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I . INTRODUCTION 

Based on FSP's extensive experience gained during theimplementation USAID-funded Fta'apal klater Supplyof the 

Project (1981 
 - 86), a reqje t ,,s made b>' Tonga Government
through the Illnlstr> of Ilep.l th arid the National Vi 1lagek,,later Commitfee for consideration of % similar project inthe outer-island villages of the Vava'u reion. This! targetarea was Identified b>y the linistry of tHealth as being ofhigh priority for Improtement of water supply, due to t:'e
absence of fresh ground-a ter r esources arid th6 resul ting

dependence of rainwater 
 catchment. 

Initial project funding of LSt,6O O00 was secured through thegenerosi ty of the US-ba~ed Pibi ic elfare Foundatlon (USPWF)and the Uni ted Methodist Conimi ttee on Overseas, Reli ef(UHCOR) . 1_2. of the fundinq frcfn the two grants was :al located tor direct field costs, wi th the bal ance allocated 
for other expenseE. 

Project Irnp 1emen tat ion coirtrericed in 6pr i 1 1987. Forlogistical ,rid technical r'e .ors-, the project was dIvidedIn to two Ph ase s. Phase One f the uaiI Ou ter Is and Waterfuwpp L_ Projeqt. Involved t1,r, (:cn-fr-ucti on of 20 ' X 3000galI on ferrocernent water- t 7, l.I, (-.I th C:oc i atecJ o u ,t ring
and catchrnent areas) 
 I ri ci ch t ou ter-l s7-1 id vii I aoes of theQava'u region (see Table , -oe 2). Oni add it I ona1 230+tan k s i n nI ne v i 11age_ e forr p red implementat on In
Phase r.'o of the project . i t:,oth ph ase -, tile 
oVera1 goal
is to improve fresh i,,ater -'lplr i , in flir- targeted
outer-I <l and villIages, i th fe re lated goals of ImprovIng
standards of heal th, san t-t ion and qual ity of life in these 
rural area,. 

A progr-_; report of act "itie to date ,,, prepared for the
per-i o, f T-An I r- 1. 2I I -7 - i g in 1pl anned thata secontd p-r r- r --por-t ,ou 1d cocper the

ernaln (jer of the 1'-37 cal ,f r ,,d >eav " "hi,as, h wpever,
del axed by the res g r) Ition ,f thp prey i ouT FSP/I oncga :Co1 try
Director in October 
 1987. ( the present (7ountry Director

did riot assume the pos I t i on T
i i in 1 ml id -, r.,-- ry I 7n.0, and
because imp)Ie nrrtat ion of Fl, -e One , -l c(.rpl e ted shor tl >,thereafter, It was deccI d t c rrr >ut the foIl o," ng
overall evalIatlon of Fha:c rfe . ctiv it; - istea-d, 

On hIeh I f of the pre ,:,p . f !. r- (-)Ig t jI I ages I nuol) ed( InPhia e ,f- of thP prnJect I L'1i-.a I''(I, I ike to n: pre ss
 
thank- -Au appr-ec i i i in 
 ho donrur uriiir i vs (lTJ, UHcOR,ClDn and [);nchlirchi id t,, I.fir f i I ,,. ,-i I r' dir-ctly
i uolv :(A the1 irp I , I ti in ri,1 Iof the ct andI to theindi,.,i(Ju.Alc who p wrticip ,i ., t it, thIe e'. , tio n a. 
represe ntat I ves of ther i in ,ec Ic .lni tr i .m lsations.I/o'c 
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2. BACKGROUND 

2. 1 IHPLEHE.TAT OI4 FRAIIEhJORK 

project inol,"ed the construction of 209
Phase One of the 

elght outer-i sland villages during the period

water tanks in 

of April 1987 to Januar' 1788, as detailed below:
 

,ILqIPER OF IIPLEHElITATION 
TIHEFRAMEVILLAGE TANKS 

Olo'ua 20 	 June/July 19 017 
July
Lape 7 

Ov ak a 25 July/(,ugust 
,r.gus t/Sep t emberIHa tanaka 33 

September1uapapu 4It 
0t obr/1'lovembe rlapa22 
1lovembe /Decernber'/Utungake 33 
Decemiber/JanuarYHol eva 	 17 

v Illl o1 . t.',s ba ed on a thoroughThe number of tanks per 
rur.,e> rfld'J, ted in Il'r'ch 1?07. D)uringpre-implementption 

this. survex', a cornpreheorI.v e,,aluation of each hou e in 
of the proje-ct wasever>' village targeted for" both phas-es 

thi T, urve> have providedundertaken. The overal I nIsu s- of 
7J fWr in prnject implementationthe bael Ine data used t M 

(refer Appendix I, Tablir- I , 2). 

2.2 UI jiiIISA II'ILI SiPU lI UPI l rO,[,1U:r 

a.) Or.qarisaticual Fr_-i'i'Jork 

Imp1 cuenr, tion ha.,e beenProject staff respons bi n' C,,r 

,,d r., 1rir rit ,ni t Qr- Table 2,
organised as An intrgr. 


page ,) . It In noted thit h o , ngo)i hn-, occu red in
 

fra wor I< -i r- tic Qri i air of rhirpc One. The
orgarI ation 
I ril-l , tihe Directorfirst was he untilrn yl>donti of ,onn 


I in d .rJlI.tel>'
of the UI Palu',ki Wo pnrrlr ,. • I. ) ,r ,ni ti I'', .
 

fi 1lrd b-" hi; brotl r' Miii I -i..io, ,I,, ha-i bnr ,i IIr
 

Integrial part of the r.mr q , -iir i I i- rep (ni. I e second
 

1tnl 9h' I 'W 1
changec wa s thrp tran i, -f I'- , n l Fir. 

f. 	 r nUridv r n f rm n' 'ii to li n-9 j.t, I, - par f of i" .
 
it z. part
I m iin landlf'in i th M a'in)third-->e-ar e i.tersion. 


of the onriqlnI l field m,,i , i I 9 Ini
r rln tr.r., botlI , ,s thir r 

t is oree tl, -ppreciated. icontributi on to the pr o.jc 
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7,8 %E Iwo -RGAISATIONAL FRAEOkO RJC ~ 

rFIELD ORGANIlSEq. 
Peace Corps Yolunteer:
 

Brian Robetor.
 

(N"eiafu, Vava'u)
 

.SPFIELD OFFICE- -.. COtii1JUiITY ORGANISER,
Country Director 
 Chief Extensinn Officer
Asst. C.D. 
 of Village Women's Dey'4f:ce Staff 
 elopment Prograbel
 
(Nuku'alofa) 


-'Aulola 
 Apkotoa
 
Nel~Aful Vava'u)
 

~IIST RY OF HEALTH 
 -'01,1$TRUCTION ORGANISERIHOH Publ Ic Heali 
 i uli Lole.i.

Off icer (Nulku'Alofa,) Valkau'aki CompanyMOH/VaVa'u personnel 


- five labourersWorld Health Org-nl-
 (Melafup Vava-u)


sat. on (WHO) Engineer
 
(Nuku'&lof a)
 

b) OrqanIsatIf-n a euoIb~ 

The FSP/Tonop. Field 0"1"c 
 Pr~vldes Overall
of administration
all project asp cts,. TechnIcal Input to the project Is
provided by iOH and WHO. 

The Field .Organiser, CO... lt)' Organiterl and Construc.ionOrganiser function al a coordl.nated, Inter-related projectteem, each with specific reoPqngibilItes, but eachfacilitating the other,, fffOrtv. An excellentteamwork In action example of , thut provided. 

The Community OrganIser Is the,, primary contact Point betweenthe project and the 
v IlI 9 PeOple Involved. .lerresponsibility primaryis to fe llItatp and coordinate the provisionof the Inputs required At locil contributlon. for tlieProJect In order to ensure that all n .c.ssarlocalcomponents are available and Uh pla'de prior to actualImpl'emeptatIon, 
In addl t on to cash and materials" localcontlrbution also 
Involved coordinating loqal transport of
 
materials and personnel to thq'Project sit#, as well
accomodatlon Of Project p',,rfonnel whileon site, 

as
 

do9 wh 

* 9 
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The Construction Organlser ,1 
the Director of the'Valkau'aki 
Company, an established 7rrall business firm In Qvai'u which. 
speclallses In the corntr'uctiori 
of rain tanks and Is
responsible for the physical inplemerntatiorn of theproject.
Thls Involves both the constr'uction of 3000 gallon'water
tanks'of a ferrocement design, .nd ,th installation of a
guttering sytem. The 
 rn
end result in -- integrated~raln

catchment/storage facili 
>. I t Is noted that they'are
assisted In 
these effor'ts by village/local labour, 
as
 
required.
 

The Field Orgnalser f.?r I tates ard coordinates the above,
 
as well as being respoen ible for" fin-ncial reporting of

fieldwork and procurement of 
needed project materlils
 
available In Vava'u,
 

2.3 BASIC FINACIG
 

The majority of projoct 
funding wa-- secured through two
 
seperste grants, 	 Uni tedfrom tU,- llethodist CormlI ttee on 
Overseas Relief 
(UICti P :nd the US--baed Public !Welfare
Foundatl6ih (USPtJF). ll- Cr~nts crmprised 75% of the direct 
costs of the project.
 

Addi t i on l dir'ct fudin, for the i'raoict wa's qerured

through th- foll ,tinq:
 

I ) 	 a CI(A ( arin i r, Intef r,.at i(,iil Dev I npirnt 
A s starnce) ,1 	M tpr -,.i de' tlr rugh thie pir'al
De'o e.loFrrmrrr rf , itcor~rr'- I r ,nPtor l 1P i ,rrtiil ng
Depar tmerf .f tI Go'.,rrr ,p -,f( Tornrl ,,ccrrprislindg 
5% C,f ( lit o-r t r "- I - .2) a DN ICIJI 1,1 jii.n t, I .' i !: t t r , ) t l
 
Tonqc CorrhJ l 2 '.vel, pm t r not (Hi ) , comprising 
Q1. of dir Oct r -- . 

3) 1ocal c:-h c*n f ih I on of I Ml.r/tri& , tot A I I ng 
11.; of dirVcr: ,trts. 

A 	sub stAntip1 f inrid t .',.Ile,-l -. r 7i-f',rrce w-. olso 
provuIlded. Pr-oj Pc t - rrpwI I nir.-,7 -c tmr (r i rold cJ by the
FSP/Ton a FieId r [nu 	 tOf f i , . t iD!r rtr adrcl ff) Is 
funded byi . or ntt ifr , ll itin .ndrI 1,r ' ( ur'- frir" 
In ter intI IPnAMI or .I , I (lJ AI l . I rc In I c, ' I " tripiAni 
servicn- frrm tlhn iii- Ii y of Hrn' lI (fl ) mrd 'l,hrrd Ir n IIh 
OrgA"tI c>-t in (WHOi) inn- p i vIr'ui nt n, ha lipe pr'njectIir~mn as 	rer n the ser vir:= off the frp nr v (,, ' Qol rin 

11, 

Ior s Involved. 
,ntlal
A u '-tb- .Irrom," t "f IocSI r-Mrr tyri ".,'inInri "
 

contri tIon was al o , Intruor al -it of Iln prjleict 
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Project funding was 
dil:ursed pr imarily for 
direct:costs of
materials, supplies and serv.ices. 
In addition
purchase/delIvery costs 
to the


of materlal srd suppilos, fundswere disbursed 
to the Construction 
Oramnnier (on a. per
tank" commission basis), 
is wel I as ; modest monthy stipend
paId to 
the Community Orcg.nIser. 
(Refer Appendix 3)
 

3. EVALUATION 0F PI'E !ArE
 

3. 1 E.)A-LI-T I O, SCHEDLILF
 

The e'.'luatlon was 
conducted from March 
14 - 18, 1T88, as
 
fol 1otws:
 

1'1 Harc : ir r I e ' u,
V lit/a o.,!
te loleva and 'Utung,';kp
 

15 larch: Visit/en.,i,, 
-,ti O'.aka, Lape and
 
Nuap apti
 

16 Mklarch; Yisi t,.,t,/iite 1lltn ,ka,
Fapa 
3nd 01O 'u
 

17 H.rch : Wi. ap -up 
 . i.n. rd for-w,,tard
 
plannirn r .'irfhh 

13 tHarch - [r-p-r. t . u 

The first 
t..o ,,iI I-ljge-_ t r l'"c.?Qed .r'ecornnected by cpure,,.s 
,oni i.-- nds t,,iIichi n

f- 111" Ma in71 1 , nfflr ir - 'fthrefor.ePcce- i ,le hv ,Jr face-- 'r 
,.rf. lhi ir..nsi 
 r ,-n iqtprd ofthge -. hIcle u -r-rj f. rby ' il; TI Imi', [ .,,rlcln !rt (i'[.fP)personrr'l 
 n vvy.'u, n,,- n, ".h I ' p -,rido-d ., th n iI" stryof I.,oi Lk; (WIu"A . T!he rr.,- inn "h,9 i1 ?q-- i,,r Arr '-by,,bust ofor i llP oly( m, - P,, flip¢ I,;101 ,. i '.it h i , if -I fA" i 1 bl t o th nu " j n I ''F" t r Iri nil t r,e'valiuation, H1 - f:cnit he',n.d U-, of 4 I FinT i, i on t-o -S, h boatthr. third d >'. In all ,. tip -j- nc (i-f 11 10°r'geri 
 ltion Involved 
" 'ncry u.nful .'nd rn,st ,1pp! cI ated. 

3. 2 L i -i!I 11 

Par t i, r,inr t Ion jO N t1 fr ,m a vv r ir-t>. of s- tor - iin or drto obtain i t'idr-a;hrin of inrput irto the evalu 1tinlr of PhaseOne ( nrd the rpsul ting fq 1ir d [,I jlnri q of Phate It)6),.
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The linistry 	 of -eal ti (I1Hl) was invi ted to portic5ate as 
It Is responfible for rurv-I water -upply In Tonga. HOH has. 
also been Involved in the project from its a-rliest st.oes. 
In this case, 	rOl-IH/.ava'u Iealth Inspector lT rioa i !lel was 
Identified to 	participate. He . s -pecificslly r'equisted to
 
provide Input on the ceg.ree to "whi ch the project is meeting 
sectoral development ohjictive- in the areas of health, 
sani tat ion and water -upp ly. 

The Central ri an lng Depr'tment VCPD. ,,';s, itll ted to 
participate because of it; ov'rall coordinating role within 
the framework of Tongs9 thqu'rn, rrt , a'nd i ts I nvol ,emen t I n 
the development of the il "1 areras of Tongna thr'ough 1its 
Rural Development r'nogr immrte. -l e dent i fled p-r-ticipant was 
MIs. Tupou Lavemal, who -lffs tHie [rF '.i'nava, Fipd Office 
and Is directl>' Invao1, d in thr. ifopl,(.III'nt a.ti co of Ionga 
Government's Rural 'e,.,1r-,,r.ment rin g.r . in ' i n /,/ . she was 
spec i i cc 1 y r eques ted t:, pro-., ide i rI,,. on tho deq.iree to 
which the project is mr-fing 7-c0cr I dnip,. l,,pminnt objeztlyes 

in the ar'eas of rural -nd r e.Qior l ,l7,k ,r- I oo I , . 

The hinistr' of Wdorks ,VOUt.I) ',.iy inrviF I t K par ti cipate due 
to its involvemert in t, earlier I' ' ,pii t. tei Supply
Project, arnd be.c q, e of i ts mefil-ki i, cfr HI t 1onaltI.p 
V i 1 I age Ln ter Cormi t trn . I l n,, u ni nee, Hone eP Tangi tau 
partic,-ted, and was -pycitficall raqrltiy ted to provide 
comrmen k-- on the qu ll It" of the tent:- rmd otner technical 
aspec ts.
 

The Wor ld Heal th Or orni it Ion ,1,110) Fn in remrtoa irivi tPd to 
participate, due to hi- prrio,,: In-',,-,,m- in the proiect. 
Unforturi tel 	 ,>he ,i .- not irn--corit .. it the tim-, 

In ,tdiitior to the h -, , , the , io, te-iu iancluded the
 
EF Tong; . nf.t r r -, [ri (' 1 , tI r, " ,If
F.o e DL( 	 f f Ch 

E'U 	ten icn Off icer of 'II - VWD wmogri 'iii i ' n I (luI oh a 
pi '., c:oi I tlhe F I rId 1r4r ;r I .r- ( Pr i inu P rn tnr ) ard tihe 

Director of the '-a i " i Corrp>,,'. (!li ILol r+ i .), l('r-, 

FinallI., , r o! 1 ,ir ec:tI 1 1hroilgh 	 ,:,t I - if I h '., nluntion team, 
the cantv.llj I t r - rf Ili111 -- ' i1 O r 1 - I f I f f i c e r Pr'. 
L+'l.impc-'- i HAl'olrn, nd ri i-I -, ie -'' ., i i Rr,,-rr, - p7 ('olunteer 
ll rl rl-jlo ' t i t nrcl, .. lod,_-'1. PoIl pr:'.'idCt "'n i -taOIice 
in the ati P t any Dvr i lo i, 1 uc 1 kr, ' nt ,r rop+- 11 dI ! y- ni to f(
a -'a1I (hle 	 I1 i[r1 -01 , .n d It+l1.1'ru P 'ifnt Ic. lot Ing tile 

,f .c-7In I I hi i l r- 't i 

I i t lh r+OO I r" ~iN l 1 0 , i I r icr o ¢ t , ,+rt ++ ,f 'F ( l+e d K - , lH i n - e +qa ri d 

Or'..l 	 ri- , 'l'e.. r- fO F fi nii tN ''I1 h r K H1r V.ffr t ivP'eness of 
the Pv''alr atloni, a' l i-i, rr ' ri'Jch 1111. (,(- i $')I d. 
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3.3 EVALUATIOH HETHODOLOPrY 

The basic methodology usedt 
I, the eva.l.uation InvolvedInspection of each InldI,;du
g'Jttering/catchment l tWnk and a --oclated 

y tem f'rvariety of aspects 
the purpo es of examininQ arela tlrpQ to q'J lity -rrd effecti,.,ness ofthe project. The FSP/Tong. Funtr. y Direct or ca r Iled out thisdetalloi d In-pectlon, w.ith t.hr -ssistancp of the othermembe rs of the ev'.aluation f . In th1partirc pants 

a dd i t i on ) 1) r otI b Iwere requested to ev-?luate .. ch tank in!wi th developmental.1 of 
I neobjectip- their particular seL or(refer section 3.2). 

A simple evaluAtion 
form in, codinq ina-_ de'vi sed aInd usedthroughiou t the 
evaluatiorn " 7-n Appendix I, Table 3>. 1hefol lowling aspects were ex'rniild and 
ev . a.ted:
 

I) LE t lhree
'1 d f ; r clr-r-i f ic.; Pe d: IIajor, mrinor t iI of 1I,41"- were0 d s_ rl._0 g e 'a or- Inr Vt- i,erP 
chara c ter Ised by i Ile lo,., ntr i th f Ic-1percr-ptibl to th!, r>P. IIi n or In a-k ;character-',ced w 

trr ,,v -.. ilPl i, : it no pecr r qptibleflowy. Seepae ,i- r,-ir ?ctr. r'- f l- damp c otcs onthe tanks, bu t w kor rnot nther i 7e v ig i hl t 
2) FEI.IC5E : The or-iU -, I nchn o :. qvi dielinr- ( r ferApp ndix 2) for to Ir oj r- I lrci fir d thf t eA chtInk Shou ld be pr - Itr.led ft " nr, - l d;1miacn by' afence'. rnce., I-npr oref ? wi inlor not they were Q 

r ni '' 1td in h titerd l unte Wo Prr,(rip lin thln task.(The co r,-tr-'Ictin nf Ihe ( wm.,asrn p'1cIfied asa part c f local ii ur'jticr,. 

3) 'i i$1 3: 1ie o rI i " 
project Tpec i 

- i H iWO I rpi di-' i no- (fr the' 
a --o-late, 1 .kpi 

i t t e -l t-I rsi -to jl ll-thhou,.,IAno ii" or do r to pr ovide for proper"drai riane (,,.,ith r al ti, " it- t i nr.i ,-jnt ctslSo kpi t- ',ere e", u - , d vn .,rtrI ; or ti,, I theyadequate for thi 10- , 
were 

I.Irl (lt I f i ri , I t '.-- iotedwhether or not i ,..r" hid [een r:o" tr rt,- 67- anaddI tionaI prolc I re -h, ,. Ifin coFOOdpiV ,.n 
i-:IcI Ion of

irc-fi a- 1,-', 0,l tr:I ,r;ti,i.-MJ;al -
0nI IIn.' t rf Cir,r t I, - p.oir ,n de dt o -"-', ot iII 

t h I 
' 

1) S! oihri i , ,iI 'I i U ,rP t r p iltank [.r 
. i t Poachc ' ii ,' I , +i , if1 n ci ii n le.ycl t ]ru,',,1' ' to 

, l I-- p tc . ihp-P O rnlM.i eIr r were0'i in-d' Int r dri' r -i, i f $ r . ,." -, rnr ru l .'In- ltal1 and i f t . .I,,U, u-it)r-. ;',hro. i, l I p- f folm in 
t e t -k . 

5) P r-rUSi-ED- HIi-I.';: Irl 'rUf'tewr to kr p te , Q11c tndw.ater an; clean an. Iy-oIibleI, it i clezl, 'llIr' --ealop,cou r- All Oper lhr- where Ir r ct, . I avr. , eI c
11)~~~ ~ ~ 1 ~ -vt ttc. 
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tank. Each tank hod three potential placek: the toplid of the tank, the Inlet (uohere the doW pipe fromgutter attachies to the tank;the 
this i; the pointwhere the strainer w._ commonly In.sta.lled), and theoverflow pipe. Ench toss examined to determine ifInsects or other materlals could enter. 

6) GUTTERINi: The autterirng assor-iated wilth each tank was examined K do tertine i f it was correctlyInsta lled and oe' rally adeqote. In cr1at'ion tothis., judgement ',,aw made on 'lhether the length ofguttering provided wa; ppror'iate to the size of
the tank. 

7) ROOF CATCIFI:. IIh. catchment area associatrd witheach tank wa P.. "iined to de. ermin," i f it Visgeneral 1>
 r Id for the t, lk.iatP In r felation tothi s, the size of the roof w;,: examilied todetermine If if .- sprropriate for tlrr. qI e of thetank; and the heigoht of the __tclmhent w'as examined
to determine If It was appricupi late In rplatinn to
the height 
of the tank. 

8) APPROXIMAjTE ¢rCql10 Crr'A IIY- I rl each ,, Ill age arandom sanp I Iro N F don, tr' , o ,.r in in r-( muchwjater was actu-1II, in the tank;. 'Ih -was then usedto determine an'.' -,e actual capacity. 

Data was also col lected ir , the identi ficaf Ion nuirber ofeach tank, and the n me of thIe , il:.I , occup>'ing the house,so that particular tank '[:i ,bl~M- can he tracked in the

future.
 

3. I'r .RP'~IyF ,'E f-l S'I4Y¥l 1! CAL REnLP]l (,If .FCEACI.__ I 

a ;, Hl0 LEF_1,A 

The viliage cf Ho) eva I l,, t pted o: i t , ir; I ard f o oa, dueeast of Hloiafu (refer mop , p-g 21. It iH coni,-ctert tomain inland of Vava'u theby a rau re,,ay link nf aIT i oxlinatel>,0.0 tki I t" -. in 1 r Ii-.IngtI ,, ill ,a e i=- ,) r i ii, tI' Iy 13ki lo net or7 dI !-tant fro IIr, i f ib1y iroad. lne l .0),4 crfn tusrep or t d a p op u I at I ;n of I ?' per on ', I I " i riq I n 1ehous hpnclrI , The vill age i smal 1 ai, and ,.,r'CdncentiAted. It ,pe.arn- Ie a' I Pon , w- --kr1 Iptc nminunit,,.The ar-ibal of tihe evalul, '-,in te., roi i cided! .lI a,ful-7cal cormmunity cle an m- e (or f , i -I udl nno moto i tlnrentire ilIngoe. T e actI-ilis of 
the 

th, -valuatluini teanm wer nfol 1owed ver> clo el.y by I , conmrsn i l., I ol I ov in tleevaluation, a tradi t Ion i I r esen t at i o,"in I n( rn of kava waS 
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held, followed by dlscusslons 
on what 
had been observed

during the 
evaluation.
 

On the basis of the pre-irlemrnenttion
Appendix I, Tables I 

urvey (0 efer&- 2), IHolevaj tanks. rjern- constr'ucted inall of which were e', uated. 08; shojed noof any kind, i.e.?kagewt.h only minnv s.eep age ob-erved71X were protected In the others.by a fnrr adequatefrom the tank, 88X had a -,_ 
to keep .rflrrirSI away
rpi t, of Ihich
protective 67X Piao Iiad a.cover. r l1 but one had a str'incr- inrotali41X requiring cl-anln ed, w ith . All -f the t-anks; hadunsealed opening through 

at least one
,,,ih insects, etc.tank. All could e'nter theof the tanks tere -upported by .dequnt. gutIterIngand roof ca tchmen t ; hore, r MfYof thee .ere o , Iless-than-optimum height Pno'-,r -u-rfacesampling a.r a. P7rdorliof tanks indicated tMot tie ar.ag tank W!,!approximately 30% full. li7 ,o.: not '.ur p i'.ing
was the .s I eva
last village to hr imlierentedresulting 

in 
in rn:ie mnf . lIheactual increase ,.a ter storoa

be e was U'sti tated to15,300 gallons. (See lble 3, page 11) 

P) U"!_LIGAINE 

The village of 'Lltungake io located
"itungzke on the is land of , hh ch Is soJthi. 
It 

of elseffr (r'e fer mnripr , .qaIs acceF ibIe e 2).by land de
appr'oximatel y 9 

to caJc .,, lin's, P" f[ki lk metcr- di-stant from Ile i afuIsland is long by .'oi d, Thpand naro , ar', urroundeci ondeep channel leading to th,-
one sid, by the ,n-in i ar h urby , and on thed other,tidal flat.s of vary'ing ,o,-.1 , h, l I(R''.:.4 census 'o-pcp' tedpopulation a

of 254 retr' on- . , I i - iggeography of < h,,'u j- t,'17 rhol rn.the vIi age r'"'i ired "i e4 Untded evilraperiod, 'hich I ionwas attended h, --pvervil1age l I,,-I r'esldnint . -Thewas noted to be lr.. th:-,r)dv f hi Vithe cOmnrllril ty 
hr pr ou, cine , Andas a wiol d id rot e.ed..amic as I" he AS Coh s ,vr orotlers. Wh ile tlpn r . t of lhr r'' luatine i n I P WAS.m the. t ak.. , tihe V mh,., I t yI (h 2 .n i -Pr ( III hercapacitY as CEO of tIhe Fq .', I Pro-p r, r ) in"re ber r of the Y t"h ievir a'.Lit groups .nd in Id , nt i, (1 ,l s;cu.-.ithe gcher on- about/ state orf the 'HIi . !-'<rq C,f tir, 7nm,were ;'lrre jpllntslater, re-Iterated dur .i dl -cuion - .'ul t thn t.JAt r'


project.
 

Eiamer (Mr tire pe-imp? enental
I '- r (I "rn'''y\rI f r (p 1 1~T bles &2), 3 1 ik of n1r (1'n.'r ' riof wich I f I it ' it mn ake, l IPel .alr .vamn" ' .. n r i I ''kAthe re tpt A11n'erri_ iirrde r al i!,winogirr , I i Ir r,- (an <I r ' ,r ll>" h,ar-mr IO'Mleake. Only ,P0),V5< of the tanl:-' ", e prI tr"rc (I by a fence.had a coakpi t, of 91Xwi Ich 1 h:r 1 a pr :rt iitanks but one ,n covrf', oilhad a steal ncr i117 ta I -!d; " of tile stnrP iners 
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TABLE 3: EVALUATION DATA - IJOLEVA 

ORDER OF EVALUATION: 1/9 
 SOA'PITS: 
15
 
-covered: 10
ORDER OF IMPLEHENTATIOJ: B./o 

SIRAINERS, 16 
1986 POPULATION: 126 - dIrty: 7 

- at gutter: 51986 NO. OF HOUSEHOLDS: 16 

NO. TANI(S CONSIRUCTED: 17 UNSEAED ClPFNIIrhIS 
- IEop LiD(,f:'16-- Inlet: 5 

NO. TANKS EVALLIATED 17 - Overflow: 17 

LEAKSi Hajor - 0 
Minor - 0 

Seepage - 2 

GUTERNG: 1
- loo Short, 7 

None - 15 ROOF CATI.ItENI 17 
FENCES: 12 - Too LS,): 7 - 'Too Small: 5 

AVERAGE TIK APPROXIMATELY 30Y. FULL = 15,300 GALLONS TOAL 

TABLE4: EVALUATION DATA - '"IU,'C,4KE 

ORDER OF EVALUArION: 2/8 SOARPITS: 30 

ORDER OF PLEI IE 1, -covered: 131I TATI O l: 7 / 8 
STI~cINtERS: 32 

1986 POPULATION,- 254 

- dirty: 22 
- at gutter: 0

1986 NO. OF HOUSEHOLDS: 4i 

NO. TANKS CO[SIRUCTED: 33 USEALED OPENINGJ 
- Top LIdi 33 
- Inlet: INO. TANKS EVALUATED: 33 - Overflowv: 33 

LEA_S: Major - 0 GUlTRING:G 33 ' tinor - 14 - oo Short: 
- 0
Seepage


None - 19 ROOF CATCIIIErJT:1 33 

FENCES: 15 Too Low: I - Too Small: 6 
AVERAGE TAI APPROXIMATELY 95X FULL 94,050 GALL S OIAL 
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required cleaning. All of tip t.nks had at least oneunsealed opening. ofAlI the tn- w.,ere supported byadequate outtering and roof 
ctchmeni, although In:siy 
cases
the catchment area ofwas leso-thn-optinmum size. A randomsamplIng of the tanks Indicat,-d an overage tlank capacity of
95/, wi th a resul ting actual increase in water storage of94,050 gallons. (See Table e, page II)
 

C) OVAIA 

The village of Ovaka is 
locate7d on the island of 
Ovaka,approximately 21 kilometer. -outhwest of Nelafu (refer- map,
page 2). It Is accessible Kx hoat only, a
approximately 2.5 hours. liho 

trip rcqul hlrg
1'86 Cens~us reported apopulation of 
114, c.cupyin 2,' households. The iklI e Isspread out over 
a well-kept, 
'p.c Ic.us area, fIlled w i alarge number of mango tree-. he fromsh 'de these tree wasa most refreshing break frrm 
the hot sun. The villa a is
surrounded by a village fence keepto the- animals frim
d.mag irng scarce agr Icul tur111 productiv-n areas. Inaddition, most houses 
had - rir rounrJing fence to keepanimals out of the Immedi t -r'ea. This v.,s the bestcompromi se seen be tween pr moft ng agr'icul ture wi thoutfendanger ing the heal th/san i to t Ion 1eyel- of the vi 1 Age . Thegeneral appearance tie i HI1 n , . one of theof 


pleasant encountered during 
most .lie entire evaluition.
 

Based on the pre-imp! emen.W i n sure>, 
 (U fer. AppendIx ITables I A 2), 25 tanks wern -nstructod in Ovaka, all of
 
wh ich w~ere evaluated.
wi th tie 6'.,/ 0- no ofremrrainder ng -.d

minorle.k:-ne an' k1UPnshowio n 
 lei's or sepaje. 8Yof the tanks were protected h- fence;, cvner'l 1>'surrounding the entire hou eh,,id 
a fence 

are-. AlI on- hadbut tonka 5oakpit, although oniy twro -f the soakr, i ts had aprotective cover. All b 1 ore ank had a =trainer instal led,with onil y SK requirIng - I e w ir q. A) I tn: h'd at l ast one
unsealed opening. All tankT h., asso iatrd cuttering 'and
roof catchment of adequate ,i-! it,, ',1ftil,: ,! 22 were of aless-the -npt imur sur'facm or nd,'or- lieiaht. Random isampling Indicated an n, erOu frink capacit>' of 75 , withresulting actual increase in ,.ter stca:' 
a 

of 56,250 !gallons. (See Table 5, page 1) 

d)' LArgo 

The vi I 1a e of Lape is Iocaltr' on the isli nd of Lrope,approximately 18 ki lometer s .,thwest of 1leiafu. It Isaccessible only by andboat, i7 perhaps the smmallest : 



PAGE
 

TABLE 5: EVALUATION DATA - OVAKA
 

ORDER OF EVALUATION: 31/8 
 SOAKPITSi 24
 
-covwredi
ORDER OF ItIPLEMIENTATION: 3/8 

2
 

STRAINERSi 24
1986 POPULATION: 114 
 SINrty: 2 

- at gutteri I1986 NO. OF HOUSEHOLDS, 24
 

4SEALED OPENINGS.'
NO. TANt(S CONSTRUCTEDN 25 
 - Top Lid: 25.
 
- Inlet- 4NO. TANKS EVALUATED: '25 
 - Overf low: 24 

LEAkS: Hajor - 0 GUT[ERIN, 25

lunor- 8 - loo Short: 7 
Seepage -
None - 16 ROOF CATCI-flENI: 15 

- Too Low: 8FENCES: 22 
 - Too Smalli 7 

AVERAGE TANK APPROXIHAIELY 75% FULL = 56,250 GALLONS T6TAL 

TABLE 6: EVALUATION DATA -LAPE
 

ORDER OF EVALUATION: 4,'8 
 SOAKPITS: 7
 
-covered:
ORDER OF IIIPLEIIENTTION: 2/8 

2
 

STRAINERS: 6
1986 POPULATIOI: 26 - dirty: I 
- at gutter: 0 

1986 NO. OF HOUSEHOLDS: 7 

U14SEALED ,PEtNINGNO. TANKS CONSIRUCTED: 7 - Top Lid: 5 
- Inlet: INO. TAKS EVALUATED: 7 - Overflo,, 6 

LEAKS: tlajor 0- ._U[_R!ING: 7 
lnor - 4 Too Shortl 0 
'Seepage - I
 
None - 2 
 ROOF CA-TCI l1F.tj 7,
 

- oo Lowt 2FENCES, 1- T oo SrnIllI 1 

AVERAGE TN4K APPROXIAWELY 80. FULL 
 16,800 GALI.(S lOIAL
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inhabi ted Island In Tonoa (refer map, page. 2). The, 1786Census reported a population of 
only 26 p.rsons,
households. The comuni t> 
llvlng Ini ; qul te smal I , but wel -kept. Asmight be expected, such ., small comrnurit>' is
It was also very cohesive. 

good 
noted that the commun Ity 1. ter tank, t0w 'e Incondi tion (unl Ike 
sorro 
larger viages). Thls
attributed to a recogni tion of the 

is 
scarci ty of watbr resources 
In smaller villicv's.
 

Based on the pre-implemn ntition survey (refer Appendlx 1,Tables I & 2), 7 tanks ,rr . constructed in Lape, allwhich were eualuated. 2?> shoted no lakage , 
of 

leaks and wi th only minorseepage observed -n the others. 6 11 tanks hutw,,ere protected by onea fence. 611l had -oaipi to, 29 of whichalso had a protective cov . .AlI but one had ainstal led, wi th only one strainpr 
the eval ati or 

-r Miner r erjui r ng cle.ning during. In cormon wi Ih mo-ot tad', R6,< athad leastone un--eed opening. The nuitering ,,.- consideredadequte on al I to betanks, 7-- Wn the roof ctitcrment. T.OJt casewere observed in which tlv. of , - ; of ln-,-tharr-optIMurnheight. A random sampling of tanks ind i catd an averagecapacity tankof B0O , ilth a r -'ilting ' ctu i crea-e In waterstorage capacity of 16,500 lon_,q (See Table 6, page 13) 

e ) l Jl'iPlnl 

The oillage of lJapapj is lo ated on the iQlandapproximately of Hllrpapu,I; kilom tr ---oJthest of Ilelafu (refir map,page 2). I t Is accessI bl Y n 1Nlarger Outer Islands, -Jr.or ling
by bo? t , mnd Is one or the 

t-n ,ill-nos. The alproach
to tNga papu t.'lage Is by n -teep and di fficunlt rl mb. Thevill-a e i tsel f is pre id ---r 
; co il drti ,Ir a-,, ,!. thcentral open or een aand r-m tv",i hil I. hlr -,l1'1. ',,arethe I t, i - ,w;7 our lA7t , I- f the (In , 1d--'d pr'ejredenormojs feast , :,f)of .ih I "- par tocI p ii-, t tho -ur'vy.I 

Based on tie pre-Irrple nrt - " ti,Tables ,,,- ,f -frr, nrq-md , I,I &; 2) , '11 tank- Cr, r'onstnuctr in, up-, "pwhici t.ere evaluated. 6: 
, Il of 

- ed no le.nl' me , witi thMbalanc e shorljin only of1 rI nnu I ak . 5T: ltlI nKI l. d aprotective fonce surroundrinu them. ?2": h-'d noali t 74.which had a,protect l ve cr,,ir . ,OX:id ..a 
of 

itr -per Ins
of ailed,wh Ich on ly 16: requ Irod c I er n Ing. of I of the I inkl
least one unsealed oreninn. had at

nil had 'jutn rI n aclequatr, IyInstalled,, although 15" , "lld have ber"P.fittrdadditional gutteri ng. One 

fr o I 
tWr' had no a"-r-,cl ated rooiserve n catclhment, tobut all Thrrs had nrcalchment sy>'tern. 20X: of t Ire 

dequ:otp f.,f f
tanks ,e. r i7nnrIatrdrfcatchments i ti roofwhich wiere of a I-ss-thnn-op'tininr height/n rea, 



PAGE
 

TABLE 7: EVALUATION DATA - NUVPAPU 

ORDER OF EVALUATION. 5/8 


ORDER OF IIiPLEIENTATION: 5/8
 

1986 POPULATION, 177 


1986 NO. OF I'OUSEHOLDS 37
 

NO. TANNIS CONSTRUCTED: 41 


NO. TA1NKS EVCI.UAIED, 41 


LEANS: iajor - 0 

Minor, - 13 

Seepage - 0
 
None - 28 

FENCES: 22 


AVERAGE TNVIK APPROXIcIA ELY 90Y. FULL. 

TABLE 8: EVALLUTI --DAA 1n'd1VhA
 

ORDER OF EVALUATION: 6,10 


OI ,4/8
ORDER OF IlIPLEtIrIITAI 


1906 POMIJ L T OII: 1137 


1906 iO. OF HOUSIJEiOLDS: 33 

NO. T-tlF(S 	[; 3SI.UI(FEI): 33 


NO. "l11R< 	 EYU CL'IED: 33 

LEAKS: 	 1Major - I 
Illnor - 15 
.- - Isepage 

None - 16 


FENCES: 13 


AVERAGE TVIK APPROXIIAELY 80X FULL 
= 

SIAi<PITS: 	 39 
-covered: 	29
 

STMRINERS: 38
 
- dirty,
 
- at gutter'l 8
 

U14SEOL-ED- (1PWIM3. 
- lop Lid: 41 
- ]lilet: 5 
- Overflow': 41 

GUTTERING: ,11 
1oo Sh of.t:I 

ROOF CMiCII ENT.: ,I0 
- Too Lo",: 8 
- too Smalli 5 

110,700 GALLONS TOTAL 

SOA(RPITS: 29
 
-cover'ed: 2
 

STUJERS.' 32
 
dirty: 9
 

- t guttor: 7 

WISML ED 01[IIG.I(]
 
- lop Lid: 30
 

Inlet: '1
 
- Oveiflo,.j: 32
 

CU__FRIII'CO: 32 
- loo Short: 5 

IpIO ,'0 ciit114, 31 
-- Too Lowr: 8
 
- oo Small: 6
 

79,200 GCI.(LS IOTAL
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random sampling indicated averajd tnk capacity of 9 Xwith a resulting actual 
increase 
In water storage of 110,700gallons. (See Table 7, page 15) 

f ) _HAT AHANA
 

The vilIage of lata, ak 
 I Also locatedNuapapu on the island of(refer section :.,l.e). lhe 17 i Cennun repor4population ted aof 187 person-c, I ving in ?'5 households. Thevi 1 1age Is reasonably comp, ict, ;I though the rol I Ingmakes terraini t appear otherwi -P. The vi 1I Jah is wel I-kept land of 
pleasait apLearance. 

Based on the pre-Irrple riv it on 'i,rrTables I & 2), 33 
(refer Apprndix ItRM - ... r coritr jurid,evaluated. 

P al 1 of tl ich twer'e4R7x hovied n- I naa g . M ,h e'yrip t 10 1 , thebalance showed only mInr. leaks 1nd.r -o epag. 

Regarding th e v nnine' -", * 9 1'r *ionispeci fically I defined T 
-V n n mniJor 'leak- nswi i lh n thi p. l,,-,were of ine-fouS rn ; ho,.Ie,- r., ther-ein onr eli' I . rFo ,>- , in fA t , that t edominant color of the t -,n ions not ar ,, hit MbYIt!: (duethe calcium carbonate d'-pp I ts chir -r 

to 
tp'rI c ticleaks). oF minorIt Is uncer tIn to ,,,hat d.-Is self--rectifying, , ,n thi s t>pe of hroblPinor to W'htI, dr.a lrr,of the if an>) the 'capacitytank Is reducedi. F, ther P"a I ur1tionat a l-ate- 111! me. will be requird
 

O -I Y 2 . of the W Vr , . rctte, 
 M . h . fenrp a i,,uatie ,p Tin-im I .at a di t e to 
r,- . 8.;? h , , a lpi t,h a v im li w i t wopro e tlvire cc,,er- ..-a , .l I All t;nk b ,n t one had a 

str.a 1n -. i ,1T -i.ed, oft a rl,. !- i, iF b ut O ,o h ad -at ,-n rig. rlIe u -- nlI d'- r ll In r . (hr llb t a n kt . . , ca-rm l I ."i; ti t, I ,( o tIrere.- I rr t- - 1o, ,'n r hplr , -'Pb-fat 1Irn -It rh,,,lIui,.) Allti t ofir, r - -'rP "- I F 
tank

's mfIt-, 9"t 1-r irn- a dcat.cthinicr r',ft ri" tt 2,1% -f -, V --- thinr, ,-j iiwrn'_urf c Art,r. helilit and/or(.A r- lndum -fI l o9 fledml -- ticoll tI .tar theaverage tank ,,s fu II to s''" of U ,city, for r actjIalincrease It i.ter tora o, f 79 ,2 00 Q -4lor-C ( Spi la le B Ppage 15) " " - ' 

The vil lgb of i'apla is loc;n r-d on th r - trn u'd ofisland the-f ops,', P proximafrl- >'17 I'llom-f, 'r boat
soouth-finthwi.st l eiafu (r efer mrCentsus i'-portotd a populati ot 

,lrm,. 2). ihe I M6of 90 indti,,idaIs,households. 1I ivin,) InTIe 2.uill age I- located at Mp toip of a large and 

http:soouth-finthwi.st


steep hIllI and the surroundi'ng te r r aIn I a very rugj id. The 
dominant Impression of the village I% one of assv. 
eroslon; evidence of as uch.ase 1 -'1 of lost to s 11 was 
visible. Conversatios with the villagers Indicated that 
t.I s habl tk&p2) e3 t I~je :n-t tOe'd-yeas.1 - C 
wl th eansion of village poulation+and physical ize. in 
some place; continued. erosion could threaten the stability

and integrity of both' housesi tanks. Speclt and wiater 
attention was given tt such cases, and uggehstt ns ,yade 
concerning methods of, stabilsing the endangered a. 

Based on the pre-Implementation survey (refe Appen Ix ITables I & 2) 33 tanks were ,constructed, alI of which wer
evaluated. 55X showed no leakage at all. 30X showdol
 
minor leakage and/oroseepage,
 

Five cases of 'white tanke" (refer section 3.4.4) were.

noted. In each case ,,I t was noted thht the tanks wir,@ very
exposed, with little 'surrounding thade. Discussion *psth the
Construction Organiser Ifndicited that the exposure, njay'have

caused the tanks to dry too quickly and not cure propetriyo

causing numerous small lePks.-Provision of detailed

Instructionsto the villagepeople concerning ct l.g.

requirements may remedy this in Phase Two, The coniLtion of
 
these tanks will be re-evalUitei at a later time.
 

73% of the tanks had a protectlve fence. 85X had a soakp it
of which 46V.had a protective cover. All tanks buto le had a 
strainer Installed, of which-213% required cleaning dirIng
the evaluation All tankv had it least one unsealed )peing.;+
The guttering and roof catchment s>,ltems associated Ith all 
tanks was adequate, 18% were of a iess-than-optimum eight
and/or surface area. A rpndom' smpllmlg IndIcated ths the 
overage t.n, wat fl1led to MI"of capaclty, with ar suiting
actual Increase In water stonagt of 9400 gallons.' See 

* Table 9p page 19) traeo 4OOglos e
 

The village of Oio'ua Is located on the 
Island of 01 -us,
approxlmately 5 kilometers southeast of 14uiafu (refe map,
page 2); however,, due to the r .oute .onused by thptevalu t 
team, a journey of over ?0 ki2'cleters w~as Involved.' he 1986
C-eus reported a population of 9'4 IVIlh~lviduall, g In 17

househ6lds. The island Is relatively low and flat, aid the 
village Is compac.tly jocated on the western slde, Thit was

the first viilg* to be implemented, *nd served as a pilot
project for the remilnje ofIPhase One. The village I#pt#
consider themselves fortunate 
to have been chosen to be
 

..
 

-ncurren
, 
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TABLE 9: EVALUATI11 DATA - {APA 

OPDER OF EVALLUIi(.IC: 7/8 

ORDER OF 1IPLEIENIA1 I O: 6/8 

1906 POPIJLI I H0: 90 

1986 HO . OF II IJF.HOLDS: 25 

SUARPIS: 28 
-covered: 13 

STRAINERSi '32 
dii> S; 

- at qittfr : 4 

NO. *1,tJFS CrN4STIROtlED: 33 
t116L[o H)F (I' H INGS 

- lop I.idi 331 
- InlI : ,1 

rO. IlK; fr' t-tI) E{: 33 -- Over flo : !3 ' 

LEAKS:011JKrq. 

FENCES: 

5 
H I ror - 9 
'ThpppAcqe - I 
Hlhie - 10 

24 

O 

( 

IFoIMr(: 1 
Too Short : 2 

FL u ICI ItIll11 
I 0o Low: , 
Io rmaI1 : 3 

33 

AVERAGE lNIK APPROXIMATELY 957. FULL 91,050 'i.WL(tJS 1l)TAL 

lADLE 

ORDER 

ORDER 

10: EALYLIlTIU 

OF I Vod.'A, T1 4: 

Of 1111lll 11;lrlI 

!)TA_-OL0.10 

P,'9 

N : 1/8 

q(V ,_IS1 20 
-roverpth 15 

1cA r ti , : 1 

S9a6,I it). ()I III), I if H01,I)I,: 

1 (O, T#V f ,!' , 0' ' ~ P H}l l t (] IH ) : 2 0 1l,t1 t Ill . 1 !3 

I1Non 
rii 

12ilVlil I 
or - 8 

lolt) 1w t 

V(0 1)Jil(, I'iertll l'i 
1oo Iho( tI I 

70 

rrjVEls: i 
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first, and wer'e ver' ple ,-dto see th r'eturn of the FiOrg3n I ser , CorhmunI ty Or'o.ci se'r ard 
Q'

Con -truct Ion Or c1ini I r
 
Ba sed 
on the pre-implemerr 
 l.-tlon 
 --riv, rpefer A'pperlix 1,Tcahl1 I & 2), 20 tanks moreo con-titrnctwiIch ware Iii13O'Up, P11 ofevalu.ated. 71 . 
-howed rio iI kl ge, and
qhtowted only minor' leaks. 

tip balance
 
="" had f'r -ct I.,P fP1)(:n , 00"hacd a noakpi t, of uhich 79. 
were c,-c,,r ,id. 100" had
 

train r., of whilch only n .. r'equirpi ' I ,,ariln(. ,.hrin,)
evaluation thce
 . All but one Iid at I.-n't -n- ut.';e.i-d (cirpincl,A! I had adequa te u t ter i io- and r' nf" r -,I lihn tert , a )tli ugh I.,e e of a 
l S--than--opt KUt i ize A'nd ''f h ir tt . , r,tl- ori sampng Indicated than thr averaqn f ink wasIC fillto ~951' ofcapac 1 t y, wi tin a reauIJ tUrI ic ctu~1 Imnrof 57,000 ga1 lone. (See 
ise 1n water; 'ctocPq

l-Ile 10, p10-
 IS) 

3.5 s1iI 1nri rv'E II oi rF, LU 1lliJl flil S
 

100%. of a11 
 tArill. c-natr 1l"(- d In f' .- t
Outer. lnm 

" of the Y ,';'aud t ehtrp IrojSuppl, 
ou 

-t tir,- Kx'<intirio dukiliq tiheau i o~i. 

(40!f f" i , tpnk, " , t I I;,1/ ,j'f ct'7 I, . '- " Mc etlnlinon 11WI i thi - Ptpe of I-., -1 Iciiily C;H'i (" ii ",I1>s'lf- ! to her. l Incl arid uc<,t Ic fr " Te 7i anr i f i ,inIlt -y r tnM t age
'pp 
 - t> of thn ta . 0"1% "1 of tie I Mi:- - n". rd€rlnuJr IrIla-, ; iircn n -" 

, ni'n in thr. c t-a thie PI<kai 
w o f -the Kp. that is l,,K n t i llv n-1 f-.pa liri . lir" 

W;ks till I': r n -e . u l rp ita lal r point to del ri rn a If
 

*?- rcf iI I Innic r Wnc a 
 s'nr f qndng ftic'c - F ffiproynrie th loin 1- , - 1)rr l of -ich- 11s, (c",lr liIll o ,f f nnrA' r -(the otnr tr4 tWihwar
Pncou md,
 

91"% of. nil 
 !i'i . nda. (cl i t, ,4It i '%" of alllAV.lliaq a p rlo vr roi rits.I.,n - " . , Ir trqu- ipt of s'o ,l ts r thbal.r ', r- in, n gflJwan rPncm -' _ct, 

91% o f all I akvc hadt A s in lpt roI -Pgni i ",tinni t (nin g"imt or 
ItA I r, I I Io l1 , iner, - ft 1rtland Cort i nfr 
c'1 ter II I r11- ,nlnkI thIe Maiiq Il A I 1l fra,j r, o IxalilP d to 

cintp ri- in If thine itr I gn h. . h t cc;r c f fi r I I 'l irnc-njom - (fo al rfr'1 ii npr n I c .i (, f fIs t r Aiin a r m rn i rIn n n 1 n q icfci~I-- *Ind c I I yrcnP dcir I hein rcP vj P "ni I I c1 jp r m1t yl t" rod -h - i !fi ift ttrI a 'p f f nC I o I ' l 1 o1t -, roif t ' f r it 1.r 1I n qpnr c rn Arid W n:In fo'iInn f ca IInn ,r "~-- cmnchca-1 ntil nI vnll . 1'1% of al I " II - tra in'rirS i ol Ii '1 tAt tiQ ,' nl trP ainthn ai rnatier ttinn rat tic InlPt ict t -n (tolp cf tl( tnr n . 



.h .. tPA, 	 P,20" 
, : ./'t e:.o e '"44 e'..44..........4,.4.ptchments of a lower than4~~4,w optimum4( 44. .4: ,
 ThIs. correl ates ,,wthnroof 


height 	(as noted belo).
 

Although the strrA ners 
ffect Iuet, P.rvmde-nt tliele-ntro LRiT~n~oh~'foreign maeria'l Into the tank, 96%. 90%.4of aliVtaniks were not comple~telv' Sealed, wi th the top lid of
 
the tank and the o'erflow pipe b Inq the common points. ThevIllIages were Instrjc ted -lIn 'the simple remedy of cover Ing

the openings with screenin materials, The top Id.wi. be

redesigned In Phase Two to provide 
a closer fit .
 

99r.%. of the tanks had an effective gutt.e.rIng s..sten.
attached and correctly installed. of the guttering ,Xsystems were felt to be shorter than desirable In relation 

: 	 to the size of the tank. Thk coirelates with roof' 
catchments of a iess-than-optimum size (as noted. bel'o). 

" 78.5YTof the tanks had a roof catchment of suitable qu lty.
21;/ of 	 these were lower thaii desirable; this commonlyrequired that a new water Inlet be made In the side of the
 
tank, as the top of the tank oshigher than the bottom of

the gutterIng. As chopping a new,hole 
 inthe side of 	 "rks
Is obviously undesirable, this will be rectified In Phase
 
Two through cartful placement of tanks In relationto the.
roof catchments, and by Using a slightl>, different design of 
water tank (shorter, but greiter in diameter) where '
 
necessary. 17Y. of the roof catchments were felt tolbe SmTallI 
In relation to the size of the tin 
 however, In practical

terms this means only that the take to

fill up, and Is therefore not believed 


"0il longerltanks. 

to be a negitive


factor. I p I 	 " -

The maximum possible water 5torag'e capacity for Phase One44
 
was 627,000 galIons. A rando spie'of tanks In each.
 
v II.age was carried out during the evaluation, Indicating

that, as an overall averageI t .e.tnks filed to DOX of . ,
capacItyI with a resulting ohctuai 

rie 

Increase In availabie


water supply of 501,1600 gal loni 'These f igures lncreise -to
87:1 and 346,000 gallIons If the statistics relatlngltb ilolevr.
(the last village Implemented In~Phase One, completed onily
six weeks prior to the evalut ioh) are discounted. '(See

Table It, page 2J. 
Alsoo 'refer to Appendix 1, Table 4 for a
 

4comprehenslve/comparatlve 
 ovlervliw of evaluatjon dlati.)
 



TABLE ii: EVALUATION DATA - SMIEif Y TITALS 

SO7KPI1S 1I
 
ORDER OF EVALUATION: ---
 -covereI 85
 

STRAINERS 200
ORDER OF I1PLEHENTATIO:-

- dirty: 56 
1986 POPULATION: 1,068 - at gutter: 2i~ 

1986 NO. OF IIOUSEIIOLDS: 208 at g Per II 21 
UtISEoLEIU fPEtNIG3 

- Top LId: 201NO. TANKS CONSTRUCTED: 209 
- Inlet! 25 
- Overflow: 205 

tlo. IhNIS EALUTED 209 

GUT!ERIIIt : 2080-LEAKS: Hajor 6 
- Too 'hort 34

linor - -,6Se.epage 71 

None - 126 
 ROOF CAICIIMENI : 206 

- Too Lm,' 43 

- Too mllnal It 5 
FENCESt 130 


501 600 GALLOS.10TAL
AVERAGE TCW1K APPROXIMATELY B0 FULL 

4. ANALYSIS OF RESULTS 

4.1 OBSERVAIIOI'_( OHD IIIII-RPRETOTIOH 

te eOluatinr, cf Phase I cf ihe 
The overAll rt. ults of 


Outer Ilind ,j.ter SuppIy projcfCt Ar-P ver>
Yava'u 

tlat fit-l>'' thecan b"favourable. It genrc-llY coclJd'?d 
fhie pi oliec t r n be I 1rq suc.c ft I II>'

Qoal Znd object i ves of 


and eff,ctl ip l " fiei.t j rid, secor"l ', tl-t the rnetlt ,' ad
 
proJect
-rlntIre' jiCtable. (or' the

techniques 'tll sed ar 
be cont i nued In Ph-k: 2 toith iti ncr exc1p t I on + and 

and hoj Id as
i-in-, (refer (-pp tli x, 2), 
rev i Si ons to the leclhni,'l guid 


detal led below .
 II 

t ikc-r be r-nvI.Vrel I s t h at 
The rnomt nintipr Ica0 I> ap r 

I I i oIou-I in InterestI v (t- ber.
of uns-al ed opcnlInqs. 


r 1
th p1ropie r) icird ersur' thati thie
in.I to


of the' projec ta'nd a-Id cjrI i rnlIiia.Id. I-mll of ,Il 
s tor 'd ',)a r ris cIr,'ri 

I k,at W I I vr I r)l t pol I t rn t.
uIISe a 1 d open11 irj 'er"e 

, . ,, tp 1 ' > pl-ii t Covt 'Inot be
 

- ma 1 qene,11 y b c u the 
h ,,r

u.ed and r i i i let Ih ,I heern c:tj imt o the -i d the t an 

tlI s we v 1,i hfr pool' tan, .lacrmeit 
Tihe major r'ea-ons for 

http:rnlIiia.Id
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and/or the..roof being of lest-thon--optimm height. This ITdiscussed at'a later, point In 
 tills section. 

97% of all tanks had an 'in"r -led opening ither Pt 
the top
lid or the overf lcw pipe. P'"o rdlino the latter, this i
easIly fixed by securel> corr Ing tle, pipe writh a smallpiece of wire screen. The ,illage people were Instruct-ci Inthis method during Phase I E',luation, and tills instructionwill continue during Phase 2. This will he Includedj'as a necessary, part of required c"mrr,unit> contribution. It i.wouldbe primar il1> the responsi b i 1 i ty of the (mmunlt' Organ i ser
to ensure that this contr-ililion As midn. 
 Regardlng'ihe
forrner, there appears to ho n des ign fla,, In the top l idq.Disc-ussions with the Constr u,:tion Oroani 'er. concnrnlnq
methocs of re solving tils fl-., wonr under aken dl I, ln thewr ap-up/'forard plar,ninig -i-ion on ihur -day 17 I1I.rch I'OP.It was agreed that a new fu'o rnmold for' the top lid would beconstructed, ?nd fitted to ; .urrounding ridge of wet
cement, to pr'ovide an even hr 
 ter sal. It is believed that

this should el Iminate this pr'nblem.
 

In regarcJ to unseal ed open inro-, a prpoc ' ,as mnae that thetop l ids be permanently c mrrn, ted shut toVprevent entry fforeign m.atter. which m iqht ,rtam ni-te the water, and toprevent the 'l I Iage pe p P f i m re'oving ,,.-at r f rol th
tanks by buckets when the ,',it-r levr'l .
i lot,.,er than theoutlet tap. It Is believ ed tl,-t this- pror s .l Is notentirel1> appropriate. The r nsI, gn of th, top I id shouldeffectivel> exclude any fr ,o n mator, ial from th tank, and
tie proposed redesignring of tin .atnr. or let/tap (see later
section) shouId permit th, p r, pie to 5h -- off A gr-cal rportiont cf the stored watr-r t hirougih II . -ter to.. But, it
is pr obabl> unavoid bl e ti, I aPt 
 s-or p-(,ir nt in t ime, t h r o

i.e rier(Iui 1 W1 a (either r a n I t per i,.y.pdl "c . t ,.aI n en try Inthe tank. I f nnc r.> t, Fr r. op1e iwould hop a'.., - : tIh,
7 al ing cr-ment, potent i all; . -mA nql
1 tie tank. SI£rc, w-' cannot prevent the peopl e get I in into t -. I rik i f Iline.' Ml.ltto, the moot appropr'iate n fili in that whFich redurces lihepossihi1i ty of dAmage to orkI h r, . I er, f nr c,, per maneh t I>'
 
sea liing the tanks 
 I,: riot 'up'p.r ted. 

It wi ,oted that the w-.t,. '" t et/lt ,.-- app'o'imatel' Y " to 10'" ,' o'r th e ba- e of Iark a-' . ( t i ll tie,r d. i' 
techIrri!a gN1ldel i nre,(0 efoi ir pond!i' 2) . i-umtrrur a starindrdtank ,t' IeigI 1hir rnr' ,1 - i n 101 A, IFh, r ,dtnr -'watrbeirg bel-w the outlet top. Ir tiUr.-" ,f i ,'uh1:r t , UrIs i ' therp-'r r tliat the people ,.,,,I, n rtrror, I, larck (wi ti h
a--oriprated puss iii Ity> of , -nr I mrI "ra I i 

1K
mr .4 iii r rri riI natat r,-') n i li a e 2, the cnullp' tap will W. r' 'er--d iqpr!ed ,,i th a lower vertical rise, so MI mor'e of t,, stored water will 
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be accessible through the outlet valve, and the need for 

manual access to the stored water wi 1 I he reduced. 

Al so regarding the d _igr, f ater outlr/t, it vias nrted that 
the pipes being used were gvI1vanived Irion (for streng.th), 

but the fittings (elbows, etc.) .,ere of the strnidari PVC
 

plastic variety (due to ilabllity ease of ,nv.,, and 

Install atlon). Some leaks were noted dhip to InJFflFI lent 

bonding.bete n the pla-_ir fittings arid the galvanrrd Iron
 
pipe. In a few cases dr ina the evalu-tion, the CoiktructIon
 
Organiver repaired loose fp ttings. Al tr ihate method- of
 
bonding should be suffici ert to solve this problem nd will1
 

be utillsed durIng Phase Two. PoMsible methods include using
 
an epoxy glue instead of Pr nue, and "or purchasel 61f a
 
thread-cuttIno tool, so that galvanls~rI Iron fittIpn s can be
 
u se d. 

17X to 21 of all tanks had an associated roof catr:imernt of
 
le -7-har9-ojtimum hel g t-rpA. Ans rioted in the orlclrnal 
technical guidelines (rfor Oppendl x 2), It was tnl ,lall1'
 
planned to utllise two V,,.r-Ite sets tank ,l(Ids,of f'r-rns/rm 
specifically to deal wilt Hi ouse of los-t har -optmru 
helght/area. It wAs l.tei ,ocided that the extrA 
expens-/1abour involved in r:onstr'rc. tOn .nd trnspr't of wo 
Fepprate o e of Forrs W17 too gr Olt ,' use In What lwas 
believed to be a il ,- , Frn l I yurot.ir,[ of cases, 0, 
described below, a.modifHo ver;.si an of I s wl 1 be "ned 
during Phase 2 for' use in houses of 1,---than-uptlmri 

height. Regirdrici the I 7 if roof atcrrhmnts rr 

less-tlhaR-opl irnare., kHr Y are gener :l ly assnc I atrd wi th 
the I6% of tanks i Hh ,l-ring consid rrd to he of , ler 
than d 7irable length. Ir i,,th co-," , ;rmall catchont area 
and/or" sNor t gut ter i "g - . ! per'iod,m-,nonl n th 1ungr, of 
time w,ill be requir'ed t- fii1 the Iankrito c apaity>. ThIis I_ 
no" felt to Le sigr lficritIY detr imen il. 

21 of a1l roof catIchmerQ -,.,r p of a lr.': -_! ri - ,pt ri 
heIl t. In most cases, i I - meant t11 !he bottyrn of the 
guttering .as higher thai Me tc'p of tHo ltank, r'e ,Jii Ing 
that a new inlet be cut iin In the -ido if the t.nrk. Ibis has 
tire negatlvp effects of r ,dncing farik , pacit>,, potr'tiill> 
weakeningi the -. tank, ,d cans in nstructure f the ri .in.sepled 
openirg. Regar'dlrng the I tanri' in UiI 7, luat Ion11 point , I-

general1> had the stralnr'" installed it the ralnh .iA of lihe
 
gutter, .as Installation Inr the side of the tank wa Aot 
feasible. 

It is plannerd during Ph,-,:e u til i,- a t.fforerJ t desIn2 to l 
of tank forrrrIrrold in ordor to betterI daI wil th h)ou"e of 
less-tthan-optimum height . he .t r d tank .u-r'd In rhase I 
was approxirriately 9' In dlinmeter and /' in helqht. 64 

http:yurot.ir
http:streng.th


c om m e n c m n f P a 2 p I i ~e g e ddlr n ~ h r p u 
du in Phase~~4.4 A44~ -ftjk soe ieI444~ tu 

ted b tw -esu 

will: !espc~ay7tareeho ossw t 
 o of 
4te <4-4 si. 4ttn e fo Icownsrut4ionI of pn k w s tclIn oe, casessthi n 

t 
sitpuati cltd haebenaodde . Wh le th s I o I he o i 

bed in l tch ia 

:: ::: moe: car:efl Pihlc mI n 0 f t o Resp I I t:.::nks.' sItib ; for, choosing' 

thcommenremenvoflvewoul be waareed duig iWrpup4

a~prJ .c p.hlleso:nnl and the r i len 
 lts cinlh ae 2J:It.:::: i::i.)}:i:;!: !:;:i:i~ 
te av ic nd as ithanc e: th1 " :Miistyo Hal)ofwhaltbtypecofcal whuqtaruetu#tlfed for Awtatrlownroo,44choose th mos n'ad> :t iltaprorit forTnoe t:nkf. Only Ifcaeetyes I q uetion could haant beue*nvied b;kfYyet 
Recarefulvaan osesnt 
 as.'esp~osibhaty ftak 
 chks'n
 

guidelines to be
dhate foreunonstructone ofas kanowano
u s bblt Regarig efied
Inmn apPhseI*econatdurye unbiQt theh ug-o-waobto of better tanion(nhomore 1ors wolnehnewtomks 4e5 smries tetedplacement abe lest I fopde' metaasiteonersonh,.&newn he~new: tank .................ao ito!tbecbipiet. And rehad 2,i
ill pr v ou l,-mou lne.,.bl

+" i~itiblchall bhelerlyhiuncrstod sill 4. )l4 !4theinprctuprtsnnl(ih
ether aice antacisancr oof theultablinftry rof Heatch iw
 

. esosin.theorr mstaron n l ta whc OnyIfter
choodt orsithbu tit' for tank,
of othe keicp int.lcostmrcedtiinpoecial eor-t wrlillthercpinta.e
 
hoe .lain eeal- th me-nv c
will t lhatstan( olaf.will 
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excavation (no sa W)woldmore than, 7fj e estderhnrdl8
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and crude shelters would be to build a a strong stut-dy roof
 
catchment st-ucture with the roof nailed In place, hncl
 
peaked rather than fint. The awalls could concelvahkl be
 
thatched, as long as tie roof i. goood. Such a struc ture 
would be a definite Improvement over a crude sheltel', and
 
could be salvaged and re-used if n new house Is actual1)'
 
built. Regarding vacant houses, it is believed thilh there
 
must be some assurance of occup ation in the inmedie 
future, so that the tank will be prnperly maintained. 

40X of all tanks had Ieaks of some nort. T3V of these were 
considered to be insgnIlficant, generally sel f-sealing, and
 
not detrilmental to tle tank. The fer' more ser'iou, cO ses (the
"wh ite tQr, s"W mention-d in section= .4.f and 2.,I.q ma;' 
potentiail>' be dcowngrr.dd in the future, fol!owingQlurther 
evaluation. However, it in believed that steps can be taken 
to further reduce le--,'age. Tech, ilcpl discussions rith the
 
Construction Organi er inudicated tht1: the probabl e cause of 
most leaks was incuffi,-ent curing 1,ime, due to pither 
too-rapid dryin of the tank, or putting water In too soon. 
The latter is more an-oviated .i h minor leak(s. Ih se I 
pr'ocedure Invol ed In- I 1ation of outI er ing bu rot 

downpipe) as soon as po -ible after rompletion of tank 
constructon. The tank i ecipl er.s tere given some basi C 
information regarding tie lengtIh of ti'me required for proper
 
curing. However, becru--y of lack of "nderstanding coupled
wi tih the I r des ire for i, ter, i t wa common for the people to 
install the downpipes tIhemselues. at the next rainfa.ll. The 
reduced cur i ng time Iicr eased the potent I al for 1 oaks. I t is 
prop,_,-ed in Phase 2 to irstall ,Juterirg approxim.ately one 
month .after completioir of tank construction, in order to 
avoid tlhIs situation. A't the same time, the vlll- e people 
are to be given grreater Pnd cmore complete Information 
regardin 9 the curling QF the tWnI<s, I is is .of par ticular 
importance for the Ma Kr _ leaps, It wa noted that in all 
cases, the tanks invol .e'.J were very e'xposed to th- sUn, with 
l Ittle or no shade. he resul ting io-rapid dryinge (and 
again i nsuf ficienft cur irgo timp) It b elieued to pr-onote the 
large number of snal 1 lo..ks observr' . Greater" inf,,rmat ion 
should be provided to thP village peopl concerni ri ho'. they 
can assist in proper'ly crring their tanks.
 

During the evaluation, le St i.Ue 7 '.,ere e"-m'nined to 
deter'rrine if the>' w.er n-,iequate for the purpose. t' I br to 
the evaluation, a prop.al had been made that a di rffrert 
strainer, designed to k:' self-cleaning, be used during Fhase
 
2. However, based orn tlie results of 'he ev.aluatlo (only 27X 
of the strainers had not been PepIt rlean) , i t is bel ieved 
that the strainer de-ian currerntly,, iQ use (- lthough 6iot 
Inherently so! f-clevan inrq iS s"i Ill a for' the purpros. , in 
addi tion to being more' co-t-effectI,.,e, 

http:rainfa.ll
http:dcowngrr.dd
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It was noted that 12.5% of 
the houses included in ,heproject already had another water 
tank exlsting at-the
(refer Appendix I, Table .hile 
site

5). thi s-considered to be .as InItIallyundesirahle, further 
irvestigatlon r-yealedthat more than 
size 

half of th 7-- tanks were of an Inadequiteand/or unacceptable cu"di tion ( i .e.- either too rinal I,or too leaky). Therefore, less 
than 5%v 
 (.f the houses in the
project were "double-tank.d" .While not to be encouragd,thils Is felt to be an accept_ble margin of error; In ireastotal Iy dependent on rain co tchment , 'we fel t that , wlrn i ndoubt, 
it was bet ter to Lui 1d than not huild. When huchsituations arise In Phase Two, 
it will lbe the Jointl
responsibilit>, of 
the HinisIry of
personnel lealth and project
to determine whether construction of 
a second tank
is justifiable.
 

It was rioted that nearly -'5. all:)f tani- in Phase, wereml ss ing Ithe final elbow connect ng the d,?r'rplpe to theInlet water(refer Appendix 1, loble 
5). lWhi PInot essential, thiselbow is mnot usefu l In pr operl , channe Ii nr(part icularlIY during the wat r'tImp of hea,.)y rai nfal I) and thould beretrofi tted where Mi sslno. 

4.2 SUHHARIr' OF PECC: IAEI IL,(I I OIS 

l Implementation of Pi-- Tio of the .ava'u Outer IqlarWater Supply Project hoJuld commence at the earl lestconvenient time, ut Ii ng 
the procedures, personnel
and techniques ,which h-'e been proven effect HvringPhase One of the project. 

2. Th act I,.e irvolveme, t of the th Il p Women's.,Development Progr am cf ITP Is acknowledged andcommended, and 
is recrrtnded for c,:ntlnuation.,
 

3. The qual i t. of i.or kmr--,:,ip of !he l'ilkau'ali Ccirp >nyIsackno.lediged ard coircrndepd, anc is 1 eco:nendr1d for 
con tl nua t ion. 

4. The qual ity cf wiork ,Id level of irlolvemen: of, tiheField Super,., i = r I ,.,i :dl. is cornriended nd Iacknowledged, and is r a -o-mrnended for continuation. 

5. The c or t inued inuolvrr.rr I of all rel-vant sctoi-s, andthe i il.tr>. of Heal ii in particular, should be:
 
cont inued and erlcouraqed!.
 

http:inuolvrr.rr
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6. 	 HonI torIng of performance of Phase One tanks 7.hould be 

continuad 	during Pha~e Twvo, as convenient and ;feasible. 
es In the six tanks c l,asslfIedThis appli pirticular to 


as having major leals.
 

7. 	 The progress of ti,,ities in Phase Two should be 

monitoed on a quarterly basis. 

procedures and techlhiques8. 	 The technical guidelines, 
utll Ised In Phase One are to be continued In Phase Tt~o, 

except as noted or otherwise modified. In this, report. 

9. 	 In the absence of a comprehensive re-survey cf target 

sites In Phase Tri, potential/po -slble popul,-,tion 

growth wi 1 1 be al l o',?d for. at the rate of i onre per 
Two totil, 	 of 230cent Increase, for . - projected Phase 


tanks.
 

to be10. 	 The design of th. trop lI ds of the vwter tanks' ,I 
a closer fit and, preventorder achieveremodried in to 

entry of foreign matter/Insects and contamination of 

water. 

must be fi 	tted with a scri'-n to11. 	 The overflow pipe-

prevent entry of fore ion mn.tter-/in-ects Into the tanks
 

and contamination orf water. 

w'ill 	 continue to h_'e a tt.Ainless steel strainer12. 	 Tanks 

inlet in order to prer nt entry
Installed at the ,.- ter 

of foreign matter/i nsects- ?nd contaminitlon fi water. 

13. 	 The stri iner and t-,i er inlet mup t be locate d on tile 

upper. -- rface of i tank . throolg use of altrn;, te 

tank designs, cai ,ful plzccmen of tankls;, amr,[or minor 

excavation of sit - a fur-ther ;peclflPd bel').I 

14. 	 In order to accr(,vid-te hou.es .r 1es;-tlman-vt mmi 

height, 	 one of the three tfik forrn=-/molrIs tr-) IA used In 

Two should b- of a Thor t-r , broader dr-iPhase 
and! 10' In dliamol'p), but(approximatel>' 5' il heigqht 

()11 shouldof approximately the same cap;,' it>'. hous s 1

have tanks of erl','l capaci t;. 

isIs to 	 b" tlje15. 	 Placement of t j l,- .t pr . rct -i t 

responsibi 1 I ty- of 'lroJect per- nnel and 11011. In
 

teneral , the tal' -hould e lC,(-ted as co. t 4 the
 

hlouse .S fea-ibir., given the rons-traints of the 1r'ea
 
tle -kr, 	 and related lie I llt f ther equIred for h l, the 


tanl< In relation to the hou.-e.
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16. 	 Tanks should always be located downhill of the houses,
 
to allow a free flow of ater into the top entry point.
 

17. 	 As a last resort, minor eeca,.,ation of the project site
 
Is aaceptable in order to accomodate short houses.
 

18. 	 If It is necessary to iJse more than one section of
 
downpipe, there should be additional support.
 

19. 	 The primary pl aces for fank- to be 1ocated are houses
 
which meet all of the fol lcwing guidelines:
 

- they are presentl y And permanentl, occupied;
 
- the> have a sui ta bl roof catchr tr i ,t
 
- they have no exi -t in .'i,Jl table wa ter tank.-;
 

If a 	house meets all 
of the Above, it nhould definitely

be considered for t .R. If me'ta tvlo of the
i t above, 
It might be considered under certain circumstances (as
detined below) . If it meets one or- none of the 
guidelines, a tank ohruld not be constructed. 

20. 	 If a house already lm-..n ,.-. ter tnr lk, Itv ii tin might
be considered for irclusion in the r rolect only If the 
existing tank Is of -r insd' r-atc l/or" unacccptable:,r, 

size/condi tion. It N1II I Ibe the re p nr,-ibi 1 ity of
 
project persornnel and IlII to determine whether or, not
 
construction of a sec:rri tank is .iu-tiflIable.
 

21. 	 If a house Is vacant, theren rJ~ t tbe ? sufficient reason
 
to bel ieve that It tAil l be rccupid In the immediate
 
future for a tank to h- cr--tructnd. Car'eful
 
Investioat Ion and y bp b> projectIrqiu 1i ,hould made 

personnel.
 

22. 	 If a house does not hn',e a suit ble roof c.tcl m6 nt
 
(such as a thatched r-f , one must be provided !before
 
a tank can be constructed. The r: idents shoul d be
 
requi red to constr'uct n stur dy, o_'trong roof ' a tchment
 
are. preferably with a peaked roof, And i hl tihe
 
roofing Iron Into Crde Andrh
nailed p1 ce. 	 tOporary 
shelters or" structur ,7- Are not accrptable P
ca tchmen t s 

23. 	 The design of the wnrmi outlet/tap i7 to b, rcmmdeled 
in order to permit g,en tar dr-aw-off of ,jatpr throuqh 
the tap. 

24. 	 Use of alternate method- of bondinq ( alvanir.ed) water 
pipe to (plastic) pipe fitting; Is to be eypi ored. 

http:alvanir.ed
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25. 	 The local contribution to the project In Phasej2 Is to
 
be as follows:
 

- HaterIals (sand, gravel, coral dust, etc) 
- Transport
 
- Cash (T$65 per tank)
 
- Labour, as required by k.., lk.,uaki
 
- Food And acconodatlon for Vaikauakl
 
- A good roof catchrmient A-ea
 
- Fascia board suitable for quttering
 
- SoakpI t (preferabl y ,i th cover)
 
- Fence (good enough to keep animals out)
 

26. 	 It wIll be the re_-ponsibiI i t.> of the local people, to
 
ensure that all of their contribution is provId8ed and
 
available at the proprr time. Provision of a L:ink
 
and/or InstaI latIon of u ttterlng is dependent 6n the
 
local contribution beina made completely and Ihi full
 
.first.
 

27. 	 The Ins tallation of gutter ing should take pI a e
 
approximately one month ifter construction 
of' tank, In 
order to allo, for. proper c'Jiing. At the same tI me, the 
vIIlagers should be Intc- ructed in methods to promote 
safe 	 and thorough cur I ng. 

28. 	 Sufficient funds shou Id be included in Phase Two to 
provide for retr rfitti no c" elbow-, joining the downpIpe
t6 the viater- inlet. 

5. 	 CONCLUSI114 

The reul ts of the evluat on of Phase I of the VavA'u Outer 
Island I. er Supl__LProq ect confirm th.Rt the goals and 
objectives establi.shed for the proiect are successfully and 
effectively being met. Direct obervation Idilcates I 
incr ea5 ed storage of more that A hal f-mi l 1ion gail on, of 
fresh and drinkable wAter. Prel iminary estimations lare that 
this consti tutes a miinlinmr, 10'0 Increpa e In water r -;erves. 
The Imrnp rt on improved he lh..th ni at iofn, gener I i 1I ty of 
life and standar(J of I ivIrn i , tle.-e rural nrteas I qiboth 
high)>' signiflcant .rid xtr-m-l. poi tive. Phase 2 !O the 

Ihouldc rjipence imp emein iat or the earli est posI Irb e t le 
to further spread the project on,eneflts to -AlI target4cd 
areas 



APPEIIX ONIE: EfLUtT ON-I DAT BLES 

TABLE ONE: Sumrnar> of Prue-lmpIernntat ion Survey of 
Outer-]sland Va'lia'u 'Ii 1 ag s 

TABLE TWO- Pr Ior It Isatoion of ViI lages for Pr'oject 

Impl emen tat I on 

TABLE THREE - Sample Evaluation Form 

-TABLE FOUR: Comp r'ehernsIve,/Comp a rat lve OvervI ew of 
Evaluat Ion Da ta 

TABLE F1:1IVE: Other Evaluat ion Data 

[ABLE SIX. Rebate Winners 



TABLE ONEi Surmnar>, of Pre-inpi eprin tat ion Sjrvy ?(f Vi IIages 
for,.Vava'u Outer Island Water Stupply Project 

VILLAGE NO. OF HOUSEHOLDS wO. OF CruIsutifl3 CDtIIIIITY TOTAL 110. 
W/O ThKS - 14111 1vi l IJ,,o INTIS - ,I NII1ATA "NI(S COINSLIERS 

Good -- Poor 

koloa 22 II 2 141 105 5 246 

11oleva J6 I I 105 17 2 122 

Okoa 25 10 3 161 107 6 268 

tNga'unoho 25 4 1 131 47 5 178 

'Utungake 20 5 13 108 10 10 217 

'Utulei 14 II 8 76 82 6 158 

Ou 15 25 6 67 191 7 258 

J1o'ua 23 I I 142 14 4 156 

Vapa 18 2 15 72 99 6 171 

Taunga i0 5 41 92 81 5 173 

Faleval 26 Id 4 !18 105 6 223 

'Otea 19 It 3 107 76 5 183 

Ovaka 15 3 10 114 91 5 205 

Lape 6 0 1 38 7 1 45 

Niuarp apu 35 1 6 171 33 9 204 

1latarnaka 33 2 0 169 10 6 179 

!jinqa 31 37 5 209 279 10 4A.8 

17 Vi ll age . 360 145 n0 2,021 1,053 90 3,474 

rOTES1 I) the Good - ht,, rI"itno r I ,at io f hoiletr ,0 111thi 1 r.k 
rep r , l , !I IitI iof )rlti 11f 1ii l I "., . , ,tr 5 

'2) "Corrmrrji t>' Taii it,, lo r w'i f i m r IonJ im rI r ticernert hti 
bu liI I , i(,/ I III Ili i d :. 1, II (),' -Jl $ p~m 11tu rp tarrker' (built 
by Ton ij (;UJir I I i, fI i f,II I ,: 

3) Con-,iropr f I qur r ( rI(viFi . 



TABLE 1WOi Priorl tl sation of VIII ages for 
Implementatlon
 

VI LLAGE / OF 10lrm Ifi ITnr. 10lW- WIDiER
 
Wl *TFOUl" 11!11 ' UP,[I'll1r OF lfrlW<S 

TAN<S IM 1 ',11P it[,ITI 01.I R rlU I RED 
Lape 100 


7 

r o' ua 
24 

Ito] eva 
 94 

17
 

!lAtamfnAI 94 
33
 

1'-p0 94 33 
Ov ak a " 
 25 
L t1irg ke -7 
 33 

T89,; E,1 
 21
 

ifI/, '74
 

KcolI 6P 21 
'r0t ? 67 

22
 
V -NI r. .ai A.7. 11 

tjtulIp 63 19 

Ii'11 ga49 
3 

O fej 45 2 1 , 

TO/AL 4LIlBER Or TV4I< P*0rU I1rF(5 I14 PRO-JECI 140 

1101 E S ) II I , i 'i . f frii 1r) - t,- tnrr',1e ',I' .I, d 

, ", FI II II I I I, 

I I rf fiIi'f f, Iif",, I d0
I.'" t t 
 v ! i , (! i l ~ ,tt ti i 



*1N~l,3 EVAI1JA11CAM
 

FX)PIU4 
(r 

)Ir' 
lhe verso) 

(Ii 

I ' 
I1
 

:j IOAT
 d
i I
 

.1 
A

 



DEFINITION oF Cpf)S FOR REM.mru1OF F. .P.'SA , 'U tlMf_ I"I) OF rlMSE MilE,4'ER SIUI . PflOJECI 
1)TfW' NO, - Every tanck was incritc lin;11e-4
Ts order of the constructioNn Ir,.,construction vithin citlhthP Irre a scurrr indicating,(p I., 1hii; our erfuture reference. Is to IP Iited for
2) FMtlLrltj_ 'IF - The name 
of the f,(ii KI I i,ji inn,-;t nrjnr issIto e,nourd fcr future 
3) LE kS - The IofI cki fg co(, s are to r,' id:1a jor

andvle'(r 
Iea .,I. These are defined a, t sble, atersuch icaks as withpia are [Unsidrr c flm, recepti, r toimpair the eYeI r the ability of, the tank 
to holdm- inor leaks. Filme ate dilrd a,e)p andi, such t ,aH as Wi ~it'lif~er wiMace I %,iI (r't i(ered to irpairfluot 1'erc.l i tlefli a to thet V (f the tankl a tr .. f nf "aere
5 t a n ,c p g, . hi is dpfined as dalno (1- of t;ai et Mg (lisj er(n thepi,t t Wr of thle f i 1 thC Cracks. Thes re l a,( ri-r


4) rp E - AIlWNtr- tai s _atava orun the n, euEhId to ,lAT ' " l. IDc07- fn rhpl.
whij rp)~ indiciter, f a qual it yt a crurcik th r ale to Keep00 indcates it 11 prenrp r rvbH rP a fence, 
5) . ln5caittTPrsare i, lthV pr ece5ncepo h p a,rcItIJs waljt <dp tabSence of a' W41ule I pLISe the subscript n rcHreFr t ihnacpeC ht):h'ar' Ir~qIn fracovpr/l P t h tlIIaV 

, 5ra' r; I ha a r ! ct,le mue mt he 
6) SJPlF',!tlppcP 
- AtI ta- s areP ,il,,!
if, ,tntt a l c, 


' the' ' " ,f t, Ed I tueh a It pt 
: 

of , I Ih IP ,u p cubtscr iptPevalIu aI tr.11, of T ircd ic! t tilta Ic ,,,thep trul -cr 1 i pse -l that,,q''." lr irtlcIrancA I& ~ cfle i It fr c C t I et ci L aS,or 1etd ui l ler ino ta t t r th r 
HIlett0aI upclOnes lp of Ice aw~linet!,lIn ter tuetcwlithtr, Wcf ril ro1ofl~ tc5e 'c ' 9) 

I i s~ t atflc,'l~cc ':"Ic'rj a,' (P cedep
7)IJIlWi((iilr I I Io 

't It I'te tak. ''cc kci lll t iS Pn Ifc 1t-r (,r:Itit h i ,,dica t e1 7 ri (tiepI,tl rcnt-r i 1,10 t bu-cf,',incdicates; the
ti ,,,f ntlprr tffl i. 

t i Crl h a
over f lcwa pire. I inr,,ll" 
,,P 1 alp, t. t
 

n~ 
P In- lF Nle- i 

th. 
r
ii - il d t t ,i .'rthat A o A cetr ,I In'f Lw , l tec. , if i t VI ln (i-prrIoo !!(rniclierect to "t, r 1 i ! I I a1e ucrt#eslcat <luj r ,1rt ti a Ifest'hU Il t'e1 Iltl9) l l(fc h f fi -tfitr t)rIt~I ( 4c' i o iI

dtUc t c lo (IrIf!litni 14
int (I ,P'CI "At rk i nch 1 cf -1 lith es i t ,i zpptrcf f raltS!Un c o0hi11j, , , - iIc [l' tnte IcI;tp II I i r r " o /4ttr ItII~ 1?c ftcl t r; It a~ k ic~ht thee rrri a n,Pwtinctdrct to
( 1 tep u1 'r 1 ~ l ca t~f[ltc 

?r fl(,D)ircno pit c ic 0!4, n~et 'f 
 Itu
lt:ct cr, t ilr - I htr i I; i,q r Ir h'rk A t 
t e U e 

a ' 
fil- Itr1t ' cs n u V cI
 

P t
I'ff I v e 'i i ql IN flip flI f I 



TABLE 41 Comprehenslve/Comparative Overview of Evaluation Data
 

VILLAGE: 
ORDER OF 
RIALLVI[19;: 
OREDER OF 
I1PLE 1.AT IRfl, 

1906 FOPULATIOM: 
TOJAL UIIIGER. 

HOLEVA 

/ 

8/8 

126 

.. 

'UTUICAKE 

2/8 

7/8 

254 

OMWA 

3/8 

3/18 

114 

LArE 

4/ 

2/0 

26 

tIMAPU 

5/8 

5/8 

177 

IM'MTA 

6/8 

4/8 

187 

KAM',A 

7/8 

6/8 

F0 

PtO'UA 

8/8 

i 

94 

TOTAL 

-

106B 

IOUSEHOULDS (1906):
t;ITER TIKS 
C{MISTRUCTEO: 

INUPER Tf4SEWLUATED: 

LEAK~ljor: 
- inor: 
-Seepage: 
None: 

FECES: 

Sc.'IPIIS: 

d) 
STPAIIERS: 
_(DiFIO: 

- (At Gutter): 

11JFLED 

1,16 

17 

17 

0 
0 
2 

15 

12 

15 
10E[iie1o 

16 
7 
5 

47 

33 

33 

0 
14 
0 

19 

15 

30 
13 

32 
22 
0 

24 

25 

25 

0 
8 
1 

16 

22 

24 
2 

24 
2 
I 

7 

7 

7 

0 
4 
1 
2 

6 

7 
2 

6 
1 
0 

37 

41 

41 

0 
13 
0 

28 

22 

38 
20 

*38 
6 
B 

35 

33 

33 

1 
15 
1 

16 

13 

29 
2 

32 
8 
7 

25 

33 

33 

5 
9 
1 

18 

24 

20 
13 

32 
9 
4 

17 

20 

20 

0 
8 
0 

12 

16 

70 
15 

20 
1 
3 

208 

209 

209 

6 
71 
6 

126 

130 

191 
85 

200 
56 
28 

T'p-[d: 
-nlet: 

- Overflcx4: 

51i iFP1r11r: 
- (loo 5hor t): 

16 
5 

17 

17 
7 

33 
1 

33 

33 
6 

25 
4 

24 

25 
7 

5 
1 
A 

7 
0 

41 
5 

41 

41 
6 

20 
4 

32 

32 
5 

33 
4 

33 

33 
2 

lB 
J 
19 

20 
1 

201 
25 

205 

208 
34 

(Alt tq!fl 

-.(l !3al I): 

17 
7 
5 

33 
1 
6 

25 
8 
7 

7 
2 
0 

40 
6 
5 

31 
0 
6 

33 
6 
3 

20 
3 
3 

206 
43 
35 

fU L [ArACI Y: 30% 95'/ 75'/ 0: 90% / 9 80Y 

MUTE: Use of 1506 Census Statistics for' ('pulatIon and Ifouseholdsin connectlon with 1987 Pre-Irrpler',eritation Survey Figures mayresult Inapparent miqor discrepancips. 



TABLE 5: Other Evaluation Data
 

HI SING 
F]IIAI 

it JOTHER 
T01I, 

II iorrnrP I A I E 
H!OUSES 

ELBOW 

HOLEVA 2 1 1 

UTUNGA KE 3 4 0 

OVAK1 t0 7 3 

LAPE 3 1 0 

rlLInPAr-u 5 5 2 

I IArAI.1AIHA 16 .2 4 

3 "5 4 

OLO' U 10 1 1 

TOWL 52 26 15 

- The following 'pe-- of h,_u e ,"ere con-idr'red to 
be Inapproprl. . ,.. t hojJ-n ; new ( -'v-ypt 
urbui It) hoJr07e "nd crude shelters, Tl p -are 
more full,'y dis,,J -nd in r-e tir. 1 , p;nqp 21. 

"IABLE SIX: Rebate Winner-, 

As par ,f tl, Prr-irr t, 1 r b:e t r, i, 4 :ch ,I l ,

gu-llifindt focr n, i ebst;- th,,f Q , the 1,,,il cashl ,ontr ibution
 

of Jt~ f r "i07 ( rir r. ,, 

per':,nn- r,. , i',.r 101.,1,1,C th~e ir I ,r "P, r'e ,-n,.il,-r ed to
 
be thr, 1tp I-... I in, h.,t -f hp Ir Y. 11 , ....
 

W.i .:. j ihqj ,pi.K!,2Cl. The f,,llr'ino 

1) :i Y ! 'iT fi . r I -, II I ' 
2) IWI u' 1 1 1i I I on! "1 1,1 
2 ) i, I ,l I 
" III I I , , I , I III ?,1 

/,)~~~~ ~~ C1 10:.,1fhFl,~ 1~~,llr 1 "1t 
p) I'( Q16 SIA ' r r, I'k1,H ' I ml' tA 

Pictjr p of the- above , pliP in ,ppandi. < i ve. 



APPENDIX wu : R GINIL T-ECI-INI CAL 
GUIDELNES POR I- _' hVAVA" U -JU-_R ISLAND 

uA-F~rE _UPPL-Y PR OJECT: 

.IOTr--
 Guldel ines proposeI for tmodi f Icat lon 
nn n resul t 

of the evaluation a-re m arked as 
fol Iown:
 



STAIJDARDS FUR FSP 

FERROCEMI V'T TANK CONSTRUrCTION
 

IN VAVA'U
 

TANK
 

1. 	 Standard Vaikau'ak i IU I! tank 
- approximndteiy
 
6' high 

* 2. SThorteiwd ,;tandard V-ikau'aki 8..33 	 MJ talk 
apploxirna . ,le 5'y hiiql.
 
(T h-1 co f.';truct,,I ' ,ireIiui ht 
 (fcatchujient roof 
t5 t.o)o l w o ik](o,%.' ) 

3. 	 Shouldi& , pla,ced '.hi in 5' "fr housesu
 

TANK FOUDATION
 

5,(j, 

1. 	 On norf 1 rq anic ] ,; found tlion !;ltould be B" deep 

and filled wihL 1 t" 2" coral qnavo].
 

2. 	 11ImeL h(. 1oive 1 

* 3. No piart f"tfi -,:;lll! be Undo ri( sl d
 

4. 	 Wheo ti nk iil ,-,t 	 l,!I !i: ho'J'!:l,lacedI ir, , ili .1,] Iic
(1()11d tallk pi t fl,)to to ...... eIl 0;i5!l roof tlunoff or 
tank 	overflow 

ro kj 

HOOFING
 

Minimum accept ale I 
 ia reas should bl 

1. 	 325 f ' fun I OM, tink 

2. 	 270 ft oio Il.3;ti" f iink 

3. 	 1N0 tuk. i11l to )w ior,';tru t', for n "ft roluq 

4. 	 Minimum , ' Iiqll, 
 am an oll].ow: 
(a) 	 6.5 ,,,, 
ftr) I ?1' t.anuk
 

.' (h) 5.r, fr,,te fo P I fI' t'ank
 



2
 

t- least 5.5 L 	 At least 6.5 

'let for Ean f0e 
.33M 3 tank 1OM3 tank 

small tank 	 large L in,
 

5. 	 Roof overhang mu!L be 1 to 2 inches ever fLh"ia"-boakd 
so gutter will catch water. 

roof ---... ' 

1". to 2'1 -',fascia board
 

6. 	 Roofs which are iainted may cause lead poisoning 
MOll should determine lead content of paint on such 
roofs before tank is construcLted. 

TANK 	 OPENINGS 

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

2. 	 Opening for water from downpipe -,hould 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 should, be placed in thd soakaway pit around the 
'tap are- ,nd ... there should be a minimum open area under 
and around the tap of 18" x 18" x 10". 

tank 	 ialv 

S6ak~way pit 

rock 12" deep
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GUTTERING AND DOWNPIPE
 

1. Guttering should be on a slight incline 

2. Guttering must have stopends 

3. Brackets for gutt rihng should be Spaced at, least 
every 2 to 3 f[ct-. 

4. All joints for guLtnrs and dowiipipe must be. glued 

I / ,,
 

,,nfcket~r 
 / ' 

arear 

downpipe\
 

inclil,d gutter wit:h 
brackeL; paced every 
2' to 3' 



711
 

-~ ~~O 9T 

b0 x 

C, 
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,APPENDIX THREE 1, FINNCI AL DA-- A 

TABLE ONE: Cost of MOII 10 Cubic Meter Water Tank 
(August 1987)
 

TABLE TWO: Original Master Pudget for, Phase One of
FSP's Vava'u Outer Island Water SupplyProject (Hay 1?87 - March 1980) 

TABLE THREE- M onetary Costs (Actual) for Phase One 

TABLE FOUR: I'on-Mtonetary Cots (Estlinated) for 
Phase One 

I-ABLE FIVE: Total Costs for, Phase One
 



-------------------------------------------------------

------------------------------- - ------

TABLE OME: COST OF 101 10 CU. [IlERI W IER IJI(, UGUSTI 177 (1 (IW;'1 I) 
I. MAIERIALS pi IIIY 
 1tl1 TOTAL 11llit 15 

Cement (40 kg. bag) 15.(or bags 

tWlro nel ti '.,m m th) 25.110 meters 

Plain wire ('1mm mesh) M?.S50 k9 

Water Tap (112") 1 NO 

Water Pipe (40cm X 1/2") 

Guttering (10' StormCloud) 3.0(0 -.clions 


Down Pipes (10' sections) 


Gutter Br'ackets 


Bends (IV, 12 deo, IX90deg) 


Stop End; 


Overflow Pipe (2 "X25cm) 


RaInhead 


Gutter joints 


Black polyther e plastic 


Stainless steel strainer 


llsc. fittIngs, [VC glue 


2.00 ,ections 


10.00 


2. On 

2.50 


I.00 


2.V0) 


5 wiU';e meters 


1.01 

7.03 I17.45 115.07 

2.45 61.?1 70.44 

1.79 22.01 25.73 

22.37 22.3;' 25.73 

1.04 1.01 1.20 

6.50 19.71 22.70 

5.69 11.29 1.09 

.74 7.40 0.51 

2.85 3.70 A,.56 

1.19 2.3P 2.74 

.55 .5 .3 

4.95 4. 'i 5.69 

.05 1.70 1.95 

3 15.0P 17.25 

0.91 9.91 10.25 

5.00 5.00 5.75 

t 0 talS 11)h- 307.15' 35,3.27
 

II . TIVIK FORMI (FOR 30 NS 

Timber:
O"";(2" III / I '1' 
802" -10/4'l

3"X" -/1' 
40 2,"-- ,14" 1 - 12
,,oo 20 

1> "oo'i 


Nailqc
1
3"
1'"--I.
M1,, 


2" 3
06q

21g 


MI. TOTAL COSTS PER TANK 


170.45

3.95 


16.43
.30 

12.52 


4],.1
,' 


1.31
4.02, 

T al for" 21
 
tanks 346.10 


5Mg!. -total f(r
I lat~k II."pq
Itnk-----


111.71 


Assume next 210 tarmk, aQ WI., -,' 

Iota! Ihidiviclod r ,',.rI Vou'!tK, ,I,10 tnk, -

OR it'l1V0.001!) per link fil 

205.22
44-H
 

10.01?
10 3)+.94~ 
11 ,1
 

,5,11
 

I.i
1,. 2 

" . 1.5 

13:.201
 

3A.5
 

.tanks
I
 

,,1. 2
 

pr nJct
 



TABLE 2, rOIGIVIAL 1V16SMp rupcGET FOR ['11f3rT 0141 OF F 7P's 

YAY'U OUTER 1I.OthID W(TER Sl['PLY PR()..ECT. 

tern FSP Cwrmf Lrjc;.I Contr'ibution 

PersoninelI 
 7,0010 36 (00 
Material s arid SuppIIle 35', 000 3S A0 0
 
Fr'e I gti t 
 3,000 1,500o
 
Hii scel I I neous ',IP 

FSP O~r ar t tip, I rri 0XLocaI Cori tvrIbut r, t 73,o (60%)TOY'L 
 t122,280
 

T013LE 3t IICIJEToP( rfr13r- 1'( fr -111P Iullru'Tr of)[ or r i' s
'~',~ V~ v I ~ .ir. '~~~ p 1 .4 r'R o iJ r 

I te n _ itus 11 

Pu' I r nn A51 10 , 71 2.40.
 
An c nI' t IripnS 1r 

aIICi Prrri(c ~) 

1 Supe 
"2 1 2 

2,IA11 .? 



IhE31.E ,4' IONI-torrlECPv11r' I -T 1b11^11 (- 1 1 1IRF ' 1 5 01E (if 
F . . P.I 'a'.' 'I iSL(n;lDW'A I FR i ,PFLe', PR( FIF 
'May '87 - La.rch c() 

- Unck illerci I -",tour 41 ,V 0'O.00 2? ,,50?. .,, 

r Qrd f )'r pr ',:t per sofr.,I ,7, A' q. 1000.57 , '1 
- Acc .r . t l f of "pr'ojec t 2,671 .88 1,072.67 

p nV ,- 1 

lII . r i a l,.- . 'i;'p Iir, 

. ..A Glove] 3,72.00 2,A~nn,41 
Roof 

Si te 
irnr" tr, 

rI e'par Atio 
26,12q.000 
2,050 .00 

ln 70l9
1 ,Y1R',-.12 

Freig t2, ! '. 2, InY.40 
-e fla'j to projpct lI te 

I01CL 	 S7, 035.C8 
 'I ,016.0fl
 

TILE .5s 	TOTAL COSTS .bI > * ,I*) OP 1 -r. OF r.o.r., 
Vr'.vn'v U OUTER I£LuII, I',+IER rlil., PROJIEWc 

I. l !I 119u, " ,"r y I I,1r,: lret at2," Laot.'I (!I<:tr) 

Ir r onne' I 0,'I? .. 0 ?/,, -' '.a 47,',Q5. 70 

Fr I A s 	 0 IoI e 31 NO 1.p Ai 2,1 * |'u p i q h t: 	 ; I . 20 1'(P , 4 € 2 1,1 01,!I 

S 1W
fII . I IC0poU 2,11 m..1? 	 2,117 ,3? 

TOTAdL 52,, . .1,1 .OO I14, 'jf . !:,7 
( ,1,:: ( ',.,1, ) (I tV"W 
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j~t3LE-NE, JoCt, Il PF-0Je trd CO~tS -(Of- ri1,ASt' *TaO Of
FSP ' -,Vli u Mluter Is I an d I.la ter' t!In)p I>
ProJ PC t 

()BL E 'IWO0: FIi',t Inatr'(I o '18)o '11100) (Thi ot)n.-ill r- V"nn 1 It UI vic' Janl f on P111" n' I wo (I( 

10 hE1HRE : fion tarny Co' t,- (Pro jec t f-) forP h'I-,1
'I .)O of I~-S P a a.va u flu t v I -, Inn LJd tr 
Sup 1y' Pr ojv 

I A H1-r F Uf IIon-II ton~11otaI, >I 1)(i 1 Co, t Fr7.t IInm t te d) (or
Ph.'nrp 
 I'.o ofP' ja;p., ) Ou ter In1 and Wterpn

1) 1 1)Poj1. P u 



__ ___ 

PHASE _TWO OF FSP,'s 2VAAQQSUTER~ ISLAND tWATg UPPLY E80QT
 

Phase One of the above proJect commwencedj InMay 1907, aridwas cornlte In,late Joiiuary I?88, Involving cons~truction. 
QZO9-4erocine't-ate-t~1jk-(3oo'gafon capacl, y) withS.-associated rain catchmentsin 
eight different outer-island
* 
villages of Vava'u. The outer-iolanmds of vava'u wereidenti
f ed by the tHlnlsti> of 
Heal th as a priori ty, area for
Improvement of water, supply due 
to the absence of i
groundwater resources and the resulting dependencelon rain
catchment as 
the sole source 
of water for human consumption


and domestic use. 
The evaluation of Phese One confirmed that 
the goals and
objectives of the project were being succissfully and
effectively met. These Incluided' the Impvovement oC ruralwater supply through Increased sto,-age capacity for 
fresh
water, with the related effectson Improving standards of
health and sanitation In thle 
rural areas, The positive
Impact of this project orn itoproving the qual t), of, life and
standard of !lving In rurNl/outer-Island areas was alsonoted, At the completion of Pha0e One of 
the project,

storage capacity totaling 627,000 gallons had been added 
to
the water supplies of these villages, ith more than
one-half mil llon gallons of 
fresh water actually"availble
at the time of the evaluAtlon; According to 
1IM6 Cen.us
figures, 
the per capita Increase In 
water supply Is nearly,

500 gallons per person.
 

Phase Two Is planned to continue the ,,or , and benefits of
the project, and will 
Involve aminimum of 227 tank~s 
In nine
outer-Island villages. The planned Implementation schedule,
and Indicated number of 
tonks, are as followsi
 

1) Kolo 24 tan.s 
2) Okoa ,

28 tans 
3) 'Otea 22 tenks 
 too

4) Faleval 30 tank~s5) Hung& 36 tarn . 
6) Taunga 

, 

I rt#m's 
7> Ou 
 21 tons 
8) Nga'unoho 
 26 t.nk
9) 'Utulei I? ttnP., 

TOTAL 22 ...tanks
 

The above figures are, based on a thorough survey dane priorto the implementatln of haei One o the project. However,for plannIng purposes, ait odditional three tanks are
budgeted Into the project as minor contingency, Thi totalnumber of tanks planned (or Phase Two It therefore230 
tanks. 



_ current
Io e-- ln cont- -in I e t Irno Ir. -, tHip proi;'i tc. tot-,i
 
cosnt of Fha e Two of tIh project is n,orl> U91'150,0)O (.ee
 
folou ing data tab:les), i I I1 ?173,OM, rqui rIvd to cover
 
dirnct.'monef Pr> co.-A -If I,, pr,:.icl. 0 grrnt of l1p0lOflo

(ap prlo .- M , ' n , h p ..- o g
irm ate ly 1' 7 " H .. s r r d th 


grc'rt fromir th ,Auctr~l - raIiiit 'vernment F '.'I j.? thru qhrtthe
Pur 1 o''&.-lrF t 'Icf 'i tIm,'.tl . ["ltrirl t

(' ,mir t iriqcI'nl mntrt,011
G3ov.e nrof the: nmet., Add i9I i ! (uJf,'rrn,.. ,]f LlIP -.,Mnfi 

t e .nt a t i ,.,a V , ., , ., ,d ;, ih o f
 
fund7) thr',-ui'hI the (rccol rlifr 


h a v .e h , n l ; n o,d i i r , .a 11 i 1 . 

Pr-og or, yi 

Sta e 6gpr I frr r ntr- rfn i- I hurl rrnt,t hrner' firu
con - Ilte. 1 of fundingI pquir 


JI rj r -r of tlhr l IlcJ 

7..( r 0 thre , ,dlI tio azl
 
funds r '-qu I ed 
 is, a. top pr ori ty for the projct, 

1 el in f in- ci aI proj ,- I o s for iI,-n lu.Io nre - fol lo .,s:t 

ThBLE I: TOTAfL PROJECIE VISI-S FOR 
 ISE ItWO OF F.S.P.'s 
YiVf' U OUIER I 'L(I ,D.WfAi ER SU'PPLY PROJECT 

te r , ,I ,e tr ,., o",,cal Totl. M.S ) 

Per sorne) I '36.1 _4 1 ,00:'2" , '12,2,/_,.. 'VIM 

Malterials & Supplies q7,';56. 04,.611.5? V3,2 . _ 

lr arn por- t / r ,v133 ,5? ,05. 53 6,94 .,06 

Other 2,777.66 --- 2,177. 06 

10l oTL 7, 4n',.41 for 7 ,50 7.92 1,1"I1V2. ,3 

(11IOE Refer k.l =-
 and ,I for- M.ld tion0"l Infor'mptlon.)
 

http:2,777.66


TABLE 3: MONETARY COSTS (PROJECTED) FOP PiHASE 11o10:017 FSP's 

UV A'U OUTER ISI.IDIWATER SUPPLY PROJECT
 
I tern 


It 
 ust 

Per onne l 214 15 .16
(Salaries, 
st ipen,1 
 2 .
 1 '
 
a 'nd
Comimi ssions)
'lterials and 
 78,200.00 
 57,656.86
 

Suppl ies
 

Tr'ansp!:ort/Travel 

4,250.00 
 3,133.53 

Other 

4,066.O0 
 2957.06
 

TOTAL 105,716.00 
 77,14, 

Narrativye Explanation of 
 eaeThree
 

1) honptary Costs of 
tUp'r,nnI 
are tctiuln 
pd as fc lowsl
 

a)Corrirni ;onfor"
'Ja I, 
 ,-~ rrnpan'H- wt/nwill be maid uprncompletion of 
the tank,l Id 
t20 will Iinsta1l ,ation of qeutto inq, 
paid follw Ing

fie tota1 r" "nl"'ion pnrr tank will
t80, wilth total for Pl. 
be

f, kl pq l,-lino( 1? 13p,,0(0.
b)
Stip f 
or ( ,eeu ........ it
 .. . OiUnityt } ,'n[. ,Th i Il t"ripaid monthly for 
a
ten mnonth pprlod, r' vl i'r 11 n.)
 

-lota 11Ent 
 ct1: 1 ir rrsvnnel 11I I ,2U0 

2) !onet,'> 
Cn , for' tHt, if'; l-o nJ ''nd'I'l - ar Calr"lalJl rat hI ri l f 1I, lalrnk lifrr lablp I .lioie) for 230tank';, fer a total ro'i-of II17111,211"i
 

3) Honetary C' qnl, for 
 I al" "l-it.' I ,- ar1i ,k r llulatr l as f''llnin;
 

)--Ir qhIyt/Ir an ,tlrpo 
 l I em arlplii- to coct Iranl'-r
projectI mla F - liig
ri,i q firm lHub'1l (Ha 
to U 
 aund 0t 
e r'Itil oftranqporl of maI enrlI I -'e -ei-rpli l r'in t ipn' lorg 
fac ilillt. A p irll in, . llIca tirm of 11, 5 0D I q indir;d. 

of) of ~prpCrarre (: pp r.'o IIal ll ' I i I lil ej,V or:hiI,aa.ll liI fI , 1 1f, ~k0lt , ' dj l( itr;h f I y11' irid 


duin'nq 
arto lulNVU~'i t I ~I'lI rpl Ill t f",it0 pnion r I"teelier threpic jroi r iq I,q h'p' ' 
all o o n i n 't o l ilij s . . 

a",d, lia I r:rmtrnItj tiorn, fhi,;ca t i r - teVl
"- " J''i it .. a ! i ent ! ,,inas reqP(u ired for peie imp ripe e l 111u c oordeinatI ion 
aid 

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


1AH)LE IWU. ES."IMIED COST HAM'n ) OF1 V Jl(FOR IVItM'SE TWO OF 
, 1 CU. HUEIER/3000 1O3lLrLJ .hI ERFS'S 'Q'U OUIIER IAI.D t' IER 9UPP. PROJECT 

1) tERIFRLS 
 OU,,T 1IY 
 ullOI"
REUI!RED loIf.NEEDED 
 LOIT (Tt) COSI 
Cement 
 15 bags 
 7.93/bAQ 117.15(0 kg. bag ) 
Wire 1n1pqh 
 25rf) 
 2.1 3 ,n 53.25(105cm wid th
,Ihr, I ., Wirau ire) 

Plain wire 12.5kg . 68/kg 21.00(.lmMnr
,'kM rpolls) 
Wter l p 1 6.00 ea." locking) 

I'JC L"lr Pipi 0.'lin O.30A.(0.5" hy 2(J' 12 
Gutterinq) 3 lengths 
 7.07 ea.
(10' Yltorrn l'2d) 21.21Iouv 

Dow.;ni Pi , 2 sections 5..I ea. 10.1? 

(3u, !ter P .- ,kk I 0[ 0.7 p . 5.70 
pfids: 3" 117 1 1.12 ca. 
 1.12
I " x 0 I 1.J Q a.
 1.!,
 

S.op FLd : I LI I 1 0.79 ea. 
 .791 Htt I O.A6 Pa. .46
 
(Over,I IrQ Pp 0 .25n 1 13,.2 

P.1inhpira(. 1 3.hr 3.1 
{Outter joints 
 2 0.51 Pa. 
 I fPR 
PV lI t
(M w idth) 'm4I .'h. ,mn 


1 7
 

Straiier 

Pa1 
 0.0l
 

"IfhreI .1lr u5 
( lue, t tit rigo, eIc) I 5.(P 015. li 

Sub-Mtl 277.15 

' 

Con I i n er ,.,r. 
-01nl. 31 . ,' 

2 (clos i 
. -

l(r! I 
.-- -----

sPlj5(for In 
--- -

t.links) 
- - - - - - - - - - - - - - - -

rimhcr : 
8" x 
3" x 
" 

2" 
2 

11,1' 
12' 

10I 
6 I 

1ngtl-
itii.3 05.2 

x,1"x 1" 1?' 
P 

3"11,wood 

2 glh21) lcnrth; 
~ ~~ 

. 44.119 
IJI, 

B , H"011. '1 
14.4u 

2' 3 kg. 
'1. V 

Sub tot,'al 3708.,41 

Corl i nyi),,,
F I T 1, Iino131.2o 39 . ,1 

F )L!I I (li ; I:1,t.n1 

3) 
--- - -
IOI(. - - - - - --------

i: 1"IIwI D CO5S 
ttapr 

rorms 
ial s 230 tankq 

230 .ks 
.- I It 

.t II 
I .O;,'tl 
4ll.6 1,'i, 

,lk 
k 

")JE1'.I 

V.l6,11l1 
[c(!st 

1010i~ 
I P, II ,'11I' 

/4 6. 1I0 
313 .61! 

C051I 'tll ! ,l(, 



post-inplem.,nt tion u(nit r i no of thn proiect. AC preyl ninary
allocation of l1 7 5/rrnuoth for a period of ten months.; ,

indicated, for a total of T1750.o . 

c) Inter-ir:land lr'a hi item 

travel of p['rpjc-Ct 


,,r t u Iplties to the co-t of 
pr ... lr,from iulku'olfa 
to U' va' fr thr


pur'porp of maon itori n "upini iniq d(rva,ldl inq the 
o i n,,}

activi lies of th pin k ul. PasJr(1 on tIn fl av' l tosts,

preliminary allocation 
of 11?, o1t01in
i- indicated.
 

Total Iolnetary oott-
 f r Ianp rt lrail - lt,?,2r.00 

1) Other Mionetarv 
Costs ai, e'stimated as fllcws: 

a) 5pace- Project mat, id and 5ulplir are pre',nty trinqstored at the hun of tit tummunity fli njrrr . r fort i hit,made to wiu,'c n n %" ! 1 I1P ,tnU v (, I itIr,; ! j ti o,, a I or n
Coftta i o r-I (r Ine I f. tt i . I.. I II t h , r e i r( 0 nic h 
facilit ,.-,
. 1 I i . . to impr,r ,nh nxi ti n 
fac ililipi , In
vithpir r[tr, a pfr ini ,P; Illocation ,fI lI/,0 i- Indiciir ,, 

-
b_) tHI,c .. n our 
 Ihi- i ,m eisimat," 
at ,1%of the pl.'y 
costs,S Pr0a i oq1$ 14,nA
 

Total 1
(thur. lonetary,> 
 I,. t' - 114, ,066.0it 

IAgBLE 4: HUI1IHf)rE1ARY/LOUAI 
fUSTS (ITSI1Ii"IED) FOR P"fir Tlwo 

OF F.S.P.'s VcAVcv'i oUrER IsLAD' WfIER SUPPLY P'ROJE1" 
I t "ot I jv


-TI~ t, 

- Si t.e lP'o'ar' t ior, I,60".00 3, 3'1 .9- Un'-k ll nd !aour, 20, 70n .00 15,2.2.1 1
f-c'ot for- pr ojec t per sconn I ;,70..00 .
 
.iCrrccornrI-t iion for projec t 3,210.001p0fThtifier.I 2,"46.'3 

. ..
 i
 

- Poof rf'[ hor rrt- 2f3'7Sif.0o 
 21 ,1 .20,r
- C r1, rntr i " on1022.6, '',", .00u 

Ir'an"[ r 1/1 r ,, I 
- Fr '- i i ru,:.I f t nrr i I_ DOl.1 2,513.610

- If'an por f of per somnel ,7?' .00 I ,271 .04 

I I#otL "1,,561 .00 7 , 5 U7.92 

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


Narrative Explanation of Table Four
 

1) Non-Mlonetary/Wther Conts 
 of Personel Pre calculated P1 follojs:
 

a) Site Preparation- It is assumed that willit take i., persontwo days to properly prepare the construction site for rachtank. At the the standird daily-paid labour rate of "15.00/day,
and 230 tanks, the total value of this isitem lt4,600.10, 

b) Unskilled labour-
 It is assumed that 
each of the six membersof the Vaikau'akl Con~truction Team will 
be assisted by a local
 
person, for a total of six persons. It is assumed that 
the

standard daily-paid lbour rate 
of WO5.00 Is appropr'a,,. It isassumed that completion of a tank taken three 
days. Therefore,
the total value of the unkilled labour for 230 tanks eqpals
T$20,700.00.
 

c) Food- Four of 
the villages In Phase .o (involving 7 tanks)are accessible by land; 
it is assrmed that pr'ojer t per snnewill travel to/from the 
I 

rite ear&, day, and therefore only lunch
provided. P' umed thwill be It an that Vaikau'akl Censtr'uctionTeam will consist of -ix personq, and that 70 work-days ill herequired to complete the.r 97 tanks. ¢nt I1 .00/rnan/lunch, the 

total value of this equals 151, 72.0. 

For the other five villauns (involvirng 133 tanks), access Isposslblp only by boatl 
 it is therefore issmred that the project

personnel will live the durieqon Island imp lementation, and befed three meals per day. It is assumed that 107 tork-days willbe required to complel these 133 Attank,. 7$12/man/day
(breakfast, lunch and dinner), 
the total value of this equals
7$7,704.00.
 

The total estimated value of food fo' project personnel equals
119,576.00.
 

.d)..~ccorn~oda! e- Accermnda t i on for he min memnbers of theVaikau'aki Costruction Iam wi 11 be tpquired for a minimnum of
107 work-days. At B,.On/,annight, the total value of this 
equals 13,210.00.
 

The toalk value inn tary/other 

Personnel Item 


of non mu r nst s involved i'n the 
Is est iated to be T,006.O0.
 

2) Non-Ilonetary/Other Cnt nf aterials aid Supplies arr
 
calculated as follows:
 

&__Grav 1thea) Sand - 'and and gravel i oquIred to cor, tuc t onetan' has an apprrximat Imarket value of 1120.00. "WheO materialswill i providpd by tW tnk recipients, The total value of this
item is estimated to bp 11,600.00. 

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


b) Roof Cath ents- [ ch tank recipiest must luav or I, cv idp Asuitable and acceptabl e roof to serve as a catchment area forthe water tank. Ihe u7tiiated vilue of each catchment Isapproximately [t5rO.PiP, of which 25V :125) is consideredapplicable for the pm,'juct, Therefore the total value of this
 
Item is'T 2F,750.p0.
 

c) Cash Contr ibut in fc tateril lisEach tank
recipient is required to make a cash n:rtribution of l ?45.un pertank, to used the
he in purchase of nrr,'ded materials (ss" ,re-liIyused for' guttering and fittings), the total value of this item 
is T$14,?50.O0.
 

The total value of 
no -onrctaryv,other
 
, c:osts involved in theMaterials and Supplie5 
item is estimated to be 1l'10,300.o0.
 

3) Non-HIonetarv/Otlher Co-ts for Transport. Iravel are calculated 
as
 
fol lows:
 

am Fr'ei-qht- The differ n! locations and accessihilitie 
 of
project lacdtions 
 ill rn'ull in widWl varying cosIs of 
thit.
Item. It is assumed Mat ansaverage co-t for all of Pha- e Iwo Is 
l$15.0fJ/tank, for" a 
tGtOl value ot 1,450.00.
 

o)--Qlt.erlrau pnr - 1 if assumred that in additito to
tran"pnr t/fVeiht of rh 1ialS, tlin , ,- 11 also 
 eia nerd tro
tran ptoirf prnject p i ,,s ,l at other t iun during the pr.tual
imple mentation of thr 5 s ,crt. s , 7Ih. , o f hiI item i c
esti maNtd at Wt,.50' t-fink, fori a 0t,111 of 111, 725.00.
 

Total value no
of rico r :/ot'hes oct rplated to

Transpsrt/T 
 ravel is ' -listled to be 1',175.00.
 

http:1',175.00
http:1,450.00
http:1l'10,300.o0
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