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PREFACE

In response_to the requeet of the Government of Fiji, the Japanese
_Government decided.to conduot:a aurvey on "Rural Water Development Project"
~and entrusted the survey to the Japan International Cooperation Agency.
The J.I.C. A. sent to Fiji a survey team headed by Mz, Susumu Sakaguchi
'from 4th October to 6th November, 1980

- The team'excﬁengéd Viewe"nith:thefofficials concerned of the Govern-
ment of Fiji; and conducted a field enrre§ in the project'area on Vanua
:Levu Islend* After the team returned to Japan, further studies were made

- and the present report has - been prepared

I hope that this report will serve for the development of the Project
and contrlbute to the promotion of friendly relatlons between our two

countries.

I wish to express my deep eppreeiatlon to the officials concerned of

the Government of FiJi for their close cooperation ‘extended to the team.

e . ~

‘March, 1981

ke

Kelsuke Arita

: President
Jepan International Cooperation Agency
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Water Tap (Nakama Village)
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SUMMARY

This study was made in response to a Tequest by the Government of
Fiji to study for efficlent assistance from the Government of Japan to
a groundwater development project aiming at supplying domestic

water for the inhabitants of Vanua Levu Island.

As gshown iﬁ Figure 1~1, the areas éovered by this'study consist of
six settlements, five villages, and four schools in Vanua Levu

Island.

Affected by southeast trade wind, the northern and western parts of
Vanua Levu Island have relatively little rainfall. In the dry season
from June to August, the volume of surface watef reduces, and shallow
hand-dug wells_oftén run dry. All of the study area are located
in the ﬁorth and:weSt where the inhabitants utilize surface water

and shallow wells as the main sources of their domestic water.
Conséquently, the problem of water shortage is critically

serious. ‘Besides, along with the progress of forest development

and establishmeﬁt of new sugar~cane plantations, there appear signs
of surface water pollution in fhe areas. Yor the above circumstances,
grbundwater is.increasingl§ important as a source of domestic water,
and the groundwater development is gainning higher priority than any

other water source development plan of the areas.

The grouhdwater development of the island has been initiated by a
series 6f_study and.field survey, including investigation of boring
and groundwater survey, by the Mineral Resources Department as
commissioned by the Public Works Department. However; due to léck
of ‘well-drilling machines, this development plan was obliged to

be overdue. ' For this reason, there is strong request from the

Government of Fiji for assistance to this point.

Followihgé'show the scale and construction costs of the domestic water
supply systems estimated from basic design of the settlements, villages,

and schools covered by this study. The total construction cost






of all areas under study was estimated at about 315 million yen,

without labor costs for ¥iji officials, equipment unloading

costs, inland transportation costs and storage costs.

Estimated Scale and Construction Costs
of Facilities for Individual Areas

Quantity of

Population Construction Costs {(¥1,000)
(Number of Water Demand Yoreien Local
Pupils) 3 Curreﬁc Currenc Total
{persons) (m~/day) . ¥ _ ¥
1.Settlement Areas 5,810 546 | 148,590 | 130,010 278,600
Vunicuicui 880 ‘132 17,610 15,490 33,100
Yunika 1,670 251 41,275 | 27,725 | 69,000
Vunimoll & 740 37 28,648 | 30,452 59,100
Waidamudamu :
‘Nabekavu 1,980 99 38,878 | 33,122 72,000
Vunivau Bua 540 27 92,179 | 23,221 45,400
2.Village Areas 2,120 108 18,220 | 10,780 29,000
Vunimold 150 8 1,822 1,078 2,900
Namoli 90 5 1,822 1,078 2,900
Korowiri 200 10 1,822 1,078 2,900
Vuo 570 29 3,644 2,156 . 5,800
Matai Labasa 1,110 56 9,110 5,390 14,500
3.Schools 991 31 6,225 1,375 7,600
Coqueloa 40 0 1,470
Sangam ‘School 142 4 ;’ 0 / >
Valévasoga _ 311 10 1,400 70 1,470
Primary School} ;
Lekutu Junio¥ '
. K 2,02 1.1 3,190
Secondary -School 420 13 -025 -165 i
Lekutu Bhartlyar 118 4 1,400 70 1,470
School :
Total - - 173,035 | 142,165 | 315,200

Note : 1990 was set as the target year for the design.
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As to possible cooperation from Japan concerning the present domestic
water supply plan based on groﬁndwater development in Vanua Levu Island,
we suggest the fqllowing s (1) well-drilling machines and ancillary
equipments; (2) well construction materials; (3) pumping equipments;

(4) piping materials; and (5) spare'ﬁarts. These materials and
machines are considered indispénsable to the development plan.

Financial assistance for the said materials and machines seems to be

most efficient.

Régar&ing.the present project, among the equipments and materials
suggested for financial.assistahce, the quéntity of well construction
materiéls, pumping equipments and water distribution materials

for individual area 1s as follows. The total dost of these
materiéls and equipments including well drilling machines and ancillary
equipments, spare parts, and ocean freight was éstimated at 200 willion

yen,

Well Construction Materials:

Construction materials for all wells under consideration at all

areas and schools (20).

Pumping Equipment:

— Vertical turbine pump with diesel engine (4 sets): for Vunlcuicui(l),

Vinika (1), and Nabekavu (2).

- Vertical shaft mono type pump with diesel engine (8 sets) : for
Vunimoli and Waidamudamu (2), Vunivau Bua (2), and four schools

(4) .

- TFoot operated pumps (10 sets): for Vﬁhimoli Village (1),
Namoli Village (1), Korowiri (1), Vuo Village (2), and Matal Labasa
(5).

Water Distribution Materials :

Regarding the settlement areas, only to Vunieuicui which was
choosen as a model -area, the total foreign currency component is
considered for financial aids. As for the village areas where
Vunimoli was set as a model area, . required water distribution

materials (including'piping materials, small prefabricated tanks

- ITT -






and corrugated zinc sheet for shower room) are considered for

tenISites where foot opératéd pumps will be set.

The. Public Works Department of Fiji is reéponéible for the overall

implémentation'of the project. However, the Mineral Resources
Department (MRD) is commissioned the construction of wells which
will be put directly under the management of the Public Works Depart-—

ment after constructed.

The period of construction consists of three months of preparation and

order for the first stép“and six months of assembly and trangportation

‘for the seéond_sfép} Construction shall get started three months after

the arrival of méterials and equipments. But during these three months
for plénning-staée;pumpé can be fixed at areas where wells already exist
(3 schools). Thé_cdnstruction of water supply system in the settlement

areas will be carried by four working teams in apperiod of 24 months,

“The construction in the villages and schools will be undertaken by one

team and require a period of 12 months. The well drilling requires a

period of 30 months using one drilling machine.

- IV -






CHAPTER 1 OUTLINE OF THE STUDY






1-1

CHAPTER 1 OUTIINE OF THE STEUDY

Objectives of the Study and its Background

This study was' carried out following the preliminary study

conducted in July, 1980 concerning the domestic water supply plan

of Fiji and in respoinse to the TEqueét for aid submitted in August
19807to Jaban by the govermnment of Fiji for development of ground-
wéter resources.in the Vanua Levu Island.

As stated in the report on the preliminary study, Fiji is in the

procéss of implementihg a se?ies of five-year development plans;

the eighth five-year developmént plan Is expected to be initiated

in January, 1981. The seventh and the eighth plans place special

" emphasis on regional development, aiming in particular at improving

domestic water supply facilities er the purpose of obtaining stable
Suppiy of good quality water for Fijian villages and Indian settle-
ments that are found scattered away from urban areas. For this
pufﬁose, Public Works Department, in chérge of Water'works, has been
investigating the poSSibility of groundwater resources development in
cooperation with Mineral Resources Department in 60 to 80 regions in
the nation. However, due to lack of boring equipments and technical
experts necessary Lor the project, the groundwater dévelopment

has not been well under way.

Also the prospécted budget at F$4.44 million (or approximately 1,240

million yen) allocated to rural water supply development plan in the

eighth five-year plan is considered insufficient for the successful

implementation of the plan.
These conditions described above constitute the background of the

request for aid submitted to Japan by the Goﬁernment of Fiji.

" The ijectives of the phase II study is to investigate the most

effective way for thé Japanese Govermment to assist Fiji Government
implementing the projects for developing domestic water supply systems.

Hore specifically the following tasks have to be performed. First

of all, the project areas for domestic water sdpply in






the Vaﬁua Levu Island, priority ranking for six settlements and

five villages were chosen for the study areas in basis of the re-
commendations of the preliminary study and also on the request of
the Fiji Government. Then, for each of these areas, basic design
and cost estimatien are drafted for set to the construction of water

supply systems, in addition to the investigation of groundwater

development.,

-7 -






1-2

- Project Areas

' The'préject areas for this study were determined as gilven below,

BaSeﬂ on the‘results of the preliminary study and the requests of

the Fiji*gqﬁernment as they were clarified during discussions with

the survey team., The locations of these areas are shown in Figure

1-1.

Settiements
.(l)  Vuricuicui
f2) Vuhiké
.(3) Vunimoli
,(4). Wéidamudamu
.(5) Nabekavu
(8) .Vuniﬁéﬁ Bua

(7)' Séaqaqa

b

Note: ;Seééaqa was one of thé'objects for the field survey
- as réquested'by the Fiji Government,1but is not treated
as the projégt area in_this study sinée its area
under the development:plén'is too large and it is

left for future development by national policies,

Villages

(1) Vunimoli

_ (2)._Namoli
(3) Korowiri
(4) Vuo

(5) ﬂatai Labésa

Others

During the field survey period, an additional request was made
BY.fhe Fiji Government for the investigations of existing wells in
brimary and secondary schools. The followings, are the schools

that this survey dedlt with.






'(1)_ queioa-(Ihonggeloa) Sangam School
(2). Velebasoga Primary School

(3) Lekutu Junior Secondary School
(4) Lekutu Bhartiya School

This study thus dealt with facilities for seven settlements

(gf'which six essential), five villages and four schools.

IWhat is meant by a "settlement" is a c0mmun1ty with gathering of
two’ or three houses as one unit scattered mainly in sugar cane
fields and most of these houses are inhabited by Indlans

_A domestlc water supply system for these scattered communities

is called a Settlement Water Supply System, which is characterized
by relatively large project area and the total populathn served
of 400 to 2,000 persons.

" On the other.hand, a domestic water supply system.for Fijian
people who form a larger village (20 to 30 houses) of 150 to
200 popuiation is called a Village Water Supply System. The se

are- two répreéentafive rural water supply system is Fiji,

These are two representative rural water supply systems in Fiji.



Fig. 1-1 Locatlons of

Objective Areas for the Study
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Methods and the Scope of the Study -

The'basic_design (the second phase) study wés accomplished in 85

days includihg 36 days spént for the field inﬁestigation. Tt was
found difficult to.iﬁvestigate all thgfproject areas In the same
degree- of detail and to-dréft basie design based én the investigation
résﬁlts. .In view of this difficulty,'tﬁe gurvey team adopted a method
of the study shown in Figure'1f2; .

Folioﬁiﬁg-the scheme in Figure_l—z,.firét the settlement of Vﬁnicuicui
was'seieéted as a model area for formulating Settlement Water Supply
Systéﬁ, since the area had a high priority and water supply sources

had_beén_decided'upon. Detailed field investipation was conducted

and a basic design was draftéd'for-the Vunicuicui settlement, and for
'other settlements, domestic waLer supply systems were planned based
on. a brief fleld survey, air photos, ‘topographic and ge010g1c maps and

' other data as wel] as, the basic design for the model area.

The same method was. applled also to formulating Village Water Supply

'System, and. the VLIIage of Vunlmoll was selected as a model area.

‘The study'ihvblved coilécting'data netessaty for drafting basic design;
" a survey of all the project areas and detailed field investigations

" of the'modéifareasaincluding reconnaisééncé of local topography,

1nspection of locatlons of wells and distribution tanks

"Water quqlity of existing wells in the areas was also tested Based

oq the results of thege investigations, drafting of basic design for

~the project gréas, estimation of construction costs, evaluation of the

project-and -examination of cooperation schemes were conducted in a

stepwise manner,:






Fig. 1-? Flow Chart showing the steps of the study

Local water works in Fiji
(Object: Vanua Levu Island

Settlement Water Suppiy‘ Village Water Supply
Model Area ' -_-Other'Areas . Other Areas - Model Area
Vunicuicui Waidamudamu - Namoli Vunimori
Nabekavu Korowiri
Vurnimoli Vuo _ _
Vunika - Matai Labasa
Vunivau-Bua
_(Model design) _ (Model design)
~ Scope of analysis ‘ _ Scope of "analysis
= Field Investiggtibn " 7 - Field Investigatibn
o (Detailed) ' (Detailed)
- Investigation of . ’ _ - Investigation of
‘groundwater develop— groundwater develop-
ment o g o i ment
- Investigation of ~ Tavestigation of
water supply system o : water supply system
~ Basic design B ' - Basic design
- Estimation of - - Estimation of
construction costs - construction costs
W B
' Scope of analysis . = Scope of analysis
~ Investigation of - _ - Investigation of groundwater
" groundwateér development development
—"Basic. design . o ) o= Basic design
~ Estimation of construction - Estimation of construction
casts : : | . costs

Evaluation of the project

Examination of cooperation
schemes and recommendation







1~4. Members of the Survey Team

" Speciality Name : Affiliation -

- General Susumu Sakapuchi Kyowa - Consultant

Leadel . eneral” 9 agqc Co., Ltd.
" Member ‘Machinery and | wi1io Rurosaki | Kajitani Engineering

Equipments Co.; Ltd.

" . Facility - ‘| Masaharu Takasugi| Kyowa Consultant
Planning 1 Co., Ltd.

" j ~ Geology, - Mitsuyoshi . Kyowa Consultant
Hydrology |  Nishikawa Co., Ltd

154 Schedule of ‘the Survey Team

Day of

Date'f Week_.

Survey Activities

Oct. 3| Fri.. _Leave'TOkyoT(All_members)

4 Sat. Arrlve Fiji - (Nadi)
' . Arrive Suva

5 Sun.” | Meeting among the survey team

6 | Mon. [ Visit the Embassy. First discussion session with
Mr. Reid, Mr. Taylor of PWD and Mr. Rahiman of MRD
concerning objectives, methods, scope and schedule

of the survey. (From,z p.m. at the Embassy)

7 Tees. VlSit the Mineral Resources Depariment, study and
observat1on of the Pipe factory (Stinson AHI Limited)
and others,

8 Wed;  'Arfive Labesa

Meet Mr. ‘Booth in. charge of Wate? works in the
Vanua Levu Island and receive basic information.

Survey : Seagaqga area accompanled by Mr. Rahiman.

9 | Thur. Survey : Vunika, Vunicuicui and Waidamudam areas.
' ‘Investlgafe the intake point of municipal water
supply for Labasa.

10 | Fri. Survey the villages of Nakama and Vunimoli.

Mr. Rahiman returned to Suva in the afternoon.







Date

Day. of

Survey Activities

23

week
Oct. 11| Sat. Study materials obtained. (in the morning)
Survey the villages of Vuo and Matai Labasa. (in the
afternoon)
Sakaguchi, the leader, returned home (arrived in
Tokyo on Oct. 12) '
12 Sun. - Inspect the port of Savusavu used for unloading
-machinery and materials.
13 'Mon. Mr. Ratuyawa arrived at Labasa.
' Office work
14| Tues. Make necessary arrangeménts with Mr. Booth.
: Inspect the munlcipal water supply reservoir for
Labasa. -
Office work (afternoon)
15 | Wed, Tnvestigation of Vunicuicui, the model distric®.
: Examine geological conditions of Vunika area.
Survey the villages of Namoli and Korowiri.
.16_'Thur;. Survey Yunivau Bua and take samples for water
quality tests.
17 | Fri. Investlgation of Vunlmoll village. :
. Take samples of currently used water supply source.
for water quality tests.
Also take samples of groundwater from ex1sting wells
at Indian school in Vunicuicul area.
18| Sat. Sécond sﬁrvey of Seaqaqa, take samples of hot-spring '
near Nakama village. .
19| sun. Office work
20 Mon. 'MEetlng with Mr. Booth to adjust OPIDIOHS on
master plans etc.
Three members leave Labasa and arrive Suva (afternoon)
21 | Tues, _ Office work (at the Embassy),Data collection
22| Wed. Office work {at the Embassy)
Thur. Ditto

- 10 -.







pate [Pay of Survey Activities
‘ week | .
Oct. 24 Fri. Meeting for an Interim report with Mr. Reid,
E o Mr. Taylor of PWD '
and Mr. Rahiman oflMRD
25 Sat. Kﬁrosaki,_the'member, returned home (arrived in
. Tokyo- on Oct. 26)
261 Sun.’ ‘Holiday
97 | Mon. | Office work (at the Embassy)
28 | Tues. Sakaguchi, the leader arrived in'Suva'(Left Tokyo
on Oct. 27) :
29 Wed._ OFfice work (at'thg Embassy)
30 | Thur. ‘Inspect Qater treatment plant in Suva, colléct
' hydrological data.
.31 Fri. : Office'work (ét the Embassy)
Nov. 1|sat. Holiday
2 | Sun. Holiday
3 'Mon.- " Draw up a pfogress report, .
4 | Tues. Ditto
5| Wed. | Ditto
6 | Thur. ‘Final meeting with Mr. Reid and Mr. Taylor
' ‘and Mr. Rahiman.
Submit the progress report.
Exchange of Mirutes. (at the Embassy)
7 Ffi. Sakaguchi, Takasugi and Nishikawa leave Fiji
{arrive in.Tokyo)

- 11 -







1~6

List of Organization with Persons in Charge and Interviewees

As described before, the rural water supply development projects

in Fi]l have been undertaken by Waterworks Div1qion of Public

: Warks Department, the auther;tles concerned, in cooperation with

Mineral Resources Department conducts in developing groundwater
sources, These projects have besn implemented based on the procedure

outlined in-Figure 1-3,

Fig;'i43 Procedure of rural water supply development projects

finistry of Works and. Communication,\.

Public Works Department Ministry of Land and Mineral Resources,

" (PHD) Hineral.Resources Department (MRD)
ot . e I
;- (Request for groundwater !
) development) :
1 _ ' i
Facility planning and Preliminary investlgation of
detajled design ) . ) local hydrology and geology
: based on materials already
available

: 1_ ”Conetruction_ _ : l__
‘ - ' , Field Survey :]

T

lExploratory boring]

Are quality and
quantity of well
water appropriate for
full-scale opera-
tion as a water
supply Scurce?

YES

Complete the well
for a full-scale
(Deliver to PWD) operation

,Organizetier of Public WorkS'Department and Mineral Resources

Deﬁartment are gilven respectively in Figure -4 and Figure 1-5.

As seen in the survey schedule,  the survey team met with many high-
ranked officers in these two departments and the counterparts. They

prov1ded with many useful opinions and advices as well as essential

data.



Fig. 1-4 ORGANIZATION CHART
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Mg, 1-5

ORGANIZATION CHART
: OF :
MINERAL RESOURCES DEPARTMENT

(MINISTRY OF LANDS & MINERAL RESOURCES)

MINTSTER OF STATE OF KEY
LANDS AND MIN. RES. Femu
W.J. CLARK : {__1  Officers on Study Leave/Training
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e T .} 'D.WOODHALL A.GREEN A, SIMPSON >
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| A.COUNDER(ACTG) D.NAND -
. _l.'J_I L iSIl‘A.} (sTa.] [574] [STA) [s iis:m“s:ml
STA.| | STA ]| |STA. ; o L, BULTSCLEVU S.NAND|F.SANDAY V,CHAND M.PRASAD S.SHINGH
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T.VUTE L.WONG - ETUFUA ~ CT.FATTAKT  F. WHIPPY D.DARAN. STUARA A.PEATAP . R.KUMAR  M,KONUSI .5.DUGLWU V.NAS
BALE T.TAMANT P. CHANG S.PRASAD M. NANDAN F.N.VULA 'S.AHMED  R.LAL B.NUKU
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Table 1-1 giveé a list of the persons that the team talked with and also

the counterparts,

Table 1-1 List of Interviewees

Katsuji Takayama

Affiliation Name Position
Mr, Alexander Reid Director, Water &
Sewerage
.Mr. Peter Taylor Principal Water
Engineer
Public Works . Mr. Billings District Fngineer
Department ‘Northern
Mr. Jeff Booth Senior Water
' o Engineer, Northern
Mr. Lioyd Harris Hydrolbgist
Mr. Abdul Rahiman Principal Geologist
Mineral = Mr. Robert Banner Drilling Superintendent
Resources _ : '
- Department Mr. Samisoni N Ratuyawa Technical Officer
: : Hydrogeology Section
(Counterpart)
Mr, Vesikula Narman Technical Officer
o Drilling Section
Mr. Chhagaulal Patel Principal Chemist
‘Mr. Hiroshi Ohtaka Ambassador Plenipotentiary
JapaﬁeSe‘ Mr. Tsutomu Sugimoto Councillor
Embassy s :
- Mr. Second Secretary
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Minutes of Discussion
MINUTES

In respoﬁse to_the request made by the Government of Fiﬁi for the
Groundwater Prcjeét (Hereinafter referred to aq_ 'the ProgecL") in
_Vanua Levu Island, Fiji, ‘the Government of Japan has sent, Lhrough
.Japan Tnternational Cooperation Agency (JICA), a team headed.by
Mf{ Susumu Sékégucﬁi.to conduct a basic design study for 34 days
from 4th October till 6th November, 1980.

The team stayed in Vanua Levu Island for 13 days and .visited the
Progect sites as well as Savusavu port,; and had meetings with the
offlclals and engineers of the Mineral Resources Department (Here-
1nafter referxed to as "MRD") and the Public Works Department

(Hereinafter referred to as "PWD") Northern Division.

The-téém also tad a series of discﬁséion“and exchanged views with
the officials of the MRD as well as PWD at the Japanese Embassy in
Suva.

Both parties have agreed to recommend to their respective Governments
to examine the results of the study attached herewith toward the

realization of the Project.

6th November, 1980

nnnnn O I I A BN R R R R N I e I N N

f Susumu ‘Sakaguchi _ Alexander Reid
- TEAM LEADER . - DIRECTOR OF WATER AND SEWERAGE
- THE JAPANESE SURVEY TEAM PUBLIC WORKS DEPARTMENT

GOVERNMENT OF FIJI
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MINUTES

The proposed sites of the Project will be at various settlements

and villégés in Vanua Leviu Island in ¥iji, e.g. Vunika, Vunicuicui,

Waidamudamu, Nabekavu, Vunimoli, Vunivau (Bua) etc.

The. objectives of the Japanese Assistance is to provide necessary

well driiliﬁg rig with anciliary equipment and incidental

_facilitiéé'aﬁd limited extent of the materials for the pumping

and water distribution systems in order that the PWD Northern
Division with the Cooperation from the MRD can develop ground-
water resources and cohstruct water supply points in the Project

sites.

The_JapanesefSu;vey Team will cohvey the desire of the Government
of Fiji to the Govefnmeﬁt of Japan that the lafter_will take
necess?fy-ﬁeasures to.COdperate in'implementing the Pfoject and
will prbvidé.the'well &riiling3rig and other items as listed

in Annex I within the scope of Japanese economic cooperation

in Grant form.

The_Govérhment of Fiji will take necessary measures on condition
that the gfantfassistance by the Government of Japan is extended

to the Project:

a) to secure and ensure necessary local hudget and staffs to

carry out the Project.

b) to ensure to provide. {tems necessary for the Project other

~than listed in Annex I.

- 19 -~






o

o

to ensure'prompt unloading and costoms'cieerance"in Fiji

of imported machines and’ equipment for the Project. And,
also to facilitate the internal transportdtion as well as

appropriate storage and preventive maintenance for them

o exempt Japanese national concerned if any, from customs .
:dutles, internal taxes and other fiscal levies which may

:ibe imposed in FiJi on the occasion of the supply of goode

and commissionlng service of - Lhe Supplled machineries for

the PrO]ect






ANNEX T

._Items'requested by -the Government of.Fiji whose cost oill be born

. by the Government”of_Japan::

1) Well Drilling Machine and Ancillary Equipment

"Truck mounted well drilling rig, w1th drilling tools. for
'dlrect-mud circulation as well as azr percussion drilling
methods 1nc1ud1ng drill bits, fishlng tools, casing tools;
test end development equipment, tender truck with crane

and:pickup'trUCRS.

'2) 'Weli Construction Materials

Surface steel casings, well screens and incidental supplies

3).- Pumplng UHlLS

"Manual (foot) operated pumplng unlts and submer51ble or

vertical shaft deep well pumps with power units.

4} Water Dlstrlbutlon Materlals

_Plplng materlals, water tanks ete.

-5): Spare Parts and Supplles .

'ukare parts for two years operation for- the drlll rlg,
compressor, englnes, pumps ‘and vehicles 1nclud1ng drill

bits and other wearlng tools for the well drllllng.
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CHAPTER 2 OUTLINE OF THE PROJECT ARFAS

2.1  Natural Environment

1)} Location

Fiii is located in Southern Melanesia in the Southern Pacific
Oceén, 1,848 km north of New Zealand and 3,154 km toward

north-east from Australia, Its territory has the area 18,273 kmz.

Among 320 large and small islands that constitutée the ﬁountry

of Fiji, the island at Vanua Levu, the object at the survey, is

the second largest, next to the island of Viti Levu where the

city of_Suﬁa, the capital, is situated.

The island of Vanua Levu is of a loﬁg and narrow shape, about

170 km iong in the difection of east-by-northeast to west-by-southwest
and abbut 35 km wide, ﬁith the area 2,317 square miles {(or 6,000 kmz).
Tt extends over Long. 178°30' E-180°E and Lat. l6diO'S~l7°S.

Located toward slightly east from the center of the nothern
shoreline is the town of Labasa, Division Headquarters. Labase
is approximately 130. miles (or 200km) from the capital city of

Suba in the morth-by-northeast direction (See Figure 2-1),

2) Topography

On the Vanua Levu island,about 10 volcanic centers formed by
Véicanic_eruption along the major axis of the island, which
ébﬁ§tithte the mountainous region. The major axis of the mountain
1ies:ﬁearer to the south-east coast, and thus the south—east

" slopes. are steeper,

The maintain region ranges in altitude from about 1,000 to.Z,OOO
feet (or 300 to 600m) with about 10 peak of 2,000 to 3,000 feet
{or 600 to'900m) height, The heighest peak is Mt, Nasorolevu
having 3,386 feet'(or 1,032m) located south of Labasa.

Between the foot of the mountain region and the shoreline a
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 Fig, 2-1

Location of Fiji
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3)

.chainfof'rugged-hills-e#tends.- Theée hills develop in the north-

by-northwest to southwbyusodtheaSt ditection in the form of
branches. ' . |

Rivers ruﬁ through lowlands between the hills, spreading alluvial
plains toward Lhe ‘shoreline, The_alluvial plains at the mouth
of Labasa, NdrekeLi-and Wanikoro riﬁers are rélatively large

but othefs and all gmall.

Figurex2e2 giﬁés a topography map at the Vanua Levu island.

Geology and Hydrbgeoiogy

(1) Outline, at’ 10ca3 geology

 1he local gelogy of Lhe Vanua Levu island consists of
volcanic-and sedlmentary—type rock of Upper Miocene to Recent
ége; _ _ : .

There are four distinct Volcanic Groups aud an alluv1um ErOoup.
These groups arranged on a stratlgraphic classification basis

as.Table 2_1.

fable 2-1 Strétigraphic'cléséification of
~the Vanua Leva island

(the western and central part) (the eastern part)

.Qua¥ternary .'Present ' Alluvium
period : :
'Mbﬁa'Grun ~ Undu Gp.
R o Pliocene . | Marard Gp.
Cen0201c Tertiary - Natewa Gp.
Era.:_ S : Natewa Gp.
. period . :
: : Miccene

" The géoldgicél struéture and its distribution may be clarified
by Flgure 2-3 and Figure 2- 4. '

Characterlstlcs of each geologlcal group are descrlbed below.
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Fig. 2-3 General _Geolbgica:l Structure of Vanﬁa Levu
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Fig. 2-4 Geological Map
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(1)

RO)

@

(3

(4)

'NateWa Group'

This group consists primarlly of basic andesites and
volcaniclastlcs rockso ' It is found distributed
widely in the central part of Vanua Levu and the area

_extending:from the Yangganga-lsland on the west to the

Rambi island as the east.

Undﬁ Gfoﬁb

Distribution of tﬁis group_consiSting of dacites and

rhyolites is confined to the north-western part at the

island, . Unconformity is observed of some joints with

- the:Natewa Group described above,

Narard Group

'Ihis'gfodp'is ﬁrimstily of acid andecites and its

distribution is confine to the western part of the island

. as wvolcanic plugs and bedded breccias at points where

“the Natewa:Groﬁp and the Mbua Group come in contact with

each other.

Mbua . Goup

This Group isg malnly massive, subaerial flow basalts

~which orlglnated from a shleld volcano in the southwestern

part of the island, ' Tts distribution is confined to the

south=western part of the 1sldnd

Outline. of local hydrogeology"

Groundwater development initiated in 1970 in the Vanua Levu

_ island is still at a preliminary stage, and extensively

sxploratory borllng is underway,

:_The number of exploratory and production. wells drllled by
1980
,been fully grasped yet.

to ‘14, :but the ‘distribution of aqulfers has not

Promising geological strata in the Natewa and: Undu Groups-

include zones of elastiec rocks that have not undergone
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fceﬁenting, weathered zoﬁe of 1ava.streams, éones with
'.extensive joints, fractured zéhes such as faults

by geological'movements. Zones with columnar joints
;deﬁeloped in the basalt lava flows in the Mbua Group are

also considered. promising for good acquifers.

Aq¢ording to earlier reports, a typical explbfatidn well has

a diameter. 150 to 200mm and'depth 40 to 120m but in most

caSés 40 to 60m. Pumping tests have been carrled out, but
some wells lacks the data. Values of hydrogeological
parameters are h1gh1y variable with the pumplng rate ranging
from 65 to 600 m3/day, the 3pec1fic capac1ty from & to 75
m3/day/m and the transmlssiv1ty from 5 to 250 mzlday. These
data are ClaSSlfled according to geological divisions as given

in Table_Z 2,

Table 2--2 Hydrogeological parameters for
' each geological division

Geological Pumping Specific Trahsmissivity
division rate. - capacity )
' m3/day m3/day/m . m”/day
" Undu Grotp 109 v 2292 8~ 26 10~ 11
‘Natewa Group 65 v 363 | 2a74 4G4
" Mbua Group | 1817608 |- 6~70 74250

ﬁ'The 1ocat10n and the dlmen51ons at ex1sting wells are glven

.-respectlvely in Figure 2-5 and Table 2-3,

_Nothing much can be sald about Undu ‘Group at wells, since the
.number of wells is small. 0f four wells in the Natewa Group
for whlch pumplng ‘data were availaﬁle, threé-have records on
pumping réte_qf-80;180 and 363 m3fday, respectively., 1In

' contrast, five wells in the Mbua Gfoup'héve recorded the
pumping rate of 181,269, 375, 428 and 608 m’/day, respectively
aﬁd_thqs this'grbﬁp_ié_édnsi&ered superior in the quality of

aquifer than Natewa Group.
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Table 2-3 List of Existing Deep Well

e N — -

Drilling . K . Depth . Pump Test : '
date Kock | Depth brilling WALEE o i : Final Present
commantad Well HNo. Location . diameter Casiag " “Depth of slots, X Fumping Specific | Transmls- - R casing condirion

Broup {m) first . S0 2. pawaf. Drawdown
~ . (m ~ fmm) crvuck specification and length (=) rate () capactty | sivity Remarks {type®)
| completed L. . 1 R SR For pump test | e {n?/day) (w3 /dayfu))_ (n2fday) B ) L ]
e 1 T _ {m) | {Depth-Diamater- (w) I bug. k. 7 Not use
y 2T YAN §/2 Waigele  |Matewd | 64.63 #1szl. kinds) “Type 1 becanse well
"20.5.70 colla
i psed

1 | _—*"F—_'_“;F‘—ﬁ__—“["_ e et S Y I - T - T = . "ré”'_'“'_ T
11.6.70 .

» Handuna P#152 u

E - . T

5.10.70 savenakal Natewa { 128.43 ype L
e} B R e e _,_&__.—.I__,,W__,_‘ - o e — - I — b e — - = e ————
3.10.7Q N3.05  $203
i W . I 36.58 2.14 ] 10.67 )
3 ) ps.aa.ze | VAW B/3 ) Ravging Tdu B5-34)  ags.a gisz} 7 _ Type 1 '
UV (U IO e S [
] o1 ;;T_i_J‘Li ] . . . 7 T T Could rot measure
Pt VAN 6/1 Nakama Ratewa B4.62 11.89 5.18 180.1 because dipper vedged "
N w12.3.71 between casing and Type 1
i borehoic.
L e | L L _— B e B B . s
n _{ Nog use hecause
i9.3. . 1 £atled
VAN La le Warewa 95,12 $152 Type pump £
5 145,71 AN 676 PEES ater _ . {Settlement)
__——_f—--ﬂL-—\-__& - - ghl.«—-_m SIS EE———— M__W——r__—-_ o — - S - - ]
g |1:6:7} vaN 6/ Yunivarhea |Napewa | 33.53 10.67 | 2.23] 31.53 65.5 | 131.31 2,00 liole pumped empty in § Hr. Type 3 Not use
+28.6.71 . . 6 Hr.
T ] - - | T . e e R R B T T T T et use T
. . . . bacause putp
3 2,‘\;‘;171 vad 8/5 Yalehosoga |Matews 50.1 $152 0.4 bry 80,81 fole pumpgd empEy Type 1 fafied {School)
— 1t e —l— l»f-—--—l-’——*——“ Bt Bt —"Mlﬁ—-—‘-—-)—ﬂ#--——- 1 —1 — e [ e — e ——«——'}; )—"-I
O Use
o | 23.8. 71 . 39,32 | 0.56 | 16.77 269.8 16.21 16,72 11,33 Type 1 Bocause pump
§ 21.9.91 val 3/1 Korokandl EMbua 45.72 failed (School)
“‘———*'—'_-“‘—‘—‘—'-mh—"_“""’_“—_‘ — — “_‘———""‘——""_‘—_4‘*_"“—'_‘ e i I e — Rt T — .*—‘— ‘—‘_‘m"_ — -
) because pump
g 19.2.72 VAN 6/8 Coqelon Undu 45.73 #152 6.86 | 20.33 109.2 13.47 §.11 9.72 Type 1 faited
~2.2.72 . B | . ¥ {Settlement) —
o . n—F_’Hﬁ_ ! T T .-_'7 . ’ Uee fO'l: Iﬁdiﬂﬂ
9.3.72 : - 038,44 $203 & 4152 .2 .00 ! 363.6 4.88 74,47 94,2 Type 1 School since

10705505 4o | AN 6/7 | Venlculcui [Natewa | 57903 a5y gy 4152] 038.6 4132 steel makel el B I : , 1978 (School)

- [ R L S I S S RN S
o N P . ﬁﬂ e e : Type 2 #1350 THC

0v3.05 $254 'gﬁioiﬁéﬁgﬂs:;i:il 19.82 & 2_2.87} 11.28 - - 2 25 Depth of slots Possible to use
11 25.4.80 . CDH/W/B0O/22 [ Vunivau Bua|ibua 46.34 4], 16 622860 19,82 51 léwﬁﬁ 34 4177.8 38.11 ~ 41,16 ] 0.083 879 608.8 8.707 69.% 0 37.20k6 ., 3
220.5.80 nG6.34 $3778] - T en 41,16 ~ 46,34 (open} ] 3= 11.24 B . )
A T | A b o open | - — R S M= A VX: 1 1< [ B
B 6.1 ¢254 steel 3.05 & 15,94 : 5
05 %1526y 4o 6o | g5 | amen | a7s.l 2740 0 2150 | 100 Repth of slota Use for Indlan
8.5.80 BIUE0/23 |Vunivan Bua]Mh 45.73] 06l @23l g g (001524 4103 steal 15,24 » 45730 4 & : -~ : ' - 12,2045, 73 Seheol {Sthool)
12 4780 |7 univau Bua|Mbua 43. ~45.73 22860 “0°°7 owas.73 4152 PVC L | o 3353
L e — ] - ——ﬂL——'———P—-A%—'—_W—L——‘*L‘-—“I———*%Q’—“'—‘ e S - Type 2 3155 PVC | Not use hecause
’ 09.15 $254 steel 15.24 . Depkh of slots well coliapsed and
16.7.80 ) . 0n9.15 $254 - 9.15 ~ 1524, a4q g3 0,13 6.02 7.29 N 1E 20 ot dvdnkabl
; 2 H .98 5.18 |003.05 4203 steel . 9.15v15. B not o e

13 a31.7.80 C?Hfif80/ 4 {Yunjvau Rua|Mbua 60.9 ~60.98 £203 608 $157 PYC 27.44 ~ 60,98 ' - } 27,ﬁ4%60.98}1~39'63 o N

— S O SN— _',__ . j,w SRS (RN (N | 27.44760.90° |
11.9.8 | . 0ng. 15 $254 428, 8 13.92 3G, 81 36,87 Type 2 i

14 %25_-9‘380 caﬁfwlsp}hz Yunivau Bua|Moea s1.8 | - os1.g ¢203 5.18 G 3 _ B
| T i Type 2 Type 3

% Final éasing Lype ype Steal casing all QaSins hack £111

Without casing
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4)

Meteorology and vegetation

The meLeorology of the Vanua Levu 1sland is clearly affected by

.its local topography, and the climatic w1nds from the qoutheast

give higher prEC1pitat10n to the eastern and southern parLs at -

the_lsland, which are covered by dense a thick growth of troplcal

' rain-forest. On the other hand, the nothern and western parts

behind the mountainous region has relatively low precipitation
énd are covered mainly long grasSeS'and scrab. On low marsh

‘lands along the shofelihe,.mangroves flourish.

. On tho islands of Vanua Levu and-Taveuni, 74 meteorological

observation stations existed as of 1978. One station has

'obserVation records for over 70 years and a few staticons have only

3 to 4 year records.

Table 2-4  Number of_meteorological obsefvatioh
station on Vanua Levu and Taveuni isands

Leﬁgthiof records Number of
(years) '
70 o 1
50 % 69 _ '
30 V49 7
_z_olng 18
15719 _ _ 12
10v16 - 8
5% 9 18
3 4 : 4
Total _ 74

Based on the meteorological data of these observation stations,

‘annual average precipitation are drawn as given in Figure

2-6.

"The mountalnous region of the Vanua Levu island is high-precipita-

tlon area with the- annual precipitation raging "from 3,200 to

6,400 mm, while the annual precipitation in the hllly districts
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and’ plains in the nothern ‘part of the is]and is between 2,000

and 2 800 mm. Accordlng to the ocbservation: data at the Labasa
Mill. and the Labasa Airficld looated in the town, the annual
average temperature is 25.4° C, and the maximum dlfference in

the manthly average between 23.5°C in Je1y and 26. 8°C 1in Fehruary
is only 3. 3 C; that is the region is under very warm climate

throughout the’ year.

'Despite this'miid CIimete, theiregion has both dry and wet seasons.
During’ the dry season (May through October) both temperature and

‘precipitatlon are 1ow, ‘and ‘the reverse is true for the wet season
'(November through April) ' Veteorologlcal data for the Labasa

area glven as a reference in Table 2-5.

Tabie_Z—S ‘Meteorological data for the'Labasa area

. Mean Teﬁperature (°C)

Jan.|Feb. Mar. Aﬁr. May. [Jun. Jul, Aug. |Sep.|{Oct.|Nov. Dee. Year

Labase Mill 26.6(26.7|26.5|26.1|25.1{24.3]23.7|24.0[24.7{ 25.3[ 25.8(26.3{25 .4

Labasa Adrfields  |26.6]26.8]26.2[26.2| 24.9 24.4123.5 23.8|24.7|25.4]25.7|26.2]25.4

& Labasa Mi1l (Lat 16 3/&‘ s, Long 179°23 1/2' E) Number of Years 39/40 HT + 3.35m
VLabasa_Airfield {Lat. 16 238" S,_Long 179°20 1/2' E) Number of Year 14/15 HT + 14.%4m

Montﬁly Mean Temperature  (mm)

labasa Airfields | 356 | 456 | 406 | 239 | 81 | 35 46| 33 | 81 ] 85 | 169 259]|2,295
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2-2 ‘Social Eﬁvironmeﬁt
1) Population
According to 1976 population statistics, the total. populatlon of
Fijil 1s 588,000 of which Fijlan and Indian constitute about 94%
and the rest p0n91sts of Furopean, Chinese and other immigrants

'from_Océqn Islands, The Indian §0pulation is slightly more than
the Fijian. '

Popdlétion changes from 1936 to 1976 are as given in Table 2-6.

Table 2-6 Population changes
(total of the Fiji islands)

Year | 1936 1946 | 1956 |. 1966 1976
Population | 198,000 | ~260,000| 346,000| 477,000 588,000
Ratioiﬁb-._ : _ _ : _

the ‘previous | . - 1.31 1.33 1.38 1.23
decade o '

'$he7rate_of incréase iﬁfpopulatibn is relatively high it was
382-in-the:1956 - 1960 period. The éubéeqﬁent decade, however,
obserbed:a lbwér,iﬁéreasé'rate"df 23%, and the increase in the

latésﬁ'few years ‘1s expected to be around 2% énﬁdally.

The population,of the Vanua Levu 1slands was 103 000 in 1976
corresponding to about 18/ of the total populatlon of Fiji.
The population of the. prO]ect areas is summarized in Table 2-7.
| Figures given in the table are not exact, but the total population
‘was’ about 9, 300 in 1976, and it is expected to increase to about
12 300 in 1990, the target year for the present (the second phase)

'study for basic design
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(2)

3y

Table_2—8 Gross Domestic Product (GDP):

_ . Nominal value Real value (1968)
tear GDP Increase (%) GDP Increase(%)
1970 | 168.9 20.2 148.7 -

1975 | 515.4 25.5 1-196.8 0.1
1976 | 570.6 10,7 202,1 2.7
1977 . 649.5 0 13.8 2111 4.4

._1973 729.9 : “12.4 216.4 2.5

(1 million Fiji dollar)
Current Economic Statistics
Bureau of Statisties

" Economic development plans -

" The seventh development_plan for the petiod 1976 - 1980 aims
_ at 7.3% annual ayerage increase of the Gross Domestic Product.

'Thie-deyelopment'plan places emphesie on reduction of discrepancy

in income and employment levels between urban and local areas
by-dlstr;butlng economic activities. This goal, howaver ig not
easy to attain, and it will be succeeded by the eighth development
plan for the 1981 - 85 period. 7
The rural water supply development plans form 11nks in ‘the series
of pro;ects under the eighth developmeut plan. The p]an has not
been made publlc as official documents, but the total budget at

4, 44 million F131 dollars is expeeted to be allocated to the
rura1 water supply development plans, of which 2,74 million

FlJl dollars will be spent on the settlements and 1,07 million

Fiji dollars for the villages.
Industries-

'Agrlcultural productlon 1nclud1ng fishery and forestry sections

is about one—flfth of the Gross Domestlc Product ‘The major

agrleultuIa] product is sugar that accounts for more than half

of the total exporte for Fijdi every year, The next 1mportant
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' products are coconuts. The forestry is expected to grow and
improve the composition of exports. The forestry with pine
and:other'kiﬁds of trees has been under way, and some trees of

over 10 years aged have alreédy been exported.

The tourism 1s also contributing to the economic development of
Fiji. The total number of tourists was 184,000 in 1978 of which
'40.7% is from Auétralia,'ZE.Z% from New Zealand, 16.0% from

U.5.A, 5.3% from Canada, 2.,3% from Britain and the rest from other
places. A regular passenger service from Japan started in July,
1980, which wili'increaée tourists from Japan. Revenue from

the tourism and sugar exports are compared in Table 2-9.

‘Table 2-9 Major industries in Fiji for
obtaining foreign money

.?gar ' Sugar . Tourism. Others Total
1966 | 21,7 7.8 20,5 | 54.0
1969-  28.1 185 | 33.6 80.2
1977 | 93.6 68.5 65.4 | 227.5
1978 |83 ©73.0° 77.7 234.0
lﬁigéggf 35.67 1.7 33.24 | 100 %

3) Lifestyle
(1) Clothing

Usualiy Fijian clothing is characterized_bj a half-sleeave
shirt and a skire-like cloth called Sulu Vaka Taga for a
man, and for woman by a combination of Sulu and satin
_daﬁask which is called Jabb. 1In urban areas, however,
troﬁsérs, jeans and one-piece dresses are more COmMmMON.

Many Indian women in a sari are also seen.
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(@)

(3)

Food

The principal foods for Fijian are casabas, taro and rvice,

‘but in urban areas imported foods are abundant and canned

meat and fish meat as well as domestically produced meat

aie'popular as side dishes. The principal food for many

- Indians is curry.

Housing

Wiqely distributed in urban areas are zinc-roofed houses,
which have made ways into other afeas, too, Polynesian
houses made of logs, palm'leaves and'bamboos predominate
country.sides; .

The housing gituations in Vanua Levu island are as described

in the follwing paragraph.

Habitation patterns are different for a settlement and a

village. A settlement is inhabited by Indians who settled

primariiy.for sugar cane production and built a house on the

farm; as a result houses are scattered. A village, on the

:other hand, consists of Fijian households_that have houses

concentrated on the land inherited from their ancestors.

Typical conditidns_of location for these two types of housing

_are_illﬁstrated'by Figure 2-7, where a few villages are

seen'distribqted in a district of settlement.
Figures 2-8 Ehrough 2-10 show typical plans of houses in a

settlement or a village.
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) Fig 2-7 Cénditions of Location for Houses in

Settlement and Villeges
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Fig. 2-9° Vunimoli Village S=1/1,000
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.-Fig. 2-10 'Typiéal House of Fljian Family in
T Vunimoli Village

Scale ¢ 1/50
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Transportatién

:Roaﬂ networks in Fijt are moquy in good conditions with the

1ength of public roads reaching 3, 300 km, of which 1,200 lan
is paved, In Vanua Levu-island,'clty streets in Labasa area

are paved with asphalt, but others are macadam roads.

Fiji locates at an important position in air transport networks
in: the Scouthern Pacific, and many international lines from
Australla, New Zealand, USA,_France and Japan make stop there,

Also domestic lines.cqnnect the islands,

Fiji has three major parts in Suva, Lautoka and Levuka, and

'two marine transportatlon companies are operatlng regular lines

~~ from Japan. On Vanua Levu 1sland there are plers at Malau near

3)

6)

VLabasa used by sugar factorles On the oppos:te side oI the

island there is a port of Savu Savu that can be usged by large

freighters.

Marine Transportatlon Department of the F1J1 government provides

service for 1nter~1sland cargo transportation and Public Works

_Departmant has dits own barges to transport cargos. -

Schoels

0f 760 schools confirmed by 1975 statistiés,'BS'qchools are
managed by the Government 100 by churches and the rest by local

municipalitiés}_ Total number of students as about 108,000.

 As of 1986; there exist in Vanua Levu 1sland 145 primary schools

and. 24 segoﬁdaryrschools_with about 26,000 students. Of these
four schools with about 1,000 students in total are in the project

areas.

Current water uses

The Labasa area that is most populated on the Vanua Levu island

is taking its water from a water fall at the most upstrean

portion of Nanenivunda River, a tributeary of Dreketi River.

‘The water 18 transported after chlorination to three reservoirs

around the town and then distributed within the town.
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The.reasons_shy_thezwater:ffom sdehra femote water source

'are considéfed te be as follows. First, possibility of polluthn
is mlnimal even in the future when the town expands; secondaly
‘the quality of_water is so.good_that it can be supplied only

with'chlorinatign; and also opefatibn and maintenance are easy.

Other. districts in the project aceas rely for their domestic water
supply on deep wells developed around schools by MRD. Each well
serves a. school and only Eour to f1ve houses around 1t. Many
other residents make use of ghallow hand dug wells 0T near-by
'creeks. In the districts where the main water transmission line
passes some people around it recelve services from the line to be

used for domestiec purposes.

An Indlan famlly in Vunicuicui uses four drumful of water per
.day for 20 family members. . It is estimated from this, the daily
water use per’ captta 1s about 40 llters.

Most people 1n the pro;ect areas procure the mlnlmum amount of
-water_necessary for life from shallqw wells,_surface water, rain
;water and dther scurces": It. fequires considerable labor and

_ the water quallty 1s also quest1onable 51nce they do not have
?means for chlorlnatlon _ _

'Ex1st1ng water supply fac111t1es for each settlement in the

,prOJect areas near Labasa are briefly described as follows.

(1) 'Vuaicuicui
i) - Farms near Labasa River take water from the river.

- 41) Most, other farms obtain water from hand- dug wells;
. some of them use creeks as supplementary sources for
WashingHWater.-
1ii) At Tndian schoolsithey provide water from wells
' developed in 1972 by MPD for the schools and teachers

'quarters.
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t2)-. Vunika

i) They face with problems of salt water intrusion,
and wells located on foundation rocks of hilly

districts dry up even during short dry seasons.

1i) Wells in alluvial plains suffer from salt water

intrusion.

ifd) 'wa hquseholds commect to the Labasa water trans—
mission line at their own costs but its supply is

irregular due to low water pressure.

" (3) Vunimoli and Waidamudamu

i) These'ére the only districts equipped with water
supply facilities under thelr own maﬁagement. At
preséht they have a small facilities and plan for
another. Tﬁis existing facilities=belongs to
Islamia School and utilizes greek water by using a
dike, "It provides water not only to the school but

also to residents along the transmission line.

Cdd) There exists a plan for a large-scale ﬁétér suﬁply
facilities to take water from Koroutari in #he southern
part of the districts. The facilities is expected
to serve farmers along-thé réad.leadiﬁg to Labasa
and also along Waidamudamu road. Until the plan is
implemented; they will continue to use watéf from
hand-dug wells and Labasa River, The river water
is exposed to possible pollution, and a quarry on
the.upstream may makes it unsuitabie for domestic
supply in the future.

Quality of groundwater from shallow wells is largely

accepfable.
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(4)  Nabekawvis -

D

ii}

iiti)

Hand-dug wells and Wailavu River are belng used.

Hand-dug wells have 1.2 to. 1.4 m deepth, and one of

then arefinstalled with engine pumps to supply
about 600 galons water pef day for ZOIpeople'without
any threst of drying-up or high.variatiOns of water
table. Some other ﬁells experience frequent

exhaustion.

Most wells are cbllecting water from weathered zones.

 (3)  Seagdqa

: i)_

ii)

1id)

There exists a system to supply water from a

creek:to'a part of inhabitéd diStricﬁs along a

_public:road._='Tfeatment capacity of this plant is

33,000 galons per day and the plant supplies water.
to abOUt'30_h0useholds and two schools with 300 to
400 students. -

. Of 800 households inhabitéd in the_érea the

' majpripy are utilizing their own supply facilities

based ﬁn wells water or creek watef,'and 60 to 70% of

them are obtaining relatively sufficient quantity

- of water.

" Water distribution by a pipeline system wili be

unecdnomical since houses are scattered. Therefore

it is expected that each house keeps using their own

. well for water source.
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CHAPYTER 3 BASIC DESIGN

Scope of the project areas

Based on the first phase official mission conducted in July, 1980,

the subsequent request fotr cooperation from the Fiji government and

discussions between the survey team and the concerned organizations

in Fiji, the project areas were selected in the Vanua Levu island

as the foilowing distyibution in the location of each district

shown in Figure 3-1.

Settlements

Villages

Vuniculcui
Vunika
Vunimoli
Waidamudamu
Nabekavu
Vﬁnivau Bua

Seéqéqa

Yunimoli
Namoli
Korowiri
Vuo

Matai Labasa

Wote: It was found out during the survey that the following schools

require pumping equipments to supplement existing water works.

Therefore, these schools were included as objects for the

present survey to examine proprieties,

Coqueloa (Thonggeloa) Sangam School
Valebasoga Primary School
Lekutu Junior Secondary School

Lekutu Bhartiva School
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T 1201 Fig. 3-1 PROPOSED PROJECI SITES (VANUA LEVU )
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3-2 Basic Policles for Plan Formulation

To formulate plans for domestic water supply, the present status. of

water.use patterns in the project areas, prOSpects for future develop~

ment, on-going plans, basic pollcies and design standards of PWD,

the concérned authorities, were taken to account.

In addit10q5 the.results of and the data collected during the field

survey Including meetings and interviews were urilized to determine

the basic policiles for plan formﬁlation._ These are as follows.

1)

2)

3)

4)

5)

6)

7)

The target year for the plaﬁs s 1990

Specifics of the plans‘follow the design standards of PWD; and

basic conditions for planning are to procure the minimum quantity

.of water necessary for domestic uses.

Planned facilities shuld be economical, easy to operate and

maintain, reasonably . durable at the same time.

Detailed designs are dréﬁh for the medel districts representing

settlements_and villagee, and based on the model design, only

rough designs will be given for other area,

Service area for each system, in'principle is taken to be the
area that can be covered by the amount of water pumped up from
the corresponding well. (The final plan to determlne servise area

will be based on the results of pumping tests for production well)

‘The water transm1551on and ‘distribution schems should be adapt-

able to future increase in water demand 1esu1ted from
1nd1vidual_house connection and suitch over to water charge

system,

The plans should be flexible in the scope that is capable to modify

the scale of plans in response to the grant aid scheme.
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