P . pAx-9Fo

PROGRESS REPORT OF ACTIVITIES
FOR
F.S.P."s UAUA“U OUTER ISLAND

WATER SUPPLY PROJECT

—_-—-—-—-—-—_-—.-—___—.—_.—__—__._.__.—.._.__..—-——_-__—

EValLuaTIioN orF PHASE ONE

MaY 1987 — MAaRCH 1988)

B

DENMNIS R. woLFr- .-
COUNTRY DIRECTOR./TOMNGA ‘
THE FOUNPATI O FOR™ THE PEOPLES
OF THE sSouThH PACIFIG



Appendlx 1

TITaBLE OF CONTENTS

Introduction

Backqround:

2.1 Implementation Framework

2.2 Organizational Structure

2.3 Baslc Financing

Evaluatjon of Phase Cne

3.1 Evaluatlion Schedule

3.2 Evaluation Participants

3.3 Evaluation Me thodoloqgy

3.4 HNarrative & Statistical Reports
On Each Village

3.5 Summary Overview of Findings

-Analyéis of Results

9.1 Observation & Interpretation
4.2 Summary of Recommendations

Conclusion

Evaluation Data Tables

Appendix 2 - Origlnal Technical Guidelines

Appendix 3

o |

Flnanc}al Data

Appendix 4 - Forward Planning For Phase Two

Appendix 5 - Plictures From The Evaluation

bage ND-

dWw

0 0 @ OO

21
24

29



Table No.

1

2

10

i

LIST _OF TABLES IN THE REPORT

Map showing project sites

Organisational Framework

Evaluation
Evaluation
Evaluatlion
Evaluaticon
Evaluation
Evaluation
Evalaution
Evatuatliaon

Evaluyation

Data

Data

Data

Data

Pata

Data

Data

Data

Data

1

Holeva
‘Utungake
Owaka
Lape
Muapapu
Matamaka
Kapa
Olno’ua

Saynmeary Totals

Page No.



Table No.,

1

]

LIST OF TABLES 1IN THE APPENDICES

[y

Summary of Pre-Implementation Survey
of Outer-~lsland Vava‘uy UVillages

Prioritisation of Uil1lages for Project
Implementation ,

Sample Evaluaticon Form

Comprehenslve/tomparatiue Overview of
Evaluation Data

Other Evaluation Data

Rebate Winnerc

Cost of MOH 10 Cu, Neter Water Tank
(August 1787)

Original Magter Fudaet for Phace One

Monetary Coat= (o tual) for Phasze One

Non-Monetary Cocte (Eztimated) for
Phase QOne

Total Cocts for Phaze Npe
Total Projecteq Cozts for Phaze Two

Estimated Cozt Chpril 1822 for {0 Cu.
Meter/2000 Galler ater Tank

Mone tary Cost: (I'roiectody for Phase T

NHon-lMonetary Caszte tEztimated) for

Phaze Two

Appendix Nao,

1

)

w

)

[ ]

wo q



. IMTRODUCTICON

Baced on FSP’s extensive experience gained durling the
implementation of the USAID-funded Ha“apal Water Supply
ProJect (1?81 - 84), a requect uviag made by Tonga Government
through the Ministry of Health and the NMatlonal Village
blater Commltlee for conszideration cf a eimllar project iIn
the outer-island villages of the Vava‘uy region., This tarqet
area was ldentified by the Ministry of Health as beipg of
high priority for improvement of water supply, due to the
absence of fresh groundwater resources and the resulting
dependence of rainwater catchment.

Initial project funding of USf40,000 wae secured through the
generosity of the US-bazed Puybilic Welfare Foundation: (USPUF)
and the United Methodict Coanmittee on Ouerseas Relief
CUMCOR) . 82X of the funding frem the two arants was
allocated tor direct fietd costs, with the balance allocated
for other expenses. ‘

Project Implementation commenced in April 1987, For
logistical and technical reazone, the project waes divided
into two phaczes. Phace One af the Vava’‘u Outer Island Water
Supply Project invalued the cen=truction of 209 X 2000
gallon ferrocement water tanke (uwjth x==nciated auttering
and catchment areas) in cight outer-iclznd villages of the
Vava’u reglon (cee Table iy page 2. An oadditional 230+

tanks in nine villagec ste planned for implementati{on in
Phace Two of the praject. In teth phase=, the overall goal
is to improve frech mater “upplies in the targeted

cuter-icland villages, with the related aqoals of Improving
standards of health, sanitstian and quality of life in these
rural areas, \

A progre=z report of activities to date tae prepared for the
period of January | = Juls S0, 1987, 1t tra= criainally
planned that a secend proarece report would cover the
remainder of the 19237 calendar saar., Thi- was, hrwever,
delayed by the recignation of the previcus FSP/lenga :Country
Director in October 1587, A= the precent Country Director
did not acsume the nozition until mid=-Tanyary 1588, and
because implementation of Fliaze One was completed shortly
thereafter, It was declded ta carry oub the following
overall evaluation of Fhaze One activite- instead,

On tehalf of the peaple nf the cight villages Involued in
Phaze One of the project, 120 Tonga wegld like to pPNpress
thanke ~pd appreciation to the doner agencies (URIWE, UHCOR,
CIDN and Danchurchaidd), Lo the field worbers directly
involved I the dmplemontticn of the jurirct, and to the
individuale whao participated in the ausluation a-
representativec of (heijr racnclez dlinictries/organisations.
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2. PACKGROUND

2.1  IMPLEMEMTATION FRANELORK

Phace One of the project inveolved the conztruction of 2C9
water tanks in eight outer-icltand villages during the period
of April 1987 to January 1788, as detailed below:

MHRER OF IMPLENENTATION
VILLAGE TANKS TIMEFRAME o
Dlo’ua 20 June/July 1987
Lape 7 July
Ovaka 20 July/fwuqust
IMatamaka 22 Auquet/September
Nuapapu al September
Kapa 22 0~ tober/tlovember
‘Utungake a3 lovember/December
Holeva 1?2 December/January

The number of tankz per willage tae baced on a Lherough
pre—implementaticn furvey ronduycted in Itaech 1987, During
thie survey, a comprehen=iue euvaluation nf each house in
every willage targeted for both phaszes of the projéct was
under taken. The overall rosulte of this curvey hawve provided
the bazeline data uced tiius far in project implementation
(refer Appendix 1, Tablez 1 & 2. '

2.2 DRGAMISATIONAL STRUCTURE _OF _PROJECT

a) Orqanisaticnal I'ramework

Project staff rezpensible for dfmplementation haue lheen
organised ag an integrated managrment unit (eee Tahle 2,
page 4. 1t ic noted that tuo changes have occurred in
organication framework ~ince the beaginninag of Phase One. The
flret was he untimely deatl of Goane Laleslo, the Dlrector
nf the Valkau’aki Compane. The position was tmmediately

filled by Wiz brother, Fali Lote=io, »ha has been an
inteqral part of the comprnye cince ite inceptlon. the second
change was the tran=fer «f Peace orp- Valunterr Lol
Nemundeen from Yavady Lo Hiaatopgbapn o part of her
third-year extension, Lori Cin tandem with Brian) wag ¢ part

of tho oriqglnal field monitorina term. o both cases, thelir
contribnticn to the projrct i areatll, ~ppreciated.
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The Construction Organiser Is the Director of the !Vaikau’akl
Company, an.established cmall buciness firm In Vava’u which-
speclalises In the conclruction of rain tanks and le
responsible for the physzical implementaticn of the project.
This involves both the construztion of 2000 gallon water
tanks:of a ferrocement design, and the installation of a
guttering syclem. The end rezult is =n inteagrated;raln
catchment/storage facility. It Is noted that they are
asslsted In these efforts by village/local tabour, as
required. 4

The Fleld Orgnalser facllitates and roordinates he above,
as well as being responzible for financial reporting of
fieldwork and procurement of needed project materlals
avallable In Vava‘uy,

2.3 PBASIC _FINANCING

The majority of project funding waz secured through two
seperzte arants, from the United lethoadigt Committee on
Overceas Relief (UMCOPY snd the U3-bazed Public Uelfare
Foundatlon (USPUF)Y. Thr=e crants comprised 794 of the direct
cocts of the project,

Additional diract funding for the project was secupred
throuah the follaving:

) a CI0A (Canadion Internaticnal Development
Azslistance) ot preovided thr cugh the Rural
Development v amme of the Contral Pianting
Department of the Gounrnment of Tona~, comprilsing
Sl of ditect co-t-,

2Y a2 UANCHURCHATD 0 and, providead throaaglh the
Tonga Communi . bevelopment Trest 1001, comprising
Bl of direct co-t=,

2 local ca=h conteibution of Pronstanl, totaling
LT of direct coste,

A csubztantial level of indipnct azci-tance o~ also
provided, Projoct suppor b infractygrtyr e (provided by the
FSP/Tonqa Field Offiio, Cauntr Director and =taf() jsg
funded by a grant from the United Staten fiaency (o
International Development (UonDY Fechnlcal” fnput and
services from the Mini-Vtiy of Health (1Y oy Hortd Health
Oraanication (LIHD) wac [ovided Al ro. charae ta the project,
as wero the cservices of the [eace Corp= Valuntoer s involved.
A cub=tantial amount of local communi ty "I Eind® :
contribution waz al=e an intearal part of the project,
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Project funding was dichureed primarily for direct costs of
materials, supplies and corvicec, In addition to the
purchase/dellvery costs of materials and supplies,ffunds
were disbureced to the Construction Qrasncier (on a "per
tank" commicssion Pasis), az well az 2 modect month y stipend
pald to the Commun | ty Urganieer, (Refer Appendlyx 3)

)

3. EVALUATION OF PHASE OHNE

3.1 EuUaLUAaTION SCHEDULE

The evaluation was conducted from March 14 - 18, 1988, as
follows:

Arrive 'isws iy,
Ulsit/evatluate Holeva and ‘Utungalce

14 March

15 March: Visit/eunliyato Quwaka, Lape and
Huapzpu

16 March: Uisit/ou-luate Matamaka, Kapa
and 0la’ya

17 March: leap-up ser-jans ang forvard
planning ¢ Fhaze Trip

13 March Depart Uans oy

The firzt twn village=s =oe Jeested on izlands which! are
connected b cagcemave o b mein i=land, and are %hnrofore
2ccezzible by zyr fare Yo b, This franzport con=jated of
the vehicle uzed by Fop - ilVage Hemen s Development (ULID)
perzonnel n Uauzcg, and s oaehfctae proctided Lo the tinjatey
of tlorks ey | Jhe rewsining willage=s wepre arcor-ihle only
by Loat Crefer map, e 2 The HOH a7y bos b tiae padde
Available 4o the sualuystion baap oo the cocond dav nf the
evaluation, and gze Af - Al Fizher ie~/Uaga oy rnCLach bhoat
on the third day, In all «arne y the a--i=tance of the
organizations Involued - very uzeful and monst nppfﬂciatod.

3.2 EVALLNTLON FARTICI 11
Participation was inwit= (reap a variely of soctoreiin ordep

to obtain a wide-rangs rf input into the evalu~tionfof Phase
One (and the Fezulting forvard Flanning of Phace Juh),
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The Ministry of Health (1) waz invited to participate as
It is respondible for rur-t water zupply in Tonga. MOH has
also been involved in the project from its sarlieztistaoes,
In thie case, MOH/Vava’u Health Ineprctor Talanoa lélel was
identifled to participate, He waz zpecifically requésted to
provide Input on the dearee to which the project isimeeting
sectoral development ohjrctivez in the areac of health,
saniltation and water supply, L

The Central Planning Departiment (CPD) wac jnvlited to
participate becauce of iltc overall coardinating role within
the framework of Tenaa Gevernment, and ite involuement in
the development of the (vial arezz of Tonga through (I ts
Rural Development Proqranme, The identifled participant was
Me. Tupou Lavemai, who <taffs the CPD. Vava‘n Field Office
and is directly inuvolwed in the implementation of Tonga
Government’s Bural Development 'iogr»m in Yaua’y, She was
specifically requested to prowide input on the deqgree to
which the project ie mecting zectoral developmrnt objeztives
in the areas of rural and reqgional clevelopment,

The hinistry of Warkz 0D wae jneited to participate due
to ite invotvement in the cartinr o apai Water Supply
Prolect, and becauze of itz membor=lip of the Ilatlonal
Village Water Committee, IHhi/Va0s’y Fnaineer Henele Tangitau
particpated, and was specifically requscsted to prowide
commantz on the quality of the tank: and otner technical
acpecte, :

The Vearld Health Qraanication (MHOY Engineer was invited to
participate, due ta hiz previan: jpoeslvement in the project,
Unfortunately, he was pot in-counte+ 2t the time,

In ~ddition to the ateoe the wozlyabicg team included the
FEf/Tonga Countey Directer (Depiz UnlffY, the Chief
Extenzicon Offlcer of P25 = YWD Proar sm in Uana‘y (s, nulola
‘Apikatoady, the Field Drganicer (Prian Fobetor) an-d the
Directer of the Mailkau-li Compare (Fnli Lalezio), :

Finalls, although ot » divect part of e eualuyation team,
the contribulionz of LN Yayay Senioc edical Officer Dp.
Laumee=i Malalo, and Fi-Liepdee "auay Prace Corpa UVolunteer
Plark Pondarant, are sclcadedesd, Poth provided as=)stance
in the area of trancports b, Halolo by agreeing to make
avalb=da Cthe HOH taat, aod Pk Randgeant by pitoting the
zmall Fi-herdes hioat,

Toe =11 oif the ahowe, tho prartierpation aned o
contribuybtioncaf the cpecifiod Individu-i~, Hinictrieq and
organisatliancwere of definite vl oo the ef(fretijveness of
the evaluation, and were much appreciated, '
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3.3 EVALUATION METHODOLORY

The basic me thodoloay uzed in the evaluation involwed
fnepection of each individual tank and aszoclated
gutterina/catchment eyetem for the purpoces of examining a
varlety of acpects relating to quality an effectiveness of
the nroject. The FEP/Tonas Country Directeor carrloed out this
detalled Inzpection, with the azzictance mf the othep
members of the evaluatlen beam, In addiltion, the othpp
partizipante weroe requeszted to evaluate sach tanik in!llne
with developmental objectives cf their particular snottor
(refer cection 3.7). i

A simple evaluation form et cading waz deviced and used
throughout the evaluaticon 7=ero Appendix 1, Table 3>;|1he
following acpects vere examined and evaluyatods !

1Y LEAKS: Three differend clazzifications of 1nile were
veed: Major, mince and gecpane . Major lﬂer:were
characterized h, irible water i th ] e
perceptible to the cva, IHiner loale weapo ‘
character zod . ticible ster bt pe perropntible
flow. Seepage was “haracterisedd by damp crots on
the tanks, but water not otheprize yieipla .;

i

2) FENCES: The ordainsl Yochnical anidelines (prefep
fAppendivy 2 for the Project specified that rach
tanlt chould be fretected from animal thamane by a
fence., Fenceoz (iop e fhereforo aualyated on thether
or not they vepe e quate b aceomplish thi= tagk.
(The conztruecting af theze feneceos yyas “pecifinsd as
A part of leocal conbe byt :

3 S0P S: The o Popinst bechniea] auideline= for the
project cpecifieg (1t exch tank ~hould have ap
Azzociated saalipit i e toopravide feag Proper
draimane Guith rolato. frnitaticnshealty, arpectsY,
Zoakpite wepoe cuclusted on nhietliog ap pot they wern
adequate for thiz ta-p, In aniPinn, 't via= noted
whether or not ~ oo had been conatrineted a= an
addltional protectja. measur e, Cihe con-truetion of

Toabpits was spaciri T boca)l contelhationg, n
small amount of coment Minopeovided to oae-iat g
thiz.oo :

) SIFALNER s Tarhnie ) avideline s Caquir s et ~ach
2

tant e COQ e vy, s cicoe, “tiajnerp in v der tn
evclude Teaue-, e b= e, [heee stesinere were
preambned to deterng,, if theo ey corvect]y

fnetalled, and if the- were adequate s pog f(\(llni:)g
the Laci, ‘

5) QUSEULED_UPFHLUﬁG: fn order tao Keep the «allectegd
vater as clean a= from=ible, it i= destrabhlp to zeal
or-cover all openlig- where incecla, Iraves, ote,
mbaht enter the
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tank. Each tanV had three potential placesg: the top
lid of the tank, the ‘inlet (uhere the downpipe from
the qutter attaches to the tanky; this is the point
where the strainer wae canmmonly Installed), and the
overflow pipe. Each waz examined to determine if
Insects or other materials could enter,

6) GUTTERING: The auttering azsociated with each tank
was examined tr determine if it was correctly
fnstalled and aenerally adequate. In relation to
this, judgement waz made on vhether the lenath of
auttering provided was appropriate to the size of
the tank.

7D ROOF_CATCHMENT: Tha catchment area associaterd wlth
each tank was o amined to dedtermine {7 it {iag
generally adequate for the Lacl. In relation to
thisz, the size or the roof wiz examined to
determine | f jt e Eppropriate for Whe «lzo of the
tank; and the heiaht of the catchment was examined
to determine §f |t wae appropriate In relatinn to
the helght of the tank.

8> APPROXIMATE_ACTINL CAPACITY: Tn each willage a
randem sampling vine dope o determine ham mych
water wae actuy-11. ip the tanke, Thie was then used

to determine aversoge aclual capacity., ;

Data wag alen collected an the id@ntjfica*lon uumbov of
each tank, and the name oy the {amily vccupying the house,
co that particylar tanke ‘riablemsz can he tracked in the
future,

3.4 MeERATIVE AND_STATIA | CAL_RELOR1S (11 EACH VILLAGE

ar HOLEVA
The viliage of Halewa |- Fecated an the ieland of totoa, due
eazt of Heiafu (rafep Mgy, page 2>, It ic connrcted to the
main icltand of Yava’uy By a rauceway link of approsimately
0.8 Kilometore jp lenagth. 1he Village i= approzimately 13
Kilometors dietant from Hediafu by raad., The (vnd crineysg
reported a populatieon of |54 percon=, living In 14
houzeholtie, The villane ic a emall aho, and gy
cancentrdted, Tt appears 1 he clean, well-Yept community,
The arribal of the eualusting teap coincided wlth a
ful-zcale community clean-up sffart, including mowing the
entire willage. The actlvitieos of the sovaluat]on team wero
followed vapry Clomely by the cemmmni by Tollowing the
evaluation, a traditiona trecentationdeinking of kava was
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held, followed by discussions on what had been obsefved
during the evaluatian.

On the basie af the pre—implementation =urwvey (refepr
Appendix 1, Tablesz | & 22, 1T tankz were constructed in
Holeva; all of which were sualuated, 130 chowed no leakage
of any kind, with only minar zeepage obszerved In the others.
71 were protected by a feneco adequate to keep »nimdls away
from the tank, 882 had a soabpit, of which 477 Aieo had a
praotective cover. All but ann had a ctrainer inctalled, with
A1 requiring cleaning. ALl af the tanks had at leaat ane
unsealed opening through vl jrh insects, stc., conld enter the
tank. A1l of the tapnke= vtere “upported by adequate auttering
and roof catchment; howewer 0 of thece were af a
less—than—cptimum height snd cr zurface area, Pﬁndu@
sampling of tanke indicatnd that the average tapy waa
approximately 20% fyul). Thic viaz pat =urprising as Holeva
was the lact village to bir implemented in 'lacoe ”n@.!1hé
resulting actual increace in vrater storage wace eztimated to
be 15,300 3allons. (See Tahle 2, page 11)

b)_UTUNGAKE

The village of “Utungake i= lacated ap the je)and of;
“Vtungzke, which |= zouthecst af Mejafy (pofop map, pane 2y,
It 1s acceczelible By Vand dus o czagecins Pinlke, ana j-«
approximately Kilkometer= ofiztant from Heiafu by roard, The
feland is lang and harrav, and eurrennded an one cidb by the
deep channel leading to the main harbour, and on theiothers
by tidal flats of varyinag depth, The {204 census reported a
Population of 254 perzonzs, livinn in 47 hoau=rhold=x, The
aeoqraphy of the viliaage required erbernded eunluallon
perinod, which was attended by zpyora) Povwoal r@sldnnté. The
village wae noted ta Be de-~ Vvidy than tha previone énn, and
the commun!ty ag a whole did 1ot zeem 1o be as cohesive op
dynamic as athepe, bhite tiie 1ozt of 1he rvsaluation team wae
examining the tankz, the Lomaanity Or ganizer (In hep
capacity ae CEQ of iho FEP U0 Proagr =and et lith seudpal
memberz of the ULID groups and hold serjans dliacyeniog- about
the qener | ctate of the wiltsne, Come oy theee come |points
trere Tater re-ftepated durinag dizcuzz=jan- Abaut the water
project,

Baced on the pre-implementstiog zyprany tefer Appendly !,
Tablees 1 2 2), 23 banks wer o ooz g 1 in “Utungake, al)
of which ora cvaluatbed, B oy e nh‘|~ﬂknno at all, with
the remainder shoving anly minr Cap nenerally harmleeg)
Teake, Only 457 of the tank - viere protecte by a fence. 91y
had a coakpit, of which 43 had a protectjue cover, N1
tanks bul one had a stpraine: inctalled; ¢ of the strainers

10



JABLE 3: EVALUATION DATA - HOLEVA
ORDER OF EVALUATION: 1,9 |
ORDER OF IMPLEMENTATION: g/@

1986 POPULATION: 124

1984 NO. OF HOUSEHOLDS: 14

NO. TANKS CONSIRUCTED: 17

NHO. TANKS EVALUATED: 17

LEAKS! HaJor - 0
Minor - 0
Seepage - 2
Hone - {5
FENCES: 12

AVERAGE TANK APPROXIMATELY 30% FULL

TABLE 4: EVALUATION DATA - 'UI@JGAKEl

ORDER OF EVALUATION: z/8
ORDER OF IMPLEMENTATION: 7.8
1986 POPULATION: 254

1984 NO. OF HOUSEHULDS: 47
NO, TANRS CONSTRUCTED: 33
NO. TANKS EVALUATED: 33

LEAKS Major - 0 .

Hinor - 14

Seepage - 0

Hone - |9
FENCES: 15

AVERAGE TANK APPROXIMATELY 957 FULL =

MNSEALED OPENINGS

~covered: 10

STRNINERS: 14
- dirty: 7 |
- at gutter: 5,

i

l
i
i
|
SOAKPITS: 15 |
{
|
|
|

- Iop le' 16
- Inlet: 5
= Dverflow: 17

BUITERING: 17
~ Too Short: 7

ROOF_CATCHMENT: 17
~ Too Low: ? !
- Too Small: 5§ ‘

= 15,300 GALLONS TOTAL

SO0AKPITS: a0
i

covered: 13
STHAINERS: 32 !
- olrty' 22

- al gutters 0

-~ Top Lld: 33 |
- Inlety | f
- 0uer‘f‘low: 33

ROOE_CATCHIENT! 3
- Too Low: 1
- Too Small: 4

w

L
94,050 GALLOHS TOTAL

PAGE [/
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required cleaning. AIl of the tanks had at least one
uncealed cpening. All of the tank: were csupported by
adequate quttering and roof ca>tchment, although in.six cases
the catchment area was of lece-than-optimum size. A random
sampling of the tanke indicated an wveraage tank capacity of
757, with a resulting actual increace in water storage of

74,050 gallons. (See Table 9, page {1)

) _OVAKA

The village of Ovaka is located on the icland of Ovaka,
approximately 21 kilometer= caythivect of Nelafu (refer map,
page 2). It Is accecsible tv lLinat enly, a trip rcqulrlug
Approximately 2.5 hours., Tha |%R4 Censusz reported a
population of 114, coccupying 24 heuseholds., The villkgo I's
=pread out over a well-kept!, cpaciaye area, {111ed w?th a
large number of mango tree-, The chade fiom these trees was
a mozt refrezhing break frem the hot sun., The village is
surrounded by a village fence ta Keep the animals frbm
dzmanging scarce agricultur=11y proaductiuve areas, In |
additicn, most houcee had @ svrounding fence te leep
animals out af the [mmedi=to *rea.s This viazs the bost:
cempromize ceen betuwesn promecting aaricul ture without
endangering the health/zznitation Youelz of the village. The
Qeneral appearance of the villaqge was one of the most
pleazant encountered during the entire evaluation. f

|
Based on the pre-—implementaticn survey (refer Append|x 1,
Tablez | % 2), 25 tanksz wers constructed in Nuaka, all of
which viere evalyated, 44 shovred no leakage of any k‘nd,
with the remainder showinag only minor leslzs ap serpade. RAY
of the tankz were protected by fencec, aenerally A fence
surrcunding the entire houzelldg area. Al but one tdnlk had
a scakpit, although cnly tuin of the coakpitz had a
protective cover. ALl bit ans bank had a =trainer installed,
with only @y requiring “leaning, Al tapk= had at least ane
unzeaied cpening. Al tapke h=id associated guttering 'and
roof catchment of adequate qu-Vituy Zlthana!, 2y vrere of a
Tesz—than-optimum surface ayna »nd/or height., Random |
sempling indicated an averaae tank capacity of 73, wWith a
resulting actual increaze jin tiater starage of 56,250 |
gallons. (See Table Sy page | ' '

d) LAFE

The willage of Lape is locate on the izland of Lape;
approximately 18 Kilometer = southwest of llejafu., 1t §s
accessible only by boat, and i= perhape the smallest
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TABLE 5: EVALUATION DATA -~ OVAKA

ORDER OF EVALUATION!‘3/8
ORDER OF IMPLEMENTATION: 3/8
]?86 POPQEﬁIION: 114

1986 NO. %F HOUSEHULDS! 24
NO. TANKS CONSTRUCTED: 25

NO. TANKS EVALUATED: 25

LEAKS Major - 0
Hinor - 8
Seepage - |
None - 14
FEHNCES: 22

AVERAGE TANK APPROXIMATELY 757 FULL = 56,250 GALLONS TOTAL

TJABLE &: EVALUATION DATA - LAPE

ORDER OF EVALUATION: 4/8
ORDER COF IMPLEMENTATION: 2/8
1986 POPULATION: 24

1988 NO. OF HOUSEHOLDS: 7
NO. TANKS CONSTRUCTED: 7

NO. TANKS EVALUATED: 7

LEAKS: Major - 0
Minor - 4
‘Seepage - |
Hone - 2
FENCES: ¢4

AVERAGE TANK APPROXIMATELY 80% FULL = 16,800 GALLONS -T01AL

GUILTERING: 7

S0AKPITS: 24
-covered: 2

STRAINERS: 24 !
- dirty: 2 )
- at gutters 1

UNSEALED OPENINGS.!

- Top Lid: 25
- Intet: 4
= Overflow: 24

GUTTERING: 25
- Too Shorty 7

ROUF_CATCIIENT: bS5

- Too Low: 8
- Too Smally 7

SOAKPITS: 7
~covered: 2

STRAINERS: 6
- dirty: 1
- at gutter: O

|
UNSEALED_OTENINGS
- Top Lid: 5
= Infet: |

= Overflow: &

- Too Shorts 0§ !

CATCHIENT! 7

ROOF 3
- Too Low: 2 i
- Too Smalls 0 I

PAGE
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Inhablted iIsland in Tonan (refer map, nage 2). The. {984
Census reported a population of only 24 p:rsons, living in
households. The communi ty iz qujte small, but well-Kept, As
might be expected, such a small commurily is very cohesjve.
I't was also noted that the community wmater tanks weére in
good condltion (unlike scme larger wil'!ages), This Is
attributed to a recognition of the ccarcity of water
resources In smaller villagoc,

Bazed on the pre=implementatinn zuyrvey (refep Appepdlx !,
Tables 1 & 2), 7 tanks virra constructed in Lape, all of
which were evaluated. 25 showed no leallage, with only minor
leaks and seepage ohceruer] on the ather=, A1 tanks !but one
vtere protected by a fence. 1) had =zoalpitz, 2¢: of which
alen had a protective cover . AL but cne had a ctralner
installed, with only one =trajpner reljuiring cleaning during
the evalitation. In common ith most tanle, R&Y had at least
ene unzexied opening, The avttering waz considered to be
adequate o all tanke, =2 w-= the ronf catchment, Two case
were observed in whicl Lhe raaf wias af leze-than-optimum
heiaht. A random campling of tanke indicated an average tank
capacity of 804, with a rezulting actusl increace |in water
storage capacity of 14,200 axllonz, (See Table 4y page 13)

=) 16PApy
The wvillage of Muzpapu iz larated an the icland of Huapapu,
approximately 19 Kilomste - southiest of llelafu (refbr map,
Fage 2). It lc accozs|ble anly by boat, and 1s cne of the
laraer ayterp izlandsz, Tuppocting ten villagez, The afiproach
to Huapapuy Millage 1g hy & “teep and difflcalt climb. The
village itcolf je Fpread oner A canzider ab e Area, with a
central open areen and comtnd bty fliall L e villaner=, =wmare
bhat dhiz wes qupr 1a=t shop oof the das, had prepared sp
enarmous feacst, of which e partock price to the eypfoy,

|
Bazed on the Pre=tmplement=tion =gyvey () ofop Aproendf v !,
Tablez 1 & 2), 41 tapk- vere constructed g Hluap-pu,.all of
wWhich viere eualuyated, «p “hevied no Jealage, with tha
balance showing only minoe leape, SPUef the btantte hid oa
protective fenceo surrounding them, 277 fyad a coabipit| 74Y of
which had a protective counr . Y4 had & stralper Ins Alled,
of which only 1&% requipad clesning. AL af the tankd had at
least one unzealed openina. nil had autlering adequately
Installed,.although LS wanld have bonefitted from
additional auttering. One tank had ne a~-~ociated roof to
serve as cabtchment, but all otheps had a0 adequate fonf
catchment evetem., 207 of the tanks vere arcenciated with roof
catchments which were of A Pese=than-aptimum height/area, n
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TABLE 7: EVALUATION DATA - HUAPAPU

ORDER OF EVALUATION: 5/8
ORDER OF IMPLEMENTATION: 5/8
1986 POPULATION: 177

1986 NO. OF I'OUSEHOLDS: 37
HO. TANKS CONSTRUCTED: 41

NO. TANKS EVALUATED: 41

LEAKS: Major - 0
Hinor - 13
Seepage - 0
None - 28
FENCES: 22

AUERAGE TAHK APPROXIMATELY 90% FULL

TABLE 8: EVALUATION DATA - MATAIINKA

ORDER OF EVALUNTION: 4/8
ORDER OF IMPLENMENTATION: 4/8
1984 POPULATION: 187

1986 HO. OF HOUSEHOLDS: 353
HO. TAHKS CONSTRUCTED: 33

NO. TANKS EUALUATED: 233

LEAKS: Hajor - |
Winor - 15 -
Seepage - |
Hone - 14

FENCES: 13

PAGE

SO0AKPITS: 38
~covered: 28

STRAINERS: 38
- dirtyr &
- at gqutter; 8

UNSENLED OPENINGS
= Top Lid: 4]
- Inlet: 5
= Ouerflow: 41
f
( M ERING: a1
- Too Shortr 4

ROOE_CATCIMENT : 10
- Too Low: 8
- Too Smally

5

J

= 110,700 GALLONS TOTAL

SUAKPITS: 29
~covered: 2

SIPAINERS: 32
- dirty:
- at qutters 7

RISEALED_OPENINGS
- Top Lid: 30
-~ Inlets 4
- Overfloas: 32

GUITERING: 22
- Too Short:

-

J

ROOF _CATCHHENT s 31
- Too Lows 8
- Too Small: &

AVERAGE TANK APPROXIMATELY 80% FULL = 79,200 GnLLONS TOTAL
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random sampling indicated averaged tank capaclty of 90X,
with a resulting actual increace in water storage nf {110,700
gallons, (See Table 7y p2rge 15)

f) _MATAMAKA

The village of Matamaka |- also located an the istand of
Nuapapu (refer section .d.e). The {§0¢ Censun reported a
poputation of 187 perscone, living in 2% households. 'The
village Is Feasonably compact, al thounoh the rolling [terrain
makes it appear otherwjrco. The villaae s well~keptland of
pleasant appearance. o

Based on the pre-tmplementation cupuves frefer Nppendix 1,
Tables { & 2, 33 tanksz wngs constructerd, all of thich were
evaluated. 48% showed 1 Irabage., Uith npe pv'nptloq, the
balance showed only minor teake aind.or Teepage, {

egarding the =ingle exeoption, therr e e pa major ‘leake ag
specifically definesd within this-s evalastyon;g hotsever, there
were numerous minor leal ~. Sa many, in fact, that the
deminant color of the t-nlk wae pat ar vy hot vhite (dye to
the catecium carbonate depe-its characterictic of minor
leaks). 1t is uncertaln tethat degree thie type of problem
Is solf~rectlfylng, ar to vhat dearee Cifoany) the ‘capacity
of the tank Is radyced. Further evalustion will be reguired
at a Jater time, L

Dnly 259 af the tankzs virr e protected be oA fopce adrquate to
Veep =nimalz at a diztanece, 820 [ag 2 Teakpit, with two
having protective ever s st el b AL tanke but one fhad a
etraine installed, af oy, 24 requined cleaning., N1
tanks but one had o lesb ane el “pentna,. CIhé tank

that 1vas zaa)ag complebel . viaz pajnted oy to the 1ncal
rezidents a2~ ap cyanple of chat bhe, “hould de ) A1 tank -
but one ciero supperted b sdoqyata otttering and ron

catchmcnt, crith 2070 mf - |.~c~{hnu—np?%mum helaoht and/or
FUrface aprca. nopandom T bing of bant s indicated that the
averaae tank was full te cne of capacity, for an actyal
increace In watep storaqe of 79,200 asllone, (See JTahle 8,
page 15)

a2 knrn

The villigo of Kapa ie lacated on the cactorn end of the
izland nf Kapa, approximatel, 19 Vilometor s hy heat
couth-cnuthueet of Heiafu (refor Mmapy page 2), The 1514
Census roported a populaticon nf so individyals, living in 25
householde, The village ic located at the top cf a large and
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TABLE 9: EVALUATION DATA - KAPA

OPDER OF EVALUATION: 7/8
ORDER OF IHMPLEMENTATION: 6/8
1984 POPULATIUN: 90

1984 HO, OF HOUSEBOLDS: 25
HO. TAHKS CONSTRUCTED: 33
HO. TAHKS EUALUATED: 33

LEAKS: Major - 5

Minor - 9@
Seepage - |
Hone - 18

FEMCES: 24

AVERAGE TANK APPROXIMATELY 957 FULL =

TABLE 10: EVALUATIIN DATA - OLO A

OROER OF £uALUATION: R
ORDER OF IMPLEIMENIAL TG §/8
1904 PORULATTIN 4
1984 HO. OF HOUSIHOLDS: |72
HO . TANKT COISTRUCTED s 20
HO, TAlKS EUALUNTEDY 20
LEAKS: HaJor -0
Hinor - 8 :
Seepage - 0

Hone - 12

FENCES: 14

PAGE

SOAKPITS: 28
~covered: 13

SIRAINERS: 32
- dirtyr ©
- abl gntter: 4
SEALED OFTHINGS
-~ Jop Lid: 33
- Intety 4 '
- Querflow: 35

GUTIERING: 13
- Too Short: 2

RUOE_CATCHAENT Y 33
Too Low: 4 i
Too “mall: 3

$4,050 GALLINS TOTAL

SOAKPIIS: 20
-covereds 15

STPATHERS: 70
dirt:: !
at gutter s 3

RILEALED OF e
Top i id: 1B
Inlet: 1
Overttos 19

UUII[H]HH: i
1oo Shorte |

ROOE (ATLISEHT Y 20
Ten Linge 7
Too Smalls 3

AVERAGE TANK APPROXIMATEL « 9574 FULL = 57,000 (WLLIHS TOIAL
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first, and were very pleaced to cee the preturn of the Field
Organlcer, Cormmunity Organiser and Con=truction Oradanleer .

Based on the pre=inplement-tion =ugprues Crefer Appendix 1,
Tabhles 1 & 2), 20 tanks v e conctructod in Oln‘ya, all of
which wvere euvaluated, 71 “howed no 1eakage, and the balance
showed only minar leaks., 0 had a proetective fonce. {00
had a =ocakplt, of which 7% were coverad, 100 had A
strainer, of which ornly nn required “teanling during the
evaluation, A1l but one had at Trast cne unsealed cpening,
ALl had adequate Quttering and renf cotohment yoalthenggh (54
were of a less~than-optimun size and i height., A t ondom
sampling Indicated than th« averaqge tanl was ful] bt 9852 oy
capacity, with a reaulting actyal increaze jin wateq'qtorago
of 57,000 gallons. (See T-hle 10, panr 19) b

3.5 SLHJLE)PJ;,ﬁr%EF?Jlﬁﬁﬁ_llf.J:”3XLLHEIJ G FIne TGS
100 of all tankea conatructed In Phace Npe af Lhe \'suna’y
Quter Izland WUater Suppls Troject wore sxamined durfnq the
evaluation.

-,

AL af Yhe Lanbe ehevind 1 Toalage of Ny corty 37 o howedd
minor leaks=s {hi- type af 1ray - aencr ally consldered ta be
self-cealing and pat toredire Siuhififvnlly the etnrage
capactty of the tank. 0Onl. T of the tanke shevied mor e
cerloge Jeabanog herever , cven o the- cares, the lcakaqge
waz of ‘the tipe that js Potentially calf-zoaling. Thene
Panke vill be re-evaluater At a Tater point to delermine if

'

this iz tho race,

A0 of A1l tanve haod oa sttt cunding fenco cyfficient 1n

prevent the spproach of animalae, Fanztonction of fenceos far
the other tanke wae encour ~gnd,

PLC of Al tanks hnd s eont i, it a4t af Al e
havlng a proatection cover. tonstraction of sealpit
balance remaining was ence aged,

FLEL of all tanke had a staivleze ~deel ~Vpalnpg inctalled to
prevent faredogn material s jnee. - from enter Ing the tapk
and contraminating the wat. g | AT cliainer s tinge oxamined te
determine 1f the de=lgn b iy gand - Afective, Tn
myjoribs of all -4, Alnere vopn ool an ! oty 2080 o 4
ctrainer o {oqulrvd cloaning, whicl, vin- priet e andd fL“lly
done during the rualia then, This dndic-tar fhat the e
Prezently uead je affarliv.. The dmpor b onee of regul sy
Inepoction and tleaning of “tralnern o rmpha-lzed Lo oal)
Invalued, 147 of al] “trainers were fnctalted Al the fantter
ralnbhead rather than at the Inltet port o top of th‘!nnk.






TABLE 11t EVALUATION DATA - SWMARY _TOTALS

DRDER OF EVALUATION: ~--
ORDER OF IMPLEMENTATION: ---
1984 POPULATION: 1,048
19846 NO. OF HOUSEHOLDS: 208
HO. TANKS CONSTRUCTED: 209
HO. TANKS EVALUATED: 209
LEAKS: Hajor - 6

Hinor - 71

Seepage - &
Hone - 124

Gt

50AKPLIS: 17
-coveredt B9

STRATNERS!t 200
- dirty: 956
- at guttert 2]

UNSEALEL OPENING

- Top Lid: 201
-~ Inlet: 25
- Querflow: 205

GUTIERINL: 208
- Too Shorty 34

|

RUOF_CATCIMENL: 206

- Too Low: 42 |
FENCES: 130 : - Too Smalhi Sﬂ

AVERAGE TAHK APPROXIMATELY 807 FULL = 501,400 GALLONS TOTAL

4. ANALYSIS OF RESULTS

4.1 OBSERVATION D HITERFRETATION

The nverall rezults of the svaluation of Phase 1 of ﬁhe
Vava’‘u Quter Island Water Supply Project are very
favourable, 1t can generally be concluded that, {irsﬂly, the
gnale and objectives ol the project are being succoegful 1y
and offectively met, and, secondl:, that the methods land
techniques utiltised are cntlrety zuitable for the pralect
and =zhould be continued In Pha=e 2 with minor exceptlions and
revisions to the Lechnical guidelines (refer frppeniix 2), as
detalled below, ‘

The most numerfcally apparent iscun Lo e resplued le that
of unsealed openings. I! i« ohwlan=1y jn the best Intere gt
of the project and the prople inweloed La ensure thal]l the
stored water remaing clean and unecentaminatod, 127 oft all
unsealed openings were located at the water Inlet point,
generally becauze the nermal top entry point could not be
used and a new inlet hal been cut inta the =ide of the tank.
The major reasons for this wers pither poor tank placrment
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. )
andsor the.ronf being of 19§=~than—op§imum height. This I¢
discussed at*a later point In this zection.

77 of all tanks had an un=e-lpod openina elther a2t the top
lid or the overflcw pipe, Feoardling the latter, this is
eazlly {fixed by securely covering the pipe with a emall
plece of wire ccreen. The village people were Inztructed in
this method during Phaze | Evaluation, and this instfuction
Will continue during Phace 2. Thie will e fncluded;as a
hecessary part of required community contribution. 1t would
be primarily the responcibility of the Communlity Organiser
to ensure that thizs contritution iz made, Reaarding the
former, there appeare to b - desian flao in the top 1lids,
Dicszuzsions with the Con=tiurtion Oragsni-~er concerning
methode of recoluing thlz 1 wers under taken duelng the
wrap-up/forward planning =ez-inn an Thur-day 17 larch t7pq,
It was agreed that a new form/mold for the top tid would be
conztructed, and fitted ton » surrounding ridge of wet
cement, to provide an even better cepal. It is belicver that
this should eliminate thi= problem,

In reaard to unzcaleqn openinaT¢ a propoca’ was made that the
top 1ids be permanently cemented chut to prevent entry of
foreign matter which miaht contaminate the water, and to
prevent the uvlillage pecple f1rom removing rater from the
tanks by buckets when the w-tar levrl ie lower than the
outlet tap. It is belisuead 1hat thi= prorosal ts not
entirely appropriate. The 1 oo stan of the top 11d should
effectively exclude any foreiogn material from tha tank, and
the propocsed redesigning af the watep autlet/tap (see later
section) should permit the people Yo diweoff a greater
portion of the stored water threough the water tap. Rut, it
is probably unavaidable thoty at zome point In time, theroe
will be a need (oither res) o perceived) to gain entry to
the tank. If nece-< Ay the poaple oyt o hop awrsy the
sealinag cement, potentiall. dtamaging the tank., Since we can
not prevent the people aetbing into the tank if thow tyant
to, the most appropriate cption de that vhich redycee the
possibility of damage to the tapk, Therefaore, permaneht!y
sealing the tanke te not vpported, '

It was noled that the vater catleot/ tap s approyimately RY
to 10" abtiove the bace ot thie Pank, A= depicted in the
technical quldelinee=¢info pendic 20 nstuming A standard
&7 tank height, thic rea=ylt- in 10N af the etboped vrate
Leing below the cutlat t A To Yime s of diaughty this i the
recerwe that the pocple wonld 4 emoue Lo tekote Cuith the
accociated possibility of contamination of the rematnbng
vatery, In Pha=e 2, the cntlet tap wit) to recdecinned with
A Tower vertical rise, so that mare of the stored water will

22
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be accesslble through the outlet valve, and the need for
manual access to the stored water will be reducod”l

Also regarding the decign _of water aullet, 1t was noted that
the pipes belng used were azlvanized iron (for strenath),
but the flttings (elbowsz, ctc.) were of the standartd PUC
plastlic variety (due to availability and ease of !
installation). Some leakes were noted due to Ineaffitient
bondingibe tween the placztic fittings and the galvan’rod fron
pipe. In a few cazez durina the evaluation, the Cohetructlon
Organicer repalred loocse fittings. Alternate methodt of '
bonding should be sufflcient to <olue this problem And will
be utiltised durling Phacse Twea. Poscibile methods include using
an epoxy alue inztead of I"'T alue, and or purchasel of a
thread-cutting tool, so that galvaniced iron flttinas can be

used. 3

177 to 21% of all tanks had an accociated roof catchment of
lezz~than-optimum height /area. As noted in the orliginal
technical guldelinee (refer Appendix 2), It was iniftally
planned to utilize two zeparate zote of tank forms/molds,
gpecifically to deal with houcge= of lecz—than-optimam
helaght/area. 1Tt viae VYatey docided that the extra '
expense/labour invalved in construction and teansport of lwo
separate setc of forms v~z too great for use In what was
believed to be a relativ-1. emalt number of cases. N«
decrribed below, a2 modifisd versicon of this will be n=ed
during Phase 2 for uce in hinuzes of le-z-than-optimam
helaht. Reqgarding the 170 of roof catchinents  of
lecs—than-optimum area, thry are qenernlly associated with
the 144 of tanks with anttering considored to he of » less
than dezirable Yength, To both cases, o« emall catchaent area
and/or zhort guttering mesn- onlty that - longer period of
time will be required ta (111 the tank to capacity. This i<
not felt to Le zianlflcantly detrimental, ‘

|

i

217 of «l1 roof catchments rvare of a lecz=than-optimun
height. In moast caszes, thi~ meant that the bottem of: the
quttering was higher than the tep of the tank, requiiing
that a new intet be cut intn the =ide of the tank. This has
the neqative effects of reducing tank capacity, potentially
weakening the structure «f the tank, »nd causing an uwncealed
openina. Regarding the 1art polnt, tanke in this efltuation
generally had the stralner= installed at the Fatnhiall of the
gutter, .as Installation In the side of the tank wasz hot
feaslible. f‘

!
It 12 planned during Phase 2 to utili-= a difjeygglranqiqu
of _tank form/mold in order to better deal with house? of
less—-than-optimum helght. The «tandard tank uced In Mhase |
was approxlimately 97 in dismeter and 47 in helaoht, (\{
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and crude shelters wonld be to build a a strong stutdy roof
catchment atructure with the rcof pnailed in place, hnd
peaked rather than flat, The walls could concelvabl} be
thatchéd, as long as the reoof is agood. Such a structure
would be a definite Improvement ouer a crude shelter, and
could be ealvaged and re-uzed if a new house Is actually
built. Regarding vacant housez, it iz believed that!@ there
must be come assurance of occupation in the limediate
future, so that the tank wll!l be properly maintained,
. !
407 of all tanks had leaks of come ~ort, 93% of these were
considered to be insianificant, qensorally self~sealing, and
not detrimental to the tank, The forr more seriou=z cdses (the
"white tands” mentioncd in sectionnz 2.4.f and 2.4.9‘ may
potentially be downar-ded in the future, following further
evaluation, However, it is belisuved that steps can be taken
to furtlher reduce lexlage, Technical dizcuscions vith the
Conztruction Organizer indicated that the probable cause of
most leakks was insufficient curing tjime, due to either
too-rapid drying of the tank, or putting water In ‘oo socon.
The Tlatter ic more as-ociated with mingr lealks. T[hase |
procedure involbed In=tzllaticn of quttering (but not
downpipe) acs coon az porzible after rompletion of tank
construction. The tank recipientz ware glven =oine basic
information reqarding the lenath of time required for proper
curing., However, becauze of lack of underztanding coupled
with thelr dezire for w=ter, it waz commen for the people to
inztall the douwnpipesz themszeluez at the next rainfall., The
reduced curing time Increaced the potential for leaks., 1t js
propozed in Phaze 2 to inztal) quttering approximately cne
menth after completion of tank conztruction, in order to
avaid thls cituation, At the came time, the wlillsar people
are to be given areater and more canmplete information
regarding the curing of the taznke, Thi ie of particular
importance for the major leake, 1t vias noted that in al)
the tanke fTnvoloed were wory expozed to the sun, with
little or no shade. The 1esulting teoo-rapid drying Cand
again insufficlent curing time) iz believed to pronote the
larqQe number of cmall leaks abeepvued, Greater information
should be provided to the village peaple concerninag how they
can asslst in properly curipg their tanke '

m

During the evaluation, the strainersz were examined to
determine if they ter« adequate for the purpose. 'ribr ta
the evaluation, a ptopn=al had been made that a différent
stralner, designed to b self-cleaning, be used during Fhace
2. However, based on tha resultz of *he svaluation (only 274
of the ctrainers had not been Fept rlean), it ic belloved
that the =strainer dezian currently in uze (although not
inherently ceelf-cleaning) s suitabile for the purposbd, in
addition to being more cost-effoctiuve,
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It was noted that 12.5 ~f the houses included in the
preject already had another water tank exleting at the =ite
(refer Appendix 1, Table 5). While thiz was Inftially
considered to be undesirable, further investigation rruealed
that more than half of thess tanks were of an Inadequate
slze and/or unacceptable condition (i.e.- ejther too emall,
or too leaky). Therefore, loss thapn SY of the houses in the
project were "double-tanked", Vhile not to be encouraqged,
this Iz felt to be an acceptable marqin of error; in areas
totally dependent on rain cabchment, "ve felt that, when in
doubt, it was better to build than not byild, When tuch
situations arise In Phase Two, it will bin the Joint|
responcsibllity af the Hiniztry of Health and project
personnel to determine whethepr construction of a second tank
is justifiable.

I't was noted that nearly 5% of all tank= in Phase || were
missing the final elbouw connecting the downplipe to fhe water
Inlet (refer Appendix 1, Table S), While nat escentlal, this
elbow iz mo=t useful |n reoperly channeling the watap
(particularly during time= of heawy rainfall) and dshould be
retrofitted where missing.

4.2 SUMHARY OF RECOH WAEHL T TS

1, Implementation of Ph==e Two of the Yava‘y Outer =1anr
Water aupply Froject =hogld cominence at the earlincet
convenient time, utilizing the procedures, personne]
and techniquecs which have been proven effectlve Adneing
Phasze One of the project,

2. The active inuvalvement af the Uillane Weomen-e
Development Froaram of 2P je acknomledaed and
ccemmended, and ig reccmmended far continuation..

!

3. The quality of morkncnczhip of the Uajkau’ aki Cempany e
acknowledged and conmended, and ie 1 ecomnended dor
contipuation. '

. !

9, The quality of wark ane level of invnlvement of. the
Field Superuizer bnvedved is commended and
acknowledged, and iz tecommended for contlnuatipn.

)

5. The cortinued inualuerment of all releyant srctobe, and
the Mitistry of Healtnh in particular, should be:
continued and encouransad.
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10.

11.

12,

13'

14,

{5,

Monltoring of performance of Phase (ne tanks should be
continuéd during Fhase Two, as convenient and feacible.
This applies In-particular to the six tanks cyasslfled

as having major leaksz. . i

The proaress of zctivities in Phase Two should be
monltored on a quarterly basis. !

The technical gulde\lneé, procedures and techhiques
utilised in Phace One are to be continued in Fhase TwWo,

except as noted or otherfwice modified In this(report.

1n the absence of a comprehensive re-suruey cf target
sites In Phasge Twn, patential/pozsible population
arowth will be allowed for at the rate of 1 one per
gpnt increase, for = projected Fhase Two totnﬁ:of 230
tanks. : ' s

The design of the top llds of the water tanke le to be
remodnled in order to achiewe a clozer fit and prewvent
entry of forelan matter/insects and contamination of
water,

The overflow plpes must be fitted with a sceeen to
prevent entry of foreiaon matter/inzects Into the tanks

and contaminaticon of water,

Tanke will continue to haue a =tainless steel strainer
inctalled at the water inlet in order to prev(ht entry
of forelagn matter/insects and contamination of jwater.

]
The etrainer and water inlet muszt be located on the
upper. =urface of tha tank, through use af allernate
tank dezigns, car»ful placement of tanks, and/or minor
excavation of <ite 7as {further zpeclfled belvw}.

In order to accomod~te houces of le;s—than~~utimum
height, one of the three tank formz/molrds tn ba vsed in
Phase Two chould ke of a <horter, broader dnrién
(approximately 57 in heiaht and 107 In dliameteon), bhut
of approximately the came capacity. All houzﬁsishould
have tankes of equal capacity. i

. 1
Placement of tanl at proiect =ites is to be the
rezponcibillty- of project perzdnnel and HMOH. In
weneral, the tanl -hould ke located as cloce td the
house 25 feazible, given the conztraints of the area
required for the tznk, and the related height d{ the
tank In relation to the house. !

PAGE



16.

17.

18,

19,

20.

21.

22,

23.

24,

PAGE

Tanks chould always be located downhili of the housec,
to allow a free flow of water into the top entry point,

As a lazt resort, minor srcavation of the project <ite
Is aaceptable in order to accomodate cshort houses,

I+ It is necessary to uze mnre than one section of
downpipe, there chculd be additionz) support.

The primary places for tznk: to be lncated are houses
which meet all of the follcwing quidelines: ’

- they are presenll: and permanently occuplied;
- they have a suitable roof catchment; “
- they hawve no exi=ztinn/zultable waler tank..

If a house meets all of the above, it =should definitely
be considered for a tank, 1f il meste two of the above,
It miaght be considered under certain circumstances (as
defined below). 1f it meets one ar none aof the
guidelines, a tank :hould not be constructed.

1f a house already ha= an evizting water tank, |t might
be consldered for inclucion in the project only 1§ the
exizting tank Is of an inadequate =nl/cr unacceptable
size/condition. It will be the rezpancibility of
project personnel and 1101 to determine whether or not
construction of a cecand tank je Justiflable. |,

1
If a house iec wacant, there muzt be a cufficient reazon
to believe that it will e cccupied tn the immedliate
future for a tank te e cornztrycted. Carefuyl
Investiaation and Inqguity <hiculd he made by projJect
perzonnel, '

If a houce doee not have a sujtable reof catchment
(such as a thatched ronfd, cne must be provided before
a tank can be constructed, The re=zidontz should be
required to construct a sturdy, <trong roef calchment
are2, preferably with a peabed roaf, and with the
reofing Iran nailed fnuta place, Crude and/or temporary
shelters or structuresz are not acceptable ac
catchments,

The decslgn of the water autlet/Uap iz to Lo remodeled
in order to permit are~ter draw-cff of water throuogh
the tap.

Uee of alternate methed: of btending (Qalvanirod)Awater
pipe to (plaztic) pipe fittings is to he explored.
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25, The local contribution to the project In Pha:e)Z is to
be as follows:

- Materials (sand, gravel, coral dust, etc)
- Transport

= Cash (T$435 per tank)

= Labour, as required by Uaikauaki

- Food and accomeodation for Vaikauaki

- A good roof catchment area

- Fascla board sultable for quttering

= Scakpit (preferably with cover)

- Fence (goed enough to keep animals out)

26, 1t will be the rezponsibility of the local peoﬁle to
ensure that all of their contribution is provided and
avallable at the proper time, Provision of a tank
and/or Installation of quttering ic dependent on the
local contribution being made completely and In full
first.

27. The Installaticn of guttering should take plate
approximately one month after constructlion of 'tank, in
order teo allow for proper curing. At the same time, the
villagers should be Inztructed in methods to promote
safe and thorough curing.

28. Sufficient funds should be included in Phase Two to

provide for retrefitting ¢i elbowz joining the downplipe
to the water inlet,

5.  concLusion

The recults of the evaluation of Fhace | of the Vava‘u Outer

leland ULlater Supply Project confirm that the goales and
objectives ectabliched for the project are cuccesefully and
effectively being met, Direct obzervation fndicates
increaced storage of more than a half-million qallOnr of
fresh and drinkable water, Preliminary nrtlmationrvaro that
thiz constlitutes a minlmum 1002 fncreace In waler réserves.,
The Impact en improved health/= nitation, general dquality of
life and standardz of living in thece rural apeas Iq'both
highly significant and evtramely pozitive, Phase 2 'of the
should commence fmpltementating At the earllest posdglble time
to further spread the project beneflits to all targotﬁd
areac,
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TABLE ONE! Summary of Pre-lmplementation Survey qf Villages
for Vava’u Outer Island Water Supply Project

>
VILLAGE HO. OF HOUSEHOLDS HO. OF CONSUMERS COMMMITY  TOTAL NO.
W/0 TAHKS - WITH Tatien LG TAHKS - WETH TAHKS © TANKS COHSMERS
Good ~ Poor
Koloa 22 11 2 141 105 5 244
Holeva 16 1 ! 105 17 2 122
Okoa 25 10 3 161 107 é 248
Hga‘unoho 25 4 1 131 47 5 178
‘Utungake 20 5 13 108 109 10 217
‘Utylei 14 n 5 76 82 é 158
0fu 15 - 23 é LY, 191 ? 258
Olo’ua 23 | | 142 14 4 156
Kapa 18 2 15 72 99 é 171
Taunga i?7 5 4 92 81 5 173
Faleval 26 16 q 118 105 é 223
‘Otea 19 11 3 107 76 5 183
Ouvaka 13 3 10 114 91 5 205
Lape é 0 { 30 7 | 45
Huapapu 35 1 é 171 33 ? 204
Matamaka 33 2 0 149 10 4 179
Hungqa <) R 37 _5 209 279 10 488
7 Villages 340 145 80 2,021 1,453 . 98 3,474
NOTES! ’I) The “Good - Poor” rategarisation  of hou=etolds uith Lanks

refers td overal) rendition of incoidual catcboent evetams,
2) Community Tank <" dnclude potte 00 g3 ban feorncement tanks
bul bt with Hew Tevband wody and otd rquare blork tanke (byllt
by Tonga Guverrornt aronnd 1500,
3)  Consumer flgure~ frem 1504 Cennge



TABLE TW0O1 Prioritisation of Villages for Implementation

VILLAGE SO0 TOTnl tnmtenn os TOIAL TIUMBER
VITTHOUT 1o =, R MITH Or Tntieg
TANKS IH roop o« oprTion REQUIRED

Lape 100 7
Huapapu 5Q 11
Mo’ua 7e , 29
Holeva 94 17
Hatamaka 74 33
Hapa ?4 | 33
Owaka 27 25
‘Utungake g7 33
ﬁgajun;ho- ST ;? ST T T .?5- i
Taunga el 21
(thera ’q n
Koloa =33 21
‘Otaa 47 22
Falevyai 34 )
‘Utulel é3 19
Hunga 49 24
Ofu a3 - 21,
T10TAL NUMBER OF TANKS REQUIPTD TN PROJECT 110

HOTES

3]

3

I R I I T B b g vt e peoed I\’.'in(" and
dependent o ir Al Tak g Adeguante water

L L S N R itdioated by Ve v of
Pobal vy R R e N R A T B T t
Wt ey [T B RY -.“l“"r.'.‘

O e A L N R P vt e tevqecied apd

"""""’I';” "' [ ',lt’:“\' "l";w‘fv ",1’![
Commb ¥ vore o 11, Pl ae by, baede (o o=
reeding wy bt brovect Gaplomontat|og,
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DEFINITION OF Coprs FOR EVALIWTION OF PHASE (HE
FuS.Pu%s WU oifieR ISLAND WATER SUppLy PROJECT

1y TR ND, - Every tank wace inscrited by Ahe censtruction team with , nurler indicating
he i1 order of construction vithin the prodects This nunher g {o pe listed for
future reference. ‘

EQULI_UﬂIE = The nane of the fanils Piving in the hoyeo is to be noted fer future
referance :

LEAKS - The following codes are to pe e
M= Najor Jeaks, Meece are defineg - visible water with f]uy rerceptible to the eye
and’or sych leaks ¢ are considered ta impair the ability of the tank 1o hold

water,

m=HMincr leaks. Thpep e Cefined ar vicjplp vater with 1w rot ffr('rtiile to the
Bre, and’or cuch leakg 3 e net cracidered (o inpair the ahility ¢ the Lank

to fold water, ,

g - Seepage, Thic je defined as darp errds yicible on the exterior of the Bank, with
no {1y of vater,

C = Cracks, Thecp arp celf-defingd,

FENCE - N1 tanps are <uppoced to figop rirotecting fence (of aqmlH)a”wnﬂelo!ew
animale away frem {hp lenL. A cheghmary (y2) indicites the frecence of eogh fence,
Vhile a crenemyk (X) indicates ite abeorey,

SIVEPTT - AT tynne e suppesed o laor g eyitape SCRRTL o provids prerey trainage,

theckrar g tndicates the precence ¢f eorn EO3OIL W Te 3 pgerark indicates jie
absence, Use of the SUbecript "C* futirate that tho caabprt has g pretective tep
tover/lid,

SIPAINER - A1) tgnbs AP Lyppocel Hoby ., hamnlere chepr “traieer inetalpy g the
waler jalet o Fresent entey of fire., AT | T R YR the tack, o thechmk
indicater the FIPIRNCE 0f ¢ych 3 cfyaing, “hile a (reeemapy rrdicates jyx abepare, e
of he subseript ope tdrtatee that tre dyiner PRI Ed Cleaning durirg
evaluation, (lcp of the cwbreript *pe heatee that Ipe trataer oar Bl led at the
rainhead of (e Gittering rather thy, U bep of b tank, (Ihis s trnergl]y
ascociated with hoyses Uith Ve ropf Citthoeate, S pdp e, §)

{UngL[D‘U{IUIUQS S This indicates Cprerene o the fany Phecogh Ohich ineegts 3
conlarinating rater g SO enter bip g e indicatee the top Jig oo Mo tin, g
indicales the overflon pipe, *¢ indicabar o1, dounpipe infet termally coaled gith the
stratner),

SUR IS Lultering ic o 1y intpected o, delerming if 0t nae gy cerrect))
installed aay ateqeate, A Chechoy | Pebont e that it je, oy g, BTl il
Hial ot vent, 1,y G the eqberp pp voe U rates that e Length of the cittering g
tensidered Lot undesiratly sh(x‘. I
fﬁbf_(fd(ll”}if S The reol e 1 g, R SR T TR o s of a e, .
ad Condition, A thechnark indicatee thir Py Wl e 3 crpenagyy indicates that
entt, e of thy eppegyi U dndicared oy R N T LV TR TN tanks gy
ey the Lottn uf the IDOF/UVQQPffNO o leees Ahan the Yerof bk TrgUiing a new
kafpr ety o be yt It the eydn (o P b, ey the enbo(ripy ’5' 7ulira¥rt
:ra: the reaf o centidered oty L R T telatven ‘o e SUIF el the

anr '

[N

i (13 HF T P W Lo rdher e te g, follaging coee arghl Le yepd,

- the fingy Pltie oo qny Geenpipe - ' end

A1 = Abhgrp Anoetler water Fank At e by,
VIE- b hogep g Ut gupred

LD - the ompipe e INACERUALE Dy ep gy

PO - there are Prebbese it the facrry toage,



TABLE 41 Comprehensive/Comparative Overview of Evaluation Data

VILLAGE:
ORDER OF
BALUATT N /8
ORDER OF
THPLEMENTATI (N 8/8
1986 FOPULATI(M: 124

TOTAL MNIYRER b
HOUSEHOLDS (1908): " 14

NWIBER TAHKS
COMSTRUCTED: 17

HIMPER TAIKS
EVALUATED:

LEAKS

- Hajor:

- Minor:

- Seepage:
- None:

FENCES:

SIAKPITS:
- overed) ¢

STPATHERS s
=Dty )y

= (AL Gutter):
LHSEALED
UFENTHGS

- T(‘? Lid: !
- Inlet;

- Querflow; |

SITTERING |
- (loo Short):

—
-~

— —— — —
T~ O~ (=23 ] N (S, NY—T 1

~N~ ~Nro.

Lpor

(ATCHUENT |
- {Teo Liw):s

= (Too Small):

AEPOL, ¥ OF
FULL CAPACITY:

NN~

307

NOTE:

HOLEWA

In tonnection with
resutt in apparent

Use of 1506 Censuys Statistics for

1587 Pre-1mp)

‘UTINGAKE  OWAKA  LAPE
/8 8 48
7/8 8 28
259 114 26
47 24 7
33 25 7
33 25 7

] 0 0
14 B q
0 1 |
19 14 2
15 22 4
20 29 7
12 2 2
32 24 é
22 2 |
0 1 0
33 25 3
| 9 |
33 24 4
33 25 7
é 7 0
KK 75 7
| 8 2
6 7 0
557 iS4 B

Fopula

erenta

minor distrepancies

NUAPAPU  MATAT KN
/8 /8
5/8 1/8
177 187

37 35
41 23
41 kK|
0 |
13 15
0 [
28 14
22 13
8 29
26 2
k] .
é B
B 7
4 i
5 4
4] 2
4] 2
é 5
QN k]|
8 0
5 6
907, RO

tion and Households
tion Survey Figures may

KA 0LO‘UA TOTAL

7/8

é/8
50

23

0/8

© /8

"9

i_l?

.20

—

— e T
U1a on NOoo

. ~3
L) e

201
205

208
KL



TABLE S: Other Evaluation Data

MISSING AIOTHER IHAPFROPRINTE

FIHAL TALIK HOUSES

ELBOW
HOLEWA 2 1 1
UTUNGAKE 3 -4 0
OUAKA 10 7 3
LAPE 3 y 0
HUAPAFU 5 S 2
HATAMAKA 16 .2 q
N ‘5 q
oLO” Ly 10 { !
TOTAL - 24 15

¥ = The following t~pes of houzes were conzidrred to
be Inappropriate: wvacant houzrey new (a=-yot
unbuilt) houze:z: :=nd crude cshelters, Theze are
more fully dizcuz-ed in zectirn 4, page 24,

TABLE SIX: Rebate Uinners

As part of the Preaject, the e
aqualificd (o wopebhabay that F

btk i cach oibt)laoe

y the toral cach contribution
of THEOOL 00 v cebarned Yoo e individusl, The (ol loaing
per-ans pecegved pebabes o Ahe i band s viere concideraed to

3 an

beo the tho Lo b i eae e oof theodr woil e

1) HOLF vy IV b ota Pk H174
2) I Loaglili | oty ol 1702
5 I VR I TN N N B PR Tranl H U2
Ay Ladt s aholoer 1ot aha Tanlh # 27
5 IS Faolo Poeag s b HE25S
AY W eled il oot tal e IESTI R LR R
TY kit Sione Puyle Tgfa Tant Hitavs
) 20L0 Samiy Pacqlala Tanb # 15

Pictures of the abouve appe-r in nppendix Five,



APPENDIX 1wuUu: URIGINAL TECHINI CAL,

GUIDELINES FOR ISP’ a YAaVYAa s U OUTER IsSLAND

WATER SUPPLY PROJECT

HOTrE - Guidelines proposed for modification as a result

of the evaluation are marked as follows:

ny



STAUDARDS FOR FSPp
FERROCEMENT TANK CONSTRUCTION
1N VAVA'U

TANK

1. Standard vaikau'aki 10 M® tank - approximdtely
6' high

2. Shortened Standard vaikau'aki 8.33 M* tank -

approximately 5' Ligh,

(To be constructed uhere height of catehment roof
s too low tor 6' ta: W)

3. Should be placed within 5' of house
IANK FOUNDATION

1. On solt orqganic soile foundation should he 8" deep
and filled with 1" (o 2° coral gravel,

2, Hust be Tovel

3. Ho part of tank shall be underqground

4. Where tack is on an ineline, rock should be placed
around tank (o precont erosion fi1om roof runoff or

tank overflow

-l
:

¢} ’( )
rogk i::il"";‘f -
© /dﬁﬁ; |

Minimum acceptabsile roof areas should hr

~

ROOFING

1. 325 (L2 for 10MY tank
2. 270 (L2 for B3I tank
3. Ho tanks are Lo be constructed for a "fale Tonga"

4. Minimum covcheight s are an forlTowe:
(Al 6.5 foot oy 101 tank
¥ (b)) 5.5 feot for #1010 Lank



. lemst 5.5 mumn At least 6.5
net for — 1D M : feet for
L3343 tank ;‘-7;%::[;;;-—%97, 103 tank
smal%*tank : large {nnP‘

b

|

5. Roof overhang muct he 1 to 2 inches cver fHs¢iaboatd
so gutter will catch water.

roof~\\\Jﬂ,,»w"

'|+—+'
1" to 2' T~ fascia board

6. Roofs which are painted may cause lead poisoning
MOH should determine lead conternt of paint on such
roofs before tank is constructed,

TANK OPENINGS

1. Top tank cover should be secured shut to plevent
contamination and mosquito entry

2. Opening for water from downpipe should have a strainer
cemented in place

3. All water should be drawn from tap

TAP AREA

1. Tap area must be fenced or closed off so as to
.prevent entry of animals

2. Rock sholild- be placed in thé soakaway pit Around the
‘tap arez and ... there should be a minimum open area under

and around the tap of 18" x 18" x 18",

Soakdway pit -
rock 12" deep




GUTTERING AND DOWNPIPR

1.

2.

downpipe\\

Guttering should be on a slight incline

Guttering must have stopends

lBrackets for guttering should be spaced at least

every 2 to 3 feet. '

All joints for guanLs and downplpe must be glued

//// Ihw)f nrea
brnckeL"

R Mff j{?fa'/vh%;ﬂ?}'fruﬂ” 1'." f’@f‘@?&ﬂxr/«%@“ l -fascia

RERREESS board

inclined qutter with
brackels spaced every
2! to 1'.
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APPENDIX THREE t _FINANCIAL DaTo

TJABLE ONE: Cost of MOH 10 Cubic Meter Water Tank
(August 1987)

TABLE TWO: Original Master Rudget for Phase One of
FSP‘s Vava“‘u Outer Island ater Supply
Project (May 1587 - March 1988)

TABLE THREE ¢ Moﬁetary Costs <Actual) for Phase One

TABLE FOUR: Hon-Monetary Costs (Estimated) for
Phase One

TABLE FIVE: Total Costs for Phase One




TABLE ONE: COST OF MOH 10 Cu.

e e -l e SN,

I'. MATERIALS

Cement (40 kg. baqg)

Wire netting idumn mach)
Plain wire (dmm mesh)
Water Tap ({/2")

Water Pipe (40cm X 1/2%)
Guttering <10’ StormCloud)
Down Pipes (10’ sections)
Gutter
Bends (1X112 dea, 1X90deq)

Brackets

Stop Fnds

Overflow Pipe (2*X25cm)
Rainhead

Gutter joints

Black polythene plastic
stralner

Stainless stee)

Hisc. fittings, PUC glue

(FOR 30 T1nHIS)

IT. TANK FORMS

Timber:

B 2" ins14-
I - 4717
qeyet - 2797
4" - 20127
Plymaod

Haile:

4" L NG)

3" - 1KQ

2" - 3 kg

e M e et v b= . - - -

111, TOTAL COSTS PER TANK

Assunte first Ao
Assume next 21

METER NAIER
ey
15,00 bags
25.100 meters
12.50 kg

1. o0

3.00 rections
2.00 cections
10.00

2.00

2.00

1,00
2,00
3 rquare meters

1.00

IﬁHV
wmir

7.83

2.45

1.79

22.37

1.04

6.58

5.49

.74

2.83

1.19

[0e)

3
3

.51
5.00

Sub-total

ﬁUGUST 1707

1UIAL
[17.45

81.2%
22.11
22,37
i.ﬂd
19.74
17,29
7.40
5,70
2.3n
55
4.¢%
1.70
15.00
8.51
5,00

307,15

(YUHbuN t)

”IIH lJu
WP EnSE

135,07
70,44
?5.73
25.73

1.20
?22.720
13.09

B.51

8,364

2.74

.43

D.49

1.95
17.25
1n.,2%

-

lanks af BRRE AR
tan¥s st VA4 T4
Total Frog U Lonts

Total

Total for

tanks
Sub-total
I lank

Iy ojrol {locts

tanke

G
S LN

_—— I Ny
S S NSONOE
RS TR N

=3
N ™

344,41

D I

205,22
11.80
13.8%

103,94
11.an

—— 7
-
2 OF SO

90,145

13.78
5&1.56

43740 ,00
771,90

= 151722, 10

divided bv 240

OR Seve

250,00 per tank fo

349,02

project



TABLE 2:

UNVA‘U OUTER
ltem ESP _firant
Personne) 7,000
Materials and Supplies 35,000
Frelght 3,000
Miscellaneous 1,100

FSP Grant:
Local Contribution:
TOTAL

TABLE 21 NMOIETARY COSTE ncTnng )y

UNUOU OuTER
(May 19207

Ltem
Personne |

(Salariecg,
and commicsefong)

stipend:

Hatoriaic and
Suprlise

Freicght

Hizcellaneeoyg

TOTAL

ORIGINAL MASIFER PUDGET
FZLAND WATER StprpLy PROJECT.

49,180

£49, 100
£73,100
1122, 280

1789

FOR PUASE ONE OF Fop‘e

Local Contribulion

24,000
32,400

1,500

!

-
T3
—i
Qi
|

€a0:)
€602%)

For rvaase one or FGPrg
PULadite bntee apr gy PROJYCT
= Mayg o)

.. use

10,712.40

:37,657.30

231.20

2,119.39

32,722.4%



TABLE 91 HON-HOHETAPY

caosina
F.S.P e Unteyv U ongee:

(May “B7 - March @0

Item

Porconnel
- tnekilled 1abour

Ford (or project per zonnel
- Nccamodation for project

per-annel

Materiale 2 “ypplier
Sand & Gravel

=~ Roofl Catetiments
Site preparation

Freight

- Helafuy to project zijte

T0rAL

TABLE S5: TOInL CO3I1S
Unta U OUTER

Ltem

Fer=nnnel

Materials % CSypplies

Freight

Miscellaneous

TOTAL,

(Table = >
T1SLadih UNWTER

Heonetar v

22,200

2,115,137

32,700.47

, ¢
(&)

CERTINATEM

a1 ,200.00

7, ASR L NO
2,471.88

87,057,608

FOR T HNASE
RRLAL I I D

Hogn-Hone tary

-~ - "
’.l('l ‘)"JU

A 107,40

41,244,008
(5°)

FHR PHASE
ISLALID LINTER SupPrLy

PrOJECT

Tatal

ol o

PROJECT

2,400, a4
19,612,97
1,107,172

P,10ne

41,014

OF F.5.P,’-

L),
47,420,770
62,1172,
2,010 40
2,117,237

tia,/n, 52
o)



APPENIND 1 X FOUR: FORWARD _PLAKMNING_FOR

PHASE WO _OF Gl LAVA U OUTER 1SLLAND

LNTER aneply

> OJEcCt

IABLE ONE: Total Projectoed Costs for PPhase Two of

FsP’ s Yava‘uy Outer Island Water Supply
Project

IOBLE _TWO: Estimated Coct ¢a/88) of 000 Gallon

Ferrocement 1hrvte, 7 anlt for Phase Two of
FSP’ e Yava’y hgter Isltand Mater Supply
ProjJect !

TABLE _THREE: Monetary Co«te ‘Projected) for Phase

Two of I'SP’« ''ava‘y OQuter lsland Watep
Supply Project

INBLE. _FOUR: Non-Mone tar 1l ocal Costs

Supply Project

s (Estimated) for
Phase Two of 1'5p-g Vava‘u Outer laland Water






Bazed on current cozts «nd ectimales, the projrcted totai
cozt of Fhaze Two of the project iz nearly YSHIS50,000 (ceo
following data tables), v th US173, 000 roquired to cover
dirﬁcl/man@tary cotts of the preicct, A oarant of Tt20,000
Cappro-imately Uitld, 700y hae alread. been secured throuogh a
aranl from the Auctrali-n Covernment (o ovldad throngh the
Fural Dewvelopment Proar «m of the Centr al lanning Depar tinen t
of the Government of T o Additions! fands o uer 25, 0nn
have beon lentativels Ciprewed Cpending Availabilite nof
fundz) theough the ficeoler vtor Ip=rt Program of the United
States daency frr Intern<tional Deovelopanenty Theep fund-
conttitate S of funding tequired, © e ing the additional
funds 1equired is a top priority for the project,

‘

Baceline financial proiictions for Ph-=p Two are a- followss

INBLE t: TOIAL PROJECTED (OSTS FOR PHASE TWO OF F.5.P.’s
VAUN"U OUTER TCLAID WATER SUPLY PROJECT

ltem demetacy Hen dlen.lecal  Tatal (USH)

Ferszonnel 1, 154,14 20,000,880 2,204 .74

Materiale & Suppliec EARREIT- I - EA M, at .57 ¥3,240,45

Tranzport/Travel 2,133,852 2, 21%,53 A,F0%, N4

Dther 2,777,684 - 2,577,104

10TnL PR Y INEA B A7 ,50T .92 1"175,41577.33
C50) (4430 S UA

(IOTEs Refer table= 2 and 4 for =dditional Informatiaon,)


http:2,777.66

JABLE 3: MONETARY COSTS (PROJECTED) FOR PHASE TWO 'OF Fsp‘g
VAVA“U OUTER IStnD WATER SUPPLY PROJECT

Item it AL
Percconne] 17,200, 00 14,154,14
(Salariec, stipends
and conmisciang)
Materiale and 78,200,000 957,654.86
Supplies
Trancport/Trave] | 4,250.00 3,133.53
Other 4,044.00 2,957.84
TOTAL 105,714.00 77,744,44

Narrative Explanation of iable Three

1Y Honetary Costs of Porcaonnel are taiculated as fo!'lows

completion of the tank, snd T820 will pe paid follewlng
installation of quttering, The total crmmission per tank will be
T80, with total fop 2o Fanke equaling 18,900,

éjwf;.@!.'_rf_n.i_ss_i.f,)n_,xf@r_‘,-‘;?aJAkM' Al Cempany - 1140 wil) be paid upon

glﬁSgippnd_foernumunity Brooanrcar o 1D i) b patd monthly for a
Qm\monHrpnrhuh equaling 18400,

Tolal Hocetary Cocte . lersonnet - e, 290

2) Monetary Cocts fap Pabrride and “upplic- are caltrulated

At the rate of 11290, 00 Peo o tank coefer Table f above) frp 2230
tanks, far a total coet of Fs78, 200,

3) Honetary Costs for Foar-port/Iravel arn calculated as folloyng

glmfpnvth/lrnnrpnqt Poreitem applios to cont of trancporting
project matorials fym thibn”alofa to Yaratu, and to the cont of
transport of materfal “upplies to/frem the atorage
Facilities., A prolimina - tHTocation of 111,500 |5 indicatnd,

D) Intra-icland Trave) Thie btem applic = o the tost of 1avel
of project perconnel ithya Yava'u, 1t o Aatknowtcdged tha
during actuyal bplement biog, teantport of personne) Lo/ feem the
praJect <ite in 1o e Poowvded a= a0 Togal conteibution, Ihie
Allocation i~ to facitivat, rrececs b praject altee At oane titme,
as required for pre-implerontation conrdination and


http:105,716.00
http:4,066.O0
http:3,133.53
http:4,250.00
http:57,656.86
http:78,200.00

IABLE TU0: ESTIMATED COST (1-01) OF A 10 CU. HMETER/3000 GALLON WNTER

TARK FOR PHASE TWO OF FSP/S WU OLTER 1SLaHD UNTER SUPPLY PR
D HATERIALS  QUANT T Ty Cunr 10101
REQUIRED NEEDED COst <1ty COs1
Cement 15 bags 7.83/baq 117,45
(40 kq. bags)
Wire mesh 25m 2.12/m 93.735
CINSam width
Ao mo sh,l.lﬁmm wire)
Plain wiroe 12.5kq 1.48kg 21,00
CImeX256n rolle)
Water Tap 6.00 ea, 4,00
(0.5" locking)
PVC Water Piye 0. 0.30/m 12
(N.5" by 20~
Guttering 3 lengths 2.07 ea. 21.21
L0 StormCloyd)
Dewn PiFGﬂ 2 sectiaone 5.1 ea, 10.02
3" 10
Gutter Prackete 10 0.57 pa. 5.70
Bendsy 3" « {17 | 1.42 ea, 1.492
3" x 90 ! 1.47 ¢a, .49
Stop Ender | L | 0.79 ea, o7
I 1 1 0.44 pa, )
Uverflos IMipe 0.25m .00 24
(2" »v 4 Uacte)
Rainhpad 1 3.32 pa, 3.1
Gulter joints 2 0.5 ea, | RS
Polsthene I m 2,177 o
Chin widtn
Strainer | 8.1 ra, 8.%1
(otainlece gtesl
Miccellanenys 15.0n 15,00
“Qlue, fitting=, etcy
Sub-tetal 277 .15
Contingency 41,42
T0InL 2.0/,
23 COST 0F 10tk Fopns Cfor 30 tanks)
Timber
8" x 2" v 14 10 Tength- 205,272
K A P 6 length- 149,00
4" % 2" ¢y ? length- 18.07
I I R 20 Yength- 103.81
Plywaood 14,90
Hailsy a- 3 kg .11
K 1 kge 1.53
2" 3 kg, 4,47
Cub-total 390,41
Cont in?nm s 39.04
Feo LV Tand Torm 130, 70
FOR 2 a1 oRs 13149,
PEORATED Loy f‘(‘l’ bt 114,44

T e e e e et e o . a1 o

3) 10InL 31NN cosTs

Materiale 230 tanks at 12

TEU2.07 Vank
Forms 230 tanks at 11 g4

¢
AL tank

CPANY T
cost ern 1o

SN 11390 1R

S0 10
3340 .30

F6746.90)
333,41

1A

QJECT



post-implementation menitoring of
allocation of
indicated, for a total of 18750.,00,

c) Inter-island Trancport- thie item applies
travel of project pereanne! from Huku alofa
purpose of monitoring, <uperviging
activities of the proicct,
preliminary allocation of

1$2,000,00 -

Total Monetary Coste f

Other Monetary Costs are rotimated as {ollows:
a)_Space- Project mater inle and supplie-

stored at the home of the Community Drganjer

to

to Wava‘y
and evaluating the onnoing
Baced on pa-t trave) costs, A
indicated,

the tort

"ranport/Iravel - I44,250,00

Fiforte -

for

the prodect. N preliminary
I#75month for a period of ten months s

of
the

are pre-ently being

e being

made to eacyre moron sorbatde gtorge (o Tt Ssuch aroa Jarge
container) cloger 4o {]. charf. In the bheenre of eych
Facilitios. % je phanoed to improne the existing faciliting, In
either case, a preliming allocation of 11400 i~ indicated,

b) Hiccellineons - Thi- jtom 1s estimatet at 4% of ihe abinve

costs, cqualing 144 004,
Total Other Monetary (ot = T84,045.00

IABLE _4: MOM-MONETARY/LOCH!. COSTS
OF F.S5.P."s UAVA“Il OUTER

(ESTINNTED)

lLtem

Perz=onnel

Site preparatian
Un=ki1led 1abeaygpr

4,600,00
20, 700,00

Food for project perconnnl 7,574,00
s Accomodation for project 3, 210,00

per connel

Material~ o <ypplies

= Sand A Gpavel d,400,00
- Roof Catrhmeant- 2R,7TN0.N0

Cach Condribution F,7%6.,00
Tratsper 4711 ave)
S Freiaht of materiala

- Trancport of perzehnel

3. qoin R UU
1,72%.00

rornL “1,541.00

FOR PHNASE

TN

ISLAND WATER SUPPLY PROJECT

MSE

3,371,050
5,2472.11
AR e i

L}
U AAL T

a,071, 50
21,177,230
11,022,644

2,503, 60
1,271.84

A7 ,507,67


http:2f3'7Sif.0o
http:3,210.00
http:I,60".00
http:lt,?,2r.00

Narrative Explanation of Table Four

1) Non-Maonetary/Jther Costc of Persdnnel are calculated a-= follous:

2)

a) Site Preparation- It is assumed thal it wlll take fun person
two days to properly prepare the construction site for rach
tank, At the the standard daily-paid labour rate of Tt5.00/day,
and 230 tanks, the total value of this item is 144,600.00,

b) Unskilled labour- It is assuned that each of the sl memhers
of the Vaikau‘aki Conctruction Team will be assisted by a local
person, for a total of six persons. Il is assumed that the
standard daily-paid labour rate of T45.00 is approprate, It js
assumed that completion of a tank take= three days. Therefore,
the total value of the unskilled labour for 230 tanks vqoals

T420,700.00. ‘

€) Food- Four of the villages in Phase Two Cinvolving 97 tanks)
are accessible by land; it is assumed that project perronnel
will travel to/from the cite eac! day, and therefore only lunch
will be provided. It i~ ascumed that Ilhe Vaikau’akl Censtruction
Team will consist of iy persanc, and that 78 work-~daye will be
required to complete theee 97 tanks. nt Tt4.00/man/Tunch, the
total value of this equals T¢1,872.00. 5

e
For the other five villaagers Clnvoluing 1233 tanks), accens s
possible only by boat; it is therefore rssumed that the project
personnel will live on {he island durirq implementation, and be
fed three meals per dav. It is acsumed that 107 work-days will
be required to complete these §33 tanks, At T$12/man/day
(breakfast, lunch and dinner)y the total value of this rquals
T147,704,00.

The total estimated value of food for project personnel enquals
119,576.00,

d) _Nccomodation- Accomndation fer Uhe =i members of the
Vaikau’aki Construction Team will be required for a minimnum of
107 work-days. nt TH5.00/man/night, the tota! value of this
equals 7%3,210.00. ‘

The total value of non mone tary/other cocts involyed in’ (e
Personnel ttem is estimated to be T338,084.00,

Hon-Monetary/0Other Co=ts of Materials and Supplies are
calculated as follows;:

a)_Sand & Gravel~ The ~and and gravel 1equired to construct one
tank-has an appreximate market value of 1$20,00. These materials
will be provided by the tank recipiente. The total vaJue of this
item is estimated to i 114,400.00, '


http:11,600.00
http:T,006.O0
http:13,210.00
http:119,576.00
http:7$7,704.00
http:T$20,700.00
http:lt4,600.10

3)

b)_Reof Catchiments- I'ach tank recipient must have or provide a
suitable and acceptable roof to serve as 2 catchment area for
the water tank. The cctimated vdlye of each catchment Is
approximately T#500.00, of which 257 CI3125) is considered
applicable for the prnjcct, Therefore the total value nf thic
Item is T7428,750.00,

€2 _Cash Contribution for Materiale & Supplies- Each tank
recipient is required to make a cash contribution of T145,0n per
tank, toc be used in the purchace of needed materials (ornerally
used for quttering and fittings). The total value of this item

is T$14,950.00,

The total value of net-mone tarv/other rosts involved in the
Materials and Supplies item is estimated to be 1148,300.00.

Hon-Hone tary/Other Co-ts for Transport.Travel are calculated as
follows:

2) Freight- The different locations anid accessibilitien of
project Toucations will resylt in widel varying costs of this
item. It is assumed that an average co<t for all of Phace Two s
T#15.00/tank, for a total value ot Tt3,450.00.

bg‘Qihgg‘I[3n§p0[{~ PUoin ascumed that in addition to
transport/freight af moterials, there 011 also he a nerd to
trancsport project peroonael gt other timee during the actual
implomentation of th predecty The walue of thic jtem is
estimated at 147,50 .0 tanky for a tatal of 141,725.00,

Total valuye of hon-monc tarvfether cost- related to
Transport/Travel je octimated to be 11%,175,00,


http:1',175.00
http:1,450.00
http:1l'10,300.o0
http:T$14,?50.O0
http:2F,750.p0

APPENDIX FIVE: PICTURES FROM THE

EVALUATION OF pPuasE

ONE OIF FspPp-’ g YavVer s U

OUTER

1SLAND WATER suprLy PROJECT




THE FIRSI 'TANK

THE LAST "TANK



RSN <1

il

PEST PANK = HOLEVZ,

BEST TANK ~ - "UINHCARE

PEST TANE - (LA



e

'I o WA

PEST PAIK = TARL

BEST TRAHK = NUAPAPU

PEST TANK = NNEALAE



PEST TANK - FARA

PEGST TNIE - 0o On
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