the above a)(2) and (3). the [ish catch

(consumption) and number of fishing boats in future are estimated as

follows:—

Basic conditions:-
1) Annual increase of population : 2% a year (Bursau of Statistics)

i1) Unit consugption . As indicated in §-3-1" 1) (2)
(To be eonstant by 2005 though it may
increase)
iii) Target year
Initial Plan 1990 Minimum requirement of. facilities tb be

constructed by investment of grant aid.
Future - 2005 20 years after.
iv) Unit catch of fishing boat is 500kgs/month and operating
period is 10 months/year.
Results of estimation for Tish catch and number of fishing boats in Lautoka
and its hintertand are as follows :-

Registered Unregistered Total of -

Year Fish Catch{ton) Boat Boat Boat
1984 2,938 227 (39%) 360 (B1%) 587 (100%)
1990 3,311 454 (69%) 208 (31%) 662 (100%)
2005 4,453 795 95 890

Note:Registered boats in 1990 : 227X 2= 454  (See Section 2-3-2)
Registered boats in 2005 : 464X ( 1+0.05%X15) = 795
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Table 5-2 Furture Depands Forceast .
{Consumpt ion Basis) '

) o Unit rate : kg/head * year
Presemt(1084) 1980 | 2005
Area Pop. Unit Rate ton | Pop. Unlt Rate ton | Pop. Unit Rate ton

B

tautoka A |:34:000 300 1,020| 38.000 80.0 1,149 | 51,500 0.0 1,545

B ‘_20';400 15.0 306 | 23,000 15.0 345 | 30,900 15.0 464
C| 6.800 7.5 51 7.700 1.5 58| 10.300 7.5 77
D| 3.400 1.5 5| %.800 1.5 B 5200 1.5 8
E| 3.400 1.5 5] 3.800 1.5 Bl 5200 1.5 8

Subtotal 68,000 20.4 1.387 ) 76,000 20.4 1.564 1 103.100  20.4 2,102

Ba A 29.400 $0.0  882] 33,100 $0.0 993 | 44,600 0.0  1.338
Nadi B | 26,400 15.0 395 20700 15.0 446 40.000 15.0 600
Vasawa C | 26:400 7.5 198 | 29.700 7.5 223 40.000 7.5 300
D| 18100 - 1.5 - 27| 20.400 1.5 31| 27.400 1.5 41
E| 3L700 1.5 48] 35,700 1.5 54 48,100 1.5 72

Subtotal 132,000 11.8 1,551 | 148,600 11.8 1,747 ;200,100 13.1 2,351

Total 20&.000 4.7 2.9381225.200 14.7 3,311 | 334,700 14.7 4.453

(1.02 8= 1,126) (1.028 = 1.679)
| Unit : boat
Number of fishing boats 1984 195 2005
(5.0 t/boat + year)
Lautoka 217 313 420
Ba, Nadi. Yasawa | 810 34¢ 410

Total 587 662 890

Note. Average annual catch per boat by the direct interview shows following figures,
- Registéred fishiﬁé.boat : Gﬁt}kg/monthxlﬁmomhs= 6.500kg/year
- Non-registered fishing boat : assume B5% of registered ishing boat (4.200%g)
Weighted Average is 5.000 kg/boat -« year. See Section §-3-1 b)
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ﬂl(lggjmatfon of Subsistenco Catch

Volume of subsistence catch can not be definltely known bacause of lack of
data. In this section. 'a very rough estimation Is made for two basie
classifications of subsistence cateh as follows,
a. Catch made by a pure subsistenee fishormen with most of his
catch consumed by hls own fanily and close relatpives.
b. Catch made by a professional fisherman who sells most of his
catch and with only a small portion of it consumed by his own
family and close relatives.

(1) Fish
a. By pure subsistence [ishermen
Number of the pure subsistence fishermen is assumed in relation

with the number of professlonals.

Number of professionals in the Lautoka Fishing port hinterland.

‘Number of vessel Crew a boat Total crew
Registered Type A 91 3.0 273
Registered Type B 138 4.0 044

Sub.total 227 : 817
Non-Registered 360 2.0 720
Total hET - 1,647

Nunber of family members by professionals
' 1.547 crewX 5 persons/family=7.685 head

This figure is about 3.8% of the total poplation of the hinterland.
200.000 heads..
1.5 times of 3.8% is assumed to be the propertion of the member of

pure subsistence fisherman’'s family.

Total number of heads of {heir families.
200,000 heads x6%=12.000 heads
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Rbugh estipation 1s made on the unit consumption rate of fish by

thep. _ _ o

12,000 headsx 365 daysx 1.5 meals x 0. 15kg/means= 986,000kg
- =1.000 ton

Thus. unit annual consumption 1S. _
{,000,000kg + 12,000 heads=82kg/head -+ year

Nationa! annual [ish consuaption by the subsistence fishermen and
thelr families are.

£78.000 heads X b6%X82kg/head -« year

3,336,000 kg

3,336 ton

il

b. By professionals
s deseribed in 3-1-1 d). each professional crew of a [ishing boat
customarily brings fish of 2 ~3% kgs (average 2.9 kgs) back to his

home on every trip.

Share of each type of fishing boats:
Registered Type(A) 39% X 40% =15.6%
Registered Type(B) 39% X609 =23.4%
Non-Registered 61% =6t%

Annual average number of crew per vessel:

crew/baot trips/week weeks/year crew.trip/boat.year

Registered Type(A) 15.6% X 3 X 4 x40 = 15.2
Registered Type(B) 23.4% x 4 x 1 X4 = 37.8
Non-Registerecd 61% x 2 X 2 x40 = 97.86
Crew.trip/boai.year

Yeighted Averate 210.4

Own consumption by professionals for total number of boats
587 is:
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boats crew, trip/boat. year kgferew. trip
ha7 X 210.4 ] X 2.5
209.000kg/year

= 300 . tonfyear

ff

This 806 ton/year is just 10% of (he annual fish catch of 3,000 ton.
Thus own consumption by professionals for 1990 and 2005 wilt be,
1990+++-++ 662+ DHBTX. 300-=338 ton 340 ton
2005 - 890+ 587 X 300=455 ton 460 ton

(2) No-Fish (ecrustacea and shell fish)
a. By pure subsistence fishermen
Number of non-fish subsistence [ishermen is assumed as the same

figure with the fish subsistence fishermen. thus. nusber of heads of
their families is:

12.000 heads

Rough estleation is made on the unlt consumption rate of non-fisgh by
then.

heads days meals kg/meal
12,000 X 385 X |.5x 0.25 =1.643.00kg
= |,B43 ton

Thus. wpit annual consumption is.
1.643.000kg +12.000 heads= 13Tkg/head.year

Natlonal annual neop-fish consvmption by ihe subsisience fishermen
and their families is.

678,000 heads X 6% 137kg/head.year
5,573.000ke
5,573 ton

A

]
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b. By professionals .
Bstimation of auaber of professionals 1s made as foiiows.

Toial population Xcoastal populationXRate of women
X Rate of fishermen
= 200.000%5%x 508 x1/3
=1,650 fishermen

Rough estimation 1s made on the annual caich of non-fish by thea.
Number of fishermen xDaily average catch XAnnual working days
— 1,650 heads Xx7.5kg/day x 200 days/year
=2.480,000kg '
= 2,480 ton

Number of heads of their families are.
1,650 headsX 5=38.250 heads
Rough estimation is made on the unit consumption rate of non-fish by

thes.,

heads days neals kg /meal
£.250 X 385 X 0.6 % 0.25 = 452,000kg/year
= 450 tonfyear

Thus.weight of non-fish for sale is:
2,480 ton—450 ton =2,030 ton/year

Sales by type of markets:
Munieipal wmarket 630 ton/year.(see Table 3-8)
Other markets 2,030~ 590=1.340 ton/year
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glujg@maPY'of Catches -
sunpary of catches.of fish and crustacea in the hintertand of Lautoka
Fishing Port Is illustrated in Table 5-3. These figures are based on the
survey results by the study team and some arbitirary assumption.

Table 5-3  Fish Consumption estimated 1n the Hinterland (1984/1983)

Unit: ton
Type of “Type of _ : At the Lautoka Unit Rate % for the
Catch Circulation © - Mlinterland {kg/head) Nation
Fish Subsistence Cateh by 300 1.5 7.1 1,020
| Professionals
Subslstence Catch by 1,000 5.0 23.6 8.400°
non-professionals
- Sub total (1,300) 6.5 (4.420)
A e AT R e O
Other than 2.430 12.1 57.8 9,070
Municipal Market
Sub total  (2.940) 14.7 (10.000)
’Fc)i;zi&fm"m“m“Erégﬁm"m”mEYTgumum]ﬁﬁfﬁm”miijgéa"m“m
Crustizcea Subsistence Catch by 450 2.3 i0.9 1.530
professionals
Subsistence Catch by 1.650 8.2 39.8 5,580
non-professionals
Sub total  (2.090) 10.5 (7.110)
R Ma{ﬁé{m“““m"""m“”“m““égé .............. §r§m"“"m""£éfé ........... TR
Other than : 1,340 6.7 32.5 4,560
Municipal Market _
Sub total {2,080) 10.2 (6,910
1;;;;;;;&, .................. FTT o T AT
‘Total Subsistence Cateh by 750 3.8 9.0 2,550
professionals
Subsistence Cateh by 2,640 13.2 31.6 8.980
‘non-professionals
Sub total  (8.3%0) 17.0 (11.530}
vunied pal Mafﬂéi .............................. R Tr TR o
Other than 3.770 18.9 45.0 13.630
Hunicipal Market
Sub total  (4,970) 24.9 ©(16.910)
d;;;;;;;i, ............. éuéébum”“m“”"alﬂé ............ T T




Note: 1. Figures in the Natlonal ievel are based on the ratlo botween the
poputation of hinterland and that of the nation:
678,000+ 200,000~3.4 times |

2. Catch through the municipal market are the sales recorded there
in 1984, DR | .

3. "Other thﬂn.thc ﬁunicipal market” includes those sales in N.M.A,
relail shops. supermarkets. restaurants. hoteys:ahd "road-side --
market/floating market™. Sales.through‘"RoadfsidO-markét/floating

market” arc cstimated predominany over the cther sales. .

Y Summary of Catch and Boats for the Target Years

Fishing boats to be accommodated by the Project are mainly boals catching

fish. not crustacea. _
Tabic 5-4 shows an estinmation of catch and boats for the "fish fishing".
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Table 5-4  Fish Catch and Nunber of Fishing Boats

Fish Cateh (gon) ' Pishing Boats

year For sales Subsistence Total Aréa | Registered Non-  Totiat
' (a) (b) Registered
1985 2,938 1,000 300 4.234 Lautoka 82 136 212
| (1.300) Ba M 12 199
(69%) (21%) (100%)  Nadi 31 49 80
o  Yasawa 3T 59 96
Sub total - - 221 360 587
| | - W G (00%)
1990 3,311 1.126 340 4,777 Lautoka 164 15 239
' {1.466) Ba 154 Tt 225
(69%) (21%) (100%) . Nadi 62 28 90
' Yasawa 74 34 108
Sub total - - 454 208 862
B ' _ (69%)  (31%  (100%)
2005 4.458 . 1.516 460  6.429 Lautoka 287 34 321
_ (1,976) Ba 270 32 302
(89%) (31%) (100%)  Nadi 108 14 122
Yasawa 130 15 145
Sub total =~ - 795 95 890
| @95 (1% (00

Notes 1. Classification ol subsistence catch (a) and (b) is based on

section 5-3-1 d). _

2. Number of licenses issued is almost the same as the number of

registered fishing boats.

“Seale of the Lautoka Fishing Port wil! be decided by the figures which are

shown in Table 5-4
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5-3-2 Number of:Fishlng Boats for the Project

a}

In this section. the primary factors of fishing port planning. namely the
number of fishing boats to be accommodated at the port and the length of
berth required. are siudied. As described before, the Lautoka Fishing Port
will bemainly utllized by fishing boats for = “fish cateh™ . thus, the
eatch through the port Is “fish” .

As discussed in Section 5-3~1 “Estimation of Puture Demands” . there are
two types of boats namely. a group of registered fishing boats which are
operated by licensed f{ishermen and a group of nom-resistered fishing boats

the scale of whieh is estimated about 1.8 times the former.

One of the government policies on expansion of cosstal fishing fndustriy

Is to stirulate non-registered boats to be registered. This cxpansion will
be beneficial to the government in various asﬁects as (o control the
fishermen. to grasp actual industial activities. to proéeed with a
technical extension on the firm information and to keep government fax and
revenue. _

To accelerate this purpose meaningfully. an incentive measure may be
tntroduced by giving higher benefits to the licensed fishermen. namely
easy access to the port. This incentive measure may !et non-iicensed
fishermen be licensed and meets the government policles. In this
consideration , the Iicensed fishermen will be provided with higher
priority to use the port than The non-registered flishermen. -

Proposed Method to deterwine the Number of Fishing Boats to be

acconmodated.

Cateh handled at the port will be unloaded restrictively by a part of the
registered fishing boats which benefit by utilizing the port. vart of the
whole boats in the port hinterland.

However, the number of boats which may be accommodated at the port has to

be decided by such considerations as the economy of the Project. the
budget allocated to the Project and the scale of operation and running
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costs to be assured by the responsible owner of the port. the Fisheries

Bivision.
Pollowing [low-chart shows a basic method on decision of the seale of the

Projeet.
T S G : . W

Number of Registered Number of Registered
Rishing Boats which |° | Fishing Boais which
desire to come to th will be aceconmodated
port at the Port

Number of Registered [ b
Fishing Boats in the | —
Port Hinterland

(Gross desand) (Net desand) {Demand to be
supported)
Thus, the number of registered fishing boats to be accommocated at -the

port will be calculated by following formul a.

N = a ., G = b x T
N = a X b x T
wvhere.

N ; Number of Registered Boats to be accommodated at the Lautoka

Pishing Port. {Demand to be supported) (boat)
G ; Number of Registered Boats which desire to come to the port.
(Net demand) (boat)
a ; Rate of accommodation : (%)
b ; Rate of intention (desire) ' (%)

T . Number of Total Registered PFishing Boats in the hinterland of
the Lautoka Fishing Port. (Gross demand) : {boat)

b)Y Registered Pishing Boats in the Hinterland

As shown in Table 5-4 “PFish Catch and Number of Fishing Boais”™ . a
projection of registered fishing boats is made according to the Fisheries

Division's target to double the registiration of boats within 5 years.

Hegistered Fishing Boats - 198% 1990
In the Yestern Division 350 700
In the Port Hinteriand 227 454




¢)

note: L. Number of registered fishing boats is 227 boats in the
port hinterland. Lautoka. Ba. Nadi and Yasawa islands,
2. Number of registered fishing boats is regarded almost the

same as the number of Fishing lLicenses Issucd.
The number of reg{stered fishing boats estieated for each target year is

as shown in Table 5-B on the assumption that the proportion by area will
he unchanged in the future.

Table 5~5 Registered Fishing Boats by Area In the Hinterland

upit: Boat
Area R§te of ?ishlng Registered Pishing Boais
License issued (1985) 1985 1890 2005
Ba - | 349 _ 7T 154 270
Lautoka 36 82 164 287
Nadi L4 31 G2 108
Yasawa 16 317 T4 130
Total 100% 221 4h4 795

Required-Lenth of Berihs

A1 of ihe registered fishing boats in the hinterland will not always come
to the port. It depends upon their desire 1o ecall at the port in
consideration of their own benefits and convenience to their [ishing

activities.

Boats which desire to come to the pory (G)
AIl beats in the Hinterland (T

Rate of Intention(b)=

According to the direct lnterview survey. about 40% ~80% of the
registered {ishing boats in the -hinteriand desire 1o come to the port.
However. the means of uiilization of port services are varied by-the
characters of fishing method and physical condition such as distance
between the port and their villages. Some boats will visit the port only

to reeeive ice: some boats will come to the port only for the purpose
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of repairing. and other boats will regard the Lautoka Fishing Port as

thefr mother-port.

This means there are many possible ways of port utilization In accordance

with independent benefits of cach boats. Thus the size of each type of

berth has to be decided proportionally Lo particular demands on pori

usage.

In copsideration of these the scale of each berth length will be studied

for the project target years. The maximuit raie of desire for each berth is

fixed at less than 80 9% based on the survey results.

Table 5-5a Characteristics of Bach Berth,

Tvpe of Berth

Charaeter of Berth

Application to Fishing
Boats

{a) Unloading Berth | Unloading catch to 80% of fishing boats in
the port Lautoka area and
40% of other ares
{b) Stand-by Berth Waiting berth for next 80% of Lautoka.
trip
20% of others
(c) loading Berth Preparation works before 80% of lLautoka.
deberthing ‘ 60% of others

{(d) lce Berth Limited use for ice supply | A1l fishing boats shori-
visiting for ice supply
(e) Water/Tuel Berth |Llmited use for All fishing boats short-

{

{g)

Cutter Berth

Barge Berth

water and fuel supply
Limited use for
cutter Boats

Linited use for

barges

visiting for water and/or
fuel supply

8 cutters (1990).
16 cutters (2005).

2 barges (1990)
4 barges {2005)

As shown in the list. berths (a), (b) and {e) will be utilized by the

boats which regard the Lautoka Fishing Port as their mother-port. bug

other boats will visit berths {d) and (e} for only a short period,

- 121 -
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unading berth. (b) stand-by berth and (c) loading berth.

Table 5-6  Fishing Boat Demand by Each Type of Berth (1990)

unit: Boat
. _ B e r t h
Registered . | (a) Unloading (b) Stand-by (c) Loading
Fishing Boats Berth Berth Berth
Ba P54 40% 62 20% 31 60% 92
Lautoka 164 80 131 80 131 80 131
Nadi 62 40 25 20 12 60 37
Yasawa 74 40 30 20 15 60 44
Total 454 248 189 304
Total 741 boats ( 247 boats in average )
Table 5-7  Fishing Boat Demand by Fach Type of Berth (2005)
| B e r t h o
Registered (2) Unloading (b) Stand-by (¢) Loading
Fishing Boats Berth Berth Berth
Ba L 270 40% 108 20% 54 80% 162
Lautoka 287 80 300 80 300 80 300
Nadi i08 49 43 20 22 60 65
Yasawa © 186 40 52 20 26 60 (f:
Total 795 503 402 605
Total 1,510 boats ( 5038 boats in average )
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5-3-% Scale of PFishing Port Faéi!ites

a) Design Boats and Size of Berths

There are three types in the reglstered boats. namely the Lauich 28 feet
long. the Hatf Cabin 21 feei long and the Out-board Puat. Proﬁdrtion and

size of these boats in 1985 are as follovs.

I ten Launch Half Cabin Out-board Punt
§estern Division 10% 65% - 25%
fatertand (Lautoka) 10% Sp9§ ___________________________ {9?§ ________________

e e
Bean 2.6m 2.3m

Considering the future tendency ol application of larger size boats, the
size of design boat is assumed as following figures by averaging the

Launch and the Half Cabin.

lien Design Size
Boat Lengih (L) 7.5m
Boat Beam (B) 2. 5%m

The required unit berth lengtﬁ is calculated as Tollows;
a. Unloading and Loading Berth ( parallel berthing }
Unit berth length ; £,
£y = 115 x L = 1.1 x 7.6 = 8.6 m
b. Stand-by Berth {perpendicular berthing )
Unit berth length ; £2
£, =16 x B = 1.5X 2. = 3.1 m

b} Rate of Accommodation

The rate of accompodation in the initial port development is a matter of
decision. Generally speaking. the rate of accommodation is related with

the social environgental conditions such as characteristices of fishing
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e)

port. budget allocatlon. future expansion of the porty and other factors (o
affect the port size,

Rate of Accommodatlion (a) =

Number of registered boats 10 be

acconmodated at the Lautoka Fishing Port (N)

Number ol registered boats which
desire to come to the port

(@)

Normal rate of accommodation ranges between 20% and 40 % 'in the initial

deve)obment._The proposed rate of accommodation is 25 % for the Project
in 1990 and 30 % in 2005.

Required Berth Length

Bascd on the previous assumption and design criteria. the requirced berth

tength is proposed for each target years.

Table 5-8  Length of Berth to be Provided (1990) .a=25%

B e r t h

49940 'Unloadlng Berth | Stand-by Berth | Loading Berth Remarks

Number - of 62 boats 47 boats 16 boats £1.7 boats
Boats in average

Berthing 4 hours  _ _ 4 hours __

per day - 0.75 hours 0.5 hours
Required 62 + bx 8.6 47+ 22X 3.7 6+ 8% 8.8 total

_ _ Berth
Berth Length | = [0Tm 105m | =8Tm 90m 30m | Length 275m

=8lm
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Length of Berth to be Provided (2005) .a=30%

Table 5-9
_ B e r t h ]
2005 Unloading Berth. Siand-by Berth | Loading Berth Remarks
Number of -1 hoats 121 boats 182 boats 151.3borts ]
Boats _ in average .
Berthing per daysame as above 5 - same as above §
Requi red 151+ 5% 8.6 | 12t+ 2x 3.71 182+ &% 8.6 | total
' . . Berth

Berth Length = 960m  260m | = 222m_226m | = [36m _[96m Length 680m

The scalof the loading berth is be reanalyzed in next paragraph d)

considering the exclusive berths for ice loading and fuel/water supply.

Macro study has been made to evaluvatc the study results by the past

experience of fishing port planning.

Wacro Estimation of Berth Length

1990 -

<2005

- ltiem
Annual Catch (1on) 444 1,082
Unit Rate (m/ton) 0.27 0,20
Required Length ¢f  (m) 120 216
Unloading Berth _
Size of Boat (ton) 2.5 2.5
Nuber of Boats: N (boat) 60.0 150.0
Total tons of Boais (ton) 120.0 375.0
Unit Rate  (m/ton) 2.9 2.9
Required Total (m) 350 1.090

Length of Berth
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Wacro Estimation of Unloading Berth Length by Total Annual Catch

Cateh Unloading (ton) Unit Required Length of {ton/ m)

Unloading Berth (m/ton)
250 ‘ 0.50 2.0
500 0.33 S 3.0
1.000 0,20 : 5.0
-iﬁ.OOO ' 0.033 30.0

160,000 0.010 : 100.0

RelationShip between Boat's Size and Unit Required Length of Berth (m)

Size of Boat (ton) Required length of Berth (m/ton) (ton/ m)
2 3.6 0.28
5 2.2 0.45
[ 1.3 0.71
50 : 0.3 - 8.30
100 ' 0.15 G.70

{(Guideline of Fishing Port Facilities. Part 1/2 by Tokyo Suisan-shinkokai
{98t.)

These reviews support the previcus study resulty.

d) Detailed Study for the Loading Berth

As mentioned in 5-3-3 ¢), there are two types of boats to be accommodated
in the port. pameiy those permanently use it as a mother-port and those

use if only for ice supply etc.. Following table shows proposed length of
each loadiﬁg berth including the exclusive-use berths for lce supply. fuel

and water supbly.
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Tablo 5-10 Breakdown of Loading Berth

Type of loading Berth

Targot year For Home ¥ater and
Port Users l¢e Fuel Total .
1990 Number of boats 76 84 152
Operation hours per day 4 6 6
Ocecupation by boat (hour) 0.5 0.3 0.25
Berthings a day (times) 8 20 - -24
Yay of berthing parallel Perpendicular Perpendicular
Berth tength per boat {m) 3.8 3.1 3.1
Total berth length (m) 80 20 25 125
2005 Number of boats 182 212 308
Operation hours a day 4 6 6
Occupation per boat (hour) 0.5 0.3 0.25
Berthings per day (times) 8 20 24
Way of berthing Parallel Perpendicular Perpendicutar
Berth length per boat (m) 8.6 3.7 -3
Total herth length {m) 195 40 - 50 - -285

ey Exclusive-use Berths

The Lautoka Fishing Port will be regularly utilized by 62 boats as wmother-
port. The figure has been set to obtain a minimum size as the initial
development and to meet financial considerations.

Therefore only 62 boats out of the registered 454 boats in 1990 wifl_stay
at the port as mother-port users. but other 392 boats will visit-the port

temporarily only for the exelusive-use.
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Total Number of  Pishing Boat Number of Plshing

1994 Pishing Boats Demands to Lautoka Boats to be
in Hinteriand Fiéhing Port Accommodated
Total number 662
of Boats
Fegistered 454 247

Non-registered 208 - 0

Note: As discussed in Section 5-3~3 C). the number of permanent-stay boats
_ are 62.47 and 76 fqr unloading berth. stand-by berth and loading
herth respectively. And the average number of Lhese Tigures 1s about

62.

Permanent-use boats (62) account for about 25 % of the registercd boats
desiring to belong to the port (247). thus rest of the boats { about 185)
can not use the port as their mother-port. As a policy of fishing port
planning. 1t is sirongly recommended to provide the possibility of
necessary services thesc 185 boats. They have to be provided with such
port services as ice, fuel and water supply. In this consideration the

exclusive-use berths for the supply services are provided.

(1) Exelusive-use lee Berth

The unit time cycle'per boat for ice supply is assummed as from berthing

to deberthing.

Actions

Time {minuvtes)

— Berthing
—  Move to lce ﬁlant
-~ Stuffing ice, measurement and payment
— Move to boat
— " Deberthing
Total

3

2
1.5
2

3
17.5
=18
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Number of boats for lee supply (6-8-4a)). 243  boats
Number of bhoats for the tce Berth. 243-16= 167 boats
Number of boats per day (estimated 50%) 167X 0.5=84 boats

Length of the service time per day 6 hours

Therefore necessary number of ice berths is,
paP0at o poag BT L g BT o gpe 5 berths

Required length of ice berths for 1990 for perpendicular berthing.
gherth o g9 ® _ g 50200

For 2005 year.

Number of toais for ice supply . 05 (t — 0.3) =424 boats
Required ice berth length is: ' :
ana DAL oo e ggp T 5 P ox g™ = 97,90 = 40

{(2) Exelusive-use Fuel/¥ater Berth
Fuel and/or water supply will be made through the exclusive-use berth
for the purpose of port safety and effective charge collection by the

organization such as a fishing cooperative.

The unit time eyele per boat for fuel and water supply are estimaied

as shown in the table from berthing to deberthing.
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Actions Time (ﬁinutes)

—  Berthing _ . _ 3
—  Fuel/¥ater supply and payment ' 7.5
— - Deberihing _ 3
Total 18.5

=15h

Berth length required in 1990 :

Number of boats for fuel/water supply 304 boats

Nusber of boats per day (estimated 50%) 304 X 0.5 = 152 boats

Service time per day 6 hours
Therefore necessary number of fuel/water berths is,

152 DOALS e g s T MY g e s g perns

Required tength of fuel/water berih for 1990 for perpendicular

berthing.

6 herths il

X 8.7 =22.2m%= 250

For 2005 year. ’

Nuaber of boats for fuel/water supply. 805 boats

Required fuel/water berth is,

805 DOALS g5 x gas NP oo Gy 3 ® L e 7 = 50 a
(3} Exclusive-use Cutter Berth

For 1990,

Number of cutter boats 8§ boats

Required berth
One berth of parallel berthing (L.16L =1.15%25=30m)
2 berths of perpendicular berthing (1.5B=1.5 X3.0 =4.5a)
Total berth length Is estimated;

1 berth o 9 berth

x 30" + o

X 4.5 =739 mn

By 2005, users will increase by [.5 times the current figure. thus the

nunber of eutier berths will bhe doubled.
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f)

Two berths of parallel berthing
4 berihs of perpendicular berthing

Total berth length is estiaated;

g berth g M 4y berth x 45" =18

(4) Barge Berth
For 1990, Number of barges-— -+ 2~3% barges. (2 ~3 barges/week).

Required berth. one berth of perpendicular berthing: 9m
Four mooring dolphines are also provided.

For 2005 2 berths: 18m

Summary of Berth Length

Foltowing table shows the siudy results of berth lquth requirgd for each

target year.

Table 5-11 Summary of Required Berth Length

unit: wmeter

Type of Berth Target year
' 1990 2005
Unloading Berth - 106 260
Stand-by Berth 50 225
Loading Berth T Y 285
Boats (Permanent stay) : (80) (195)
Boats (short visit) for iee supply -2m (40)
for fuel and water (25) (50).
For Fishing Boats Sub total 320 710
mﬁé}mé;£¥é;uﬁééié ....................................................................................... Gy f%ﬁnf ...........
For Barges 9 | 18
v _____“%giéihq_”""_“““"_“__héég .................... o

Total berth length of approx. 370 m will be provided in the initial port

development by the Japaneée Grant Aid Progranme.

tn 2005 the total berth ienéth vill reach aﬂprdx. 870 m,-
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FIg.5-8 Activities of Fishing Boats {{990)

AL L s st m et L o

r—;umbeg_ of Registered Boats -
Intending fo Visli Port . . , ;
Loading and Preparation Unloading and Loading:
: 56 59
Total Number of
ishi s
Fishing Boo . 35, 597
i N - 4
. N - - P .
T304 . 48 - errndnent
.o 434 - 248 199 >u“ 189
662 150
Unloading, Loading
208 and Stand-by
non~ Hegistared
zo08 150
'_Not 1o visit the port
Number of Registered Boats ’
to be Accommodated in the port
Loading em;l Preparation Unloading and Loading
14 - 1.3
Total Nu.mbér'of
Fishing Boats
T >F‘errnqnem P
Use )
228
: 438 ira Unloading, Loading
562 . . . 150 R ar_]d Stand-by
228
Redistaded Loading at the Port
{Ice, Fuel and Water)
‘208 130
Not 1o visil the pert
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Fish

Fig. -9 _fish Demands Forecast
Catches - :
(ton)
Total Demands for tautoka
5000 hinterland.
40453 population(1985)200, 000
‘,,f”‘3311 /_41355?C5Production by Registered Fishing |
& ) - ..
5540 /_,/ Boats intending To Visit the Port.
-
1
P
//
o
1406
]
| """ 981,Production by Registered Fishing
$EE;—~"”" Boats To be accommodated at the Port
85 30 95 2000 2005  Years
Fig. 5-10 Fishing Boals Forecast
Number
of Fishing _
Boats Initial Development by ~
Japanese Grant Aid Programme e .
DP|$ 4———»DF|10__ Total number of Fishing Boats
: Rational_Development T
1000 Plan
890
4
|55 Number of Registerd Boatsin the
> port hinterland
32 /// // .
. | L 5D3  Kumber of Registerd Boals
>00 i - intending To Visit the Port
=] - |
;: l}""’
< g 5+ Number of Registered Boats To
' NA L9 be accommodated at the Port
o) —
85 90 35 2000- 2005  vYears
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g) Summary of Fish Catch and Fishing Boats in the Port

Susmary of the fish cateh throuth Lautoka Flshing Port and number of

regléfared {ishing boats to be accossmodated there are summarized in Table
5-12 as follow.

Total demands in the por{ hinterland;
Total Tish catches and number of registered fishing boats in the Lautoka
Pishing Pori’s hinterland. Lautoka. Ba, Nadl and Yasawa Islands.

Total Demand to the port; .
Aﬁonﬁ the total demands In the port hinterland, number of registered
fishing boats which desire to use the port and their catches.

Cateh and Boats to be acconnodated by the port:
Among the fotal desire to the port. number of reqistered fishing boats
to be accommodated by the Lautoka Fishing Port and their catches.

Table 5~12 Summary of Catch and Boat through Lautoka Fishing Port
' unit: Catch (ton), Boat (number)

Target year For Sale Subsistence  Registered Non-registered '
Total Total
(1990)
Total Demands 3.811 340 3.651 464 208 662
in Hinterland ©{80.7%)  (9.3%) (100%)
Total Demands 247X 6.5 165 1,771 247(100%) 0 247
........ (0 the BOTL = L 08 e e
Cateh and (permanent use) 403 41 444 62(25.0%) 0 62
Boats to be (lee Swply) M1 0 M
accommodated'(Fﬁéi]Water 247 0 247
by the Port Supply)
{2005)
Total Demands 4,453 480 4,913 795 95 290
in Hinteriand (90.7%)  (9.3%) (100%)
Total Demands 503X 6.5 336 3,805 503(100%) 0 503
........ LT L . 11 1. U,
Catch and (persament use). %81 101 1,082 151(30.0%) 0 181
Boats to be (lce Supply) ..o Y 08 .
acconmodated (Fuel/Water 503 0 503
by the Port Supply)

not: Amnual fish cach by a registered boat Is 6.5 ton.{5-3-1 b).
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h) Sealo of Major Fishing Port Pacilities

(1) Breakwater S _
This bxeakwatol will be utilized as a m00r1ng or btand bv hblth at the

“por{ ward. Therefore 1t may not be necessary Lo consider vehicles -
entering this area genorally, but of pedestrians only. It 1equires o
width as below. llowever. in ordor to facilitate vehicles U-turniag at
the breakwater head in emergency. it must be widened to 12m.

Parapst Padestrian

Tor walk Mooring for stand- by Belth
Breakwdter

I 1 ]

[ —

Scale inIIIZUG Pace line of Berth

(2) Main Jetty _
The function of main jetiy is divided 1nto such parts as brcakwater

building. stock vard. aecess road loading and un]oadlng or preparation

which lead to required width of 28a.

Parapet _ Unload1ng or
for ,Buiiding Road (2 lanes) Loading

Breakwater; 2\\ k\\\ , Berih
S f
-‘ ‘ N\ .
L v | Y | ¥ L
I g , 2n+ 12z +3m i 6m ml
=11m '

28m ) :
{ - |
: . ]
Scale tn 1/200 -

Face 1ine of Berth
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(8) Pinger Jotty

~ Here unloading or preparation works will be taken place.
Rowever. duc to rathor nearer and easier access to ice plant and main
jetty, 1t may not be needed to consider vchicles entering this area .
Therefore, width bm w11l be sufficiant as below.

Temporary Temporary
Moor!ngR Pedestrian . Mooring

A
\

o3 |im

‘Sc e in IJZUO

al
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{) Water Depth. Berth Helght

(1) Design Boais .
The boats to be accommodated in this improved fishing port are.as

follows; ‘ _
~ Unloading Berth. Stand-by Berth and Loading Berth
21 ft fishing boat 98 ft fishing boat.

L = b.4m ~ = 8.6an - (Length)
pr = 0.9m = 1.0g - (Freeboard)
D = 0.9m = 0.9n (Draft)
B = 2.3m = 2.6a (Beas)

- Cutter Berth - Barge Berth
L = 25 n = 20m (max 32m)
Bpo= 1.0m S = 2.5m
p = L.5m = 1.5
B = 8.0m = Tn {max 8m)

1XA boats will not be taken into consideration for the initial

development.

(2) ¥ater Depth
In order to ease the boats berthing and deberthing of boats safeiy.-
the appropriate water depth must be provided in the port basin and
fair-way as follows;
~ Unloading Berth. Stard-by Berth and Loading Berth

Maxicun design boat =28 fi fishing boat
H =Draft +Allowvance
= 0.9n + 0.5 = l.4m
Therefore, sea-bed level=CD-1.2a
- Cutter Berih/Barge Berth
Maximum objeclive boat=Cutter Boat
- H =Draft +Allowance
= 1.,5m + (0.5 ~ 1.0m)
= 2.0m0 ~ 2,50
- Therefore sea-bed level =CD-2.2m (Fig. 5-11)
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4)

Berth Height _

In principle, the lower the berth height is the better because of
smaller helght difference to boat deck when boarding, ete.

However. on the contrary. it shall not be lower than the highest water
level due to over-topping onto wharf deck by sea-water, which is CD +
1. 9n MH¥L and CQ + 'Z2.2s HAT.

Mpreoyer. It shall not differ wuch from the height of the existing

King's Wharf. which is-CD + 2.9g.

After considering all of the above. the top level of wharves is now
decided as CD + 2.4m. (Fig. 5-11)

Pairway Width

'-The-width of safe fairway is generally rccommended as 5B~8B where B

{s maxlmiz design boat's bean. Since both the current speed and the
wave helght are not estimated not to be so critically stroag. 6.5B is
now adopted in this port.

_ maximuﬁ design boat’s beam: Culter <+ 3m
Thus. Falrvay width =6.5B%=6.5 X n=20a

Bargé is not considered as the maximum design boat. because of so

limitted visitting the port.
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WHARVES FOR UNLOADING,

28 ft
___u,?,-é‘wg%?uw_ LI 5 [T FISu BOAT _ . o
i ' CUTTER ~ BARGE
g_ HAT +2.2 - i
= AN RLANY
v MHWS +1.9
. NI ANy —
— —
g WSl +1.15 B
.
¢ MIWS +0.4 R
—— AR Ay ———
g LAT + 0,0 (C.D) .
== SRRAY \\\\\
N
v-1,2@
] -
I g r2.2®

PREPARATION AND MOORING/RESTING

" CEHERAL COMMERCIAL WRARF AND FALEWAY

FIG, 5-11, HEIGHT 8 DEPTH OF WHARF AND FAIRWAY
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i) Ramp Pacilities

Ramp facilitios will be provided for the purpose of boats repair in the
port, - '
= Width of siip way 12 wm

— Numbcr of bhoats : -3 unit of 28 footers:

Ramp Facilities shdll be near the workshop.

kY Stacking Area

The required area for stacking the catch in the port varies by the
characteristics of port and volume of catch. From past experience, average
‘unit area per tom of catch is abdut 2.5 sq.0 for the fishing ports with
annual catch in the range of §00ton to 1.000ton.

ltem : 1990 2005

Annuai Cateh (ton) 444 1,082
‘Unit Rate =~ ' (ot / ton) 2.5 2.5

Stacking and destacking Area (nf) 1,110 2,700

ln the initidl developsient of the port. the stacking area will be in the

west of main detty as follows.
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a)

5-83-4 Determination of lce Making Capacity

T ——

The sales of fce in the Lautoka dlstrict has been very stendy for the past
several years and it was more or less 65Qton/year.

in view of the numbers of fishing boats in Lautoka and its hinterland,
this sales quantity is considered not showing the demand but only meaning
the timit of ice making capacity. The actual capacity of Lautoka lce
RFactory was only less than 2ton/day which was measured by the study team

on April 1986.
The Table 5-13 shows sales records of Lausoka lce Factory for 1985.

Table 5-13 lce Sales of Existing Lautoka lce Factory(1885)

unit: kgs
Group  |Individual Pisheries o, oo 1o Marine | |
Fishing | Rishing Others | Division | g .4i00 Dept. |Raviravi | Pecder TOTAL‘
Boat Yessel
102,709 | 349,349 | 58.235.5. 5,526 480 18,539 2,435 2,240 536.5313

The demand for ice at the end of 1990 when the new fishing port will have
been completed and DP9 will have been aecomplished can not be estimated
based on the past records. Because the ice is nostly consused in the field
of fishing as shown in Table.5-13. the future demand should be estipmated
relating to the development of fishing industry. namely increase of the

registered {ishing boats.

Demands Forecast

If "the doubling scheme” by the Fisheries Division's policy for the
registered fishing boat can be accomplished. the number of fishing boats
which will utilize the new Lautoka Fishing Port to ship ice. fuel and
water. etc. is expected to be maximum of 304 boats in total as déscribed
in 5-3-2 ¢) Table 5-6.

Meanwhile. the vessels for the diving fishing are considered to use no or
only a little ice as explained in 8-1-1 a){4).

Though the percentage of such boats will be 40% (Table 3-3) but some
diving fishermen also engage in gillnet or hand line fishing. so the

actual number of fishing boats which do not require ice is assumed to be
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20¥% of total flshing boais.
Therefore the total number of boats whieh will be supplied fce at the
Lautoka Tishing port 1s 304 X (1-0.2) = 243boats.
An analysis was made on the movement of the fishing boats on a weekly
basis using the data Indicated in 3-1-2 a){1).

The typlcal pattern of fce consumed for 10 vessel unit is demonstrated as

below;

A Group (! day trip)

B Group (3 day trip)

Vessel. lee(kgs) Sub total(kgs) Vessel. lce(kgs) Sub toiald{kgs) Total
Mon. - - 2X% 22 442 442
Tue. 2x18 36 2X 221 442 412
¥ed. 2X18 36 2x 221 442 920
Thu,  2x18 36 - - 26
Fri. 2x18 36 ~ - 36
Sat. - - - - -
Sun - - - - -

Total AL 1.768  2,056kgs

Note: This table shows a typical movement of 10 fishing boats.

Total ice demand at the Lautoka fTishing port will be as foliows.

day Daily Demand
Mon. 243+ 10X 442 = 10,741
Tue. 243+ 10X 472 = 11,470
Wed. 243+ 10X 920 = 22,356
Thu. 243+ 10%x 36 = 825
Fri. 243+ 10X 36 = 825
Sat. 0
Sun 0
Total 46.,317ke/week

In addition to this ice demand for fishing purpose, ice demand for other

utilization such as catch preservation and general city use are

considered. Catch preservation/general city use which is assumed 20 2 of
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b)

ice for fishing purposc are added.

Table 5-14 Daily Total lce Demand (1990

Fish Preservation

day Fishing Subtotal Accuselation
and City Use 7 _ C

Non. 10,741 1,500 12,241 12,241
Tue. 11,470 1,500 12,950 . 25.211
Wed.  22.356 1.500 23,856 49,067,
Thu. 875 1.500 2,375 51,441
Pri. 875 1,500 2,375 53,811
Sat. - 1.560 1.500 55,317
Sun - 1.500 1.500 - 56.81T
Total 48,317 10,500 56,817

Thus weekly ice demand is about 60 ton.

Required Capacity of ice Making Plant

Based on the total daily ice demand (1990). nceessary capacity of ice
gsaking plant and 1i{s storage are studied. Required capacity of the ice

pmaking plant and Its storage are as follows,

lce Making Plant 15 ton/day (3 unitsx5 ton/daf)

Ice storage 45 ton

ks shown in Fig. 5-12. a combination of a 10 ton/day ice.makihg plant and
45 ton iee storage seems reasonable. hut the capacity of ice making plant

is to be enlarged up to 15 ton a day in view of foliowing considerations.

(a) to provide a room for the demand increase after 1990.

(b) to provide a room for the demand by non-registered boat.

(e) to provide a room for the demand increase by the day-trip
fishing boats,
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ln noraal 099_?&“01}. two units of five ton per day plant will be operated
for lee making and one of them will be for the reserve to cope wiih any
mechanical probless that may happen.
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100,000 i — /

Cé_bacity of /
1ce Plant

:g\; / . 48,200

\s/

RN
N
>/
Mini Ice 6 0-/
e e |90
the Peak Pay
7%900
. i }""’—‘"_'c) ———
/ r'f"""'/"ffs.?,oo 36, 800
50,000 R “ 51,400 ~ 93,800 —
- / 49,100
%onsumntion of Ice_
45,00 //
Capacity 25,200
of Ice Storage /
¢
10,000 12,200

Mon.  Tde.  Wed. Thur. Fri. sat.  Sun

Ice making 5 Ton/day X T DAYS = 35 Ton
a Week 10 Ton/day X 7 DAYS = 70 Ton-
15 Ton/day X 7 DM’S =105 Ton
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5-3-6 Determlnation ofiScale of Building and 1nfpastruciupeg

It is necessary to grasp fully the exlisting conditions of the fishing
industry. marine product distribution system. ete. in the region of the
Project hinteriand before enterlog the phase of bullding and utllity
planning. -Also, depending on the type of facility. it is necessary 1o
study a structural system which may permit enlargement of facility when
required by changes In its utilization.
First_of all, Lhe content and scale of each facility werc planned after
conducting a study comparing the seale estimated to some extent here in
Japan prior to departure for site investigation.
Recent site Investigation was conducted bearing {n mind the above study
and generai.concept_for planning of each faeility.
As a result of the site investigation. several points of discrepancy in
previous assumptions for content of faeility and the actual condition of
utilization became apparent. -Furthermore. previous grasp of the
fisherman’s pattern of livelihood differed. However. these assumptions -
were taken up as object of direct interviews so In the end it was possible
10 gather accurate and detailed information. so. it was decided to proceed
with planning of lacilities with above results considered.
In order to proceed with planning of bulldings and utilities. site
investigation on following was conducted:
a. Existing condition of the fisheries office’s facilities at the
King's Wharf of Lauioka and the Western Division local office.
b. Existing function and outlook of Westiern Division and the King's
¥harf.
¢. Average pattern of fisherman’s livelihood in the vieinity of
“Lautoka .
d. Facilities assumed necessary for planning.
e. Basle design for the facilities.
Decision was made to give concrete form to the contents of the facilities
based on the results of the Investigation.
On the other hand, plannipg of layouts for various facilities was also
necessary in overall planning of the fishing poft. However. the planning _
was conducted while studying the reiétionship of each facility's function

to other facilities.
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a)

Conditions of Existing Facilities

The existing lacitltles serve as a local office and an administration
office for the fishing port and these facllities consist of facllity.
located in the port area and administration office in the town distriet.

Tabe 5~15 - List of Existing Facillties :Lautoka

Type of facility Floor Remarks
: area (nf), o
Adainistrarion Office Located in 2nd-floor
(Fisheries Division’s Western Division 16612 of mid. Towy private
Office Lautoka Fishing Port Administration : office bld'g 1.5km
0ffice) _ from the Site
lee Making Plant Building i0.g0 | Located at the Site
(structural steel. 2 floors)
Yorkshop Building 9190 ”
(¥ood 2 floors)
Waiting Shed(struct. steel, C.B.) 206.46 ”
Total 529.08

Points of probler of existing facilities are as {ollows.

(1} Huch inconvenience due to distance between wharf and office.

Arrangement lor transportation and adjustment of time is necessary

whenever contact or discussion is to be held ai the port, resulting in

great loss of time.

(2} Due to the problem of distance. communication between officer-in-

charge of the fishery office and the fishermen is not smoothly

conducied. so invery many cases. detailed information regarding

fishing activities cannot be obtained or exchanged.

(3) Training course for fishing 1icense holders and other periodic

training are necessary; but space limitation in existing

-administration office prevents execution ef the programme according to

schedule.
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(4) Storage spaco for statistical Information and books is lacking. so
‘.ln?ofmatlon cannot be filed properiy,
Classilications by year and region nusi be prepared and stored systemn-
atically a certaln place.

(5) ice making capacity comes up resulting in Insufficient supply of ice
during peak fishing season.

(6) Repair workshop space is smatl and does not scet the requiremnts for
this fishing port.

Above are existing conditions of the facilities and problem points. For
exanple, the repalr workshop was hot originally planned for the purpose:
At any rate. the only existing facility that can be appropriated fo be
used in the future is the waiting shed for cutter boats. so it is
desirable to provide new bullding facilities to meet the need for
stimulating fishing activities. promotion of fiéhing industry and

production.

b)

Bxisting State of Function and iis Futuye
{1} Funetlon as Local Office of thé Fisheries Division
Office for the fishing pori is required to function as local office of
the Division and :the functions includes:
* Issuing and renewing fishing license and collecting statistiecs.
» Investigating fishing grounds and fish resources by region.
-+ Inspecting and reparing ice making plants in Western Division.
* Haintaining control over unlicensed fishermen and giving
~ guldance to licensed fishermen. .
» Selling fishing boats and gear and giving guidance in their
uses,
* Contacting and assisting local officer-in-charge for the
Western Division.
* Holding classes and contact guidances on instructicons and
-guidances issued by the Fisheries Division. Suva,
* Accounting of expenses and payrolls. etc. in Lthe DPivision under
charge.
+ Others.
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(2y Funciion as Lautoka fishing port
0fFlce for the fishing port aust function as operator and manager of
the Lautoka fishing port,
« Anchoring and admininstering fishing boats
. Furnishing necessary information relative to lishing grounds,
and supplying necessitles
{necessities for fishing) ‘
@ lce for preserving freshness of fish
@ Engine fuel
(gasoline. kerosene, engine oll)
® Fishing gear and spares, check and replenish
@ Baits
® TFood and drinking waler
« Inspecting and servicing Tishing boats
« Inspecting and repairing fishing gear
« Giving guldance to fishermen cooperative(provisional name)and
periodic training
« Inspecting and maintaining port lacilities

« Others
(3) Personnel for the Fisheries Division

At present. personnel for Lautoka district. Fisheries Division are as

follows:
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Table 5-18 Personnc] for Lautoka Fishing Port

Bugy Nuaber Future Addition
- Senior Fishery Officer 1

Senlor Fishery Assistants (3 additional in future)
Accounting Officer:
Technical Offlcers
Research/Laboratory
Typist

KWorkshop/ice sale (3 additional in future)

)]
Total Present

e T e B N i > I - T = .

— pam

Future For the Project

There is no problen from personnel.viewpoint under the preéent
arrangement; but at completion of the fishing port, adequate
maintenance of various facilities wust be continued, so presemt number
must be increased. Basie planning of building and office is based on

increased personnel.

(4) Preparation work prior to deberthing and sailing for fishing ground
Fishing boats will require preparation work for fishing as follows:
(a) Check weather reporti and Tidal Table(lligh and low tides)
(b} Replenish engine fuel
(c) Check and supply gear and baiis
(d) lce supply
average of 140 kg(amount required for one trip to fishing
ground)
(e) Purchase meals and food (including drinking water)
(f) Maintenance of fishing boats and gear

(g) Others. Meeting of fishermen cooperaltive and periodiec training

There are two types of fishing boats that will utilize the Lautoka
{ishing port and they will have the following characteristies:

- 150 -



Permanent use: Fishlng boats for which the Lautoka [ishing port Is the
mother port. so every ites mentioned above becomes pary
of the.preparatbry works for_them.

Temporary use: Boats making tomporary étop~over'ut the Lautoka Tishing
port for preparatory works or maklﬁg periodie port call
10 replenish fuel. waier. ice. etc. or making

emergency call for repalr. and other service,

As shown in (5-3-2) for determination of the scale of fishing port
facillties. the nusber of boals utilizing each berth (1990) is as

follows:
Yhar! Boats
Unloading 62
Stand-by - 4T 61.7 boats on an average
Loading and Preparation 18 '

From above, the following can be stated:

Permanent use about 60 Boats
Temporary use about 240 Boats
Total . 300 Boats

e) Standard Pattern of Fishermen's Livelihood

There are two types of fishing activity. A type (one day trip) and B type

{three day trip) and their main activities are presented as follows:
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Plg. 5-13  Standard Pattern of Fishermen' s Livelihood

B type fishing boats

MON. - |- TUES. YD, THUR. PRI, SAT, SUN
Preparatipn '
Fishing operation
{2-3 hrs.to flish ground) 1 Landing/Selling/Prdparing
Rest
Cjin the B _ - l
port in the port

|
*Mﬂr Selling l

A type fishing boats

MON. | TUES. WED. THUR. FRI. SAT. SUN
Preparation _
Fishing @

@
Sel 1D @
® @
® Preparation
® Rest

# Above is am average pattern. so this will not necessarily apply

to every fishing boat.

See Table 3-89 for each type of Tishing bort.
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d4) Pacilities contemplaied as necessary for the programme

From the presont slte investigatlon. the number of boats that will be

berthed was estimated at approxlmately B0 boats or as stated above.

Thorefore. planning of funciional facilitios was started with this as a

basis. _

Study of necessary functional facilities was conducted based on data

collected from recent invesigations and other information and with maximun

utilization of usable existing facilities considered.

(1) Pishing port administration office and local office of the Pisheries
Division. _ :

(2) Complementing structure for maintenance and repair of fishing boats
and gear and providing repair and workshop. '

(3) Complementing ice making facility (study of facility made in 5-3-3.)

(4) Canteen to serve meals to fishermen and to be used as meeting place
for fishermen and containing a small shop to increase efficiency of
prepara-tory works.

(5) Lighting system and guard room facility to maintain security of
fishing port and to control fishing boats at anchor.

(8) Fuel amd water supplying system to increase efficiency In preparatory
works.

{7} Stacking area and open siorage area

e} Functional Pacilities

A fishing port should contribute to increase of fish cétch and rational-
ization of scrviees to Tishermen through complete improvement of fishing

port’s functional faciities.

e~1 Content of facility planning
1. Administration Office (functions as fishing port administration
and tocal office)
. Repair and workshop to maintain and repair Tishing boats and gear.
. Building to house ice making equipment and to store.ice.
. Building to serve as canteen. store and meeiing place.

. Guard room in the Administration O0{fice

(= - e - -

. Substation
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7. Appuvtenant equlpment and systems for above structures (site
lighting system included)

The varfous facilitles mentioned sbove are expressed more

concretely, but from the viewpoint of officient utilization of
~port area. each facility. although dependent on the type. will not

neéessarily haué_to be housed Individually; and. in overall

planning of ihe {ishing poft. individual facility will be arranged
rationally.

e-2 Scale of facilities planned

The scale of cach functional facility Is as follows:

Table 5-17 Scale of Building and 0ffice

_ Unit : of

0ffice /Workshop/Guard room 44850

(2 Floors) - (104.16 Balcony. Stairway)
Building for lee Plant 180. 00

(2 Floors) (21.00 Canopy portion)
Dining/Neeting Hall 108. 00

(1 Floor) | ,
Substation . 20.60

N Total 756. 50
' (125.16 Balcony. Stair. Canopy)

The scate of each facility was deternined with the existing
condition of thé facilities and future utilization considered. Floor
arféngements of these facilitles are shown In the layout plan Fig.
5-14 and the structures and other ilems for these facilities are

shown in separate plans. See Appendix.L.
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e-3 Determination of scale
(1) () Adninistration Office/Workshop/Guard Room

As mentioned above. this Pishing port needs an office that will
serve the function of both admlniétrative office for fishing pory.
and local office for Western District of the Fisheries Division.
During planning stage. the floor area of the office and work shop
became almost identical. so a two storfed bullding with workshop on
the ground floor and office above was planned. Two storied building
was adopted for its advantage secen fros effective utitization of

limited land area and problem of free {unction and adwinistration.

1st Floor portion Yorkshops
2nd Floor portion Office Spaces

The functions of repair and workshop are as follows

@ Inspecting and serving fishing boat engine

@ Rcpairing and supplying lishing gear

@ Storing and supplying sparc parts

@ Storing and wmaintaining tools for rcpairing engines and
boats

® Inspecting and maintaining ice plant

® Inspecting and servicing fishing boats in the port

hinterland
Others. such as rest room. toilet. locker hdom. eLc. are necessary.
It will be necessary to provide a chain hoisi of 2-3 ton capacity in
ceiling poertion of the workshop.
Floor areas of various rooms needed to carry ouf the functions are

as Tollows;
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Offlce/Workshop 2 Ploors

Unit : of

Senior Pisheries Officer Room 16.25

S.I. 4. Roon 18,25

Statistics Roonm 16.25
Laboratory/Research Room 16.25
Library/Conference 32.50

-Ofrlcg Clerical Officer 61,75

{2nd Floor) | Licensing Law Enforcement

Hallway 88.75

Toilet(men- women) i6.25

Pantry 4.00
Storage{stationery. others) 6.00

Total 224.25
. Unig s o

Engineering Yorkshop 32.50

Fishing Gear Work Area 14.95

Ration Store 16.25
Store For Parts and Tools 49.375

¥orkshop Rest Roonm 16.25
~{Ist Floor)} | Locker Room(shower. toilet) 16.25
. Hallway C4.87h
Guard Room 14,00

To1al 224,25

Grand Total (1F+2F) 448.50

Port Observation Balcony and Outside Stair

Uuit : nf

| Balcony 80.18

1~2 Floor | Ouiside Stair 24.90
Total 104.18
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(3) Building to house ice machine and ice storage
In plannihg of bﬁliding'for fee plant. the shape of the lce determines
the tee making machine. so it will be necessary to clarify the type of
ice plant prior to planning. The basic ltess-based on aforementloned

determination of ice making capacity in 5-3-3 are as. follows:

Racilities _ ._Specificﬁtions

@ lce naking capacity Dally : 5.0 ton$X3 sets=15 tous/day
@ Shape of fce - Plate shape lce R
@ Sales method 40~50kg unit. bagged/weigh Method

@ lce storage capacity 45 tons

Facility necessary for above conditions is as follows:

lee Plani Building

Uﬁit :af
lce Storage - 70.00 |
lee Seliing Corner §.00

1st Floor Kaintenance Tools Storage 5.00
Toilet/Lavatory Hallway . 5.00
Total ' 88.00

_ Unit : nf
Stair Case . 1 22,00
1~2nd Floor .| Canopy - (21.00)
~ Total 43.00

Unit:of
2nd Floor fce Machine Room . 70.00
Grand Total 180,00

(Canopy  21.00)
(4) Canteen Building to serve as dining foom. store and meeting roon.

Above will be planned as part of fishing port facilities for the port
having the capacity to berth 80 Fishing boats.
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The pﬁrpqse of this facility is to serve mealé (charged) and provide
store space to sell necessary fishing gear and provisions to the
fishecrmen preparing to leave for fishing ground,

At presént;_ghere Is no facility necessary for fishlng preparatton
works in the vieinlty of the proposed site. ¥hen a fisherman needs to
eat, he‘musttravel by taxl or on foot from the port to downtown which
is about 1.5km away.

On the other hand. place to hold training classes and cooperative

‘meetings 1s necessary. so'a facility that will also serve these needs

will be planned.

- Por-deternination of the scale. the assumption of 60 boatsX 3 crew per

(5)

‘boat resuits in average of 180 fishermen boarding the boats. But for
‘this factlity vtilization rate of 25% was adopted.

Therefore: _
180 Men X 256% =45 Men using the facility at the same time
45 MenX 2.00f=90nf Dining and kitchen

Others: Corner store 18 nf {located in cantecn area )

“Canteen/Meeting Room

_ | _ ‘Unit: of
Dining. Meeting Roos 54.00 |
Cormer Store - 18.00
Kitchen : 17.00
Office. Toliet 9.00"
Total 108.00
Guard Roonm

Guard room Is to'be located near the main entrance gate to check
vehicies and unauthorized persons entering and leaving the port aréa.
Round the elock surveillance is proposed to prevent thefts at night.
One guard will stay at post at all times (guard duty in 3 shifts of
8hr/shift). The guard room is posted at the norih-east eorner of the

administration office.
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Guard Room

Unle: od

Guard Room. others : 11,00
Tollet. Lavatory - : ‘ - 1
TOTAL 14,00

{6) Substation | .
Power supply for port. facilitie will be made through the existing high-
voliage supply line along to the water—-front road behilind the fishing
port.
According to the government officess.there Is necessity to install a
substation in the port area considering the power capacity expected to
be supplied to the fishing port facilitie.
The size of the substation is estimated of following.

Substation{flat) 4.00m X6.09m =20.00 o

Al1 of the necessary installatlons before the substation will be

executed by the Government of Fiji : the Fiji Lteetric Authority.

F} Utilities and Inlrastruetures

For safe and efficient operation with each functional facilities in a fish-
ing porty, it is necessary (o consider infrastructure with a viewpoint of

whole construciion site.

(1) Plan of the Site Infrastructure

Based on the result from site investigation and other data.
infrastruciure plan on the site {s considered with the-f{ollowing
itens.

(a) Rain water drainage sysien

(b} Fire fighting systenm

(c) Water Supply system

(d) Lighting

(e} Sewerage systen

(f) Power supply sysiem

(e) Telecomaunieation systen
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(2) Basic design coneept for (a)~(e} of the above articlo.

{a)

(b)

(c)

(d)

(e)

Dratnage Syston for Rain Water

The drainage systes can be divided into two; one is [ron the roof of
bulldings. and the other is for the site surface. Rain water from
the roof Is collected through drain ditehes in the port area. and
directly discharged to the sea.

Firce Fighting Equipmenf

Fire fighting equipment Is plannned for the port itself and for the
appurtenant faciilties. The object of the port fire fighting is for
fishing boats. The fire hydrant for that is planned with under~{loor
stoved type.

¥ater Supply systen

¥ater supply system is planned lor fishing boats leaving the port.
It is planned with portable type Flow meter furnishable.

Places to install are shown in Fig. 5-15.

Lighting systen.
Measures for safe working at night and for prevention of burglary in
the port area.
Though the present fishing port cannoi be used during the time of
toy tide. new fishing port can be used 24 hours when the
construction work is completed. As a mattier of course. especially
during good fishing season. night fishing work will be expected.
Because of that. lighting system. is planned for safe saiting in the
port at night. Concrete plan is shown in Pig.5-15.

t0 Lighting Point : 100 ¥ of each

Sewerage Systien

Treatment systes of the sewage from toilet and other places of the
facilitles.

About 5.0 ton/day of sewage volume from the Facilities is
anticipated. Problem is discharging water at the system end. as

there is no drain- pipe laid under the area near the site ard no

‘project is planmed for that. The drainpipe is laid about 5G0m from



tho road in front of the site. Judglng from these circumstances. It
is ptanned 1o install a separate ireatment tank of united type and
then discharge the treated water to the sea.

It s planned to make B.0.D(biocheaical oxygen demand) value of the

port drain water 60 p.p.m. at the highest.
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5 - 4 GENERAL LAYOUT

5-4-1  Planning Concepts

The objectives of port Improvement/developuent arc as per shown in

Chapter 4 "Outline of the Project”.

(1)
(2)

(3)
(4)

(5
(6)

To secure safety for the lishing vessels.

To glve not only unloading facii{tles but also the opportunity for
loading and stand-by purpose.

To cope ®ith the demands for lce. water, and fuel by making
available the supply facilities,.

To plan such facilities as to promote [ishing activities.

To meet demands for repaie/maintenance of fishing gear.

To become a center for the promotion of-Lhe coastal fishing.

Furthermore. the following points must be well observed as shown in Section

5-1 "Plan and Design Concepts":

(D
(2
(%)

(4)
(5)

(6)

To keep the overall project scope Lo a proper level,

To have proper general layout. '

To' take into account all the objective situations surrounding the
project site.

To have proper scope/size for each facility.

To make the facilities suitable to available production/destribution

_mechanism at the project site.

To make the structures, materials and construction methods well

suited to on-site conditions.

In this section. the project target years shall be specifically discussed

with good attention to the above(2) "to have proper general layout “and the

project

scope for Phase | shall be determined.

The projeet years shall be as follows per sectiom 3-5 "Target Year of the

Project":

— 164 —



Phase I:  Year of 1990, a target vear(Japanese grant ald project)
Year of 1990 is also the final year of Ninth Natlonal
Development Plan{(DD9) and well coordinated with various plans by

the Fisherios Devistion.

Phase Il: Year of 2005. a target year.( Long-term Develogment)- _
This is a long-term development plan and will not be considercd

as a Japanesc grant ald project.

The size/scope of fishing port shall be as follows as per 53-8 " Seall of

the Port facilities”.

occupancy of boats Number of boats accommodated
Phase I - 25% _ - hbout . 80 '
Phase II 30 _ - About 150

tn the final comparison stage under the plan study, the case with 60 boats
as the number of accommodation and the case with 40 boats and 80 boats shall

be studied.

The neeessary berth length in each of the target years wi}l_be as per the

figures shown in 5-3-3.

Table 5-11 Necessary Berth lLength unit: meters

Project Years

Kind of Berth 1990 2005
Unloading{landing) _ 1ho - 260
Resting (Stand-by) 90 225
Loading (preparation ) 125 BT

As mother port boats (80) (195

other {Water supply) : (20) (40}

(o1} & water supply) (25) (50)

For fishing boats  SwbToral 820 10
o T B G S

For barges e S8

Total 368 866
note: Numbar of boats: 80 '
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In Phase T1(1980).the 1otal berth length shall be therefore 370m. and
about 870m for Phasell (2005). '

B4 -2 -Melhpdology

The objectives of the study shall be (o make a general layout for Phase I .
and -the study shall be conducied in the following manner. The siages of the
study are divided into scven steps. leading to the selection of the final
alternative plan. - R :

Step(l) Study on formal ine of the Jetty

Step(2) Comparison of overall alignments under Phase I

Step(3) Study on future extension and utilization of wet basin

Step(4) Study on land use/facillities utilization

Step(5) Study on long-tern development plan

Step(6) Setting-up of Phase T ‘plan (1990 as target year)

Step(7) Study on the final alternatives and draft—up of final Phase I
plan.

5-4-3 Study on Aliernatives

Below are shown the siudy contents and study results.

a) Step(l) Study on Tormal line of the Jetty

Three alternatives A.B & C have been studied and the explaration of each
alternative and respective evaluatlions are shown in Fig.5-20.

The conclusion Is such that the main jetty shall be loeated directly Lo
the south of the present Kiag's ¥harf. Plan A is superior to the others in
respect that the present wharf can be still in use while the new port is
under construction and that there is much wider space for future expansion

of the port toward the north.
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b) Step(2) Study on overall allgnuents under Phase 1
Three alternatives D.E & F. havo boon evaluated. the lafouts of:ﬁhich
are shown In Fig. §-21. Plan E has been concluded best. especially with
iess siliation and better proiection of the channel and the basin {rom the
adverse wave-effects. ' o
¢} Step(3) Future extension and utilization of wet4bﬁéih

Threé alternatives, G, H &.I vere evaiuated and detalls of eﬁch
alternatlve are as per Fig.5-22. Each has approximately 870m for the -
effective berth lengih. o ' '

The Poris Authority has a plan to utilize the area within 50m to the south
from a line of present FSC sugar loading conveyor. and plan G & 1 have no

problens in that respect.
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d) Step(d) Land useffacility layout

Pour alternatives J.K.L & M wore studied, the layouts of which are as per
Fig.5-23. Plan L is superior to others in respect that the area juet
behind the quaywall is left open and still each facility Is functionally
detached from the others. _ o

The open space behind the quaywall can make the quaywall/wharl better
utitized and also gives the plan-more fiexibility in dealing with future
changes. '

The ice—p]ént is not necessarily located immedialely behind the quaywall
because ice will be baggéd. measured and carried away by purchasers after
payoment; that is. small amount (50kgs ~200kgs a boat) will be purchased
by many customers. The boats 1ift-up device (ramp facility) for the repair
must be installed close to the workshop and must be still detached [rom
the eentre of quaywall so as not to disturb busy unloading/loading

operation by flishermen there.

The lee-ptants, the administrative building/workshop and the boat-1ift-up
facilities should be located close to each other. ot for functional
purposes but flor convenlence in assuring of the safety of the facilities
(including theft/fire-protection). and also for easier and faster port-

managesent due to the shorter distance for the administratlion staff.

The canteen including sales-stand shall be situated at the place.close to
the existing ice-plants and the exclusive-use berth for the oil and
water-supply will be located nearby. thus making possible concentratioh of
functions. The operation of the canteen including the sales-stand and oil-
and water-supply may be possibly commissioned to the private sector and,
in that ocecasion. must be separated from the Fisheries‘Div.—operateﬁ
facilities such as the quaywall, the adiministrative building and the ice-
plants.

The cutier berth and the existing transit shed remain where they are. thus
separated fros the fishing port facilities.The barge barth will be located
at the north end of the King's Wharf.
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Use~division of the berth is as follows;

Location

Use

A)
B)
C)

D)

Inside the breakwatier

‘Main jotty

Finger jetty

Present King's Wharf

berth

berth

berth provided portion will be
allocated to ice-supply use only,
boats ramp facility and exclusive-use
berth for fuel and water supply and

cuiters/barges uses.

Plan L and M have wider space behind access road, which will be utilized as

stacking area and other purposcs. This area will be suitable yard for the

auction in the port.

Therefore. Pland L is superior to others.
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)

_stép(ﬁ) Study on long-term development plan

By summing up the previous studies. a long-term development plan wﬁs
drafted(Pig;5—24)u'Thé burbose:of the plan 1s 10 set up a guldeline for
future extension of the port and still to coordinate well with the general
1ayoﬁt"dflphase,J . Subsequent to the year 1990, in executing the long-
term development plan, it must iake into consideration the them government
policy.Tishing Industry activities, fishermen’s needs. type & nuaber of
boats, etc.The plan must be also well coordinated with the future
utilization plan of the water area\b? the Ports Authority, and Lhe moéring
buoy and naQigatiohal channel in the west and the existing pler head iine
of ihe:Pofts Authority's facilities.

It 1s alsoe necessary_to'reach_spme agreement between the Ports Authority
and theiFSC plant which is located to the south of the port about the
disposal of the industrial refuse water from the sugar refinery.

The project year for the long-term development plan-is 2005 and the berth
length required is approximately 870m. About 370m out of 870m is to be
compieted in Phasel and the remaining 500m shall be apportioned to the

new construction further north.

The north berth {(reclaimed area ) shall be outside ihe Poris Authority's
future development area and the land use of this reclaimed area Lo the
nerth shall be deternined alter considering many factors prevalent then.
including possibility to 0penia fish auction market there and smooth

traffic eirculation.

The north breakwater shall function to keep catmmess within the port to
the desired 1eve1'dnd.alsb to protect the siltation from ihe north.

In cése it hecomes necessary in future to accommodate larger boats such as

1KA Boats.'then port shall be extended to the north thus obtaining easily

the wider wet basin required.

The berth‘for fhe cutters, barges and the ice-plants shall be re-located

or be construcied newly at some other place.
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f) Step(ﬁ) Phase 1 Planning

The pian for the Phasel Is shown in Fig.5-25,

The necessary effective berth length is supposed to be about 365m is Phase
[ : that is. out of the long-ters development plan. only the southern
half #i{1 be developed.

The location of the mavigational channel is cxactly the same as in the
long-term development plan, and also to the south from the mooring buoy of
the Ports Authority.

The width of the finger jetty is narrowed by 5 to 25m thus reducing the
project cost for the Phase 1 development.

The utilization of berth is as [ollows;

Location Utitlization
A} lnside the breakwater Resting berth (Stand-by berth)
‘B) Main jetty Unloading/Loading berth
C) Finger jetty ditto.provided & portion shall be for

ice-supply exclusive use.
D) Present King's Wharf for boat-1ift-up, for supply

(water and oil) and for cutters/Barges

Note: The ice-supply berth will be utilized by the boats coming solely for

ice~supply purpose.

Most of the sand-drift from the south can be stopped by the breakwater ;
however, the sand-drift from the north. especially the southerly movement
of siltation at the southern edge of the FSC jetty. must be stopped by the
constrhcﬁion of a groin on the nerih side of the King's Wharf.

The quaywall length required shall be approxinately 365m

- 116 -



~Unit: woter

Effective _ Exeluslve
quay
Loeatfon Length Unioadfng Stand-by Loading Cutters . use -
. Barges
Main jetty 105 105 - = -
Inside breakwater 80 - 90 - - -
Finger jetty 0o - ~ s = 20
King's Vharf 10 - = o= - - 4b.- 2B
Total length 365 105 80 80 45 45
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g)  Step(D) Study oqﬁ;ﬁg_ﬁlggl_ﬁilggggliges and Overall Evaluation

Under Step{6). the Phase | plan has been studied and the feasiblility of

the Phase 1 pl
three points: See Seciion 5-4-5.

an is hereby studied quantitative analysis on the following

Analysis(l) - Analysis about harbour basin calmness
“ {2) - Study on the siltatlon of the navigational channel.
” 8y e Feonomic analysis '

The alterngtives under study are P.Q & R as per Fig.5-26. and the details

of cach plan are shown below.
Tahle 5-20 Comparlison Table of Alternatives

Alternatives

Items Compared plan plan  plan

P Q R

a) Number of fishing boats accommodated 40 60 80
b) Effective berth length required 230 365 450
e) by +a) (a/boat) 5.8 6.1 5.6
d) Annual catches (t/yr) 240 360 480
g} d) +b) (t/m.yr) .04 0.99 1.07
f) Breakwater length(m) 90 120 160
g) ¥idth of main jetty{w) 20 28 . 3b
h) Finger jetty (auaber) 0 | 2
i) Un-protected navigational channel length(m) 100 50 20
i) Malintenance dredging volume (W /yr) i, 108 646 218
k) nitial project 0031(103 F$) o 1,890 8;890 9,820
1) Annual operation cost (103 FE) 134. 189 148
W K +a) (10° F§/boar) 197 145 123
n) Economic intérnal rate of return(¥) 3.8 4.2 4.3

- 5-4-4 Overall evaluation

Alternative P is good in lower initial project coast but Investwent
efficiency is low with lowest EIRR. in summary, alternative P is inferior
to the other two. although alternative Q is a little inferior to
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alternative R in respect of lower utilization of the project cost. 11 is
rather a well- balanced good plan. Aliernative § is best in the
utilization of the project cost/investment. but highest in the project
cost ltselfl.

In éummary. alternative Q with 80 beats to be accommodaied is considered
most feasihle.

Fig.5~27 shows the final general layout of Lautoka Fishing Port.
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_FIG. 5-26 _FINAL EVALUATION OF ALTERNATIVES
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f6. 5-27 FINAL GENERAL LAYOUT (PLAN-S)
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5-4~5  Wave Calmness. Siltation and Economic Bvaluation

a) _Analysis(l) In-harbour wave calmness analysis

The datails of the analysis are as per Appendii | and can be summarized
as follows: '
(a) The effective fotch of wind blow on the off-shore vave is
approximately 11 ka.
(b) The predoninant directions of wind wave are between 250 ° and 260°
~{c)-The wave reaching the King's Wharf vieinity s within 250° and 260,
(d) The frequency of wave height of 0.3m or more is abproximately 11% in
the water area in front of the King's Wharf in case of no
~breakwater. '
(e) The in-harbour calaness can be obiained ai frequency of ﬁave—height
of 0.3 or less.
(f) The Inharbour calmness will be improved by the construction of the
breakwater. |

Breakwater length({m) Efficiency (%) Cals Water Area(nf)

70 94.5 9,450 ( 56%)

) 90° (Plan P) 95.0 12.880 ( 77%)
120 (Plan Q) 95.5 16,650 (L00)
160 (Plan R) 96.0 - . 19,950 (120%)

Note:'Célm'water area is defined the area with efficiency of 95% or
“more. and the efficiency is defined the percentage of
occurrence with wave-haight of 0.3m or less in the port

basin.

b) Analysis(z) Study on Siltation (in the approach channel)

The details of the study are shown In Appendix J} and can be summarized as

follows.

(a) The annual sand-drift volume off the King's ¥harf is estimated at

approximately 2000~4000m’.
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(b

(e)

{e)

(e)

(1)

Begween the King's %har! and the reclamation area of Public Works
Department to the south. annual sand drif{ volume is estimaied at

approximately 1000~ 2000m’.

Beiween the king's ¥harf and FSC Pier. approximately 1750 ~¢3503n§

will be accumulated annually.

The eritical water depth ol the sand movement is estimated at about

C.b-1.3n.

The breakwater. if constructed. can reduce the accumulation in the

above{c).

There is a need to cope with the secondary sand-drifis to the south
divection within the port basin necessitated by the groin

construction,

Alternative on Wﬁler—depth Haintenance

Breakwater length(m) at breakwater toe dredging volome (w/yr)
70 C.b-0.4 1.832(756%)
90 (Plan~P) C.D-0.8 ' 1,108(520%)
120 (Pian-Q) C.D-1.4 646 (300%)
160 (Plan-R) C.D-2.7 216(100%)

Note: C.D: chart Datum(m).
T0m long breakwa;er means - “F-shape " ; as Plan-D of
Fig.h-21, but it is omitted in the comparison study because of

a4 large volume of siltation.
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¢y Anatysis(3) LBconomic Analysis

The detalls of the analysls are described in Chapt.T “ Evaluation of the
Project " and in Appendix E. Only the summary s given here.

Number of boats to
~ be accommodated (N)

Bonefit/Cost

40 GO 80
Economic benefits (in mil. 1'§) w14.14 16.12 18.08
Economic costs (in mil. F§) 10.45 11.30 12.54
Economie internal rate ol return 3.8°% 0 4.2 % 4.3%

(plan-P) {(Plan-Q) (Plan-R)

Note: By sensitivity analysis. the case with N=40 is shown

more sensitive than others.
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5 — 5 BASIC DESIGN OF WARINE FACILITIES

§-5-1 Design Critoria

Hajor basic design conditions for marine facilitles are as follows:

a) Design boats _
(1) Berths for unloading.Stand-by and loading:
Fishing boats of 21 It as 28 ft in Section 5-3-3 a) and.

(2) Public ¥harf (Cutter Berth and Barge Berth)
Cutter boat and berges as ‘In Section 5-3-3 i).

b) Live Loads
(1) Berths for unloading and loading
0 = 1.0t/82 and 21 truck

(2) Berths lor Stand-by
Q = 0.5t/m?2
As for seispic case. 50% of them to be applied.

¢) Tidal Range

HAT  +  2.20m

HHYS 1.90

HIGN  + 1,60

MSL  + 1.15

MLWN +  0.70

HLYS +  0.40

LAT £ 6.00 (Chart Datum) C.D

d} Seismic Coefficient (See Section 5-2)

Horizontal seismic coefficieni= 0.10

Yertical Seismic Coelficient = 0.0

e) ¥ind Speed (See Section 5-2)

Design wind speed =66m/sec
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£) Yave {See Section 2-1-2)

(1) Ordinary'Case
Bquivalent off-shore wave height Ho's  1.0n

B period To = 3.5sec

(2) Bxtraordinary Case
fquivalent off-shore wave height llo

2.35m » Ho= 2.50m
4.8sec

” Perios To

g)_Soil

h)

The soil conditions for basic design purpose as shown in Fig 5-28 are
concluded by the soil Iavestigation resulis carried out by the study team
in April and Augast 1986 and for adjaeent areas. Four borings were made.
two bore holes at the King's wharf and other two bore holes at offshore of
the wharl. See Appendix N.

Materials-

Particulars for the major materials to be used in the project are as
follows:
(1) -Concrete
Normal Portland Cement Concrete
Compressive Strength Fo (at 28 days)= 210kg/cn2~ 240kg/cu2
(2) Reinforcing Bars

ltems ‘Standard | Yield Strength

Round Bar | SR-24 2400kg/cn2
Deforted Bar | 0 o0 8000~
SD-85 3500~

J15(Jananese Industrial Standard) J1S.G-3112
(3) Struciural Steel

| teas  Standard | Yield Strength
Structural Steel SS41 2400kg/en?
JIS.G~38101
(4) Steel Sheet Pile
ftems ' Standard | Yieid Streagth
Seel Sheet Plle SY-30 3000kg/cm2
JI1S.A-5528
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FIG. 5-28, DESIGN SOIL CONDITION
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b5~5-2 Basic Design’ancepts of Marine Pacailities

a) Lomparison of,Stfucture-Typer _ o _
Comparison study of strueture type for the gajor structure (Breakwater and
Main Jetty) 1s conducted hereunder and the optimum type of strueture is to
be recomnended, . . |
Major conditions to be taken {nto consideration for tﬁe éomparison study
ares - , ‘_ :

- Soft and - 1oose upper layer 10m thick: where. consolidation is highly
axpected. - - _

Shallow water depth (CD-L.2n) required due to design of seall boats

- Very shaltiow exIsting sea~bed level as CD * 0.0m average (CD~2.0a~

+0.5m)

Difficulty -in obtaining marine construction equipment and specialized

i

“equipment -in Fiji.

Short working period due to rainy or eyclone season from December to
March | : _ - _
¥ith the above site conditions in mind, 3 types of structures as below are to.
be cdmbared; ie,

(1 Pile foundation open structure _ ,

(2) Sheet pile double wall with sand fill. gravity siructure

(3) Concrete block gravity structure

As discussed and studied.in the comparison table (Table 5-21), shect pile
double ‘wall with soil improvement is now recommended as an optimum type of

structure for breakwater and main jetty.

b) Breakwater (Fig. -5-29) =
Lengih :158m. ¥idth Tm ¥ater Depth CD-1.2Zm sheet Pile Double Wall is
adopted. as above.

As for soil improvesent method on upper soft layer. sand-drain method will
be envisaged due to simpleness and low cost. Fill in rocks must be placed
in between the walls so as to have rigid resistance against wave force.
‘Furthermore. concrete must be lowered down to. LWL 1o cover at least the

front part of steel sheet piles as corrosion preventive means.
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¢) Main Jetty (Fig. 5-30)

i)

Lenghth 120a+89m. ¥idth 28a. and 38m, ¥ater Depth CD-1.2a.

As with breakwater, shect pile double wall is to be adopted.

In addition to the concepts above. supporting piles to prevent longer tie-
rods at areas with 28m and 38ﬁ wide from slanting down aust be provided.

Finger Jetty (Fig. 5-31)

e)

Length 60m. Width 5. Water Depth CD-1.2a

Sigpler type of structure will be designed at Finger jotty. because'of
small scale of leads by wave. berthing force. live loads. ete.

Concrete deck with steel plle foundation Is therefore prelerred.
hdoption of this piled jetiy does not entall soil Improvement.work.“but
concrete cover around piles.

Preventing the smatl boats from slipping in under the deck will

necessitate the provision of front protective wall.

Rehabilitation of King's Wharf (Pig. 5-32)

Length T2u, ¥ater Depth CD-1.2n. -2.2m

The following two rehabilitation works for the decrepit King's Wharl will

be envisaged;

- To enlarge coping conerete so as to integrate sheet pile with conerete
yall behind.

- To place cover concrete on deteriorated sheei pile so as 1o prolong
their tife.

Moreover. the pile foundation jétty will be designed in froat to keep the

required front water depth of CD-1.2m and ~2.2m for accommodating small

boats., and the reasoms such a type of structure is choosen are that:

(1) The exiscving wharf structure may. cven after dredging down to £D-1. 2a.
and -2.2m. still be safe, since the water depth in the-original design
is deemed about CD-2m. However. it will be preferable that the
existing wharf, the structure of which cannot be clarified. be feft as

it is without exposing 11 to additional forcces.

(2) The existing service shed on the whar! does not seem sirong enough to

withstand forces arising from eivil works nearby on tand. which
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thorefore should be preferably avoided. As for the cope height. 11 wiil
be lowerad gradually to CD+2.7m at front from the exisiing height of
CD+2, 9m.

Ramp (Fig. 5-38)

Keeping the capacity for 3 small boats will regquire the width of 12m at

Simple stope of uniform gradient 1 in 8 and the water depth of CD~0.5a
will be designed because of'small design boats.

Structurélly{ retainiﬁg wall at water front. slip-way side and top of slip
vay arc by concrete blocks, sheet piles and by concrete slabs with rock

Groin is 1o be constructed at the norih of King's Whar! as a protective
mean against siltaion from the north under the abnorsal rough weater.
The simple structure by stone bund. which allows for some settlement. will

be preferable. since no fishery activity be exercised there.

Taking into account some residugl setilement even after soil Improvement.
the tight asphalt pavement will be suitable for the reclaimed area in the
double sheet pile wall. under the lighter live load in the whole fishery

llowever, the ramp and the maintenance yvard will be paved by concrete due
to the heavier load expected. On the other hand. the canicen area be

treated by the primary pavement of stone, because the petroleunm produets

No treatment may be required in the cutter berth area and barge berth

area for the present use. where nust be desigped in the future plan.

)
silp way.
base below, respectively.
g) Groin (Fig. 5-34)
h) Pavement (Fig. 5-35)
port facility. .
will be handled around there.
i) Soil Improvement

Soil investigation results carried out on the Kaing's Wharl and its
offshore show that the upper coheslve layer has | ~3 of N-value and is _
deemed consolidated. However. the same sofl, upon which the proposed port

facltities be constructed. say not be consolidate yet. This necessitates
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i}

the soil improvement work. the type of which is sclected as below. The

rather simpler and popular mothed. which scews applicabel at the site,

are:
- Replacing method

~ Pre-load method
- Drain methed
The site conditions to be considered lor application arc same as-
nentioned before and as below: '
- J0s thick of consolidatlon layer
- Specialized equipment mot availtable locally
- About half a year in a rainy and cyclone season
Replacing method may not be applicable due to thlqk consolidation ]éyer.
And pre-load method seems not applicable due to longer work period and
bigger earth bund required as a stope. Drain method will be applicable at

this site, because of relatively lighter equipment. shorter period and

lower cost.
Biametep: -« ¢ 40ca sand pile
Piteh -eooeveee 2~2.50
Leagthe-----1lw from the existing sea-bed
¥idth --------to To each outside of struciure

Fonder Systen For Barge

In order to prevent the barge (LXB XD =39% x 8" x 1.4" Yfron drifting
into groin, fender pile system is provided beside the groin. Taking into
acount the possibility of the port expansion of the said area. the fender
pile structure is prefered simple. that the coupled pile with steel raker
pite.is adopted. (Fig. 5-36)

Basier access Trom the rear of barge to groin is designed as cat-walk also

by steel.
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TABLE , 5-21, COMPARISION TABLE OF STRUCTURE TYef

TYPE OF STRUCTURE| ~ PILE FOUNDATION JETTY SHEET PILE DOUBLE WALL CONGRETE BLOCK BULK QUAY
. &G DECK PAVE CONC. N
r‘“ﬁ"?:=;‘1:] o Wk e ]
4 \ F ! v'—‘"—“E e
STRUCTURAL - wr v ' ™ FILL,
SECTIOHN - N
i PO - I
\ e.5. ﬂ ﬁ=W\\fm‘44A___?§r_~___
cONE, SHEET STORE “
L piLE PILE FOUSDATION
[l ““”i L .
IMPROVED SOIL THEROVED SoIL
* SULTABLE TO SOET SOIL LAYER |+ RELATIVELY SIMPLER STRUCTURE | + CORROSION PROTECIION HOT
HEXPE ‘
_ WITH EXPECTED CONSOLIDATEON. | | (o o rctonaL '§£q"§§52L N
MERLT CONSOLIDATION EXPECTED. ELATIVELY ST:rLER &
STRUC~ )
THRAL
pESIEH A .
* LOWGER PILE (20-10a) NESDED, | * CORRCSION PROTECTION REQUIRED| « UNSULTABLE UNDER RESIDUAL
pisiErrT | * CORROSION PROTECTION REQUIRED.) * SOIL “MosOVEWENT NEEDED. CONSOLLDATEGY
* SOIL IMPROVEMENT NEEDEO.
+ JOINING PILES REQUIRED * SHORTI:IR COﬂsTRUCTION PERICD * CASTING YARD TO 5E OBTATNED.
) + HODERATE CONSTRUCTION PERTION | o CONSTRUETION AND + YARIOUS WORK 1TEMS AND LONGER:
CONSTRUCT Lo 3 SMALLER EQUIPMENT CONSTRUCTION PERIOD.
WORK + RELATIVELY BIGGER EQUIZHENT . HES « RATHER SMALLER EQUIFHENT.
REQUIRED, "
o SIMPLER CONSTRUCTION
COST INLEYX 110 100 120
AVOLTLON N O x
7,000
v+ 3.50
\ g t2.40
N HHWS + 1,90 PR —
= 1 . g+1.50
TIE
FENDER
S HLES + G40 i
T ' FILL IH ROCKS
(840°)
. EXISTING
SEA-BED

STEEL
SHEET PILE
5P-1I4, 17.0m

E—

SOIL RMPROVEHENT

WIDTH=21n
PEPTH=11m

F16. 5-29, TYPICAL SECTION OF BREAKWATER
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FIG. 5-32, TYPICAL SECTION OF REHABILTTATION
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Fig. 5-36- FENDER PILE SYSTEM
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5 - 5 DESIGN OF 1CE MAKING PACILITY

F~f-1  lee Making Equipment

a) Mode of lce Making
Considering easy operation and ainlmun oneration cOSL, an automatlc ice

making system is desirable,

Though the existing Lautoka lece Pactory is equipped with the Flake leer,
it is recommended the new factory to be equipped with Plate lcer for the
following reasons. '

i) The Plate lcer can make thicker lce {han fiake icen. and thicker
ice 1s advantageous Lo prevent useless meliing because many
fishing boats are u31ng ice box.

ii) The Plate lcer has no moving parts Tike ice scraper, so that this

type of ice maker 1s favourable for malnienance.

b} Econcay of !ce Haking Equipment

For following reasons. the total capacity of 15t0n/day to be div1ded into
3 units of bton/day. : ‘ _
i) 1t is enough 1o operale one or two units only accordingrto demand
except in the busiest season.
11} Even if one of 3 units may develop trouble, two 1h1rds of the
total capacity can be kept.
iii) Each unit can be overhauled 1ndiv1dua11y without any d:sturbance

to the whole ice making units.

¢} Outline of Specifications

Considering the points mentioned above 2} b) the equipment shall be

designed and selected in accordance with the foilowing specifications.

(1) Plate lce Maker with Control Box 3set
lee Making Capacity : Ston/day
Refrigerant SR-22
Hotor _ : 19K¥ for Compressor
1.5KY fdr Crusher
0.75K¥ for Raw water pump
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0.75KY for Defrosi pump
0.1K¥ for Ventilatlon fan

(2) Cooling Tower 356t
| Capaeity
Hotor + 0.6KY for Fan
— 1.5K¥ for Cooling water pump

5-6-2  lce Storage Facilities

a)

b)

¢)

Structure

To simplify the construetion work at site. pre-fabricated system with
insulation panel is desirable.

Two insulation doors shall be equipped and the inside of each door should
be protected by the removable inseri boards.

Capacity

Effective storing capacity shall be not less than 80m and enough working

space shall be reserved above the ice for stacking full capaciiy (45toams)

Cooling System

The system -shall be of fan and coil unit which shall have enough capacity

to maintain the room temperature at — 5°C. and easy delrost device.
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57  DESIGN OF BUILDINGS AND OFFICES

§-7-1 Building Lavout

. Adeministration Office/¥orkshop/Guard Room
2. tee Plant
3. Canteen-Meeting Hatl

Layout plan for the above-listed facilities is'Fixed{wIth‘ﬁhrough
consideration of the following matters. General Layout is shown in PFig.5-
14, Appendix L. .

(D 1n the limited site space, the facilities work effectively and al low

any Tuture expected expansion.

@ To ereate tood efficiency. the minimum interference occurs with

vorking flow lines ol each lunciional Facility.

(3 By understanding each separate facilitiy's operation and managemeni

systen delinitely. the building arrangemenl is planned.

@ For the purpose of whole port control, the administration office is

located at the position where all the port area can be observed.

5-7T-2  Architectural Design Pulicies

As the result of inguiries at the Public Yorks Department. building design
standard. the related regulations. and other conditions of the site are
known as follows.

In Fiji, "the New Zealand Design Standard™ is generally used when
necessary the Japanese siandards will be used. Wind toree. earthquake. and
other external conditions are as deseribed in "5-2 General Site

Conditions.”

a)__Building Safety Standards (Laws of Fiji. Chapter 111)

There is no particular restriction concerning this project. ¥When the

detailed design work starts. it is planned to have a technical discussion
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on tho design standards at the Public ¥orks Department with the Pishery
division’'s person in charge.

b) Coundition of the Site Infrastruciures

(1) Blectrlelty.
415/240V. 504z
Blectric supply and distribution is conducted and administered by the
Fiji'E]ectricity Authority under the Ministry of Energy and Mineratl
Resourses. Design code is based on the'Australian Standard (SAA).
Take-in wire can be connected from the existing road at the land side
of this Fishing port.

(2) Telephone
Telephone service is operated and administered by the Post &
Telecommuaications Department under the Ministry of Communications and
Korks. _ '
Télephone drop is possible to conncet from the said road. For that. it
is necessary to make previous arvangement together with Lhe-person in

charge and apply installation as early as possihle.

(3) Water Supply :
watér s supplied and administered by the Public Works Department.
A plpe runs under the road in front of the site. According to the
person in charge, 1t can be connecied with a pipe up to A 100mn size.

There is no problem in water pressurc and flow volume.

(4) Severage _
Sewerage seystem Js managed by the conference of the Public Works
Department and the local municipal office.
No drainpipe is laid under the roads close to the construction site of
this fishing port. Therefore., it is pianned to install a sceparate
treatment tank and discharge the treaied eoffiuent to the sea.

(5) Gas

Butane gas 4.000”97;000kca1/m3. eylinder size (0, 230, 50kg/bot.

are supplied by private companies. -
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5.7-8  Stpuctural System and Materials

Considering the local condltions (especially climatic conditlon, land
situation. possibility to obtain materials. and construction nethod in
Fiji. ete.). the bullding materials are carefully examined when selecting,
Purthermore. to make maintemance easy after compietion of the

construction. the materials which are possible to be obtalned In FIJ1 when

necessary are used.

(Partly with heat insulation material under the sheet)
Wall: Concrete bloek., Mortar First Coating. Paint Finish

(some with steel frame Included)

Concerning washing room. shower room. kitchen. and other places.

watertightness and fireproofness are taken into account in selecting

a) EBxterior Finishing (Common Part)
Roof-Calvanized steel shest, Paint finish
Exterior Wall-
Post. Beam: Fair faced concrete

Fititings-
Windows : Louver windows with wooden-frame.
Entrance : Yooden doors., D11 paint

bh) Interior Finishing {Common Part)
Floor-Polyvinyl tile
Skirting-Plastic material
Wall-Vinyl paint finish

(Face concrete block)
Ceiling-Plasterboard. 0il paint finish
materials.

¢) Building Structure Policy

In Fiji. there are no regulations nor codes for building structure or
methods. Most buildings are designed according to the New Zealand Standard
(NZS)which 1s based on the British Standard (BS). '

Building codes are principally based on the New Zealand Standard. modified

to accommodate the conditions existing in Fl1ji. Furthermore. where
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necessary, the British Standard (BS Code) or the Japanese Standard are
used as reference.

(1) Structurg Planning

1)

2)

Structure

The structure design is based on reinforced concrete rigid frame
structure and concrete block structure which are usually practiced
in Piji. The floor slab Is of reinforced concrete. The roof is steel
{rame structure.

Foundation

Considering the geotechnical conditions and load intensity. the

foundation iy planned with continuous footing. underground beam.
foundation pile. ete..

{2} Structure Design Standard

1)

2)

3)

a.

Structure Analysis

The most suitable analysis method for the structure is employed.
Cross-section Design

Reinforced concretg structure is designed by the ultimate strength
method. The steel structure for the roof is designed by the
allowable stress method. ‘

Load condition

Live Load
Table 5-22 live Load for Building
Room Live Load (KN/=2)
{. Office. Meeting Room 2.5
2. Library 4.0
3. Canteen 3.0 N
4. Kitchen 4.0
5. Machinery Roon 5.0 ]

Seismie force
The siructure is designed by referring to the New Zealand

Standard. Design of the StrucLure_is based on criteria in section
5~2.
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(3) Structural Material and Material Strength _
Syructural Design for conerete. reiaforcement. and steel frame is

based on the design standards as shown in Scction §-5-1 h},

5-7-4  Mechanical Equipment Plan

a) Water suppty pipe.is to be branched from the water pipline running-under
the road in Tront of the construciion site of the Tishing port.
Through [tow meter. the water is distributed to each building in the pori
area and ted directly to the various cquipment of Lhe 0Ffice/Worstop. lee
Plant and Canteen. and necessary places for kitchen equipment. ice making

machine. cooling tower of ice plant. etc.

Table 5-23 Daily ¥ater Consumption

Piace Consumpticn a day
Orficef¥orkshop 17 persons X508 = 8500
lee Plant 2 persons ><503-== 1008
Canteen (DIlicers) 3 persons X 100 = 3300
(Customers) 45 persons X Ztimes X408 = 3.6008
Watchean Roon 1 person X 3times X 100§ = 3000
Subtotal 5.1800
lee Making Machine 5.0000 X Zunits =15.0009
Cooling Tower of lee Plant 19,5700
Total 39,7500 = 4.0m3/day

Note; Sewage volume to be treated is estimated at 5.180 0 =b5u3/day.

b) Hot Yater Supply Systen

At the lounge in the Pisheries 0ffice/Workshop building., a small electric
water heater is installed for drinking hot water. Por the kitchen of the

canteen. butane gas water heater Is provided.
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Drainage Systen

Sewage from toiley and other places ls collected Lhrough.separate
pipolines wjihjn_the_bulldings:and collected in the No.l sewage iank
tocated outsidthhe building. The sewage from this tank is‘plpcd 1o a
treatment tank. and after Lreatment. the treated sewage is discharged Lo
the sea forward the south. _

¥heo the present plan of public sowage pipline system is completed In
future, the sevage will be discharged direetly, As it cannot be completed
before completion of the construction of this fishing port. above-
mentioned treatment tank system is.adopted,-

Rain water {s coilected through rain troughs and draias. ditches in the
port arca. and directly discharged to the sea.

Sanitary equipment such as wurinals. toilet stools. washing basins. and

¢leaning basins. are provided at necessary places.

Air conditioning equipment is not provided in this installation planr. and
natural draft is secured. As mechanical ventilation equipment. overhead
fans are provided lor the rooms accommodating many persons such as office.
library/conference room. laboratory. Kitchen. and canteen. Voatilation
fﬁns are provided for the rooms where smell and moisture evolve such as

laboratory and kitchen. to make the air cspecially well-ventilated.

Butane gas is supplied to the kitehen equipment through a pipe from a 50kg

high pressure eylionder located outside the kitchea.

d) Sanitary Equipment

e) Ventilation Installation
f} Gas lustallation

g) Kitchen Installation

A sink is provided at the lounge in the Fisheries 0ffice/Workshop building
for the office staffs.

Kitchen installation is provided to prepare meals in the canteen.

The meal preparation capacity Is planned for 90 persoms. Each meal is
assumed to be taken in two shifts of one hour. As miniaunm kitchen

equipment . preparation table, washing basin, and rice cooker are provided
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to enable usual cooking in FHit,

h) Fire Fighiing Equipment _ ) o
Fire extingulshers are provided 1n actordance with the Japan Flre

prevention Code with reference to the New Zealand Fire Prevéntion Code.
i) Sewage Treatment Systum _

Treatment tank of contaci-aeration system is insta]led in the port

area to treat the sewage. Treatable sewor capacity ib 5m3/day and

discharging water's BOD is less than 80p.p.m.

5-7-5  EBlectrical lInstallation Plan

a) Power Take-in lnstallation
The eleciric power is to be taken-In from the overhead powerllne, of the

Fiji Electric Authority. runiing alongside the road in front of the site
to the take-in pole within the site through a 415V~240V'10w voltagé ‘
overhead powerline of 3-phase 4-line 30 hertz, with the capacity of
150KVA. -

) Main Line System | |
Low voltage swilchboard is provided near the take-tn pole. and through the

switchboard, the main line supplies power to the lisheries Offlce/workbhop
building, lce Plant. and Canteen through a cable. erlng system is 8- phase
4~1ine 415-240Y, 50HZ. and voltage drop is less than 5% at" the end.
A viny! pipe is used for outer condult to protect from saliwater and

corrosion.

¢) Lights and Rlectric Sockets

{1} ¥iring is made according to theé technical standard for elcetric
installation and the Australian Wiring Standard.
The wires are vinyl insulated wires or cables.

{2} VYinyl pipes normally used in Fiji are emploved for conduits.

{3) The lightlng for each roos is designed considerlng utl]lzdtion of

natural light and frequency of turning on/off of lights
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d)

{5 Sockets are provided with switehes.

- {6) The illumnatlon standards lor mala parts of the buildings are as

follows.
-Table 5-24 1liumination Standards
»Place {1lumination Standards (Lux)
Office 300
‘Workshop 400
Corridors Stores 20~50
Cantoen 100~ 200

Telephone Line [nstallation

e)

Telephone drop is to be up to the eleetrie take-in pole within the site.

Then the underground cable connects to the outiet boxes provided at each

building of the Fisheries Office/Workshop, the Ice Plant. and the Canieen.

For condults, vinyl pipes normally used in Fijl are ecmployed.

Interphone Systew

In of fiee ares of the Fisheries Office building. bothway interphones are

provided for compunication between each room of Licencing Law Enforcement.

Library/Conference. Senior Officer. and Watchman.
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5~ 8 Discusslon with the Ports Authority

The Ports Authorlty has the right and responsibility to control cffoctively
its territory by legal power and contributes to the developoent of ‘natlonal
cconomy . .Since 1984 the Pisherles Division has kept elose cooperation with
the Ports Authority in accordance with the develobment of Lautoka Fishing
Porl. _ .

The Poris Authority provides appropriate suggestion not only Leqhnical
aspects but also management aspect to the Fisheries Division.  The study

tean would appreciate the efforts made by the officers of Port Authority Lo

the Project,

¥r. R. MelL. Dickie. Director Engineering
Mr. M. Tora . Director Operation

Mr. V. B. Naidu . Port Engincer

It is reported that the Fisheries_Division was conveyed the agreement of the
Ports Authority to the location and general layout of the fishing port
proposed by the study {eam.

In this section major results of discussion between the Ports Authority. the
PFisheries Division and the study team are deseribed,

Appendices D-10 and D-11 show the Ports Authoriiy’s letters to the Fisheries

Division.

a) Comments; 23 June 1988

In the official meeting between the Fisheries Division and the study team on
L4th July 1986, the Fisheries Division showed a letter prepared by the Ports
Authority. The letter indicated that the location of the proposed fishing
port at Lautoka was aceeptable to the Ports Authority with speciflied
conditions as below.

Each conditions and its countermeasure prepared by the study teanm are as
follows;

Comment 1.

A barge berth should be planned in the gemeral layout of [lishing port.
preferably at Lhe northern end of the King's Yharf.
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{Countermeasure) The Fisherles Division and the study team studiod
this comment and deelded to accepi iy. New gencral layout was
presented to the Ports Authority and was agrecd.

Comment 2.

A PSC's mooring buoy locating between the King's Wharf and Vio lsland

has to be taken inte conslderation of general layout of fishing port.
especially to:the approach channel to the port.

(Countermeasure) This comment has been informed to the study team by
the Ports Authority through a telex in May. 1986.

~ So that general layout in the draft final report submitted to the

Fisheries Division was revised accordingly. and was accepted by the
Ports ‘Authority.

Comment 3.

b}

"The Authority would grant a licence for the construction of the

fishing port facitities. but before doing so had indicated that wore
ditaited plans and specifications would néed to be placed before the
Authority for its consideration and approval.

(Counterneasure) The Ports Authorlity accpeted accuracy and scope of

study of the report for their consideration and approval.

Commentis; 17 July 19886

In the official meeting held on 17 July 1986, the Poris Authority gave their

comnents to the study team through the Fisheries Division.

Comment 4.

The dumping area of spoil may be obtained in the oven-see within § km
off the King's ¥harf. however. the Fisheries Division should proceed

with necessary arrangement to do so,

Comment 5.

Joint management. team between the Ports Authority and the Fisheries

Division will be established.

Comment 6.

The Ports Authority will reclaim at the northern part of coastal area
between the headiine of the King's ¥har{ and the existing water-front
road for providing a temporary space for safety handling of cargo to

be transported by barges.
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(Countermeasure) The study team has no objecilon if this land
roclamation is not affected to the lmplementation of [ishing port

project.

Coument 7.
Siructural design depth of finger jetty and cutter berth has to be

.D.-2.5n.
(Countermeasure) This study will be made at the detailed design, The

study team said that any major structural change will not be
necessary.
Comment 8.
The Ports Authority requested the study team (o undertake
alternative study of additional work on the breakwater structure when
the portward depth of it become C.D.-2.6m in the future comparing 1o
the initiat depth of C.D.-1.2m.
(Countermeasure) This study will be made at the detailed design. The
study team said that additional siructural works might be necessary so
as to reduee horigontal wave pressure at the outer lace of breakwater.
Even il any structural change 1s required due to deepening the depth.
such additional works will not be implemented in this Project.
Comment 9.
The Ports Authority said that they were afraid of cccurrence of heavy
siltation in front of their port facilitie due to the adverse
influence by eavironmental changes based on construction of fishing
port.
(Countermreasure) The study team said that any heavy siltation in [ront
of the existing facilitie would not happen based on following reasons.
(a) New breakwater head is detached enough distance from existing port
lacitities.
(b} Natural tidal current in front of existing port facilitles is
intensified by a narrow channel between Vio Island and present port
facitities and seews to blow off the fine eaterial.
(e} The head of proposed breakwater is scheduled to be located in the
landward of the quayhead line of existing pory facitities so as not to
interfere with the tidal current at present.
It is strongly recoamended that any spoil material is not dumped in the

southern front of FSC mele. because such spoll arce assumed to be cne of the



aajor sources of finc material which may travel to other places and making
water shallow.

¢) Comments; 30 July 1986

The Ports Auihority sent a letter dated 30 July 1986 to the Fisherles

Division and the letter was received by the study team at their head office

in Tokyo on 10 AugastIIQBB.

In this letter the Ports Authority sald that they conveyed alroady the

agreement of them to the location and gemeral layout proposed by the study

team through the Fisheries Division.

The letter contained not only the agreement but aiso their comments on

technical aspeets as follows;

Comment 10.
Provislon ol the concave profile to the outer odge of the
breakwater coping would help rurn back a wave and reduce spray of
seawater. ‘

Comment 11, _
Top of the quaywall would be higher than C.D. 2.4 1o prevent heavy
overtopping of water to the paved area,
{note; C.D. 2.50 in the letter is not correct, plase read C.D. 2.40 as
shown on Map.3 "General Layout”.)

Comment 12.
The full area from the kerb on ¥aterfront Road to the face of King's
Wharf should be surfaced preferably using concretie or Interlocking
concrete paving bloeks.

Comgment 13,
There is no readily available supply of asphaltic concreie or
bituminous mixes in Lautoka. Bituminous surfaces are invariably in
situ bltumen/chip seals.

Comment 14.
The installation of fuel storage and dispensing equipment must be in
coppliance with loecal regulations which include fire protection
geasrures. The plan on P145 of the Basie Design Study Report
(draft)indicating a fuel supply adjacent to the repair slipway and
canteen may be gquestioned in Fiji. Underground storage could be

subject to flotation. whereas surface storage may reauire bunding.
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Comment 15, , _
The spoit arising from interim efforts by the Marine Department to

naintain access to Klng's Wharf will require removal to prevent
sittation of the fishing port. _
These comgents were one of the items which were discussed by the. study tean.
however these commentis could not be-related with the final report bocause

gost of comments might be studied in detai[ed design stage.



CHAPTER 6. PROJECT IMPLEMENTATION

5 — 1 SCOPE OF YORKS

The project consists of proposed facllities as follows:

(1) Basic Port Facilitles

(2) Bulding and Office

(8) Wachlnes and Equipment

(4) Pavement

(5) Utilities

(6) :Removal and Demolishing of Existing Pacilifios
(7) Others

Detailed list of these facilities arce presented in Section 4-3.

6 — 2 CONSTRUCTION ENVIRONMENT IN FiJI

bt is revealed by ihe site investigation in April 1988 that the following
iocal conditions must be taken into account for studying the marine '

construction works in Fiji.

There are less marine construction works done so far. except commercial
ports. 1t can be consequently concluded that .avaiiabilivry of crane barge.
piling barge. flat barge. ete. inm Fiji is very low. and therc are only
dredging -fleet for maintenance at commercial ports and rivers owned by the
relevant governsental department. And tug boats. for another exanple. are

utitized at Suva port when bigger vessels are rthing and deberthing. but

a) Marine -Coustruction Equipment
not at Lautoka port at ail.
b) Construction Equipment on Land

Ordinary construction equipment, except bigger crane {over 40ton) and
specialized equipment., are owned by P¥D and private companies. which can
be leased out. However. due-to the linited number of these equipsent. it

will be diffiCUlt to obtain the equipment on time during eoustLruetion.



¢) Labour - - - -

Supply of local labour power is sufficlent and thélr skill is rveasonably

appropriate.

11 however must be born in mind that most of them join the labour unton,
which occasionally goes on sirtke. _ '

Mimioum wage is indicated by the Ministry of Employment. which 1s however

lower than that in the present market and varies In each project,

d) Construction Materials
There Is a political recommendation to fully uiilize the local products

and coustruction materials, and even imported materials are preferred to'
be limited te the raw materials and fabricated locally. It is not a firm
policy. but customs check is rather strict accordingly.

Major construction materials locally available are cement. re~bars.
ageregates. sand, wood. ete.. all of which are sufficient in quality and
quantity. Structural steels are to be imported principally from Australia

and New Zealand. so placing the order must be suffieient in advance,

e} loeal Coniractor

There arc g couple of eonstruction companies with several million dollars
putput per annum. all of which seem fechnically appropriate. but due to
less experience in marine construction. full construction supervision will

be needed.

f) Regulations in Construction

As with design standard. there is no authorized regulations or codes for
construction. but those by Australia and Nev Zealand are applied. .
Cousequentiy Japanese codes and regulations. which are generaily similar
to the above, ean be applied.

6 — 3 CONSTRUCTION PLAN

a) Coustruction Methed

As discussed before. there is difficulty in obtaining marine construction
cquipment and larger land construction equipment. and there is necessity

to minimize construction period due to 3~ 4 month rainy season.



b)

¢}

Fith the above situation taken into accouny, construc{ian from on land
will be preforred for this project that Is. temporary land fills are
spread and all are be done In so-called dry work.

More detatts for major paris of works are as described below;

(1) Dumplng_and.snreading Lemporary'laﬁd f111 from on land by dump~trucks

and bulldozer 1o provide and secure the access and/or working space.

(2) Placing soil improvement by sand drain into 10m thick upper soflt
stratum to minimize the residual consolidation and to increase soil
stirenpgth.

(8} Driving steel sheet piles by land crane equipped with vibration
hanmer, installing tie-rods and coping concrete. and to increase soil
Strength.

(4) Removing temporary fills and dredging.

¥hen dumping and spreading land fill In the lirst stage. speclal

precaution must be practised against sliding in the upper soly layer by

overburden by Tills.

Work Yard

It is advaniageous for work yard to be provided nearby the proposed
construction area. And there Is the limited area under control of the
Fisheries Dvision. Thus. a part of King's Wharf and the temporarily filled
area nearby will then be utilized as & work yard. Addition 1o these yard,
a part of ?SC:yafd will be utilized for temporary works, about 2.000nf as
show in D¥G. NO.R223-BD-041.

Kork Ploy of Construction

1t is a basic concept that building and plant works is carried out afier
gost of major eivil works is coapleted.
Work flow for major parts of civil work. i.e. main jetty and breakwater.

will be gs beloy;
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Pig. 6-1. Work Flow Diagram

Temporary till from on land-

Soil lmprovement

Driving sheet pites

Installing tic-rods and

coping concrete

Removing temporary fills

Paveneni ete.




6 —4 CONSTRUCTION SCUEDULE

6-4-1  Overall Schedule oF_Project

w111 be slened. which Includes Detall Desiga and Docusentation. 1( necds
approx.8 sonths. |
. Upon tendor evaluation. construetion contract will be signed and actual
fconstrﬁctiﬁn work will eomménce, which requlres dbouz L.0 months frow
tender offer to signing contract and 14 months is estisated for

construct ion.

Table.6-1  Overall Schedule

After signing an agreement beiween both governmenis, consul tancy contract

¥onghs ' Ly 2] 3) 4] 5} 6t 7] 8] sq6qtnjuzpaslapasyue|enyesfiotzol 2

22

23

24

-Consu!léncy Contract. v

Datall Destgn and

Documentation
+ Teador. - AENN PR o
+ Tender Evatuation - | —

- Conscructlon. Contract. . ¥

and construptiontork - [ | 1 o 2js | al s e 1] sf sprefan]rz]us]a

L
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g-4-2  Construction Schedule

Constructlon Schedule for 14 months will be estimated as below:

Table. 6-2 Construction Schedule

HONTIS
ITEMS

3

L

12

13

14

15

16

18

WOBILTZATION AND
PREPARATION

MAIN JEFTY

FINGER JETTY

BREAKKATER

REHABILITATION OF
KINGS WIMARF

FAIRWAY AND BASIN

MISCELLANEQUS

FISHERY DEPT.
OFFICE

ICE PLANT

CANTELN AND OTHERS

DEMOBIL1ZATION
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6 —~ 5 DETAIL DESIGN AND CONSTRUCTION SUPERYVISION

Estimated schedule is as mentioned before and as below:

= Detail design e 3 months
- Tender and evaluation " 1 wmonths
= CONSITUCLION i 14 wonths

and the overall project sehedule is then 18 months.
Major works in ecach stage are itenized as follows:
(1) Detail Design

- 8ite fnvestigation

t

.Detai; desigh

~ Cost estimate

- Conmstruction schedule

- Tender documentation

—~ Assistaance in tender evaluation

- Qthers L
'_(2)_Constructicn.Supervjsjon

~ Construction supervision

- Progress supervision -

- Quality coatrol

fchievement checking

- Arrangement for desige change

-~ Dthers ‘
Manning schedule is estimated for each stage that (1) detail design stage
needs project manager. enfineers for building, port asd utility. and
document speciallst, and (2) construction supervision stage does project

panager, engihegrs for duilding., port and uwtility.



ESTIMATION OF PROJECT COST

Project Cost to be born by the Government ol Fiji,

F§ 40:~<103

Underiakings by the Government of Fiji

—General Furniture and vtensils

-~Rem0vaf‘0f the present ice-plath'(équipmeni'ahd shelter} fron the
site ) o :

—DBemolition and removal of the preseat admiﬂiﬁtfnti?é buitdinz f{rom {h
site _ '

—-Vafious installations up t6 the main gate from the méih soﬁrces_

~ tastallation of oil supply systen {civil works. oil—étOrage tank. and

other aechanical installations)




6 — 7. OPERATION AND MAINTENANCE COST

Operation and maintenance cost are estimated as fol lows:

I 1en ' Cost (10% F$/year)
Personnel - 48
Operation/mani tenance - 87

" (Pacilitics)
Maintenance dredging 4
Total . 139

Note: in case of N=60 hoats.

Detailed breakdown are shown in Section 7~3-1 b).
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CHUAPTER 7 EVALUATION OF THIE PROJECT
7-1 BVALUATION POLICY

The Lautoka {ishing port will be the only fishing port to be admlnlstered
for the public use byrﬁheiFisheries Division of the Government -of Fiji. The -
pori- is also oné of the facilities envisaged in the national development
plan. These two facts together tend 1o give an impression that (he success
of the project ean be widely expected. lowever. the feasibility of this
project can only be determined after evaluating both the economic benefits
the prbjéct brings after the service commencemént. and the capabiiities of
the Government of Fiji in admin;stcrihg/operation'and in the execution of
the projeet.

The feasibaillty of the projeet and the poreniiality for the Japanese grant
aid programme are’ discussed below by surfveying ihe cconoiic benefits.

financial coasiderations. and adminisirative organizations.
7 -2 ECONOMIC EVALUATION
The economic investment benefits to accrue naturally as a resuly of an -

improvement of the Lauioka fishing port are studied by dividing them into

the direct and the indirect benmelits.

1-2-1 Direcp Benefits

The direet benefits can be considered as follows:

a) Increase in length of time for fishing activities due to the freely
avallable departures and landing whenever fisherman Iikes.

b} Effects brought by the ealm water ocecasioned by the breakwater
-eonstruction. - -

¢y Increase in catch by utilization of farger boass.
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d) Price-suslaining effects made possiblo by the adequate supply of ice (o
Keep freshness of the catch on the boats and ar the marketplace,

o) Reductlon in the use ol temporary mooring Tacilities owned by the private

soecior.

£) lmprovemeat in daily commoditlies disteibutionfeirculation and ferry-
eflects between Lautoka and the group of such Isolated islands as Mamanuca

and Yasawa.

————— e

7-9-9 Indirect Benefits

The indirect benefits can be considered as follows:
a) to give various conveniences to fishermen

b) to increase proteln sources for the consumers by supplying more and

Iresher catch.

¢) o improve the productivity of the lishing activitics by area
concentraiion and intensification by installing an attractive activity

base at the port.

d) to give more effective promotion of the fisheries by concentrating the

training bases at the port.

¢} 1o give the opportunity for the long~ierm transition from small-scale

dogestiec and sell-consumption [ishing to more commercial-type fishing.

The above benefits are correlated 1o each other indirectly. and stifi the

quantiflication in momeyterms can not be considered proper.

fn addition to the above. the Fisheries Division itsclf shall be afforded an
opportunity where they acquire the know-how/expertise with regard to the
administrationfoperation of fishing ports. This will therefore give an
lamecasurable stinulus to the Fisheries Division in activating the central

national organization. an cssential body for the promotion of the coastal
{ishing industiry in Fiji.
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1-9-8 * Numerlcal Apalysis of Direct Benelits

e

The direct beneflts mentioned and quantified in moneyterms. together with
the investment cost and operational cost., can be used in the calcutation of

the economie benelits {economic interna! rate of return) as follows:

The following fTive cases are studicd with the nusber of boats accommodated.

() as a parameter:

~ Table 71 Econonle Evaluation

Study cases Remarks

........... Basic case  N-40. 60. 80 (N:Number of boats accomsodated)
Sensitivity analysis Case | Projoct cosi & operational cost 10§
' increased from the basic case

Case 2 Project cost only. 10¥ increased
from the basic case

Case 3 Opcrational cost only, 20% increased
from the basic case

Case 4 The number of vesscéls under
consideration is deereased by 20% from

the basic case

Note: The total number of boats is altogether 250, the number of registered
Fishing boals intending to come to fhe pori. and only N out of 250 is
considered always using and being accommodated at the Fishing port and
the rest of them{(256-N) use the port only on a tcaporary and exclusive

use basis.

Table 7-la Geonomic intersal Rate of Return (%)

Case of study Number of Registcred Boats to be accommodated |
permanently \

40 60 . 80

Base Case o .. B8 oo 2 L3
...................................... e 5o 3 3
Sensitivity Case 2 3.2 3.7 3.7
Analysis Case 3 3.4 3.9 4.0
Case 4 1.7 2.0 2.2
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Note: The calculations for cconomic costs and benefits are shown in

Appendix E.

7—3 Pinanicial Evaluation

The financial balanee after the construction of the Lautoka fishing port
nust be on a proper level and such that the Flsheries Division can copé_wilh

it.

The FPinancial revenuc and oxpenditure are calculated accordingly in the

sections that follow.

7-8~1 Financlal Expenditure

The finaneial expenditure can be divided into the depreciation of the

initial investment cosis. and operational/@anagement COStS.

a) Depreciation of initial Investment ,
The initial invesiment is shown with the number of accommodated (boatrs)

as a parameter. and for the depreciation period of 25 vears.
At the end of 25 years, an amount of the 10% of initial invesimeni costs
shall be the value to remain (Salvage value).

Table 7-2 lavestment Cost unit:'mfI.F$

Nurber of Accommodated
Iien ¥ (boats)
40 60 RO
Initial investment 7.89 8.69 9.82
Salvaged value 0.79 0.817 0.98
Depreciable value 7.16 7.82 8. 84
Depreciation period 25yr. 25yr. 25yr;
Annual depreciation 0.28 6.31 0.35

Note: This project may be a Japanese government grant aid programme.
Therefore. actually there is no need lor depreciation.
See Section 6-2-2 for Total Project Cost..
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b) Operational/management espenses

Tho operational costs for the Lautoka Tishing port are roughly estimated as
follows:

{1} Personne! cost
An average Individual wage(1985) is estimated.

ften : 1976 1982 1985 (assumed)
Number of personnel 67 . - o
Total wage ~ [§ 186.000 T[§ 758.000 -
Unit annual wage . P8 2,716 F$ 6.954 F§ 8.000

(Annual Reports)
Present nuaber of peréonuel 11
" Future Increase 8
Additional cost: 6 X F$ 8.000 - 48,000 'SV
25 77 x 48,000 T¥YTpg 1,200,000

(2} Operation and maintenance eosts
The annual operapionailmaintenance costs are assumed (o be 1.0% of the
~initlal investment (or such working items as lighting/heating.

consunables, etc. excepting maintenance dredging cost.

{tem : First 12.5yrs Last 12.5 yrs Average/yr
Faciliiies operation/repair 0.75% 1.25% 1.00%/yr
lee-plant operation 2,900t x 2078t 58, 00F/ Y0

($ 20/ton assumed)

(3) Maintenance dredging cost
The volume of fine material to accumulate in the navigational channel
can be calculated as follows, while coasideriog matural conditions.
particle gradation of the sea bottom {lne materials. and general layout

of the port: See Appendix J
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“hreakwator Not~Protected Channel  Annual : - Cost

fength accuntlatfon( w') (F$/yr)
Long breakwater 20 - 218 - 1,300 o
{Plan-R)
Medium breakwater 50 64D 3.880
(Plan-Q)
Short breakwater too 1.108 6,650
(Plan-P) ‘ ' : '
Note: dredg;ng unit price:6F8/m  (assumed)
{(4) Sub~total eperational/management cost unit: L0% P§
Table 7-8 Annual Operatton/Management Cost’ '

i Lens N=40 N=60 N80
Personnel 48 48 48
Operation/maintenance 79 87 98

{ice-plants) (58) (58) {58)
Maintenance dredging : 1 4 i

(Plan-P) (Plan-Q) (Plan-R)
Subtotal i34 139 _ 148
Total for 2% years 3.350 3,475 3,700

In any case. annual operational/managenent cost of F$ 140.000 are

required,
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¢) Summary of Expendiiure

The initlal Investment and operational/management costs arc added

Logether. ,
Table -7-4 Total Lependiiure unit: X 10% F$
a N

Expenditure 40 6o 80
Deprectation of initial invesiment 7.100 1.820 $.840
Operational /management cost - 3.350 3.475 3,700
Total . 10,450 11,205  12.540

............ AHHQAINé;bg&&E{d;g m”m_m“m“m“m”m"m"m“m_mnﬂﬂm_m"m”m“m“m”m“m"v.m_m“m_
Initial investment cost 280 310 - 350
Operational management cost 134 139 148
~Total 414 449 498

............ ABgdéimgibéﬁa}{d;éﬂ{if“g;éhl“5;65ég{;"“mnnWVdm“m"m"nm_"m““mrm_m”“m“_"u_
Initial investimenti cost : _ 0 0 0
Operational /@anageuent cosi 134 139 148
Total 134 139 148

Note: Yor ithe goversment of Fiji. im addition to the above. another
fntial investment cost in the sum ol approx.F§ 40,000
" (6.omil.yen) is required accounting for about 0.5% of the total
Initial investment cost.
From the above. in any each. the yearly operational/management

cxpenses are approximately T 140.000.
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7-3-2 FPFinancial Revenue

St S

The income conceivable as flmanclal revenue are such {tems as procecds

from lee-sale. port-usage fce. tool charge. utltity charge, etc.’ - as shown

below.

(n Revenue of ice-plant , ‘
Price P$ 50/ton. provided the purchase/lnbtalldtlon cost of the
equipment and personnel expenses are accounted for in the expenditure;
therefore. proceedé from ice sate are accounted here as they are
Annual sales volume 2.900ton{ 57ton/week X 52week~2,960L0n)
The actual Jncome/net proceeds is assuged Lo be 85% therefore ;
2,900" x507%/Ux 0.85 =P§123.000/yr.

(2) Tncome from fishing license issuance. (Western Division)

P 6103 /yr. by the past records. refer to Appendiy.F.

(3) Port-usage fee {(new income assumed) ,
60 (boats) X F$5.0 X 12a0s.=F$3,600/yr. - for boats whieh
' _ : permanently use the port.
190 (boats) X F$1.0 X [0mos.=F$1.900/ye. = for ‘boats which
exciusively use the port.
subiotal=F$5.500/yr. -

(4} Other income
a. repair of machinery and boais {(new incomé assumed)
250 (boats) X 504 X P$10.0/yr.=FSL,250/yr.
b. ramp-up usage fee (new income assumed)
250 (boats) X 25% X F$20/yr.=P$1.250/yr.
subtotal  F$2,500/yr.

{5) Subsidy from the Fisheries Div. to the Lautoka Fishing Port 5%

-of Lhe present revenue of the Fisheries Division may be allocated as
subsidy.
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P$550.000/yr.. X 5 § =F$28.000/yr .
(8) Total Financial Revenue _
= Total FELGH.000/yr.

tn the financial point of view. the projeet is feasible.

- Noto: A summary of the financial statemenis of the Fisheries
Division is shown in Appendix F.
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7'— 4 EVALUATION AS A GRANT AID PROJECT
From an cconomical viewpoint. the scope of this project should be kept al &
ainlaua level necessary to glve a proper impact to the [ishing Industry In
ihe Lautoka rcgion. Keeplng thls in mind. the scope of Phasel deveiopmen[

{(grant aid project) can be studled as follows:

Nuaber of registered Scale of Fishiﬁg Port : Qecupancy

boats (G) ~ nuzber N ' - (acconmodat lon)
- 247 40 boats 15%

See(5-3-2 ¢) (2) 60 boats . 25%

80 boats 30%

pote: "G" is net demand of port use by fishing boats.

Generally speaking. the occupancy of 20% or lower can nol be considered
enough as the Impact on the fishing industry is rather limited; therefore.
the occupancy [or Phase [ should be kept at least on 25% ~30% level. With

this in mind, the cases with N=60 or 80 arc decmed more desirable.

By an economic analysis. EIRR is in the range of 4%, rather low, but not too
bad judging from the character of the project. Of course the higher raies

are nore desirable.

As mentioned earlier. in this kind of project the with the occupancy less
than 100%, the higher occupancies are. the higher EIRR'S are. This holds
true for this project as well. and ihe case when N-80 is higher than the one
with N=60 with regard (0 EIRR. even though there is only a small difference
in EIRR beiween N=60 and N-80. Therefore. the casc with N=60 can be

considered comparatively more feasible.

Prom financial viewpoint, there is little difference by the variations in
the project scope.

The initial operational/managesent expenses are approximately
F$140.000/year. but out of this apount. F§123.000/year ean be made up for by
the sale of ice from the new ice-plants; therefore. only the balance,
F$17.000/ycar, must be secured by some measures., Very possibly this amount

can be. as mentioned before. appropriated {rom the Government Of Fiji (the
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Fisherles Division. the Mialstry of Primary Industiries).

As to the instatiation of the number of technical staff required for the
proper operation/management. due recognitlon and cffort os the part of the
Pisheries Division is quite necessary, calling for urgent and speciflc
actlons. '
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