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INTRODUCTION
 

In 1979 Peace Corps, with support from the U.S. Agency for International 

Development, began a program to improve water supplies In Ila'apai, a 

group of coral atolls in the Kingdom of Tonga. The program met serious 

administrativu difficulties and the Foundation !or the People.; e the South 

Pacific (l'SP) , at the request of the Tonja Government and Peace Corps, 

agreed o ,ake it over. In February 1981 lSP negotiated a grant from 

USAID for the lorO n 

From tihe outst the provra m hais been a partnership ojx: ion h,.,tween Peace 

Corps , the (;overnment of Tonga and] I'SP with Support provided by USAID. 

la 'p ai h,:; , lwva ys been a problem area for wa tor a; the slands are flat 

coral is;lot:;0 mu:;tly 0ilfeitow feet 4liW., ) mile or two lonj and a few hundred 

yalds.; i. : I!(- od the, 1:;,gnilok hov, le-n:; W(v,' (t d ( I;roul, , tl that floatsI Wa 

on tol, ()1 11h, :;Il l .'ltel) but ti:; 1:' iark:,: . tid :J:IletiuH:; :;,Ilty. lienc(e tile 

Island:: mu11:;! ,ely ,1l:1io:;t en10tir ly oi lt"::hl ,t, , itrh i:H'lit;
 

The tlzidtliohl %vatcipico l-1m:; .'. : e tly'l , oJ va1-,d In MArch 19112 by cyclone
 

]judlec vt14,'i d,':,tioe-,j up to 9(il, of Ilt'e buildillp; Ill thl Hi;'tJpol group.
 

Il tW il(t~f t1 -;l 'i ' 1','i:,I (o ,ll and Ow, ( uV,'lmn To"ow ta propoold an
 

qfltlgbq1,-ic t 1j to th' polel~l'11. W-111
' :upply j (I ( ''ll1i ifetl ,,;;o.I 1i1:4 

Ml1M.'. *ntl ,tilbuiftivi l it, 11l:ll) ll Ntlbl,,' l '1 a1 two Y,! te; 1(1xrtl .mn of th, progralfn 

Tho jw pti oJ.1 p Li s w. im tjt t t ht L t olio~t hotetie ti bt'4' tna o i o ii 760 cyce I i 

b"ltl Io ploVilrt c"Itc-hailit i lof tho W.'-14 1-illti' . It w-1iAhiio (I e idod to frO t 
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metal tanks Instead of the more traditional concrete tanks. The main reason 

for this decision was speed, it was believed that the metal tanks could be 

constructed much more rapidly. A second reason was health, the etal tanks 

have a tap to draw water, while the -,,ater is drawn rnui the i:,)'rete tanks 

with a l)ucket or other container. A ma jor innovation of the program was that 

it was the first time the Government of Tonga had given approval for the 

construction of private water :anks. Prior to this all Government supported 

tanks hdd been public tanks. 



1, BASELINE DATA K 

Prior to the present program all of the Islands had 'one or more (dependin 

on population) public tanks of them built as far back as 1910. These-some 

lions,--­fr~or the-inostpartl,-rectangular concrete-ta nks holding-l10 -Oga 

sunk a couple of feet below, ground and rising three feet above ground. 

The catchrnent is a church or school or other public building. Where no 

such is available a catchment has been built..........,.... 

This was the pattern the program followed In 1979-81, although the design 

.of the tank was modified. For much of 1982, the Peace Corps Volunteer it 

of the program was busy repairing tanks and catchmnent destroyed or 

damaged by the cyclone. 

The public tanks have several drawbacks, Villagers often have to walk some 

distance to collect water. The water is drawn out by a bucket or other container
 

which is often not very~ clean and Is never sterilised. In a well controlled
 

village the tank Is locked except for a couple of hours In the morning. This
 

improves cleanliness and reduces',waste but means that water Is unavailable
 

for much of the day.* Finally,. there.is Insufficient water. In 1983, for example,
 

water was carried In barges to the Halapal group*
 

Many village people are also convinced that-the public tanks are asource of
 

sickness. This view. Is.shared by. Health Department offiils.
 

There eve, of course, some private water tanks btthese are not common. A
 

K ~~survey by the Tongan dovernmont (see Appendixc "A") shows that the total. .. 

. . .charge 

, 

tank capacity and oatchment available Is well below te minmws considerad 

necessary# 

http:there.is
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4% The destruction of most of the houses In H a opalI by Cyclone Isaac led to a 

mao euildg~e* prga.TeGvrmnwt overseas assistance, bid 

- houses for $3,000. -The householder mnust provide $700 of this. 

have Iron roofs suitable for water catchments. 

The houses 

- -

The Tonga Government set up the Tongs Water Committee to promote water4 

supply. programs In the Kingdom. The Committee brings together representatives 

from the various Interested groups - the Department of Hoealth, of Public Works, 

V4 -. 

* 

Cnotral PIann and rrnP. 
Early In 1983 the Tonga Water Committee approved of a program to provide,­

private water tanks to families which had a suitable catchment available. In 

most cases this Is the roof of a new cyclone relief.oue 

The Committee also accepted the recommendation of the Ministry of Works (MOW) 

and 75? to erect metal tanks. The tank chosen isa zincalume costed tank bunlt 

- - -' 

by Lysaghts of Australia# The tank has been thoroughly tested and has a life\i 

expectancy of fifteen years according to Lysaghts. 

Most tanks InTonga aeof cocee Hoee th Goenmn ha ecm 

-extremely conscious of the depletion of sand from the beaches because it Is 

being used for construction and this decision was in accord with the Government 

conservation policies. 

The Department of Health supported-the decision because the water taps on the 

4 



---

4~ p. 

FSPU with USAID approvalI, agreed to provilde fund forhe programr Peace Corps -

prvided th buldn supervisor, MOW provided the labor,, UNICEF provided the 

funds for the guttering and, the downpipes. 

~- III. WORK TO DATE 

ABetween March 1983 and January 1984 the program moved quickly. 260 metal, 

tanks wore constructed on twelve scattered Island In the Halapai group.­

<1 Initially PCV T,mHicks was In charge of construction. He completed his tour-

In June 1983 and was replaced by PCV Dallas Bowen who is currently In charge 

of tank construction. 

The PCV has a team of from four to six tradesmen supplied by the Ministry of 

Works. FSP/USAID pays the salary of these workers while MOW Is responsible 

for' their living expenses In the outer Islands. The program was delayed for 

several weeks in July 1983 when MOW ran out of funds for-teliving expenses 

but the problem was eventually solved. 

IV.VJAWMATI 

The PSP Evaluator travelled to nine islands In the Halapai group and-Inspecteod 

about half of the 260 tanks so far' erected. Appendix U Is a report of this trip. 

The Evaluator woo accompanied by the ?8P Small Projects Officer Douglas Marz, 

and by two representatives from Central Planning, Dennis Wolff and '"Ofi 

-Afuhaamango. The team concentrated ontho work of the lost twelve months, as, 

does thi report. Hwr a number of concrete tanks'and oatchments buflt prior > 

to1983 weeInspected and these worgnerally Ingood oder. They are all 494 
puli taks 
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In~ most cases (perhaps 80%) the iron~ roof of the new cyclone relief house 

~provideti the catch'ment. Only one side is used, but this should be sufficient~ 

for a one thousand gdllon tank. When the householder did not get a new house 

it was sometimes possible to use hiolhusoranw(S supre) disaster 

relief kitchen, 

The Ministry of Health (MOM) Inspected all catchments and decided which were 

suitable. Generally these were reasonably natisfactory but Ina' few cases the 

old roof was barely adequate or was so badly built that It was difficult to 

attach the guttering. 

In formal and informal meetings the evaluation team spoke to about a hundred 

village people concerning the water tanks. The general reception of the program 

-was very positive. For the first time they had water available, only a few yards 

* 	 from their homes. Prior to this they had to walk some distance, often half a 

mile or so, to the public tank which was open only two hours a day. The women 

especially benefitted, since they do most of the water fetching. 

The second benefit Is that far more wat';r Is now available .- an additional 

260,000 gallons. Third, the family has the water under their own control., 'The 

taps on the tanks can be fitted with a lock and some were. When the tanks get 

low during a drought there Is no doubt but thatthe family will exercise extreme 

care In their, use of water, 

There Is every hope that the now tanuks will lead to Improvements In health, 

The publcotanks are# It Is believed, often a source of,Infection and ae at best . 

difficult to keep clean. The metal tanks, with taps, are much ear to-Iteep 

Iclean. 
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Alo hoeul,,epewlVe oered ows hnwtrI edl 

Als 4 Isopafnegatipeopide. Mill tha hoeradf toe as wnsecwter iserelaiyg" 

avai lale ha enlaigadwr*eardwt eet eealh 

pachn sucesfl wa fairl bu3hr3wssmweigattms 

The taksatr pogivetestrn auppot althe easi torprond tanksetomth 

ofebuidigsuic tanivkts anid areioping, 

Evalstor, Mlodantag indthnlfath a hando to 

idvoina huhlders incrled 

tpcank ive betc 

the ioos arnave lide thear tanks etd blwre leang,Mostonhlsnkupt~to 

ohroud Tht leknundeha werpaeditheleastahol beenu t eet.s Genelly the 

pt tanks. ares Aloal theEvlasrwrer the sesfthpos rIvceten. Ion 

heport fom FIji to rabihrnsgisloalbulerk t usfe. Anhreerthe adieduthem 

thatle t will solnye the robe.Oth lasttoilad iitb h 



Pigs are another problem.~ They love the leaks and root around the foundations 

of the tanks. intime they may undermine the foundations and cause serious 
-domage-yery few -of-te-toncs-aro-feneod-g Inttopq--Ths hul-e 

done. There were also reports that the pigs were eatingrthe 'mastic butthej~~. 

evaluation team found no direct evidence of this. However, In one case7the 

bottomt-of the tank had been sheltered with pandanus matting because the-~" 
owner clie h hckn eepcig f h ate 

rn 

Also some tanks had a lean. However this was usually only slight and did 

not seem to be a problem;.~-'A 

-. REPAIRING THE TANKS-' ~ -',- -

4,recommended 

4 -~" 

4' 

On February 1, 1984, the Evaluioln team and, the FSP Country Di~rector met-

David Keith, the Director of Works and Bkho Lim from whomthe tanks were*, u' 

purchased to, discuss the problem of the leaks. Meanwhile the 78? Evaluator 

that the order for 160 new tanks should be cancelled, at least~~-"" 

until the problem of the leaks Is solved. This was done.~>-4-' 

It was agreed at the meeting that Lysaghts be asked to makean on site 

-Inspection to determine, the cause of the leaks and the way to repair.them. 

This will be done during February, when an expeft from FIJI will visit the site#;> 

If the fault is Lysaghta, they will be asked to make the repairs at their cost. ~ 

4 



V1. IIND OF TANKS ~~1 

~4The Evaluator recomm~ended, tc themeigta omr ea eisSol 

___b_8_urchassedfor-t-he-program. He wa ovne htfer-ee ak 

are superior and will last longer. 

The FSP Country Director advised the meeting that the present plan ca113 for the. 

Sbuilding of one hundred 1,000 gallon slab sided square ferro-cement tanks to a 

design built and tested by W.H.O. The slabs will be built In the FP Workshop 

<7 at Pangal , where quality control wlllbe comparatively easy. From there they 

will be. transported to the site and erected. 

ThesFSP Evaluator asked that astest sample of twenty or so of these should first 

Sbe built to mnake sure they do not leak. -This was accepted. 

The P8P, Evaluator also suggested that the mpethodlg of the program should be 

rethou ght to, that the village people should be, more heavily Involved.4 

Tozo the Isla nds visited have coceecnks. built by the Nlaola Womani's 

Group fromnI'uaernotu, headed by Tami Vakasiuolao FP? has worked with this 

group and has great respect for them.--A)<Y. 

heNiuola: tanks arfaeocemnt vl In sap, abu fourfet below ground; 

and four feet above, using the ground as the form makes the construction cheap 

44w~?4andasimple. 8 or 9 bags of cement are used (abou US 80) an 444p'50o 

steel mosh. The tanks hold 3,.000allon. They have been built for thre yar 

and show no sign of cacking. *o io i usdtp tergn 
Ulsing this tank woul~d save some $0 hscudb sdt u utrn n 

bothsides of the shouse, Instead of one sid as at presnt. ,This wuld give­

twic the catchmnanthetiethcaaiyfraotte M W00& 

flefltfldtoittankse.ao~fca U eaeple 



Th local people woevr eiieaotprfrigteoul aks to the 

metltans. They also claim they are asy to bid. Both mien and women' 

~wor n the bidn om.A teamn of five or six canbuilda tank inon day 

The Evaluato Isnot coniced that themetal 'tanks ar uce to construct.­

afechoThe presen buiding'team Is made upo five. those works with a~ 
team of five, it should be possible to build as miany as fivo formcoment3-~local 

tankst in aa. This Is more than the three which the team can build when ­

~~ e~recting ,the metal tanks. ~''2',~~' -

DaiKihoO brught up anther problem. The Department of Health ~-~ 

have the uliaeresponsibility for the program n ms approve of any 

change. The have reservations about the fenro-ormentanks because the>.­

water Is drawn from tetank by bukt and thsIsuhg.n 

There is.some truth to this.~ However-It should, be easier to.keep a priva te 

443'-"cmen tankaubsclean- than a ublic ne and awos ne o will b 

' confined -. Oo family and not spread thraugh the community Futher# for->to 

a small sum It would be possible to attach a ha nd pump to the frr d-oment 

- -- tanks. - - - - - -

The recommendations at the Evaluator$ and especIally the qusestion of the kind 

of tanks to be built for the second half of the program# will be discussed at the 

2'- 3, t>--k1:3I 3next moeting of the Tonga Water Committeea. 



j. Purc-has - :d e e ct no. 11!01ctjliet ' dl 111 )I eoIt01 uild fe rro -ccin t 

tanks~ . TheVIvil a(JO, people shlould i~t 01jlm!.--vtdc to buidt~t tht t :i lL 
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AlVAUTON0'THE4 FS WPAI WATEIR SUdPPLY PROJECT ,A 

"-'t &4*.4P~...4..i.*P4' 4 . 4-. . .4,5 . i g fli 

~ ~,~ri.7i: 

M~-1%DN.lDr100 S Evauat, v , asin, Tonga from 17 

0GFebiruary' foi- thfe annual evaluation 1or all~tP prograwimie. 

nuary 

At the 

invtaio of FSP Tonga, the Central Plann Deatmn participated.
ithis evaluation,'-both by contribu~ting input to M .ffosie's 

evaluation a0nd by providing this. separate report. Al though a nunber. 
-ot di fferent, prograivnswoe ev~lae , 

.4,ne were alad thsrpr.ocsssll 

-on the Ila lapa Wter SupplyProject, isit' is funded separately
from 'teother prlogrtheiesOMM dor wtoyrxtension (November 1,­

1982 October.31, 1984) to USAID OporationaV'Program Grant''-'i;' 

-~' 

. 

2 4
5 

. 

.­ ,.differs 

>.~ . . 

879-0251-0-10005-00. 'p f 4' 

Itshul b noted'thatU h metali~odology of th@ two-year extensio 

som wlhat from that of the orgia project (for which a final 
'evaluation has' already been submitted). This repor"t will concern the 

'.~' ' reiosprjetonly where necessary., 
concerning both of the prjcscan be 

Additilo 

found in~th 

information 

fnal evaluation 

i>and/or relevant progres reports. 

'5', CONTEXT OF PROJECT .4 
5". ' --

Th gal ofthis roet itopvdeadditional rhserves of 5''5 

fresh (anaetohepeople of the ".lpa 4rupTh sanso 

OPA mo, 

bestconitinsbarlydeqael adfrqently tovi ti ood. 
Tho sladsae, n eera , ow-lingcoalis hi~'4rsli 

tat~an~haen waerlon at 's rey dainsge ohra 
cacun. sadThs hc5 o, ,In eeal ~ 

f 
dtiGJ6, 

leOVpi@S Il 



t sme1later4 ri d"1 ed lp 
these, e1s1r ten' conenm nate Inme m Ve 

The remoten ess ost o the islandsVteH ronn-aa 
"the related teans art dficultias have re arded orali~gether prevented'-.~ 

ed.t-elo inti t sup p fe s the6 a's tl This, factor plIusa 
_4~x~dl''nciasS g"opulafto n ai pu c asin Yp~ure onte 

ma p""hsi'turnexisting i i has had ai 

negativenefcohthe health and sanitation of ths areas. It was 

clartht adiater sW~tru 'pnMacli3 ii Cylone982" nsaecdevatd. 

the lupyPo 
ah uologhtisruninaterdi prlnruhone ofele 
sres ptnan adtoasnoinitnity of the waterenseshic 

the
 
suIeof rs ae n storage cpit ecoe amjo sse
 

3 devpr.adtoae 
Ahreisio of Tonga aapai waste Swplorojeritarastheccon' 

~sTin Tdisastehistoryc. One sitation ecomeaa 
firs 


reatin dretlatr ofgdisgrou Thlis
tanksandus wns
 

detronied masybinga tcenand tease adbsat, paadtialte
 
sturgecaun faiities str rge waese
o ill lntlyroned. 

and folthinee thdatertaroetsong rosethion.fh
 

roject er5,00itoteAV~'hesoote first aaaWtr1pl poud'r~i~l~1ro 
renoain n epi tanksfpmt cattrchmenes. AThisgwasitfrosandln 

saeffcat tti faciiswre p'oll rgentl tasstii naeded 
 ' 

ft oftifo a h w~qr ~eninaoe
 

PR-.C "rH~ 

Th fis rjcVouu.piaiy nlre$O aln'ars 

cmntwi thUks fea-stndi~gcatchent sructes.Atog 

http:rosethion.fh


4.catchments,,were pron to cyclone destruction~ which resulted inhe<"~ 
loss of alarge portion of avillage's water suppy -Asecond" .<:' 

9,,AP9problem)was afrequent lack of care anmintenance. They were
 
,1npublertnkswhic-inTonga is perceived as synnoouswith~'
 

goverrnent~tanks, The ,rspon'sibil1ityfor4mat ntenance was therefore 
-

.the proper care necessary to ensure a godsupply of fresh water, 
99 9~J~9T.fl9.l..........
 from clean surroundings. iFinally, the degree of difficulty Of
 

constnictionw8Sas aso considered. -. 

Therecognition of these.. areas r d ina c e of
 
* 99~ policy on the part of theTongan Govermewnt which permitted achang


t9 - - . 9 . - . e9 .... 

1nmethodology inthe-project extension which'Would hopefully not
 
Sonly overcome the difficulties mentioned, but 'also provide greatr
 
storage capacity which would be more covtnient as well. The change 
was to smaller 1,000 gallon tanks,complete with guttering, which 

± would be attached to existing public or private buildings/hos. 
'Te pla wa itproideevr house in the outer isad Of the
 

kalapai Group with awater tank. This entailed either renovation 
of an old tank, or provision of a new tank. By making use of 
"4tig rof-cachmnt area (an WIit solbenotedthatthInu
 

of hurricane relief housing to Ha'apai vastly Increased this area), 
the costs would also be reduced permitting agreater nmbier of tans 
and therefore more storage capacity. By providing tanks to individual 
houses, it was hoped to create a feeling of ownership which would94.9.99++ + + .9 

...... ..... .. . .... .... ...... . , , ­ - -,# S-+,+ !+ + ++Inspire adesire to keep the tanks clean and ropaireds Itwould also++ 999.99 ++ m 9 9' .4.+++++ 
+++ .9.++ 99+' -----.9++++i+++9 9 +,+++ 3++ ]++ ++ +/+ ++!?provide a more convenient water91++++++supply than would9.99<9'apublic tank# 999.99 99,,,99..,..9++,++And 

.9>:+++ '.9+ . ; , + +:+t + ++++*I,' . 99+++ 9+9 9 9 + . ..... ..... ..99* ±... 9.... 9.. 99.999. 99, 99 4 
+... 9+ 9++
++ +. ,+... 99.99itwas considered that a-large ntuber of small tanks would result999 'AIn 9)-'+ 99.99 .,..', .­

less lost of water'during a natural disastr. J)ust asone doesn't 
put all yuor eggs in one basket, ijr should one put all your waterAn - tank.. .ono 


http:9~J~9T.fl


~~)~ L;~PROJECT HISTORY ~ ~a 

F>ierrocement tanks were initially planned. This was consistent 
'wth other existing water tanks and available technology. Water tanks 

in
nTonga had generally been, constructedbut~ of~ceinent',blocks or by theI 
ferocmen mtho, Both have advantages.and disadvtagscncening 

cost, method of construction, ease of construction, on-site'vs. off­
site constructions,difficulty of transport of materials, st~ength of 

a'tanks, expected life-span.,local labour involvement and~a number of 

other factors. However the ferroceuent method was initially selected 
because it was compatible' with the existing projectlinfra-tstructure, utilizing 
*arnistryoorors crew and a Peace'Corps Volunteer Project Nanager. 

Two additional 'factors also had~ahgh priority in choosing ferro­
cement tanks: speed of construction and quality-control. Regarding 

qualty-cntrl,, it has been a fact of life in Tonga that cement water 
tanks leak; by having a specially trained crew construct all tanks, It 
was hoped to eliminate many of the leaks which may have been the result 
of poor quality construction due to untrained unskilled labour. In 
addition,, the speed of construction would be higher by having a trained 

"+++>+*+++ +++++++:+++ ++++ ' + +' + +++*'++++ '++ ++ + ++ ++ + < + +i ,+++++++++ + +++++ 'x,', +*+ ++++ ++++++++++++ "++-++ +++++ '?+++ 

'work crew. Due to the shortage of water caused by the cyclone and the 
+++++ ++.,fr ++'++ 

+ +  + ', 1 S r'I;,,j+ '.,A~ifv7drought, .++ . 'A+this was perceived as vital,. So vitalin facts that the Water+ + + + 
+-, *,!+i +++ a ++++++t++ A.- + +++,+ + '++?++i+ ++ ++++ +! ++++5# ' +++ I'+ 

.L~IaaO~r ' .i~a~,'aa-. ' , '.'r ' i,'A- '"""' A ' a a* .* 

'A&"" . .........Comittee++ a+decidedA+ ,,,' .........the' ++++ ++ involvement of the local people,
""p4 ',, + A."!+ < to 'a+~minimize '... 

sacrificing this involvemant in favour of speed. 
.An.experimental 100gallIon ferrocement water tank design was 

oued.
seleted histank consisted of forrocoment panels which~ 
would be constructed at the Workshop inPangai (capital of the 14aapal 

;Gup)an then transported to theisansan assmle there, This 

i 



presented some difficultieswlith transport due to weight, bukns 

and breakability of the ferrocement panels, and' the difficulty of~ 

access to some of the islands, but it,was believed that this was 
 ,3 

------- preferablo-to-on-siteconstructonu ~.~ 

It was at thi point that a local Wsinessrn let it be known 

that low cost, durable meta~l tanks were availabloa 
-A'thorough study of,these tanks was-done comparing cost, durability, i 

and ease of construction/transport. The first two factors werej 

comparable with the forrocement tanks, and the last factor was, even 
more favourable. The metal tanks are constructed of curved segments of 

2,special-galvanised corrugated sheet metal * The se~ents are riveted 

together wih mstic applied to prevent leakage. Tbaeo tanks.'could 
be transported to the islands in pieces, and rapidly assembled on 

site. After due consideration, it was decided that the metal tanks 
could be provided more quickly and easily than the ferrocement tanks. 

3' ~The project began with the metal tanks, and scheduled the ferroccuent' 
tanks to be used at a later, loss pressing da*.u on Islands allowing easy 
access. The company that makes the tanks sent over a trainer who 
demo' Followingnstrated the method of construction to the local work crew. 

"-3~''this training, and having compboted-the necessary surveys and studies, the 

project began, 

THE QtALUATIOIIVISIT 

The FSP/CPo evaluation tea was in the tla'aput Group for 51 days, 
during thich time a very strenuous schedule was followed. Some of the 

resultv of the, Initilal Ha'apai Water Supply Project were seen. As thoy 



ready been reported on and evaluated, it 

4 that everythi ng is still functioning.' 


hav alZ~@ 	 issfficient to 
~~say 	 inlace an ' -~~< 

S ,. The team visited the islands of Lofanga, Fouaa Kotu, Tuqa 
Oua, Nomuka,~Fonoifua, and Miango. All of these are involvdinth~4 

tnks varies-from island to island but can be commented on as~.a 4 

whlsince the tanks are, the same. Ini a few casestanks of~' 
~ different designs were also present, and these will be cinented ov 'i A 

Y>; where relevant, 
~The metal tanks leak. Leakage problems had been~ "sported to FSP, but thisw 

~ 	 was the first instance of eye-witness'ver Ification. Approximately 50% 
of the tanks seen had patches (usually cement) on them. indicating previous 
leakage (arnd insome cases they still were leaking). An additional 

4425% (approxir'Ately) were leakirl but not patched. The final 25% 
(approximately) showed butn thes$*no 	 signs of leakage, imany cases 
tanks did not have agreat deal of water In Uhm, because of lack of 
rainfall and/or heavy use of water and/or recent construction of 
tank. Whether these will develop leaks as hewater level rises 
remains to be seen. Me~illy, the above-antioned leaks were leaks 
through the seam of the tank. Inaddition to these leaks, perhaps 
75% of all metal tanks also suffered from leaky, dripping faucets. 

To lighten such aglooq pictures one suist con~fder that even a V 

leaky tank Is far better than no tank at all, and that the people of, 444 

11alapal are nonetheless tnkftul for the tanks, their apprecieti6n and > 
44corrn are indcatby tircrud afforti topatch te taris and 

thei g.ood oforsnfecg the ak to kopanimals thhrebihm 
.4-44.4444444.44-increasing stsndards of health and sanitation. Already mer co isr 
± 4,~ ~t4-44-ja4ing given, to theme tanks then was given to thelarge public tankso so 



~>~ 
4 

.4 7 44444 ~~ 444 '444 

ths-saso n h ih.direction, ,444 4.4-

As mentioned, the primary areas of leakage are the faucets and 
seams, with the seaws being tjie more worrisome and suvere are. The, 

____vertical __~*~ ~ h_botm-f Mte-tnk Join,t; f 

sidesamtewrtofne. The re sonIasyetuncertuin,, but 
4 kinvolves the mastic used as a seas sealer. noe manufacturer indicated 

444444,444~..4'~that 2-3 tubes of atic, placed between the overlaps of the segments, 
4wuld be suftilnt. Inactuality,, it is taking twice as any tubes of Mastic, 

placed not only betwen the overleas, but also on the outside and inside. 
444or the semui And, due to the recent construction or tanks usin this 

mothod, it's uncertain if even this will solve the problem. The, local 1 

.. agent has contacted the manufacturr about this, prol and investigatory 
steps are being taken: a samle of the astic has been sent for analysi, 
and a technical export Is scheduled to arrive, during the month of 
February fo nIseto/vauto ftepobe.TetoMs 
likely explnation for the problem are either that the mastic itself 
is no good (som xantion.vt ade, of the masic possibly being past 
Its exitry date, although no such date is staged on the tobes); or 

44 that the training provided to the local work crw by the domnstrator 

from~ ~ a ia~t.Ath lnntermstng noe-s -wt te 4i 

original training took 
' 

place, 3 tanks Wore "ad;,oneenirely by the 
demonstrator, and tw with his assistinu/seviIng Whlocal crew. TM 
locatio Of On@ of 0he tank (Owatly Wchd on Is uncertain) Is.at -the.... 

house of an FSP meloys in Pnaia, This tank also leaks at tW sem, 
-AlthM* not *erly* 

44444144.It Is hoped that tim arrival of the technical e"pet will solve owl 
~"rlofo~ theso"mIak~r. Mlansare Way mad@ to- fix tW I@ks as 4 

~ p,., sON as the tutdv Is tw#m I*e &I r5nftwo sProblM a *i 44 44 4 

http:44444144.It


matter alogthr and?ma 
b uet poor quality of equipmeqnt used. ~7~~ 

is
shoped that this problem also will be solved. Until time as thelaaePolmhas been solvedi, adiina rer f tal tanks 
haveqbeen cancelled. The parts instock will be used, but nowre
 

.It ' Solbentdta'nSom cases leakage thrug sea"s and
especially the bottoMw 

--­

e, is due to damge from anhials. Un~fonced '11A 
'-a ~fn are Subject to animal damage. Some villagers report that duks 

*.and 0106"eS 0at the 0isttC9 and, that pigs chow on tUe t-anks, opsin
the mastic, breaking the sel, and ciusing looks. The veracity or those-­
reports isbflCrtain. Nontheless, the advntages of a fence around 
math tan, is obvious in terms of Improved f.alti and SA ainby
tvoping, anlows. avw' from the d#- Inkf Igwae, and &Mofh Peplo e 
eWiovtrge to fencal N owr tanks, 

ThIs Nrwk (r,-A sete) tUnks in no twy hinders th proram-­
Ce"nnctio" of the~ forrocemnt tar*$ has already begun (at schd*ld) 
4#W lIh hig ntqO~ 
 fls~&t oio ih 4t"~t 

t~~~~ardl~~~~- w r-m0jtPn)takt@Q~iibe" di-4 ftl a "twio a'nl l 44*A4Y4i-

k.-l And 0WM onM04aids4itda 
v.Oot'oi 

ce44 - 440 4 willW~ viWv4 *ftV0tf *fd thei"trr ti"~a k~l~ V--
Wh t'-'ww4wy %m byiij km~ 

mtal-
fIU~h~E~ba~a 4-r ­aaDAd. h &4v VM4 0 d 414 -cIM 

"As< 16A .uabsha.a-- S A" VI~ Oml~uwb@ A~ On, 

@dl s- A3gW dj~oft C 
A42'44 



Two types of non-,FSP tanks weire also viewed during the evaluation., 

The predominant typo was constructed out of cenmnt blocks and plastered 

ins ide and out. The largest of these were usually government-constructed 

public water tanks, dating back to 1909-1911. These are still in good 

point~ is that!,sml eaksr' cement tanks tend to'eventually be self-sealing due 
due to build-up of calcium deposits) some of those large tanks were 

renovated by FSP following the cyclone. There are, h~wever, many: 

smaller tanks (of the sae cement block dosign) that are sitting Idle. 

It would saw that many were private home tanks, but the house used as 

cttnnolonger exss ned hs ak abe foun in iu 

Isolated places as well as in the middle of villagoe Rtoofess, 

unused and uncared for, they are collectors of gr aan:mosqu tos, 
and ore a health hazard. It would beea worthwille project to clean and 

rrenovate thw tanks. By placing a small covor/catcumnts on thomse 

tanks, additional reseirveps of water could be collecteod. Admittedly 

as the catcwnt, area would be small, It would tae s~m tim for 

these tanks to accumulate water. This would present no problem if 
they were kept locked an wsed only asain argency water supply to be 

used after other suplies, are exhausted. Such aproject would tat only 
create additionail water reserves., but eliminate ahealth hazard. 

The seomid typ of non.FS tank viewd was mae by thollvols 
group (ageW~ thich has recived ISP support in the past). These are 
(approstlj) 3,500 gallon tanks constructed In a ferroccont fashion. 

They we constructod 0*5110t by aNivola tomn working with the local 
pM I @. ThM cost Is reuprtodly caarblit with the USP tat*s. fth 

thiCkKSi 0f the Concreto and resulting durability Of theM. tarA& iU 

varIAbl. VW4 OWt iupt'ftt Foit to tlse tae*S1 thaIt~0(1ocal 



Sthem to buid additionaltak inthe future Ifthiey desire. This 'Sis4'> 
an. area thiat islacking intecurn poetdet the deiinto 

empasieseed cnstucton~ndquality control. This decision was entirely 
________understandable__ 
 considering thcontext othe ,situation and t1e~urgency
 

and in' this way learn how to buil thi own tanks. Thi alow
oftepolm but itwould be desirable to ncrease local ivleet 

training ifat all possible.
 

Two final problem areas were identified in the evaluation. The~ 
first was that some of th~e structures which were designated as suitable ~. 

-for tanks were eminently unsuitable. And other perfectly suitable 
structures-were ignored., The, reasons for these'errors,! in,the origina1' 

j (which was, by the way, not done by FSP) are less imnportant than",survey 


the results. If at all possible,, * tank was set up; if noot possible,, a 4-44;44 

i+,!work.......... 

'<nearby 

... 
structure was used; and houses with suitable catchmnt space that 

had not been designated were given atank anyway. F$P is comsuded for 

,,,,,,,,,,initswayou of apotentially sticky problem$~oant 1> 

The second problem area is that,, ingeneral, the amount of catchinent, 
area per t&41 was sll. itwas normal for only. one side ofa f to 

+4 4........ 
 Th a.... ....* ..... + , ?4 *".. +*1+ + ,*ii* ' -? iiused. Tepeople mut *-ncouragedt purchase te ml muto 
guttering and piping needed to use all possible roof space and maximize 
the benefits or ain awater tank.. 

4h~laa War Supply Project Is filling avery our init need* 
+++*++ ......... .i+;+++++++........ +.+++++w th ++++ +d++++++!+#+++++F+ 444'4+,..............+,+++++ t.ht . +. + ""'"'"++ ++ 
 -4'++The leakg prblm ar nortunate, but should not detract greatly...... 4 i; +. +++++ +++ ++? + ++'+ +++++++++ 4 4 '"'.++:+ , +.. . ... -'.. .. + ++ !+++ 4,44'4+44+'4 + +44++++++++ +++ @ ++ 

4- + +4+ '+7'22: +++;7l#+.4. 44...... ... . - ''"''+i 4+ + ; + ++' 5.¢::+ 4'*++++!+"'~~. +++++ ++ + 

1r4 4 44"'.441'' ':4I++ 4 
044+ 

4+; . ... .. + ++j++++ ++ r ++++"4j+ :++J+ +J++++++++++ ..... ....... 44q+ 4A4.4..4';+ All problem++ +q++F areao + +;: ++ + Y
'.....'fro theB benefits generated.4.4+] by the project,++ ++ +++ + +' ++:+++++: + ;+?,++++#i++:++++have++++++ 5+++++++:++++++beenP++ +++ +''4+++ ,4,4 + +++ ++..++ 44-4 '44444'' 44444++ 
+ + +++:++i++++++ 4,+++++++ ++++ <' ++++:+ ++ +++++ ++++++ i" ' + +: ++,+ *++++,'+++ +++*+, + +++,,! ++ +: 4- 4-'t '++ + ++++,+++++ 4u+ +m

Cl ea'uvy recognlzed and Ietfdso termid ofthwoko be
 
.'....A Ldon@ proceed relatively smoothly.-..... <. '4 + ...
sho"uld++ 


s.sed--. evaluationt rao t following rocmond Lions:"" ~<" 



--

that teproject continue its good work 
- that no additional metal tanko.0 be pprchased until all leakage 
problems have been~ solved­
that the remaining (20-or 50)~unassembled metal tank's 'be used
 

__Gp~~t aeak.poo~mhd.faSrb~ 

the findings of the~ technical expert from Lisat be folowed 
up oniuidiately 

-,that all leaking metaltanks be'fixed if possible, and allH thea 
potentially corrosive cement patches be removed from the tanks~-~,A 

-that~ 

methods%of fixing the dripping faucets be investigated-that 

thtth pepl beecurgdt fnetei ak 

~~~. their tanksthe thatpeople be encouraged to moence -po 

*that the people be encouraged'and/or assisted In making full use. 
-of areas 1 -jall roof catchment 

J.~, oxporimental forro-cament pAnel tanks be kept undor*that'the 


careful supervision for any signs of leaking 

that method% of increasing local inovcn beivsiae 

thatUS te possibility of training local villagors in simple 

methods of forrocant construction (as <in, Ifil meh-)b 

S 

Sthat, renovation and -provision of cover/catchment to all1 unused 
~water, Waks beL considered ~~~~~­

, --.-- the possibility of extending thi prga toote a.that 

C - - - - - - - - - - - CHKV - k~of Tongs be consder~ed~ - - - - - -~ - -C-C~- - ,~,IX4~--'-- - - - -

ICI, *that tho current Investioation of lcos thodso capping n 

C.­------ evloin wells dan1 providin a low-cost handepuW be4aI*IihMI 

>~ ~~--- continued A CC H 1- C C..C - ~ A. - ; C . 



- that the minror damage to the Fonoifua conotunity water tank be 

repa i red 

- that ali metal tanks be kept under close supervision untd.il all 

are judged leak-proof.. lhis applies especially to those tanks 

which, due to recent construction, haven't been adequately We',ted 

yet. 

1x
 



APPENDIX 11
 

Jan. 1904 by Bernard P. IHosic Tonga 

The Evalt1L~:i on t ekil" wt'!:; ckdtLij,(j to f I y roi wJ a f LI ( Vav a u ) 

to Panqa (H sj on .4nury 25t, 19114 on the 10:30 a.mi. 

t *in tp1 a t . A hioakdtw ()IW onth ofu tit- S P IA 1 1 i qhL meaii the 

Schedul1 titn. wai:: c.1i.11uid to 0 f :i Iht pl.tnt wa . m hourb00 

or s~o bethlind :-cht-dut- ,;t) tht. tt..ain t1!irivvd ia 1dnqil i at 7 :4.5 

The p1 ace wato C: owdt-d 1ci:eof the' '.id Comiit;:;i cnf of Baron1 

VIIC~I andi ant IC'A :'.teti1I1 at 't . .Jo-leph.- :.ChoOIJ !Iowwfer we 

found -I ,1C hvli te~flui~ Pe.;ce Cot p:. hi: 4'clm (;CtO1p;dwe 1 

wC1101 wt *. o tu Va-vai f .I fl:Ia ' aai.W-- l u 

Voutj xtI': ( [1 :; :-a 1 P j-t it Ic' ) .111, )i11 I t 

P.C.V. III "hati'0 ()I tl.- W.at- 'I:ju;jsi~l prj4-1 ;i.huWCd t h' teami 

the J> VJ'luki .h;q '11101 () 4i- ;ht-d fival t fiv What I . Il I) Inv I~' 

CUlt t~hi -hI-0 1 I 'aiQ1,1, t1v i* 101 ;1 1 44I ,,u)1 (k oW 1 ItIi .11 

'It I . Iw 11 vv , () 1':' 11 1 4)i h1 pt t* IIo I n w~C 1 

oci u I plir 1 , 4 1 w g 1 1 '. 4ic ' t41 .1I110 Ihdw 4WIoiiv t-4 1 11 4- 1 w 

o 	 Ot: I I al -111#111ly. W IvI I i r. 1' . ". 0 0c'~I nf r e-t1~cint ot iU­

@no it, bni Ito t. oa 4jest £a it t1"s wuf k~ e.i cuit i I)L 



The 	team examined:
 

1. 	 A 5,000 gallon ferro-cement tank which win being built 

when the Evaluator war, in Pangai in 1983. It is in good 

order, with a few minor cracks which have self sealed. 

This usually happens with the ferro-cement tanks. 

2. 	 An assembled metal tank, and the materials for about two 

dozen metal tanks; in st oraqe. Bowen explained how the 

tanks are p)J riveted, th U.,e Of mast iC (.sealant), and 

discucsned the [prohl ei of tank leakn. 

3. 	 A slab of' the kit:, to be uled in the riquar,. W.11.0. tanks 

the team it; about to s1tart building. 

4. 	 The materials for these, and the method of making them. 

The alab hav. thr,, -,-tnL of tit c; ic d wiren for ruinforcinq, 

and th, Cetnt-nL-tah ;'i)x hall fine lsLeel lp1i el.c With th 

qualit.y conLtrol p)OU iblv• In the workaihop, the tlbibi zIhould bo 

very ntronq. Th, wiret; 1tretc'h beyond the ilab aud Wil1 bo 

U(lStd to atrtt1h the tlal,3 to aiCh othe-r. 

The tenam build) n'j the, tankts con i sto ot toUr MOW Lt .IOCOMOl 

ar it'- bI piaid V.511 thecir pqr 

b Inql nid by K40W. lowrit hol-t to ?r-t ridditiotiil MOW woirketo 

whon, sal at- c'j by whil' 	 di m In 

and 	 to pil It tho'm Into tihrov i ,-a . ( 110 will cootI' flic to 

5 	 !' 



build the metal tanks, the second will make the slabs, the 

third will assemble the slabs on site. Teams will alternate
 

so that all have some time in Pangai.
 

The Evaluation team then hired a truck and visisted the reti­

culated system built at Fangale'ounga in 1982. This has a 

Southern Cross diesel which pumps the water from a well to a
 

tank about 25 feets high from which it is reticulated to the 

houses nearby. Apart fLrcr ,)ne minor breakdown quickly fixed 

it has operated very well (says Dowen). 

A 5,000 gallon concrete tank at Fotua has some minor leaks 

which nLed patching. The catchment could be used as a small 

hall but no attempt has been made to do so. The tank has not 

been fenced. This was typical of the other tanks visited, at 

Holepeka and Koula, but all were in working order. At Koulo 

one of the double tanks was locked, the tap on the other was 

broken and a man was climbing a coconut log leaning against 

the tank. At the top he dipped the bucket (clean?) into the 

tank to get water, then carried it some distance to his home. 

The operation typified the problems associated with publiz 

tanks, and the reason that FSP decided, wisely, to change 

from large public tanks to small private ones. 

After the trip to see the tanks the PSI) Evaluator vinitod 

Brother Christopher, the new principal of St. Josopho to din­

cues tile problems of the ili'apai women's project. 

6J
 



Christopher (a New Zealand Marist Brother) has been heavily 

involved with Fualu and played an important part in the res­

cue of PATC in 1981, and the setting up of a curriculum in 

1982. fie believes FATC is of very great importance and as­

sured the Evaluator: "If necessary I would take over "ATC 

myself rather than see it fail." lie is also introducing 

agriculture into the senior forms of the Catholic schools of 

Tonga so students going to FATC will have a better background 

than those now going. FATC is already the outstanding Parm 

School in Tonga, and is building a reputation far beyond 

Tonga. This year ILO ire sending two students there from the 

Solomons. FATC is now so successful that it is beginning to 

appear that it might nave regional significance. 

Christopher agreed that the VWD is a program of great value.
 

Ile also agreed that FSP support for the program is absolutely 

vital. There is not even the remotent possibility that the 

church can afford to support it if ' P withdraws. lie vuq­

geated that the Evaluator see the Parish Priest, Father Sione 

Falemaka, to discuss what car be (one about the 11a'apai VWD. 

Thin the Evaluator did rn the following Monday. Fr. Palomaka 

agreed that thc program hal gone downhill nince Sintor Petila 

wan withdra~in. lie proposes to ask the !;iutersi of Nazareth 

(who are at lla'apai) for a nintoc who can take charge of tho 

program. 

7
 



Christoper also pointed out that Peter Tonga has been asked 

by the Bishop to start men's groups after th. model of the 

women's groups. This was of great interest to the Evaluator.
 

In later discussions with Sister Patricia Leamy she said that 

she felt it was a good move, and hoped it was not too late. 

The VWD has resulted in a tremendous output on the part of 

the women, and some jealousy from the men, who feel they are 

being left out.
 

The Evaluator interviewed Peter Tonga later in Nuku'alofa.
 

About ten years ago FSP sent Peter Tonqa lor training in Fijl 

to the Bergengren Institute and tj, r, 1,e1,e him set up the 

Credit Union Movement in Fiji but he i,; right out of this 

now. Peter explained that his work ii; sttrictly development 

and not pastoral. ie i,; at pre;ent setting up groupis in 

Tongatapu and gettinq a good response, lie it; beginning with 

a survey of the food the families eat and have available, lie 

hopes to improve famrily food where necessary. Longer term he 

hopes to promote food gardens which will supply local markets 

and even export markets. 

At thin stage the Evaluator does not recommend including sup­

port for this in the new OPG. However. FSP should be aware 

of the program and be ready to nurtur it as we did the VWD 

back in 1976 - perhaps negotiating a small grant from an or­

ganization nuch an Christian Aid. if tho program in nuccon­

8I 



ful is could be included in a future OPG. It has great
 

potential.
 

Outer s!ands_MViiJJ
 

At 8:30 a.m. the Evaluation team left Pangai in a 28 foot 

fishing boat with a diesel engine. The weather was fine and 

the sea calm - unfortunately this was not always the case. 

LoLnga was the first island. 'he village is surrounded by 

a solar powered pig fence funded by FSP and built by the New 

Zealand Rotary. It is in perfect order, very well maintained 

and highly respected by the pigs. The pigs are kept inside 

the villaqe and the bush apis beyond the fence are used for 

the vegetable gardens. 

One result of the fence in that the gdrdeno are now grown 

right to the fence. Formerly there was a wide strip of bush 

before the gardens started. Another important result, the 

Town Officer told us, is that there are now far fewer nquab­

bles. A major cause of arqument before the fence wes bulilt 

wan the fact that "your pig ate ny vegetablen". 

23 metal tankti have, been built and the t eam inopected about 

twenty of thesie. About hal f had been fenced against the 

pign, All except five had leaks, but in most casots thene had 

9
 



been patched with cement and the patches were fairly effec­

tive. 

were presents
A meeting was held with the women, abott 26 

The Town Officers and other leader also attended. There are 

of thefour women'sn roup:i , o1 4A group young people. In all 

groups each r a bank book, theberibehas (poi,;onal) and target 

is a kitchen for every group mmber. 

A rough landing. A local boat came out through the rocks an
 

picked us up. A steep climb up a cliff, Hot and dusty.
 

There are seventeen t.Ankt! and nevenvLetn kitchenti on the 

island. The kitchens werte of good quality, all had betn com­

pleted or very ne.1z ly. 

The t.i aliont. Iak. Many tanki have been '11; )own auikni .all1 

foot or two below (JI(totd h,, c.rt tie rooti, are 0i Iow%'+ thia 

(lift to ta|pt. "'h, I:val uxtor wa amaken is icult 1,.t it the 

rub lI h lld e tiUsealoo Conc.llred l,- It the holt. ti ll up witl 

tile tnikti t o t t.. A i:m:,i tit tlie t lps 1enakd. 

NoWe! 0I h, t , .11kri p, o, el 1y fvteid, niud th I p qs ool. 

around t he:n. This, c oul d 1 ind to ,rol ,ra with Lho 

foundntloti. In i ht, or tailnk wistot,sva't ltI)ottson th' wcp pod 

10
 



with a pandanus matj the houseol~od told ua the chickens had 

been pecking at the mastic and causing leaks. 

The Nuiloa qroup, led by Tariui Vakasiuola had -i tear on the 

inland in _.901 . Tlicy trA.int d tht local people to llld con­

crett tank.,; ;ind :,iX Wt-rt buit. 'i'letii- it v 3 ,000 J.1I 1Ion 

tasAkt, about 4 feett; below jtound dind 4 feet above gr ound. 

None leak. 

The team broujht in only the cement (9 or 10 baqfs per tank 

at $10 a 1J)q) ilii tht" wit , tio the couzt a ziliotut, l I 0 . The 

water i.- td awil out !h| utlwh a hole II the. top. 

Arrived at 7 p.m. atter a tricky trip throuqh the reeta ­

went a;foujitl once. met by thte Vtllat Ottletei ai11 (nen) 

lc~lc i:-, '+ en t tliv i'iqht ol tlie igirtsld , Tlhc totll to wefO,--

The (Vf P funlded) fenee a .ro&t tihe IilAnd i i very Vo idly 

hlilit *td in e-t.,1 lestt oThde. th vetctaIjl tj14iLfeoo 9,toJ 

rithI '4 p 14) Tlie fr.e, Willi ti!c '1'JO kelit tili tfih vi ll qje 

Th tetm t arlied otit thel loot--dection O(Oxt aorftin9 t44w 4bOuL 

twonty-r ivo bi1 elh ata 1 



The tnk6 4r It' t;* i cni tluo, Manyp liesvpui t o~ lek 

MOa t Y j t9C i k . ety%%1~ ~,AI., t1lice t 1 ie 3 k i.1e 4t th 

joitjtc !4itl ' t licA ala I1t eh E Itct ~ I
 

Th ieen t 11fii iciccg fr'0tento ietii 



Thog-e agie #t;oq*t 10 J15 Of t 4 &i ii C1ijI1eve ,4 O 4f 

e GmIcflent Ijtt pf jic - f ii4 In tike 

Affie4 t ~'P.R. 404 ftet 6iy tho Town Ott 1cer. There 4to 

2i, a~d tcF2t Iv4 xcc 4cct 

1C l j~ 

~~4C1 Ui & vw ~icJ'I T 

theG v tutlt fty. 

Ic4c C#ClcI4 E~~ "fieIcccgi#gk4'bfi iyf ifEc h ~ 

th#~rcfopEoi ~ A ~~1~ci~~~l4h 



takil one day. They qet: the 144d frOzu the be~a~h - no 

quisl ity. Abotot one-thirdThe ktclien1 ill (uuj viefe of poor 

h~4 31±~1 tti~~jt o:. e & iaIj CAIiI!'ti Ithc 1,; 

iall! 45.t1. ,1mChe , ty'i t11'eti, afit t14C 1 1 t 151it JCII 

41. 

"flo tfnkA were ill 's5ift0 eondition. tboe h4d Lveen fented to 

i 3fji' t411% hI=1 1, !f L;Jk!A t $~iU h j* I h Ut t, e CJ V C. 4On 

a' . tj t it t4 .1c 
i~p~e~Stk~ ~ ~ ha . 

-ac~i u~t' 41 tl c:c: C'4 c u r J c oc~ 4 

"jo16l ati ido iic4 14law) 4*14 h4t4 to @up~cvi@@. Th0 eras­

000 hquOft the 101444~ bit 140t Ib onfc"0Othefutec t tit 

,14 

i 



little rain nince their completion. The builderai used six 

tubes of mastic per tank ond are hopinq this will solve, or 

at least I educe, tihe prohl em of leaks. 

Thte poph,- Wert det-c y qrut-tful for the tankr;. Fornerly 

there W :. uS 1 011e l tantnk for the island and0 1,, t JA,juiliC whole 

ICe- to fet l wkitt'[. ."o01.1t.- ofpeopli hIad ttl w. 110 1 j d :t 


the tank.11 hi . 1Celit - they had hot ee )) oper Iy level led.
 

The FSP/U'SAI) fUnded 	 ice maker on the italand was out of 

down a month earl ier. Part!; were onorder. havinq Otoken 

order, 

There were nlie kitchet , tltllt withi hot: Iicla e tel it-f money. 

SOme lj. t 50! h.ell weI I lUti t . Tot) "nuch cc::t'ihit Wa!i tl.ted in 

tuthe fottl-p. .111,1 u 	 tu' di: C h' e 11O 

ups 1, 	 t,(it), .0't, t - It t I eInl otht-s c .m i Iv t, tj v tt t th t 

foot W a iuh. 

A fuetiliq wa held wsth th- omtel, 9 *AitLeided. The t 7 P 

CV41Uit ,( u1 qC, tI. -!i tt ,t,voj'1th kaI Itc-n and co ti nue 

m l I 6C ,.ht itt 0 1":,11,ft1.11 .tj It en I Is th-Ifkix4 1 ort;he tIr t Vo,,, k. 

i t lie i 1 , t Ij ou1Ir i tip|,| I . 'ti- v c " 11..c ePv t t 1 v-

gtJit
 



Njfneteen tank!; have been built on Mango. The tank buildern 

had loft, nly A few days before. They ran out of' mastic and 

Will return Ato comiBltte t #i-r work. 5everal tank; had I e 

but the' q .11.1-t1 d ,dd was quite gjood. 

Fourteen kit ch,:n; had b.n built bly tie qroupoi - there are 

two qroup:. of ,;evon, :;t atted by :i.-;tr Petila, and more wctnen 

want to oIll. Fi:t tivt i:; tO coi"plete their kitchen~s, then 

to build ,;hu w,' .' ilnet . 

An on Fomuj' I Ioa t hc :Jt anidaid of th;: kitchenn; wan only fair. 

Again t ou v,iuch c,.n,-it walni u.i, I or the. O)tinqn lt',ivinq in­

wit c l ti I 1)! t b1" I (jt . :;,vt'ral t.ad 1i)it it-t mnvihl 't ted, 

i- tI' t 4,w,..i co:,pl,.AI l(n. ,.walthoutiq ,l al,1 

1V " :.but 41 ,, _() a1 4. hot. ot. e (1 :f14 l ) i t , I or tht . dillql; 

but ha.v- jA llt ,d It .llcd m;l l)i t I" :1 W1Ir pi i14;. About Lt li 

women and th- 'TownOtt icern nttenld the meeting with the 

Evaluati on I t-an. 

About siasitity taoknt mid kitchoftiv h/Ivci been lbilt on thlis 

i fi amlln . Th,. I itt-1I .ie t dtel, .ibuut ! i 1, f, v I.ct. Tht 

tLnbi art,rqite well bu1ilt but over hc)f had tiome minor 
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lea ki. ')ne tank was not on blocks - thir3 will be investi­

gated.
 

Prior to the 1uildinq of the tank; the fre!;h va t:er lake pro­

vided water for many hou-eholdn;. Thi:, w,:I ii thy. With pigs; 

wallowi lq In the ilud it the ,-dil, oi th," lk,-, EIv, after 

boil in( t1e v." wt uld tk, di ink it.EvaluIt 1w,- cl, ct-1i1t, 

The kit ch.n:, h,, -i I b,,-- coipl t- ted. Mont 11,t.beinq usfed as11 

kitch,-in:, :1 thieq v, al 1 ,, 1:o "h:,(i, ior people who 

could IL t.11I ci ,'0 .ithu1 iC.1i1- i hIOf11d ! A1 1 i t-1 l 

There At . *,ot 110 ,+ :-,n it tet i ,,;:; oin , The tt­

-ers :.aId th-y I I h,. vI:.it i t he- :.It .te : , tue- e-OCOtji J­

ed the *I em;:. .nci .an :a,_ :e-! .,'i . nl u, .n t Ii a i Izc too1 i, 

The(j ccl c:, 1 " id,, WC)mkjj,:, I it t) , c ult the" it, h,'he:. t 

-

inqni, ut,.*n:- 1 . ,.to.) Theis nexZt tc q,-t it ihuwv(i ;11od 

toi Itt "J. 

It wan 7 p.mn. when tht- t in f 00111nhetl - -i lotiy *ij At, t hat 

Otaqle thti ,' P, .1 ,ti i, I the- Netu [elice t hernI It,."£c ti .13; n1I n, 

thnt the-" cu,,le lic,! Ot Ic |bi nIal e.1 41 ,,;.Yu- it V-14cm-Ic-d fc*z 


iq, l t
. 11 i. )I,1 - ,141 , j71 1 .n W 

fjo[Lt|ttit.f: 
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