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PRFACE

lYe1ve years ago, bhe Unlted Natlons Conference on tbe lluuan Envlroment
(Stockboln, 5-16 June 19TZ) adopted the Actlon Plan for tbe Eulan
Envlnotuent, lncludlng tbe General Prlnclples for Asgessent aad Control
of l{antne Pollutl.on. In tbe flgbt of lbe results of tbe Stockboln
Conference, the Untted Natlons General Assenbly declded to establlgb tbe
Unlted Natlons Envlroment Programe (UllEP) to tserve as a focal polnt
for envlrooental actlon and co-ordlnatlon rlthin the Unlt€d llatlons
systeni (General Asseubly resoJ.utlon XXYII of 15 Deoerbar 1972). 1te
organizatlons of the Unlted llatlons systeu rere lnvlted rto adopt the
Deaaur€a tbat nay be requlred to undertake concerted and co-ordlnated
progrsrD€e vltb rejard bo lnternatLonal envlronental pnobleoor, ad the;lutergoveruental and non-govermenbal organlzatloas that bave an
lnberest ln the fleld of tbe envlromenti r€r€ also lnvlted rto lend
bbelr full support and collaboratlon to tbe Unltcd lfatlons rltb a vlsr to
achlevlng tbe largest poostble degree of co-operation and oo-ordlnatlour.
Subsequently, the Governlng Councll of UNEP choge tr0oeang" as one of tbe
pnlorlty areas la wblch 1t Houtd focus effonts to fulfll 1ts caLalytlc
and co-ordlnating role.

?he Reglonal Seas Prograrnue Has lnltlated by UIIEP ln 1914. Slnce tbea
the Governlng Councll of UIfEP bas repeatedly endorsed a regloual appnoach
to bhe control of narine pollutlon and tbe EanagoDeat of narlne and
coastal. resources and bag requested the developnent of reglonal aotlon
pIans.

The Reglonal Seas Programue at preaent lncludes eleven reglons (1) and
has over 120 coastal States partiolpatlng 1n tt. It ls conoelved as an
actlororlented progranne havlng concern not oaly for the conaquenGeE
but also for bbe causeg of ewlrorueutal degradatlon and encoupegalng a
conprehenslve approach to conbatlng envlromental problens through tbe
Danrg€eent of narlne and coastal areas. Eaoh reglonal actlon plan ls
f,ornulated aocordlng to the needs of tbe reglon as psroelved by the
Goverments coacerned. It ls deslgned to llnk aasoaaent of tbe qualtty
of tbe uarlue encl.roment and tbe causea of lts deterloratlon rltb
actLvltles for the uanagoent and developnent of tbe uarlne and ooastal
envlronent. Ttre actlon plans prmote tbe paraller developent of
reglonal legal agreeeoents and of actlon-orlented progra.Ee actlvltles
(2).

(t) l.tedlt€rraDeen, Kuralt Actlon PIan Reglon, Iest and Central
Afrlca, tll.der Carlbbean, Easb Aglan Seaa, Soutb-Eaat Paclflc,
South Paclfl.e, Red Sea and GuIf of Aden, East Afrloa,
South-tfest Atlantlc and Soutb Aslan Seas.

(2) UIIEP: Achlerveoents and planned develofent of UlfEPta Reglonal
Seas Programre and oouparable progranes apotrsored by otbsr
bodles. IIIIEP Reglonal Seas Reports and Studles llo.1, tlf,EP,
1 982.



The ldea for a reglonal South Paclflc enylronent EanageDoat pt ograD€
caoo fnon tbe Soutb Paclftc Connlsslon (SPC) tn 1974. Consultattons
betreen SPC aad ItllEP led, ln 1975, to tbe suggeetlon of ongarizlng a
South Paclflc Conference on the Htuan EnvLronent. Tbe South Paciflo
Bureau for Econolc Co-operatlon (SPEC) and bhe Bcoaolc End Soclel
Conolsslon for Asla and tbe Paclftc (ESCAP) goon Jolned SPC|c laltlablve
and UtfEP supported tbe developent of nhat becare knorn as tbe Soutb
Paolflc Reglonal Enlroment Programe (SPREP) as part of lis Reglonal
Seas Progrann€.

A Co-ordlnatlng Group, conslsting of representatlves fro SPC, SPEC,
NCAP and UIIEP ras eatabllshed ln 1980 to co-ordlnete fhe preparatlons
for Lhe Conference.

Tbe Conferenoe oa the Eunan Envlroment tn tbe Soutb Paclftc ras oonvenod
1n Rarotonga (8-1 1 l{arcb 1982). It adopted: tbe South Paclflc
Daclanatlon on llatural Resouroes and Envlronent of lhe Soutb Paolflc
Reglon; and agreed on tbe adnlnlstratlve aod flnanclal arrangocnbs
needed to support the lnpleuentatlon of the Actlon PIan and on tbe
rorkplan for the next phase of SPREP (3).

To facllitate tbe Aetloa PIan, close co-operatlon has bcen daveloped
betreen Researcb and lbalnlng Instltutlons lu tbe Soutb Paolflc Reglon
and ,SPREP. Tbls report Haa produced by l,b J.E. Brodle and
Dr R.J. }{orrlson, Instltute of Nabural Reeourcee, Unlverslty of the Soutb
Paclflc, Suva, FlJl. Tte spoasors of the stuQ rould l1ke to expresa
their gratltude to botb tbe autbors and their lnstltutton.

SPC/SPEC/ESCAP/UI|EP: Actlon PIan for Uanaglng tbe Xatural
Resources and Euvlronuent of tbe Soutb Paolflo Reglon. UREP
Reglonal Seas Reports and Studles llo.2g, UllEP, 1983.

(3)
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SUNMAR\

The gnall size of rnost Pacific cowrtr:.es and the limitecl inland
and coastal water resou.rces make water a major limitation to
developrent in many countries. Increasing populations and the
demand for better living conditions have placed considerable stress
on these \^rater resources and it is essential that the quality of
the resources be carefully rnonitored.

This paper revier,rs rnfornration available on coastal and inland
water cpality in the South Pacific. A ntrrber of pnoblerns have
been ercountered in attenpting to rnake such a revier,v. These
include, a lack of infornration in nrany situations, variabilir.r\'
in ttre qrality of tl-e availabLe data and poor neporting of
e>perirrental procectrres. The inforrnation available has been
reviewed in teryns of the different Qpes of water bodies, the
different uses of water and the influence of hr.unan activities
on water quality. Areas where ma.jor infornation gaps occur
have been identified.

This is follored by a review of the legislation, nnnitoring
activity ard facilities available for water quality sh-ldy ard
cqttrol in the region. There is considerable variation witlr
sonE coLlntries havirg ccrprel-rensive legislation, ottrers have
old inadeq:ate legislation uilrile a few cot-u'rtries l-nve effectively
no legislation. Sqne monitoring of water quality takes place
in alrnost every country but uf,rile drinking water. is usually
rnonitored, the extqtt of rnorritoring of other inlard and coastal
water is poor. As a consequence it is difficult to establish
baseline sitr:ations for rnany rstrrral water bodies in tfre reg'ion.
Facilities for water qual,ity investigation need to be upgradd
in alrnost everx/ cor,mtry. This includes the provision of ecpipnrent
and tf,re training of staff .

The neport finishes wittr a set of rreccmnerdations for fub.rre
activitlr. ltrese include provision for training ard education
schsnes, irrcreased maritoring, upgraded laboratory facilities,
information coorrdination ard dissenrination, advisory serwices
ard better coordirration of laboratorv activities.
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LA QUALITE DES EAUX CoTTERES ET DES EAIIX

INTERIEURNS DANS LE PACIFIQUE SI.ID

ELEMENTS D ' INFOR},IATION PROGRAMMES ET MOYENS DE

CONTROLE LEGIS].ATION

RESUI'IE

un des grands obstacres au d6veloppement de. bien des pays du paeifique
est Itexiguit6 de leur territoire et de leurs resaource.s en eau.
Lrexpansion d€nographique e.t lranElioration des conditions de vie
opErent de trEs lourdes fonctions sur ceE resrources en eau, dont Ia
qualit6 doit absotrrmgng 6tre contr6l.6e avec goin.

Le prEsent document fait le point des rengeignements disponible-s sur
la qualitE des eaux c6tiEres et des e-aux int6rieures dans le Pacifique
Sud ; tiche rendue difficile par un certain nombre de problEnes : Banque
dtinformation dans bien des cas, qualit6 variable des renceignelents
disponibles et insuffisance des rapports sur les op6rations exp6rimentaler,
on a class6 les renseignements disponibles sel-on les divers types de
masEes dteau, tes diffErentes utilisations de lreau et ltinfluence dec
acEivit6s hunaines sur la qualit6 des eaux. On a identifid les grands
domaines dans l-esguels I'infonnation fait particuliErement ddfaut.

cette parEie de lrouvrage est suivie dtune 6tude de la 16gis1ation,
des activit6s de surveillance et des noyens dt6tude et de contr6le de
la qualit6 des eaux dont dispose la r6giou. La eituation diffEre beaucoup
dfun pays I lrautre, certains ayant une l.6gisl.ation trEs conplEte, d'autiar
une l'6gislation ancienne et insuffisaote, et quelquesnns ntayant eucunn
r6glementation. Le contr6le de la qualitE des eaux ert pratiqu6 dana une
prus ou moins grande nesure dans presque cous les payc, mais si lron
surve-ill'e g€nEralenent les eaur de boieson, la surveitlance dec autreE eautr
int6rieures et c6tidres Laisse beaucoup i d€sirer. I1 est donc difficile
de faire un bilan en ce qui concerne de nombreuses naases dteau n turellct
de- la r6gion. Dans presque tous le-s paya, lea Eoyens dr€tude de la qualit6
des eaux demandent i 6tre modernis6c au niveau du nat6riel et de la
formation du personnel.

Le rapport Ee termine par une s€rie de recomandatious portaut sur la mite
en place de progrr'-ttes de formation et drinstruction, ltintensification
de la surveillance de.s eaux, la modernisation des labora6oires et der
moyens dont iLs disposent, la coordination et la diffueion de ltinforanEion,
la mise en place de services de conceiLc et une neilleure coordiuation de.r
travaux des diff6rents laboratoires.
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BACKGROLIND

The SPREF Action Plan r,ritrich was lar-u-rckred at the Confer€nce on ttp
Fftrnan Enviranrrent in the scnrth pacific in N4arch t9B2 has the
follorrirg specific ob.jectives :

Further assessrpnt of the state of the errvirqrrent in the
r€gion inclrrling the in4racts of rnants activities on larrd,
fresh water, Iqgoons, r€efs ard ocean, the effects of
tltese on the qrality of rnanrs envirmrrcrrt, ard trre hunarr
conditions hhich have led to ttrese inpacts.

Tlre developnnnt of nranagenent nrethods stdted to the
envirqrnent of the negion which will rnaintann or entlarne
environnental quality rrf,rile utilizing resour€es on a
sustainable basis.

The furprovsrent of national legislation ard the develoFtent
of regional qgr.e<rents to provide for responsible ad
effective nnnagerent of the envirwnent.

The stre4gthening of national_ ard regiorral capabilities,
institutional arrangenents arrd financial support uhich
will enSle the Action Plan to be ptrt into effect efficiently
ard ecqrcnically. (SPREP Action plan, para. 4).

rn accordance wittr the Action Plan and the l9B3 spREp work plan
$f,tictt was approrred by the South Pacific Fon-rn and the Sdlth Pacific
Conference, the first Consultative lt4eeting of Researeh ard Training
rnstitutions in the South Pacific Region was held in stnra in April
1983. At that nreeting the SPREP Researcfr ard lvbritoring l.tretrort<
was establisr€d. Dtrrir\g 1983 the Netrrror{< initiated eigfrt pr.ojects,
qre of $hicfi was ttre Coastal and Inlard Water O.lality project.
The USP Institute of Natura]- Rescr.rces was asked as the nqninated
lead institrrtion to prepar-e a report which:

(a) reviened the existing informatiorr, strruelr' and nnnitorirg
uprk on uater $ality in goverrrnent and norqgoverrrrental
org:nizatiqs of the r"egian;

(b) identified the rnajor water quarity problenrs ard their
sour.ces;

(c) defirred the parareters for suitabre progrannes of
nnnitorirlg and identifies tl.e national, sub-reg-ional ffd
regional recprirvents for irrplensrtatiqr .of the pr.oject ;ald,

(d) proposed a detailed rrork prrcgrannre for inplenentatian of
the prrject in t9B4-85.
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METIIOD OF SURVEY

The inforrnation revierrred in this rreport uas obtained in thrree uays:

Bibl iographic,/Library Searches

searches were rnade of the corlection of the usp Library, thre
sPC Library, and ttre pacific rnforrnation centr= ar"anged fo"a literatrrre search to be carried out usirg the corputerfacilities of the Nationar Library of Australia in canberra.

Personal Visits

Nt' Jon Brodie visited the lvlarrstrall rsrands, Federated Statesof'Micronesia, Guan, Nortfiern Mariannas, parau, papra Nerrv
Guinea, and the solqrpn rslands in August-septenber 19g3
using ftrds provided by spREp. Dr J. -Morrison visited upNGard tlNrrECH (in t4ay rgg3) and western sanoa (in Jantrary tgsa)
using firnds obtained frrcrn otlrer sc,urces. Wittrin the past 2
year:s one or other of the atrthors also visited New caledomia,Kiribati, Nalru and Tuvaru. Ttrese visits facilitated a
sun/ey of the laboratories lorkirg on rmter quality in tlreregion, the establistnent of pgrsonal contacts with
appncpriate staff and a review.of ttre literature and pncbrors
ercourntered by local scientists r+orkirlg in the area.

Questionnaires

Qtrestionnaires (2 ) were sent to each ccuntry rrot visited by
one of ttre authors in the period July-Decarber 19g3. copilsof the qtrestio..aires are given in Appendix r. A list of
respondents is given in Appendix II.

llhen preparing this draf't the authors fcnrrd that it was impossibleto avoid crFlication of rnaterial alrreadlr preparred wder the spREpudaflella. rt was thtrs felt thet, wrress necessary for grrposes of
discrrssiom in this document, rmterial vhich $qrrd- ue a a+iication
srculd be crnitted. Ttris report should tllerefore be r€ad in
conjurrction wittr the folror'rrir\g spREp prblicaticrs.

l-. soN"ftrr Pacific Regionar Ervirqnrent prognanne. cor.mtry Reportsl,-l_9. Norrrrea, SpC lgg0-2

2. south Pacific Regional Ervinorrnent progrannre. Topic Reviews1-13. Notrnea, SpC, 1991

3.
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INTRODIJCTION

Water is an enigma. This apparently sinple and ubi+dtous nolecule,
having r.rnicpe properties r,rrtrich are not yet fully urderstood, is th,e
lrpst abrrdant ccnpoud at the Earth's surface, yet lTrnan beirgs
ard otter anirnals suffer and ultirnately die in nrarSl places bec:+rse
of either an absolute absence of water or an inadeg:ate sr:pply of
water of suitable qr:aliQr. This paradox is rrorrhere nnre aparerrt
tttart in the South Pacific rfrrere the ccnrrrtries consist of relatively
srnaIl lard rnasses scattered over a sulcstantial portion of the rnajor
water bo{ on Earth, yet qoastal and inland water resources represent
a najor constraint to tlrc development of many of these countries.
Dahl and Baungart (1983) in a review of environment problems in the
South Pacific state that 60t of the countries report sorne problem
of rdater shortage.

Water r€sourees have plq,red an inportant role in the derzeloprent
of the south Pacific ard will contirnre to do so. The c[rality of
coastal ard inlard rmater is an inportant paranreter in assessing
the pncgress of developnrent as this will determine to a significant
extent the health and urell-being of the poprlations, the inprovenrent
of u/:ich is the ultimate goal of develogrrent.

The "quality'' of water bodies is determined by the interacticrr of
atmospheric, biological, chemical, geographic, geolog.ic (tydrolog:ic)
ard phSrsical factors. rt is difficurt to objectively evaluate
uater quality partly because the effect of water conposi-tion on
various ecological processes is little r:rrderstood anrc partly
because of the difficurty in defining uf,rat is meant \r "goodqualitlrr'. Previor-sly used water quality criteria sucn as the
concentration of d;issolved ot/gen or ttre behaviorrr of irrd:icator
organisrns ar€ no longer sr:fficient beca'-e many "porlutants', have
no effect on dissolved o>q,rgen arrl nrar5l of the indicator organisns
have only limited applicabitity.

rn the so.rth Pacific, urtrcrc water prqls such a vital part in thelives of tFre inhabitants - in drinking, cooking arrc other darestic
tJses' as a sour€e of food (fish, shellfish, etc.) in ird:stry(both directly ard irdirectly in pourer provisia-r) and as arecreational faciliff, "good +ralier water, upuld be defined asthat able to sustain the rocal poprrlatiur ard (tenporary) visitorsuithout achrerse effects on ttre health and rctirrities of the
ccrm,nit5r.

The islands of the sd.rth pacific vary considerably frrrn the lcxr-lyirg coral atolls to the rtlgged nnrrtaino:s "higr" isla-rds. Asa consequence of the considerable variation in size, geologr,
topograpFry ad climate there ar€ a 

'nrrber of diffenent tpes of
coastal and inlard water reso{.lrces. Ttrese inclt-de rairr*o*:ter,
freshnoater lal<es, rivers arrl stnaanrs, standing grcr-mdrmten (botl.
on atolls and high islards), rqgoons wter.e rni:cing with ttp oceanis umited, estuaries, bays alrnost e'closed t[r barrier reefs,other strallow-rrater coastal areas arrd open ocean ruater"s.

Froblere associated with the quariry ard utili zatj.o.:t of suctr
r€so{'uces thereforre vary consider&ly. Scne cqrntries, entirely



dependent on grrcurrdnater (ard rrcof catctments), have problere
becarse of u'rreliable rainfall rrylnire others, that l.nve reliable
adequate rainfall, face problans beczuse of irr,adeqr.rate or
unsuitable storage ard neticulation facilities. Ttre dqnarxls
placed on the often limited rrater resources are ever increasing
and beccmirlg nrcre diverse. rn the past rrrater resourees lver€prirnarily required to nreet dqrestic denrards for cookirg and urasteclisposal hrt increasing developnent l-ras ctranged thi.s sitrratisr.
Greater inctrstriali-zation, rnore tourisrn and ttre associated
problenrs of population drift and urtranization have created a new
dinension in the difficulties of rnaintaining or irrproving waterqnlity. The denrards for ircreased sr.ppries (frreqtrently-of higfrerquality) togettrer with the necessitlr of disposing of tnl i.rcneisea
wastes (Uotn h.unan and i-ndustrial) have pfateA a gr€at strain ontlre r*ater r€sources available. Ttris, together with tlre lack ofwirlingness* to pay for inqrrovennnts to water s:ppry systems, hasled to a narked deterioration in water qualiel in nrarry ar€a,q.

These pnoblenrs are by no rreans rimited to the scuth pacific+ adttrere are pncblenrs of water warity coonpn to nrany of the cqntriesof the r€glon. funn (L981) has higfrliEhted a nrmber of ttrsn.

1. E><cessive o<traction of grrctmdHrater cat'oing saltuater
intnrsion of the grcundwater rens, soil =,rl"siden"e ardsaliniQr.

2. The treatment of water stpplies with clrsnicals that nra5lprcdrce harntrul reaction by-prodrcts.
3. Ttre rernoval of vegetation dring engirreering pncjects ca,sirgercsion, degradation ard siltation.
4' Excessive qctraction of water frqn water-courses for irrigatior

causirlg harmful ecological dounstrean effects.
5. Ttrc poor constrrrction ard design of rrater supply systerns(dans, tanks, etc.) that lead io breecl_iag grro:rrds for

disease vectors.
6. The inefficient's9 of qgriorlturar chernicals causingpollutiur of potable water sources.
7. The pollution of gtcund{ater throqgh bad.fy sited waste_stabilization pords.

As Pfeiffer (pers. coflm. ) fras observed, rnarry pacific islarders(parti.eurarly rur"al dwelrers) are rnore inclined to use a polrutedwater supply rfiich is frree, than part with hard<arned cash inruater talces, wfien thqg see Little of the berefits.
+One problenr fqrrd elserrtrere r,trrich is
becar:se of ttre srnall size of nrary of
'wasted' in fetching water.

not of rnajor significance
the cotu-rtries is that of tfuc



Three other problerns observed by ttre ar.rthorrs of ttris paper ar€

1. A lrck of appr.eciation, in scne qJarters, of the ecorrcmic
significance of gooiC water quality. Ttre loss of revetLe ad
workir\g tnurs d.re to illness cansed by poor water stpplies
atd the infh-rence of polluted water sr inctrstrial pr eess€s
have not a1w4rs beerr recognized. As a cssequerne insuf:Ficierrt
resourees are delegated to the prorrisim of dequals mter
s-pplies of good qFtity.

2. c,qrsiderable fi-urds have been spent on water supply and r*aste
dispeal, hrt eryendittre on water csrsenratim has been
csrsiderably less. M managenpnt of the rater resources
Kl-ld considerably diministr a rnrrlcer of ttre prrcblrc discrssed
elser*rene in this paper.

3. As noted blr Dale (1981) there appear to be a lack of coondirs-
tion in the sttdies of water r€sdrrrces and use in the r€$3ldl.
This lack of coordination is fqrrrd betrcen aid agencies
(national ard international), betrrueerr cqrntries oe tne regicr
ad o"rtside havirg similar pr$lenrs and even within sqre of
the larger cqntries of the region. Dale hirreelf is
atterptirg to rerc$r ttre situatiorr ssrr*rat bgr coordinating
a series of satellite discussiqrs ad prblicatiqs cr ttre
rlater nescultes of Prcific island cqrntrries (nate per.s. cm. ).

thless adeqrate nesources (bottr of finarrce and nrapcner) are
delegated to th'e nEmageflEnt of nater r€€ourrces and a coordinated
progr€nnE of msritoring these rescurces deqr:ately is est$lished,
coastal md inlard mter quality rnay becore a significarrtly greater
limitation to developnrrrt in tlre sqrttr pacific tlran it arrea4r is.



L.

RE!'IEW OF THE EXISTING INFORIVIATION

On first inspection it nlould appear that there is a rc:asonable
bod5r of data on coastal ard inland water quafitSr in the Sqrth
Pacific. Honrever, a closer exanirration of tfre information
indicates that a nunber of pnoblenrs exist both with tte acttral
inforrnatiqr itself and with the interpretation of the data
available.

The nr4jor problern is related to the rnost cqrmon rnonritoring
rctivity in the region - the aqsessfirent of drinkirg mter
q:ality. Itbst countries irr the r€gitrr have arr active
progr-arne of nronitoring drinkirg water quality (at least
for sinple bacteriological ard ch€rnical paraneters) brrt
it is difficult to obtain Fblished data on ttre actuaL
results. Ntr-rch of the data is srrrmarised in tlte anrnral
reports of the healttr or water strpply departrrrerrts in ttre
form of sturnary staternents indicating the nwlcer of saples
analysed. Often the origin of sarples, the n.rrber
outside the recpired timits and the extent to wfrich ttre5r
exceed those limits are rrot detailed. This nrakes arr
assessrrEnt of the quality of the data difficult.
There have been few long-term rpnitoring pnogrames in the
region. Freqrently a batch of sarples is tested as a one-
off exereise. llhite this nray be trseful in the strort term,
it does not a11qtr an assessrnnt of the vari$ility of the
+n1ity of thre water e.g. effects of clinnte variatian,
tidal effects or the effects of envirrcrnental ctrange.

A runber of ptrlolications providir\g data do not give details
of sanpling tirne, sanpling procdrres or nethods of arr,al5rsis.
Assessuent of data in these grlclications is tJ.erefore
difficrrlt.
In a nurber of publicatiorrs it is clearly stated that the
sarples (particularly those frqn rpre isolated arreas) hrave
been stored for sone tirne before anal;rsis (e.g. the tirrn
required for the sanples to be ser-rt frqn the sanplirg point
to a retrcpolitan laboratory for arralysis). As rrarry of the
atrttpns of qrch papers have rroted tl.is storage will have a
profotrrd effect on the values obtained for scne of ttre
parareters determined. Ttlis presents a prrcblenr of inter-
pretation, vhich is fi.rrttrer exacerbated in a few paper€
rrfiene details of storqge/trartei-t tine ane not supplied.
rn mar5r sitr.rations, nerv water sources (e.g. boretples) are
added to the stpply systenr withotrt ary ccnpreherrsive cl-rendcal
analyses. No baseline data ttrerrefore exist agairrst ntrictr to
measune ctnnges.
For one or two cor.mtries the information is vohrninqrs and it
is difficrrlt for one r,*ro has not rprked closely witfr the
projects to rnake an adeq'ate review of all the ecistirg
information. This unrld apply to the data anail$le for
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Gr.an, Papra New Guinea (particularly tlrc Ok Tedi ard
BorrgSnwille mining inpacts ) and for the inpact of mining in
New Caledonia.

For these r€asons ttp authors have decided to concentrate on a
rrtber of sitr-rations rrifiere the water q:ality of the various
categopies of coastal and inlarrd situations has been studied to
give-an ind.icatiqr of the sorts of problenrs that rnay occllr else-
rfiere in the reglon.

wdter can be categorised in a ntrrber of r:seful ways for envirqt-
tEttal assessrent. Three r-r'sefut systems are based on:

L. Geographv - tfius one has rainwater, grcr,urdHater, surface rraaer
(lal<es, rivers ard streanls), lqgoort water, bql rdater'
estuarine water, otLrer coastal water ard c,pen ocetrl water.
Scne of tlrese categonies of course overlap'

2. tlsage - irrcluding drinking water, recreational water,
irrd:strial process water, nrariculture water, irrigation ldater
and nattrral rnarine nursery water'

3. qrariw - including water bod'ies close to urtran ar\eas'
indrstrial estates, harbqrrs, minirlg actiwities, lig[tly
i-nlrabited ar€as and rrnintrabited areas. The keynote here is
divergerrce fr.qn an origirral tunpolluted' state free frqn
ttrmilt inpact.

Eltanples of information 66t a n1alber of ttrese categories will be
nernierred frqn a selection of the cotmtries inr'olved in SPREF'

1. RAI]*'IATER

Rairnuater r:sr.rally has a ptl of less ttrarr 7 (ctre to dissolved -a
carbon dioxide) ard a total dissolved rnaterial of 5-1O 4 ch - 

'
very little rrprk on rairrwaten analJrsis has _be€n Fbrished
frqn ttre Pacific Islard states. The data frsn ttn anall7ses
strow that rainwater:s are relatively pollution free; ttE data
are similar to preclictions assunirg tl.e inflr"rerrce of efl
sprav wrt}t tfte occasicnal presence of relatively hiSl Ca-'

"i'ta 
bof- levels prob$Iy frqn censrt collectirg tanks'

Dcn6es*( 1981) discgsses rainpater collected frrfn r"oof catc*t-
nrents fr"qn Tokelau, Tanga ard Nir:e hrt the water quafity has
obvio.rsly been affected by tfre rwfing material (as discrrssed
in ttre p4er) as shorrn bv the high abgorbaEes at 27O nrt
(>O.t, dre to organic matter) a1d the higlr total orgrtic
nitrogen. The soqrce of the orgapic rratter rms t*n upodert
materials rrsed for roofing.

It is r-rnlikely ttat incbstrial air pollution tras significant
effects on rairnpater ccmpositiol in tlrc Scrfifi Pacific. T?E

orJ-y large scale proct4er€ of srrch enrissisls ane t*re nickel
snelten in New Caledonia arxt the Bor"rggrivlle cqer qeratict
in Paptra l{st Guinea. Dr.e to the prevailing souttt-



easterly and easterly winds the stack gases ar-e quickly
camied over the sea. Ern:issions frcm por.ler stations, ceflEnt
rrcrks and srnaller rnetallurgical operations strch as the
Vatr:kqrla gold mine'in Fiji are of suchr gnall scale as to
have insignificant effects e<cept in areas very close to the
point of ernission.

This is conf,irned by data recently obtained in a stur{r of
Sqrth Pacific aerrcsoL ccnponents being coordirnted by
Prof . J,M. Prrespero of the tlniversity of Miani. The data
(see Table 1 belcrt) show ttlat there is a urriformly low
corrcentration of nitrate in the aerosol (haff to one ttrird
the values rpasur€d in the l{orth Pacific ) arrd non sea-salt
(NSS) s.rlphate values are lop ccrpared to those for the
North Pacific (J.M. Prrcsperrc, pers. csrm.).

TABLE T

I€an (Stardard Deviation of Constitr-rent Concentratisr
(yg m -) of Aerpsols at SEASPAI| Statiorrs

Staticr

Aner. Sanpa

Funafuti
(rtrvatu)

Narnr

Norfolk Is.
Rarotoqga

(Cook Is. )

Period
( 1e83)

lvlar-Aqg

Apr-Aug

Apr-July
ivlqy-July

l4an-lu1y

*og NSS SO;
n

20

L7

o.o88(o.036)

o. 101 (o.o53 )

o.o87(o.o32)

o.o90(o.o35)

o.101(o.o33)

o.318(O.112)

o.215(O.114)

8
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2, GROTJNUfATER

If sufftcient nalnfall occrrrrg waten will infiltrate ttn
Srruld eurface and ncne to grounctrater on nrn off as str€m
or srnaLl rivere. AE the urater nDves thrro$h the Eoil the
carbcn dloxide csttent ugrally Lncreagee as th€ soll atrnephere
ccnrrtly ccttalns m.rch npre of thls gas ttran the atnrephere
rl"e to the proceeses of respl,natiqt ard dec4g of orgrrlc
nratten. Waten then pereolatee the substratur and var{oue
reactims n4/ occur deperdrng 6l the nahrne of the s.&etrabrn.
In the Paclflc Islrtds ttre EricEtnatun ts us.rall5r ccnpoaed of
reef denired carbanate matenlal, baealts on andesltes Ed tlp
reathered denlvEtlrres, on sedbFnte dcntled frqn ttree
canpcnnts.

Grq.unchrater tgrds to cqrtain npre dlssorv€d nstcnlal ttrsr
surface watere because of the rpre inttnste md lcgcn
cqrtrct wlth the hoEt natenlals (dlssolved nutcnlal rn41 be



C:uan, Papn.ra New Guinea (particularly the Ok Tedi ard
Bo:garrvilleminirgirr{lacts)arrdforttreirrpactofminingin
New Caledmria.

For tfiese nearcns ttrc authors have decid€d to concentrate on a
rnrrber of sittrations uhere the water cpality of the various
categories of coastal and inland situ,ations has been studied to
give-an irrdication of the sorts of prcblens that rnay occur else-
rtrere in the region.

water carr be categorised in a ntsber of useful uraJrs for envirqt-
nEntal a5sessnpnt. ltrree u.seful systens are based qt:

1. Geograptnr - ttrr:s one has rainwater, grcrrrdater, surface mter
(laXes-, rivens ard streans), lqgoon water' bqy vnter'
estrrarine water, ottrer coastal water anrd open ocean water.
Sqrc of these categories of cott"se overlap'

2, tlsage - irnluding drinking water, recreational water'
UArstriaf ptoc"-" water, rnariculture water, irrigatiut mter
arrd natural marine nurserX/ water'

3. OIaIiW - incruding water bodies close to urlra.t a:reas'

indEtriar estatesl harbanrs, mining activities, ligfrtly
irfEbited areas and wrinhabited areas. The keynote here is
divergence frqn arr origirral 'r.u-rpolluted' state free frcrn
fnman irtpact.

B nples of irrfornration ort a ntnrdrer of ttrese categories will be
rsr/ier^Ed fr^crn a selection of ttre countries inr,olved in SPREP.

1. RAINWATER

Rairnmater rrsr.rally has a pFt of less tltan ? (ctle to dissolvq -a
carbar dioxide) ar-d a total dissolved mterial of 5-1O ry du -'
Very little rrprk on nainwater analysis tras be€n rrilrish€d
frun tfre Pacific Island states. TtE data frqn tte analyses
show that rainwaterrs are r"elatively pollution free; ttE data
are sinrilar. to predictions assLlnir\g tl.e infltrence of oceil
spray wittr the occasional presence of relatively hisl ca-'

"ira 
bOi- levels probably frqn censrt collecting tanks.

Oorr6es+(1981) discusses rairuater collected frrfn roof catctr-
nents frun Tokelau, Tqlga ard Nige hrt ttF water qt ality ftas
obviorsly been affected by the roofiag rnaterial (as discrrssed
in tlre paper) as stronm by the high ab'sorbaEes at 27O rm
(>O.t, drc to organic rnatter) ald the trigfr total orgrtic
nitrogen. Ttte souree of the organic matter rr€s ttp rcodert
rnatenials r:sed for roofing.

It is urlikely tllat irtct5trial air pollqtion tras significatt
effects on rairmater compositicrr in tlre souttt Pacific. I?F
q-rly large scale pr.gdrcers of such enissisrs are tfie nictcl
greiter in Nero Caledonia ilxt the Borlgarivlle copper Qeratist
in Pryra Ner,r Crrirrea. hre to the prevaifirg ssrth-



easterly ard easterly winds the stack gases are quicl<ly
carried over the sea. Em'issions frun porrrcr stations, c€flHrt
norks and srnaller metallurgical operations srrch as tlre
Vatukcnr-l-a gold mine-in Fiji are of srrch srnall scale as to
have insignificant effects er<cept in areas very close to the
point of ernission.

This is confirrred by data recently obtained in a sturdlr of
South Pacific aerosol ccrponents beirlg coordirnted by
Prof . J.M. Prospenc of the tlniversiff of Miani. The data
(see Table 1 belonrr) show that tfrere is a urriformty lov
corrcentration of nitrate in the aerosol (half to o,ne third
the values nnasured in the tlorth Pacific) and non sea-salt
(NSS) s.rlphate valr:es ar€ 1c^{ carpared to those for ttre
North Pacific (J,M. Prospero, pers. cqnn.).

TABLE I

Itlearr Stardard Deviation of Constituent Corcentratisr
(ug m -) of Aerosols at SEASPAT{ Statiqrs

Statiqr

Anen. Sanpa

Funaftrti
(Tuvalu)

Nauu
Norfolk Is.
Rarotor\ga

(Cook Is. )

Period
( 1983)

irtlar-Aqg

Apr-Aug

Apr-July
lvlqg-July

Man=tuly

Nog =NSS SO4
n

20

T7

o.o88(o.036)

o.101(o.o53)

o.o87(o.o32)

o.090(o.o3s)

o.101(o.o33)

o.318(O.112)

o.215(O.114)
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2, GROIJT{DWATER

rf sufficient rainfall occurs ri,ater tyirr inflrtr"ate the
grq.rtd surface arrd npne to grounchmten or run off as str€arE
or gnall nivers. As the water nDves the soil the
carbqr diordde content usrally increaees as the soil atrmphene
ccrnurly cqrtalns mJch rpne of tlris gEs tran ttp atrmephere
dre to the prrcesses of resplrration ard dec41 of orgrrlc
natter. waten therr percolatea the subgtratur and var"rqrs
reactims rn4/ occur deperu$r\g on tt= natune of th€ sr.rbEtrabrt.
rn trE Pacific rslgrde ttre grlcetraturn is us:alry ccnpoaed of
reef denl.led carbcrate rnatenial, basalts on adestte! sd ttp
weatlpred denlvatlrres, on sedtnurts denlr,€d frrqn tfpsc
ccrpcrents.

Gnqrrrhater tende to contain npne dlggohcd nutenlal ttrsr
surface watera becanse of ttre npre intimte a1d lcgan
csrtact wlth the host materlals (dissolved nutcrial nq1 bc



up to looo ng .tn-3). Grrcurrdrpaters are generally less urcl1
mixbd than surface waters. Often there is a fairly direct
relationship between the conposition of a given grcurdwater
and t.Lre host rrcck bnrt this does not always hold trrre. Other
inportant factors include the porrcsity arrd perneability of
ttre host roci<, the ancn:nt of organic rnatter in the fn6t rcd<
ard the redox conditions prevailing.

A significant body of data is available frqn rntrry countries
brt in only a limited ntrrben of cases has a contirn:o:s
nnnitoring programne been funplenented ard the res.rlts
published. In rnarSr instances only partial analltsis of tlp
sanples hras been conpleted; ttn:s interpretation of the
results is erctrenely difficult. Grrrurdr,vater is of prirre
inportance for those islard states with no ns-rrtairrs or witfr
higflfy perneable soils ard srrbstrata anrC hence no srrrface
rr:rroff e.g. the atolls ad raised conal islands, parts of
Western Sanoa. Suchr water is often hard (tnrqgh contact
with linestone), very susceptible to salt water intn:sion
frcrn over-pr-rrping ard easily contaninated frqn tLre sr.rrface
since the aquifers Erre wrconfined.

One of the nrost detailed grotrrrdrrater sbrdies rrlas initiated in
Gr:an in 1979 as part of a ccnqrlete evah:ation of linestane
aqu:ifers in tl'e northern part of the islarrd (GneR, 1982b),
This rrortherrr lens repnesents a rnajor nahral resor:rce wittr
the total recJrarge being estinnted at $out 112 million gallans
per day. The sr:stainable yield is estinsted at 59 millicn
gallons per day. IIrring the evaluation progranre rmter
sarqrles frcm LO wells r,riere sanpled ard arnlysed for 114 organic
carpourds, 17 netals ard asbestos fibrres. Groundnrater in
norttrern Guan was shcnrn to be essentially free of neasurable
contaninaticn. A11 contaninant ccncentrations, occept for
selenium in one well are belov forrmlly designated or presrrred
hanrtruJ- levels. No e>plgqation \^,as fq:rd for the higfr
selenirrn level ( fa ug cfn ") in the A-17 we1l.

Nab.ral chernical characteristics of the gnilrdwater deperd orr
nfiether it is basal (frestm:ater floatir\g on sean*ater) or para-
basal (1yrng directly on the inpernnable basenent). para- 6
basal grqrrdrvater alwalrs has a salinity of less than 3O ng ctn-o
tfiile U":af grrrr:rrdwater norrnally has a salinity in erccess of
70 rqg dn " altl.o-gfr in ttre cqrplete abs€nce of seanater
intn:siom it rnay resenbre_Barabasal rrnter. A drloride cqrtent
occeeding about 15O ng ctn " iJrpfies upconi:1g atp to over-
pnping. The ljnestone grourdnter has hardrress of 1?O-32O
rg dn - ard corxtrctivi{ of 365-625 micrcn*ros per cm.

The grurrdr'rrater in tlre norttrern lerrs is of er<cellerrt qality
and genenally frree of 6b11ution as irrlicated by ar investigaticr
of primary pollutants. Altttordh tte grundwater is of higfr
qlality, there are certain larrd r:se practices daich have tte
potential for contributing to fuhrrre deg€dation of ttre
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aquifers. These incrude on-site wastewater disposal systens,
livestock waste disposal, inch-rstriaL waste disposal , and the
application of pesticides ard hrerbicides. A prrcgrannn of
sarpling and anal5rsis at l-o sites has been instib.rted to
nsritor the prioriQl poUutants.

Another sitrration wlrer"e a considerable ancx.rnt of uork has beerr
done is in Tanarrya in Kiribati (see e.g. Mather, t9T3: Depart-
rent of Ho-rsing ard Constnrction, 1gB1) . Taranva is a lop
atoll with the southern portion hawirg a high poptrlation
densiQr (in 198O it was estirmted that gbcut aO,Om people
oeupied a larrd area of less than 20 lcno ) . The rnain sotrrces
of water for this hi.{r poprlation are rairnrater ( rrcof catcfr-
rnents) adgncrndrrater. as dro:gfrts arre ccnmtrr the gror:rrdrrater
represents a rnqjor resource.

As epected for gror-nrctrraters in contact witl: a carbonate
strbstrattrn all the sanples tested had a high total hardness
with the content of sodir-rn arrl chrloride ircrreasir\g $dth depth
as saLt water intn:sion into ttte fresLrwater lens becqles
irportart. Levels of nrqgnesi.un. are cpite higfr vfiich nr4rreflect a relativery higfr level of this elenent in the hostncck. Ttrere fras been reratively hi$r water extraction frcrn
scne parts of the fneshwater lens with the conseclrerre that
brackish r,rnter only is now stp,plied frrcnr sqre urclls.
Bacteriological contanination is relatively higr particrrrarly
in the areas of higfr"popnrlation density (vah.res in e>cess ofr
5OO coliforrns,/1@ cm" arre cqnrpn) ard the use of contanrinated
waters is considered to reprresent a coraparatirre health risk.
The rrestriction of use of grorrrdwater in the contaninated ane€rs
has been necqmended wittr water being taken fncrn nelatively
clearr parts of the lens and Fnrr{red to storage tanks in the
highly poprrlated ar€as to fill the gap

There is a dearth of data on grcr.mctwatens in basart lpst rocksin the south Pacific. Lfudted infornation is avairable frrrnFiji (Taveuni), Western Sanoa arrd l.lew Caledonia brrt in alrrcstall cases the rarge of analyses carried otrt was not sufficierrtto determirre retrettrer or not tte gru-rrctvaters werqe in eqtrilibrirrnwith the host r'ccks. Data on the detailed ctrenistry of thehost rrccks is freqtrently unavailable and the sarples have beerr
'rone--off" collections. Little regular sarpling and detailedanalysis r,,prk seerns to have beor atteapted.

I.AKES

Lakes are not corrnon on pacific islands ard thoee that occtrrtend to be relatively srnarl ard slrallorv e.g. Lake Tqgjn'iain Fiji ard the rnarine lakes of palau. e rnrrber or ar+iriciatrakes have been const^rcted in recent years for rmter $pptyor \drnpo,ver generation in Fiji, f,renr caledonia, pl.|G andwestern sanpa r,ritrile others are plar-rred for Fiji, mre ard thesolcnpn rsfa.ds. A feab're of the constrr-rctian of nrarryr of
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these derns has been the lack of adeqr.nte envirurrental.
assbssnent (Raj, U. et al., 1977).

The only state in tfre SPREP r€gron with large significant
natural lakes is PNG. A considerable anotrnt of research data
is available on scne of these lakes especial-ly frcnr rlrork done
brlr personnel of UP|.{G. A particularly interesting stud6r is
that of Kyle and otl-rers into the higfr mercurXz levels in the
fish of Lake M:rrq/ (Kyle and Gl"rani, 1982; Reynolds ard
Price, L974; Sorentino, 1979; l,arib, 1977 ard Petr, 1979).

Fish frun Lake lvtrrray - npst furportantly the grant pench
(Lates calcarifer) ard catfish (FkxanqnatichtfVs latirostris)
were fcurd to have levels of nnrer:r5l close to or above the
World Health Organisation recqnrerded limit of O.5 pglg ret
weig[t for total mercury. No source for this elevated ltercwy
level has been located althcr:gfr it is aqstred to be a rratrral
geochanical phencnenon as ttris area of PNG lrcks argr irdustniaL
or qgriculbral developnent rrririch could accotrnt for the pnesence
of merer-rry. Naethylmercury levels in the l'rair of ttre l-ake
Mrray pop:lation are also elevated ccnpared to neigfrbo.rrirg
populations (Kyle, l-981; Kyle and Glrani, 1982) ard a higl
incidence of alburninuria has also been for:nd (Kyle ard
lvlackenzie, 1982 ) altlrowh ttris has rrot been definitely
correlated to the elevated errvirqrnerrtal nrerr:trry levels.

These studies have used a large nLrrber of sanples ard, rnstjnportantly in this t5pe of trace elqrent uork, inter-
calibration exerrcises with the Boqganville Copper Mine
Laboratory. The intercalibration e><ereise was carried qrt
using sarples of shark tissue. Intercalibration checks shotrld
be hrilt into all SPREP trace anal3rsis projects frrcrn an early
stage.

Ttrere exists a ntrrber of gnal1 lakes on sonF of ttre smallen
Pacific Islards. Ttrcse srnall lal<es vary considerabty in
$ality trrt rrirb.rally all are brrackish to scre extent. The
salt content varies wittr rainfall. ard e>rtent of evaporratiqr
ard scne (e.g. Christras Island in Kiribati) harrc recorded
salinities above tkrat of seamater. These lal<es have lirnited
potential use for non-consurption pn:rposes e.g. wastrirlg;
cleaning. Exarples of this type of lake car be for:nd in
Kiribati, Cook Islards, Nitre, Nalrtr ard Fiji.

Results of a strrdlr on one of ttre nran-rnade freshrater lakes in
Fiji (Ivtcrrasarnr) ar€ no$r beirtg corpiled by Ilfi. preliminary
envirsnrental investigations of the rreservoir area b5r INR
teans took place in 1977 (U. R4j et 4f .) ard L9Z9/L9ffi (p. hrilret al. ) ard since 1982 limited scile-frnitorirg of ttre
linnolosr of the reserwoir, the effects of tte da qltfrqr
on the hlailoa River dounstr"ean frun the pos€r statian ard
the fisl'reries poterrtiat of ttte rreserwoir harre corrtiru.cd.
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The'reserwoir is normally anoxic at depths greater than 5rnetr€s and appears to be polymicti,c, turning over occasional,ryin limited areas especially after hear,y rains arxt sharptenperature drrrps. The norrnal tenperature variation frcrn thesurface to 40 metre deBtrrs ard deeper is less trr. soc *ioften in winter only 2"c. sorne effects of the disctrarge ofbottqn water ttrrougfr the wailoa povuer statlon into the wairoaRiver are now evident. Reserwoir bottqn water (the q,tfrorrris frcrn a depth of about 45 m) is ano>cic ard high in d.issolvediron, manganese a'd surphides. on discharge ftrcqgh the jets
onto the trrrbine blades the rryater is q*ickiy aerated a.d qr
di'scharge into the river hydr.ogen surphide is rereased ad canbe srnelt. rron ard rnanganese are oxidized ard the o;cidez,
\dnrxide prodrcts coat the rocks for r:p to 1 lqn dcnrrstrreanr.
However, norrnal river conditions seern to be r.e-established bs/a point 8 l.sn d.o^rnstream frqn the d.ischarge point r,vherre tlrefirst dor,r^stream village is sibrated. Eirects on fistrirg intlp river further downstrean have not been investigated. Alarge population of Tilapia (Til,apia nrossanlcica) tis be;establishred in the neserwoi.r ffiisrring activityis taking p]a9e prrcvirling a varr:abre pnctein strpprenent tothe rrennte inla'd villages (rNR unp'rcii=rr"a data, r.9a4).

4. RIVERS

only the larger higfr isra'ds have e><tensive river systerns -viti t evr-r in Fij i and the rnain islard of par:a. sr'r_r riversar€ present in w. Sarpa, vanua tewr in Fiji, New caredonia,
so-l-crnon rsla.ds, Vanuatu, Gr:an a.d the ottren islads of pNG.
The srnall high isla.ds in Tonga, cook rslards, Micrqpsia ardFrench polynesia also have iniermittent strreans.

sttrcies on rivers have normarJ-y acccnpanied plarrning for h}^lrc-pou/er' mining or water srpply scLrenres. r*igati"on Lirg 
"i,r""_water has not been widespread hrt sirce the 19g3 pacific-wide

drut€ht more consideration is belrg given to the rrse of tl.istechnologr.

To focus on one water quality str:rdi of a river systern theenvirqrnet'rt+ 
. 
irpact stu$ for the Narpsi copper project inViti Lewr, Fiji has been eTa. (Amar( $elonati.on rrrcorporation,1977, 19Zg; Greerrlcarrn, D., L97g). The copper deposit covers alarge area in the headrpaterrs of the Waiclirr. ni.r". This riveris one of the rnajon tribrtaries of the Rena River wtlich entersthe sea near srnra. 'I1re minirlg ccmpany (Aroax F;proratiqr rnc. )ca*ied out an extensive stu4y or lrre-catctment str€ans,upper waidina River and a nr-urlcer of boneholes in r_gzz and lgzg,The Fiji Mirreral Resources Division strrd.ied the waidirn adRerrya Rivers dcrunstrean frrcrn ttre prrcspectirg area in rgzg.

rn the Ana< stu{u a.rea eleven sr:rface water statio*s ad 4gra:ndmter stations (ssne in the mineralized zone ard saneoutside) urere s€nF)red orce a nnnttr. A large rtrIge of a.aryses
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was.perforrned. The surface w4ter was low in aciditv ard
alkaliniQr (< SO n1g CaCO- dn-1, quite soft r< SO *e C"CO^ ctn-3)
and low in sr:spended solids (< 20 n\g.ln-t) except "gt"" "periods of heaqT rain. Values of up to pooo rqg ctn-o werre then
obtained (Nanosi has ar average yearly rainfall in excess of
5OOO rm). The waten had arr exbrernely low content of npst
measured species. The bore waters showed sqreutrat higfuer
valtres for Lrardrress and a1kalinit5l4 ln tfre mineralized zone
hardness averaged 366 n\g CaCO- cLn-o r,f,ri le in the^non-
minerarized zone tLrc averqge *as 81 mg caco- cln-r. l.orrr varr-res
of copper and zinc in all waters shcnvs thatothese retals in
the orre bo$r are not nrobile in the neutral to sligfitly
alkaline percolation water.

Greenbarrnrs stud5r downstream of the prospect sho,ved similar
water properties with low varues of hardness, alkari-nity ad
total dissorved solids. These values ar€ as e>pected for a
river systern flowing thrqgh an ar€a dsninated by old volcanic
rocks and sedinrents derived frun tl-rem. River waters generarly
have rglatively low vaftres of total ct-issorved solids (roo-rso
mg crn -) r:nress they nnve thncLlgh a significant area of rpre
soltrlcle rnaterial-. This is cleaFly ilrustrated by data for
the R:rari river systern in pt.lG r,fiere the total d:issolved
rnaterial in the linrestone draining rivens was abqrt twice thatof the rivers draining other catciurents (petr, lggO).

Ttte ionic content of tj.e waidina and ptrrari river.s with ca >
It@ > Na > K a.d HCo2 > so, > cr is similar to riverrs rrprt&ride(Garrels and MackenZie, rSZr). This inclicates tlut th,e cl,ralityof these rivens is contrrclred by norrnal chemical ard biolog.ical
processes unti 1 they are aLtered by hman activities in ttre
rcryer reaches (see sections 10 ard 11). rt is likely that
other river systerm in the pacific rslarxls will follq., tte
sarn pattern.

I.CGOON.TS

The definition of a lagoon is not conpletely fixed. rn thisreview ragoons wi.1l be considered to be rarge bocties of watersubstarrtially enclosed by coral reefs or coral reefs trd lad
masses. 'll:rus are included rqgoons srrch as Tarawa, Truk, the
Papuan coastal lagoon ard Laucala Bq;, Fiji, Olcviorsly scrreof tlrese lqgoons are also balrs ard estr:aries ard thrs Len, ala
Bay will be crrsidered unden the categorl/ of b4/s ard estr"ranies.
Althorgh a large anornt of rresearctr has taken pirce cr lagocrsin French Polynesia and rrpr m.rch of the data ins rpt beenpubrished since the ruork rrras carried out in association with
rnrclear bonb testi-ng. rnvestigations of the Tararm lagoonpollution and coastal rqgoorrs in pNG and Fiji have also been
made.
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The,construction of the new extended airport on iuoenr rsrarrl
in the Trr:k lagoon required a water quafity nnnitorirg
progranne, the resul_ts of wtrich have been pulclished by
Clalrstmlte et al. (-1979, 1982) and Anreskrrry et al_. (1929,
1981) . The rnnitoring progranme exLerded for oGr th'ee y€rs
and a large anotrnt of data was collected. The observed
effects on the lagoon water quality near the construction
site rr'rere an increase in turbictiW levels (frrcrn below 1 l.truinitially to above 10 NTU ctrring constrrrctiur periods) ed
scme possible srnaller tenporary cfrartrges in pFI, dissolved
ony'gen, salinity, total phosphonrs ard total Kjeldhal nitrpgen.
A 'Post-csrstnrction Flonitoring progranrn will follow the
carpletion of constrrrction.

rn French Polynesia extensive nnnitoring fras taken place in
cqnection with the prrcposed e>pansion of the papeete port.
The inpact of this opansi-on on the Taurnoa ragoon (a coastal
lagoon) and the wider area of Tahiti ard ivborea has beeninvestigated. Audic and Fraizier (1991) give data for rnerctrrylevels in seawater', primary pncducers (nrainry algae), primary -
conslrners (algal grazers), secondary constnprrs (carnivores) -

ard filter feederrs (mainly bivalves) fi"qn sites in the Tannoa
ragoon. They show clearry the concentration effects with
increasing trrcphic levels arrd changes in averqge mercury
content with increasing distance frcnr the landnass e.s._litoral algae, 7 ng €l-'; fnilging reef algae , 4.e ,rg t-r;barrier reef algae, 2.9 ng g-' . valtres ar€ compar',ed to those
frcrn other studies particularly in the pacific regiorr. secchi
and Fraizier (198L) pulclished data on levels of irqr, copperr,
cacknium arxl lead in the coastal waters of lvbr<lp"" and north-
western Tahiti. The Ievels fcnrd sqggest ttrat ttre scuttlPacific rnay be enriched in cadnium and lead relative to otter
ocean-s possibly dr:e to the volcaric nature of ttre islards.
hlhile considerable variation in revels o.f iran, copper ardlead at differrent sites cqrrd be linked to lard inftr:errce tlcnelative constancy of the cadnirrn levels suggests an oceanicinfruerce. De Nardi, Raynnrrr ard Richard (1983) rmnitored
rnetals ' pesticides, bacteria and nutrients in the Tan-uroa

fa9oon drring 198C/8t. Ilutrient levels roere not high andfaecal bacteria ntrrbers npderate for pacific islard lagoorrsin urban ar€as ( 2o-3oo per Loo rn1) . considerir.\g the alnrostcorplete lack of pesticide nrcnitoring in the picific the
resich.p 1eve1 results sLrowing aldrin in seven of the ten
sanpling sites (in concerrtnations tp to 1ZO ng g.t *Uheptachlor, erdosulfan a.d captan at otJ.ers nras significant.
The inpact of hr-unan activities on Tanawa Lagpm has been
sbrdied by Johrannes et al. (1g7g). Ttre str,4, was prqnpted bythe rapid urbanizati;;6T south Tarawa. ThiL arried srithinadequate se.^rqge arrd garbage disposal frcilities a.d theclosure of inter-islarrd passages by rroad cErlselrrqe leading torectrced cinr-rlation in the lagoon has led to incr.easing
degradatiom of the tagoon. The res.rlts of tJ.e str-rgr nignrigrrt"a
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the high levels of faecal bacteria pr€sent irr the fagoa-r mter
and in shellfish r^frich ar€ a pop:]-ar diet itenr. Faecal
coliform counts in bivatves ranged up to 18O,Om per lOOg ard
were generally above IOOO per IOOg near all hearrily pop.rlated
ar€as. International starrdards for faecai. coliforrns in
shellfish ar€ generally less tlun 3OO per 1OOg. The chernical
status of tl're lqgoon was fourd to be rnore satisfactory witl.
adequate dilution and flrrshing of nutrient and organic inptrts.

The ecologr of Fangaruta Lagoorr, Tongatapnr lras been stud.ied
by Zann et al. (19S4). Ttre Tonga Fistreries Division ard the
Mj.nistry of Lards ard surwenrs l-ras been concerned b$/ t'rp decades
of decrining fish catches ard reported enrrirornental charqges
in the lagoon. The lagoon is urder pr€ssur€ frrcrn cqnnercial
fisheries, lard recl-anation and sand minirlg for constrr:ctiqr
Frrposes and the stury assessed ttre inpact of these activities.
The results sqggest that altJ.oqgfr tfre lqgon has been subjected
to considerable overfishing arrd degr.dation cLre to rermvaL of
nEngraves ard reclarnation of lard it is still octrrennly
pncdtrctive, No evidence of pollution was for-ud fn:nr the
water chanistry data althalgh tfe gr.curdnater in the
surr€nrrding land ar€as shorved higfi levels of nitrate and
silica. Effective strippirg of rrutrierrts in tre grcr.rrdrater
before entry to the lagour was sqggested to accor-s.rt for this.
BAYS AT.ID ESTUARIES

l4ar5,' ba5rs in the tropical, pacific have their water npvenprrE
characteristics strorrgly affected by offshore corar reefs ard
have shorelines dqninated by frirgrng coral reefs or rntr\gnoves.
Bays wtrich are the eshraries of significart riverrs mqr h",r"
the offshore neefs brrcken by rarge gaps d:e to ttre ioniuitary
effect of cold, fresh, silt-laderr water on coraL growth. A
nud)er of balrs urtrich are r:sed as rn4ior har{cqrrs or as ctisposalsites for trrban ard ird.Etrial- rrasteuater ad sewqge have beenstudied. Ttrese include Vila Harbotrn (Carter, 1g83t, pqgo pqgo
(Soule ard Oguri, 1gB3), port lvtrresby (lr,toore, Lgg2l, f,arrcafa
Ba5r, Suva (Calchrell Connell Engineers, 19g2) arrd Apra Harbor,
Cilan (GEPA, 1982a). As an exanple of a rruell ^rn, hairfy
carprehensive rnonitorirg shrry the la.rcala Baq,r uork will be
disctrssed.

sutza, the capital ciei of Fiji, has at preserit a greater citlr
area popnrlation of about 1so,mo persons ard it is esti-mted
lFt ty the year 2ooo this will reach 3oo,ooo. Ltr unrtil early
L983 the rnain Srla sewage vrorks at Kinc5ra treatecl sewqge fr.cnr-a contrih.rtory poprrlation of abqrt 12,obo h.rt d*irg rgag the
:"h:r. was e>qra.ded to receive sevrage frun a population of33'mo. Further develoFnrents to i*rease the c4acier tocater for sewage frarn a population of 6BrmO and later to
12o,ooo are noh, being designed. Ttre effh:ent frqn the Kinoyaplant and a srnaller ptant at Raiwaqa a1l fllors into Lancala
BaJf (see Figrre 1), a bay r#rich forns part of the
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eshrary of thle Rewa River ard has an offshore barrier reef.
To assess the prrcbable effects on La:cala Bay of the irrcrreased
effluent frour a long term nnnitoring prografirrn was begun in
1979. Organizations involved jn the strrd5r incltded the
consulting engineers - ca1durc1l cornell Engirreerrs ( fi.rrded bs/
ADAB), the Fiji tublic Works Departrrnnt, the Ftydrographic
Llnit of the Fiji Naly', Ministry of Agricultrrre ard Fistreries -
Fisheries Division, the Fiji Mineral Resor-rrces Deparbrmrt, tlrc
Colonial War ltternorial Hospital ard the USp Institute of
Natural Resources. A rnajor collection of data was made
betnteen 1979 ard 1982, with srnaller scale nnnitoring
cqntimrir\g since 1982.

Results so far interrcreted strort the grohrth of algae in the
bay to be phtosphon:s limited - a
It is believed, Lrorever, that the

relatively urnrsual situation,
arnrnt of phosphorus

7.

entering the bay frqn the seffrage scheme will not crlrse blocars
as ev-en by the year 2OOS Kinoya disctrarges will only prowide
a 5@, irrcrease in phosphonrs loading i-lr the @ ard growttt
will stil1 be phosphorus limited. At present N/p ratios fon
the bay average 18O $dth averegi nitrCIgen levels of 3.3 rg/l
and average ptnsptrorus of O.O18 rrc/L. Recent bacteriological
str:dies on water and shellfish frcm tlre bay (rNR, unp:blished dataJ
have irrdicated the possibirity of serious pncblans ard it is
hoped to continue scrne of these stuclies in future SpREp
activities.

DEEP MEAI{ WATER

The qtraliff of
of this review
Netrrcrk Report

DRINKING WATER

deep ocean water is considered beyond the scope
ard will be considered in the SPREP lr,britorirg
on Oceal'lograpfy.

E.

rt is alnrost inpossible to ccrqpane drinkir\g r*ater srrylies md
qt;talit5r in the Pacific sirrce the variation in stpry, tr.eatrrent,
reticulation, quality and erpectations is so great. T?ris can
be seen if the exarples of pulclished rnaterial in thne€
localities are conparred - Guan (Cfpa, Lgg?a & b); Nir:e (Dormes,
L981; Water{ronrse, 1981; Brodie et aI., 19Bg) and Savo Island,
Solarpn Islands (Srrcdie et a1.,-Lg6).

rn Guam continuotr.s, extensive, ccrprehersive rnsritorirg of
drinking water occurs. violationrs of the quarity standards
(USEPA) are innrediately investigated ard the p-rblic is
notified. since GEFA was estslished in 1g?3 tfie rnrrber of
violations has declined rfiile the bacterial qrrdier of drirrkirg
rrater tlas inproved dranatically. TIre gru-urdHater has been
erctensively sh.rdied (GEPA, 19Ba) md see Sectiqr Z).

rn Niue ttrer"e have been a ntrrber of studies of the grunctmter
tfiich frave e>canined a consi-derable rarlge of uater quality
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paraneters and in necent years inclrrded a continucrrs clreck 6salinit5r ard bacterial levels. The water is q*ite hard (1@-
?oo *qlI_$c!r) a.d often contains carsiderabre quantj.ties ofrrqr (o.5-4.o-nLg/r).' D:ring the druagfrts of 192? md 19g3p-urping was severely rrestricted to prrevent saltwater intprsion(Dor^^es, 1gB1; Waterhouse, 19gi.; Brodie et J., t9g3).

savo rslard is a gnarr, high vorcanic islarrd near Guad,alcanrarwith a poprlation of approxirnately 2,s@. Tte vorcano is stillssni-active, venting stean arrd gases into ttre tl-rree nr4jorstrears tln:s car-rsing thenr to be trnr-rsable as drinking rmtersources. The principal sources of drinkirlg urater are thenLrr=rqls open ntells jtrst above the higfr water rnark. D:ringheaw seas (particrrlarly in cycrone gernie, 19gz) rnany or &rewells arre contaminated with salt rater or even hrried by coralrrrbble ard sand. pigs arre ccnrr'n on the isranrd ard ofterr r.oanfreely near the we1ls $d-rich do not arnr4rs have raised sides.
The water qralier of the werrs is abysnrar. Thene is arrra5rs
:*rty,cqrtamination - often in excess of 

'OO 
orgadsr;/ruu cm (total coliform) ard the salinit5r of nrar5r vrel1s ishi$t (cnroride 1eve1s > sm ngz'l). rf tire rtrerl water hasalways had these levers of salt (sqne up to Ld. of =""rmt."lthe poprulation rust be of considerabre interest frqn a nredicalpoint of view as to the pLysiological effects of a cqrtirualnatural higfr salt intake. rt is hoped to prowide ttre peopleof savo with roof catcl-rrent water in ttp not too distantfutune (Srodie et al., tgg3).

Ttre inf}:erre of roofing rnaterials ard storqge constnrctiormaterials on ttre quality of roof catclment o:t"" has receiledlittle investigation in the region. Dormes (fgaf ) rroted higlrorganic csrtent in rrater frqn the Tokelau rslards ard linb;thris to leachirg frr.rn r,,ooden roofing 
"otp-r*G. The organiccortent of the water contribrtes to an wrrcceptable taste ardodo'r. srnalt anounts of zi.c rere also fq.ud- in rrain mtercollected frun galvanized nooves in t},e Tokelaus ard Niue hrtlevels rrere nre11 within vJHo guiderines. Recent anarysis of socalled t red. freer paint trun romga r:sed to paint catctnentrooves sho$red levels of 0.6% lead (rNR unFbii=r,"a &ta, 1gg4)bnrt rp follow-r.qp shrdies of the water lead content or bloodlead contents have occurred.

I,TARINE N[JRSEtilT AREAS

one of the'ost sericnrs effects of coastar water porJ-ution isthe rechction in the prndrctivity of inshore 
"r="= usd asbreeaing and nursery grq,''ds for rnarine arimars ancr partio.rlarlyfood aninnls. .ltre possible effects of loss of rnangnove aneas iswell docr:mented. Ir4angroves provide attactnent sites rono5rsters and srnall -snails', prarent erosion of for"eshores (infact thqg are land e<tenders) ard provide a Uasis for the foodchain of organisns sr:ch as fidd.ler cratsrs, bivalves ad larval
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fistres (StiltUetger ard Rowlqg, 1980). N4angrove ccnsenratisr
in nrost Pacific states is very rrleak ard rreclanation of
mangrove ar€as for uses strch as b:s depots (Fi.ji Titnes, 29
Decenber, f983) especially near the larger cities proceeds
apace.

An interesti4g study of tlre effects of an oil spill in Apra
Harbctr, Gtram on a rnangrove ccrm,rnity has been Fbfisrred by
GEPA (Stillberger and Rcrlley, 1980). T?re oil cante frrrn a
leaking h.rried pipe carrying rnarine diesel fuel. 13,579
ntar\grove trees died in the area alang with large rnnbers of
fiddler crabs, fish, Porhrnid crabs and bivalves. The
final estimate of ttre voh.rne of tlre spill was 1O,OO U.S.
gallcrrs ard this destroyed an irrnediate area of approxinntely
18,OOO squar€ rnetres (4 acres). Furttrer danage to a larger
ar€a $ras erpected. Sirne 198O ttre offerding corparry has
been required to clean up ard restore the affected areas.
The successful r.eplantirg took place betueen Jtule ard
Aqust, 1981 and by Septerber, 1982 over 2,5@ netrr rnangrove
trees were grohring in the restored areas (RorrlleSr ard
Strcg, 1983).

IMBAN AREA WATER

It is now recognised in developed countries that stringent
controls are needed to protect water frun pollution in urban
and irdr:strial ar€as. With irrcreasirlg tu.banizatiqr and
irrcbstrialization in the Pacific the sarp controls m.rst be
enforced. Streamtater, rivenrnter, gru:ndwater, rainvlater
ard coastal water are likely to be affected. Sirrce nnrr3r of
ttte Pacific island cities lack both adequate sewage systerns
ard water reticulation s3rstenrs ttre prablers ar€ ccrpcurded.

In l,ae, PNG, ttre h:ntnr River flows tfirq{Eh a nrrber of villqges
and city strhrr{rs. The Taraka sewqge works effluent also
disctrarges into ttre river. TYp self-trelp settlenrents rfrictr
lie on the Rlrtxr River have beerr ercanined by perscrrel frqn
uNrrECH (Mallard and lr4alrorqg, 1983) to estimate water quality,
water usage and the effect on prblic healtlr. Taraka S€lf-
Help Settlenpnt has access to the towrr water srlpply ad city
rlrbbisrr collection utrile e-drtr does not. T?re hrrlou River ad
adjacent strears roere shoun to be higfrly polluted with faecal
coliforrns and in most areas not even safe for batf,rir\g (4,61 of
sarples contained > 2OOO faecal coliforrns /fiiJ. ) . Statistical
analSrsis shcnrcd that the occurr€nce of diarr{roea, ear and eye
infectiorrs was higfrer in Brrrbu thar in Taraka. ?4 of peqle
in Brrrtrr verrsLls 4a'/" of people in Taraka reported diar*roea rrfiile
in Rrrtru 29% t:erd ear infectiqrs afi, %% qle i.nfectisrs ad in
Taraka tl.e correspording figures were 16% ard, M. obnriqrs
contanination of we1ls by pit toilets and of snall streans
ard spnirgs b5r trorsetrold rLbbish rcas rroticed in Rrrhr.
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11. INDUSTRTAL WASTEI^IATER

Very few studies have been rnade into the ccrposition ard
effects on irdustrial (non-rninirg) wastewater dischalge in
Pacific island states. Exarples have incltrded: fishr
processing wastes in P4go Pago, A,merican Sanroa (Sqrle and
Ogurri, 1983), edible oil plant waste in Suva, Fi,ji and
sr"lgar mill effluent in Labasa, Fiji (tee, 1g?9, 1gB1). The
Sanoar stuqy prepared for the USEPA investigated the fate
of ttre wastes and pulclic health inplications frcrn the tup
canneries in Pago Pago in early 1982. One of tlre carneries
is ncrlr being forced to inprrcve waste disposal r,rf,ri1e ttre
gther had alread5r voluntarily installed anti-pollutian
nEasur€s.

In Fiji ttre edible oil plant investigation was carried o.rt ry
INR on the request of the harborrrnaster. The eaya river
probleln (srnell,'hiEl BoD values) was fqJrd to be a consequence
not ,just of the actr:al durping of irdustrial effluent but
also of the nab"rre of the river at the discharge point.
Ttre river is slour moving and meandering at ttris point ad
it has been fo:rd tfiat ttrere is a depressim in the river
bottcrn close to the dischrarge point. Ttn:s the higfr density,
organic rich effluents sink into this depressiorr, deoq4gerra-
tirg the river at ttrat point ard creating a prnblem for the
loca1 irrtrabitants particularly drring U1e ,rdry, season
lvhen the river florry is particularly slweish.

MINING ACTNTITIES

Itlary of tJ.e larger mining projects in the region have had
extensive enrrirorsrnntal inpact assessments made ard tfiose
that have gmre ahead have continuing nrcnitoring sctrenes.
Exarples are Boqganville Copper (pt\tc), Ok Tedi (pt€), the
Vatlrkqrla gold mine (Fiji) ard ttre proposed Nanosi copper
mine (Fiji).

Mines strch as Borganville copper hnve proctrced 'ast ernzirsr-
mental effects on str^eanrs, rivers ard tlre coastal lagocrs
tnrt ttte ecanqnic benefits of thre mine nere estirnated to far
o.rtweigfr these detrinrental effets. rnforrnation sr tfie
effects is often politically sensitive ard is therefore not
alwaSrs easily accessible. rn both pNG and Fiji the contr.ol
of mining wastes is one of ttre strwrgest ar€as of waste-
water legislation and all such projects rrrst have a detailed
envirryrental in{ract statenent. Ttris is not the case wittr
marry other t5pes of incfustrial activity. The control of
envirrcrrnentar degradation in minirg projects in areas ofrq€h terrain and higfr rainfall s$stantially adds to the
cost of the prrcject and rnzry even be a bar to tlre entireprofitabiliQr of the project. Recent prnblerrs with the
slow collapse of the tailings dars area at ok Tedi (Janrary,
1984) have serio.rsly affected thrat project. subseq'ent
discharge of cyanide frtrn the treatnent plant with ec<terrsive
aquatic biota nnrtalit5l dourstrean and the loss of
appraDcirnately 2oo tonnes of cyanide fncrn a c4sized barge

L2.
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in the river have added to the prrcblems. The problenr of
disposal of wastes frcrn the Nanpsi copper prospect alag
with fallirqg world copper prices were rnajor factors il
the npthballirg of ttre project.

T
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l. AIVIERICAI{ SAlvlOA

Laboratory Facilities

The Water Otafit1l Laboratory of Alerican Sarpa is involved
in the analysis of drinkirg vrater, nab.ral waters and rdaste
rdaters. T?re laboratory is staffed by a Stpenrisor (l'bter
of R:lclic Health graduate) and 4 laboratory tectrricians rtro
lnve attended basic training courses on rater analSeis. A
need has been identifiedfor an elearded errvirornental
laboratory to ccrplenent the Coastal Zone lvlanagenrrt Plm
and the Onlity of Life Plan. The l&oratory is eqtripped
to carrlr out basic water quality tests. ScrE sanples ane
sent overseas (US) anrrually for npre detailed anallrses.

Legislation

Anerican Sanoa is covered by US federal envirqnsrtal
legislation and has fclr pieces of territorial legislatian
dealiag wittr water ard waste water - T?E Envircrental QralitSl
Act, Ttre Safe Drirkirg Water Rrrles of Arerican SaDa, Water
O:aIiW Drirkirg Standards of Arerican Sarpa and tle lrafiyir+'al
Sewer Systal Rr-rles of Anrenican Sanroa. These acts ar€ ffiritor€d
by the Envirorrnental Orality Ccnmission. Coastal polluticr
is controlled urder the Coastal Zone lvlanqgenrent Act.

Ivlcnitorine ActiviW

Drinking water sanples (rainrmter systenrs) are ana-l5rsed at a
fneqtrenqyr of 27 per rontl. for the Arerican Saloa Goverrnpnt
Systen ad 3O pernurth for irdivi.l'ml village systems. These
sanples are analysed for total and faecal coliforrns, turbidi$
trd (if appropriate) r'esi.r'al chlorirn. Nabrral mten seles
frcrn streanrs (ZO per nronttr) ana beacfies (2O per npnttr) are
analysed for faecal coliforns. Sanples frqn the rnain harbow
(48 per quarter) ard adjacent strears (4 per quarter) ane
analysed fon tur{ridff, total solids, dissolved
oglgen ad (for ttrc streanrs) oil and grrase.

Needs

AvailabiliQr of closer facilities for ccnplete rrater
testing

Training of tecfrnicians and Fblic tealttr analSrsts
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2. Cm( ISLAIIDS

Laboratory FaciIities

Drinking water analysis is carried out in the hospital
laboratory r*rich is equripped to do bacterial ard basic clremical
tests. Ttre laboratory has a F|,ACF| field npnitorirg kit. Tulc
staff are involved in water analyses, 1 senior laboratory
techrriciarr ard I laboratory assistant.

Legislation

ltp Rrblic Healttr Act ard Ondinsrces contrrcl contanination
of rrrater r^hile water catcturents and r€scurces are cqrtrolled
by the Conservation Act of 1975. I-ocal acts srch as the
Rarotalga hraterworks Ordinance ( 1960) ard the Hqsing
Inprovenent Schene No. 4 Subsection 2 of tfe Cook Islards
Arendrsrt Act (1960) contrrcl local water *pplies. The
llarbo.r Control Act 1971 pnchibits pollution of harbanr.s.

l,lcnitorinq Activity

Apart frun drinking water tittle nuritorirlg is carried qrt.
lbnthly inspections of all rna,jor water intat<es ard analysis
of sarples for basic microbiological and chernical parancters
occur. Several batches of sanples have been analysed in l,leur
Zealard over the past L5 y€rs.

Needs

o Better instn-urent maintenance

o Training of technicians and Frblic health officer.s

o ltlore rigorrcr-rs and continuous nnnitoring

o lvlcne basic equigrcnt for water arnlysis
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F'EDERATED STATES OF MICRONESIA (FST'IJ

Laboratory Facilities

As FSM was part of the Trust Territories of the Pacific Islands
(ffpf ) drj.nking water qr:ality was regglated by the Trust
Temitories Environnental Prrctection Board ( (TTEPts) . Thus
in ccnrrpn with Palau and the Marshalls the mai-n centres $rer€
eqripped with a water arrd waste water laboratory. In FSM
these are located in Ponape, YErp, Tn:k and Kosrae i.e. one
in each state centre. Each laboratory shcnrld be equipped
with the following rnajor itenrs to rneet TTEPB requirernents.

o rlErnbrane filtration (MF) bacteria testing kit

o 2 incubators

o b:rbidimeter

o pll rneter

autoclave

refrigerator

chloride and resictral chl-orine Hach test kits

Itlith this eqrignent bacterial and sinpJ-e chernical paraneters
carr be npnitored wtrile once a year s€mples are also sent to
rnainland USA for ccrplete water arralysis to USEPA stmdards.

At present mrch of the eqripnrent available in FSM, Palau amd
lvlarshall fslands is cpi-te old and due to lack of rnaintenarrce
sqne iterns are not vrorking. This prcblenr is conq:or-rrded hryl
the sanitarians Iack of training in rcrrtine rnaintenance of
the equipnent.

Le.qislation

At present Fslvl is still covered by the TTEPB regulations in
particulan Chrapter 13 of Title 63 (Air, L,and ard Water
Pollution) of the T.T. Rrlclic Law 4C-?8. These regulations
were developed in close cooperation with the tJSEpA so ttre5l
also ccnply with the US Federal Water pollution Control Act.
FSM is now drafting its cum ftrvirorrnental oualiW act rrtrich
is available in draft form. T?re T.T. Errvirorurental e:aliW
Protection Act will also rernain in foree.

It4oni toring Activi ty

Tourr water supplies are regularly rpnitorred. pncblenrs have
arisen chre to the qge of the water reticulation systenr ard
strlcsequent heaqg leakage ard contaminatiqr cqrbined witfi the
inadeq,rate training of rnarry of the water systern staff rrd the
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strritarians. The cholera cnrtbreaks and continuirg dysentry
prqb"lems on Tnrk are rrrell locmn.

Needs

o Better instnment maintenance

o Trainirg of prblic health anal5rsts

o Availability of closer facilities for canplete rrrater testirg
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4. FIJI

LaboratorTr Fac i I ities

A nr-rrlcer of goverrrnent and universrty laboratories are
inrrolved in or have facilities for water analSrsis.

A. Koronivia Research -ctation (yinistry of prirnary rndustry)

This laboratory has sections devoted to Egricrrltrrre, food
and forensic anaryses, and has a staff of 3 chsnists and
8 technicians. rt is equippea wrth an Atcmic Absorptiom
Spectncphotcrneter (AAS), Gas-Liquid Chrsnatographs (GLC),
W-Visibte Spectrophotqneters ( W-VIS) and a wide range
of basic laboratory instrrmerrts and facilities. The
laboratory analyses water for chsnical paraneters for
tl.e Healttr Departnent on request.

B. Colonial War fr4ernorial Hospital l-aboratory ( SuvaJ

ltris Iaboratory analyses water sarples frcnr tl.e Central,
Northern and Eastem Divisions of Fi.ji on a regular basis
for bacterial q'aritSr for the Health Departrnart. The
testirg is dqre with facilitres strarred with the normal
hospital diagnostic test prqgrame. I-autct(a Hospitar
Laboratory penforms a sirnirar serwice in ttre western
Division.

Kinoya Sewage Treatnent plant Laboratory, Srnza (Rrblic
works Department) carries out bacteriar ard basic chemical
tests on water fncrn sewage qrtfalls ard surrq:ndir\g ar€as.

rnstitute of Naturar Rescx.rrces il.lniver'rsity of tlre scutfi
Pacific ) L.aboratory

This laboratory with a staff of 3 chenri.sts and 5
technicians is eq-ripped wittr AAS, Grc, [Jv-vrs, Fruorirneter,
MF bacterial test equipnent and a wide range of basic
laboratory instrr.unents and facilities. rt analyses water
regularly for the Fiji Rrblic Vforks Departrcnt, hotels,
fis,heries projects and the Torga Water Board.

Schoo1 of Nahrral Rescr.rrces (Univensiff of the Sqrt*r
Pacific)

the school is eqripped wittr AAS, GI.C, tJV-VrS etc. hrtpriorit5r must be given to teactrirlg functiars. Tlre
equiprnent can be used as a baclo:p for ttre Instittrte
laboratory.

Geological Survq; (Ministry of Energr ard Mineral
Resurrces taboratgry)

This laboratory is egripped with AAS and other facitities
and does scrne rortine water analysis for tfie Fiji phD,

c.

D.

E.

F.
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G. At pr.esent the Fi.ji Governrnent is plarnring to upgrade
water analysis facilities at Korqrivia and the colonial
war Nlenrorial Hospital with possible ftrrding frcrn UNDp
and at Kinoya with possible funding frcnr ADAB.

[,e.eislation

The following acts and negurations control water quality and
waste water discharge - R.tblic Hearth Act arrd Regulations,
Chapter ll1; Rre Foocl Act, Chapter 116; R1-e Food ReguJ_ation,
Chapter 97. AII these are very old acts e.g. the Rrlclic
Health Act dates frsn 1937 and are at present wrder r.eview.
The water supply ordinarrce 1955 controls water catcfrnents
r,rthile the Land conserwation Board established wrder. the Lard
Conserwation and Inqrrovennnt Ordinance 1955 has the
responsibility of csserving and irproving water resources.
The Mining Act and. Regulations 1966 control mining close to
water stpplies. lhe Haricor:r Act l9Z4 and the Continental
Shelf Act protect scrne coastal areas frcm pollution.

Itlorritoring Activi ty

Drinking water supplies are tested regular.ly for bacterial
quality. There is no regular,monitor,ing ot- waste
water and inrtrrstrial discharges except urfien ccmpraints are
received. No regurar monitoring of sheltfishr frcrn urban and
indrrstrial foreshores takes place. Ttrese pr-oblerns are
conqrounded by a shortage of health inspectors and the wj.de
scope of their responsibilities. There is no regular
reqrirerrent that envirq[rental inpacts be examined before
large developnent projects are begr:n.

Needs

o Better liaison betvrcen laboratories rrrithrn Fiii
o Better use of existing facilities

o More effective legisration wfrich will require a continuous
rnonitoring pnogramte in urban ar€as

o A diplcna course for Health fnspectors

o To prrcvide a conplete senrice to the region the fNR
laboratory needs staff and equiprnent

Selected Biblio.qraplT/

Baines' G.B.K. Ecologr and gecnnrphologl of coastal ecosvsterns
(nrangrove lagoon, coral reef) particularly in terns of
information and urrderstanding apprrcpriate to coastal
rnanagernent: mainly Fiji, but also Funafuti, Tuvalu
(s.e. r s.n., j-gZB ?).
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Mineral Sand Deposits, Ba'. Technical Report, filFl, IJSP,
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Rewa Rivens - Prrcgr.ess Report No. 1. Fiji Mineral Resq.ureg
Divisiqr Report No. 9, Suva.

Lee, G.,W. 1978. Report wr disctrarge frun Fiji Foods factory into
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Suva.
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@ur[e, B. 1981. Report qr the Fiji aquatic insect srrwqT.
&rvirqrnental Studies Report lio. 9, fNR, USP, Su\ra.

Lee, G.l{. 1981. Report on a prelfurirnry investigation into the
alleged pollution of the Qar,ra river. Envirornsrtal Sb.rdies
Report No. 8, INR, USP, Suva, 6p.

Ktrmh:ba' P. 1983. Traditional lcrorle{ge of the rnarine ernrirqnsrt
in Fiji. Technical Report, Ilvft, USP, Suva.

Petr' T. 1981. Tectrnical r€port om missicn to aqsess the fistrery
potentials of the i\bnasavu \droelectric dan in Fiji. FAO
Fisteries Department Report.

Fetr, T. 1982. Secqrd technical rcport an nissian to Fiji to
assess the fishery potential of lvhasa\Ar fqflnoelectric da,
with ccrrsrts on Vatur.tr Dan - An Interim Report. FAO
Fisheries Departrnnt Report.

Fetr, T. 1982. Third tecFrnical report ar missian to Fiji to
assess the fishery potential of lvlonasarrrr and Vatrrnr reserrrcirrs.
FAO Fisheries Departrent Report.

Bandler, H. 1982. Laqge water and lydnelectric &rrcloplrents in
Fiji. Seareh, 13 (1-2), 26.

Corrtrtwealth Departrnnt of Transport and Ccrstrr.cticr, 1982.
Kinqga sewage treatment plant: report qr receivirtrg nater sbrff.
Rrblic Works Departrent ard Ministry of Wor*s and Connrnicaticr,
Suva, lOOp.

Ooqer, M.J. L966. Destruction of rnarine flora and fa.rra in Fiji
catrsed bS/ ttre Lurricane of Febrrrary 1956. Prcific Scierrce
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Frpject - erndrcrrnrg_rtal pregfeFs rcpor"E, Srlva.

Anax F.re]-,oratiEn (Arstnaliaj fncorporation. f9?S. Irkrnosi p,roJect -
env:ir."cnnental pnogress r€por,.tr, $uva,
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ttt{ghes, }t..M. L977. Aquatic weed csrtrror irr .Fiiji: str*ies of'the
ecolo.g1 or rtnerillq vertre(llata in the Rerya river poesibr.e
mqtllocls of conttrol.: rreseansll re,porte (1969-?6). I{ZDSIR
ldeLllngtcrr, 496p.

Kirrg, M.G. 1980. The sater tSracinth Elqlihonria crassj.pes in the
Ba niver. Westefn \rttl L,ew. Il,fr, tts .-

ivbClyrrurt, R.B. 1982. EiozirWrierrtal Asses$Fnt proced.u.res forFijit. S,HREP, SFC, Nor.rea, 35p.



37

5, FnEf,CH POLIXES|TA

Laboratory FacllltLes

A. Servlce drhyglAae et de salubrltE

B. Syndlcat pour la proootlon des coununes de Po1yn6a1e
frangaioe

lteae tro organlzatlons functlon 1n the routlne
suryelll,anae of drlnklng water supplles ln a slnllar
ray to Servlce noblle drbyglCne and Buneau drbyglEne
nunlcipale ln ller CaIedonla.

C. Offlce de Ia recberche scletrtiftque et technlque
outre-ner (OnsfiH)

ORSIOM has good laboratory factl.ltles but lts naln
taber relabed research lnterests are ln oceanograpbyt
tbe lagoonal ewlromeng and lslend hydrologgr.
15 reeearch staff plus support staff are eoployed.

D. Etabllaaooent pour Ia valorLeatlon des ect1v1t6s
aquaooles et nartblnes (EVAAI{)

ltls mrlne blologr lnstltutlon ls actlve ln research
lnto flsh stooks, aquaculture, both of flsb and
Lnvertebrates and flsh and shellflgb dlseaae.
Eleven colentlsts plus support staff are aployed.

E. Laboratolre dr6tude et de survelllanoe de lrewlronaeaeut
(LESE)

ltlg laboratorA ls aotlve ln lhe rcnttorlng of the aoastal
narlne enylronoont ln partloular tbe oonltorlng of heevy
letala and pestlclde regldueg.

F. Centre natlonal pour lterploltatlon des oo6ens (CXE[0)

Thls laboratory ls qulpped rltb aa auboanelylar and
otben equJ.paut. Horeven, lts baclc negeatrob alns ere
ln the area of aquacultune. 18 researcb ataff plua
aupport staff, are oployed.

Ler1glablon

Uater supply naprgeuont ls a responelblllty of tbe oonnrncs rhlch erl
cbarged by the terrlborlal autborlty rlbh prwldlng rater to tbcln
populatlons. Acoordlng to erlstlng leglslatlon, uaLsr reaouro€!
lelego€nt 1g a responslblllty of tbe terrltorlal authorlty. Yltb
neapect to nonl.borlng Freneb leglslatlon on drlnlclng uaten rupply ta
not applloable to Freacb Polynesla and looal. regulatlons brve not
bcen developed.
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l{onltorlns

The Servlce drhygldne et de salubrlt6 nordtors rater supply
especlally ln urban areas but as thelr paper a! tbe lilater Regources
of Snall Islands t{orkstrop (Suva, FiJl, 2? June - 9 JuIy 1981t) states
nNo waten dellvered for consunptlon neets ihe sardtary requlreoenbs
on bacterlologleal qualityn. llonltoring of outer lsland supplles ls
extreuely llulted - as 1s the case ln all Paclflc lsland countrles.

Selected Blbllocraohv

Syndlcat pour la pronotlon des connunes. 1984. Countra Paper -
French Polynesla. Presenbed at tbe Coooonueal.ih Sclence
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FUl, JuLy 1984 , 1 3p.

Rlcher de Forges, B., Gros, R. 1980. Contrlbutlon i lr6tude des
pol.seotrs de longue llgne dans 1e Paclfique sud. Cahlers de
Ir Indo-paclflque, 2t 185-216.

Gros, R., Jarrlge, F., and Fraizier, A. 1980. ltydrologie de la
zone nord-ouest du lagon de ffanglroa. Rappont CEA-R-5028,
Connlssariat A lr6nergle atoolque, CEN-Saclay.
Glf-sur-Ivette, l1p + tables + figures.
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ttlchel, A., Colln, C., Desroslires, R., Oudot, C. 1n1,
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Oc6anogr., 9* 375-402.

Renon, J.P. 1yf8. Un cycle annuel du zooplancton dans un lagon
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Rlcard, M. Badle, C., Renon, J.P., Sineon, C., Sournla, A. 1978.
Dorm6es sur lrhydrologJ.e, Ia productlon prlnal.re et le
zooplancton du lagon de Iratoll feru6 de Takapoto (Archlpel
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Connlssariat I J.r6nengle atmJque, CEN-Saclay,
Glf-sur-yvette, 89p).
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flgurea.
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Rappont CEA-R-508!, Counlsserlat I lr6nerEle atclque,
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GTIAM

Envirsnental and water qtrality nratters are very rell nsritortd
and contnclled in Guan sirce tlre territo4l has an rctive EP{
*rich is part of the USEPA.

L&oratory Facilities

A. Guan EnvirqrrEnt Protectian Agencl/ (GEPA)

this laboratory is fully eq.riped wittr AAS, cLC, trS-VIS
ard lvlF-bacterial testi4g eqtriprent. It enplogrs a large
staff to operate its Safe Drinkirg Water Pr.ogranne,
Ccm.mity Wasteuater Progrannn, Indirrir$'al Wastmter
mogfarrn, Water elaliff trtanqgamrt Plan and Writorfuig
Serrrices Division as rrel1 ae rrorr{rater nelated
progralrEs.

B. Water and Eneqgr Reseanch Instib.rte of the Pacific
Islards (WERI), l..triverrsity of C'uan

This laboratory is eqripped with AdS-+GA (fpateA gnephite
atcrnizer) , W-VIS ard MF$rcterial. testirg ecfrirgrt.
It has carried out a large rnrrber of inrestigaticls
into water related enrrir"crrrgrtal matter.s in Cr.ta and
TIFI (also see bibliographies of TIPI states).

C. tlniversitlr of Guan Marire Labonatory

'lhis laboratory has also carried ant large scale
investigatirys of coastal errvirqrrental- rmtters brt with
erplusis rpne on biological aspects.

D. Ltriversitlr of Gtran Chemistry @arfuerrt

This deparbrcnt is equipped with AA5, G[-C, IJV-VIS etc.
brrt priority rrust be given to teachirg firrptions. ft
can serve as a back-tp for the WERI ad lvlarine Laboratory.

E. Cruan Cqrm.rrity College

Altho@h not l'ravirg extensive l*onatory f*ilities thls
college runs an actirre progname of traini4g pJrlic
utilities uprkers to wtrich TTPI peqle cqrld be serrt fon
tnaining.

lcgislation

Title IJCI , Goverrnsrt code of qJan (Fvirusrtal hotetlcr)
gives legal auttroritSr qo the GEPA. ThGe secticrs inrolwlrg
unter ircIude Chapter fI (Water Resqrrces), Cheter IIf
(tlater Pollutiqr Control), Ch4ter W (Se*qge Dispeal),
Ch4ter \n (Pesticides), Ctrapter X (@ratons Certificdlqr,
Ctnpter XfIf (Safe Drinkirg Water).
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Monitorin-q Activitv

GEPA has a very acti"'e monitoring progr-amne co!.erlng drirking
water supplies, wastewater and coastal and inlard surfacewaters. wERr is involved in monitoring of special sbrdies
strch as urban rtmoff conrposition uf,rile uoG N{arine Laboratory
has carried out a nwrilrer of specral stud.ies into the coastal
envincrurnnt.

Selected Bibliosraphv

T?re literature on the Guan water.
It-tnerous reports frcnr GEpA, WERI
are available, e,g.

envlronment ls very extensive.
ard UOG Marine Laboratory

stillberger, G.L. and Rowley, D.M. 19go. Biological effectsof the GoRCo oi1 spill on the l,aguas mangrove cqmln1lty.
GEPA Report.

Branch, J.8., Mink, J.F. andWorlurrd,,J. 19g2. No'l*rern
Guan Lens Shrdy - Sr.rnrnry Report. GEPA Report.

Jones, R-s. rg?4. An rnvestigation of the biological a'd
oceanographic suitab:_J_ity of Tonguan Bay, Gtran as apotential site for an ocean cutfall. Marine l-aboratorv
Report, UOG, Agana

*narley' T-L. and zoLarr, w.J. 1gg1 . water, qr:aliez assessrnentfor Agana Springs. WERI Report, UOG, Agarn.

Arnesburxr ' s . s . rgrz . Mar"ine envi rsrnental basel ine report :comrercial port, Apra Harbqrr,, GLr€rn. UOG, Agana, 96p.

Chernin, M.l. LgT?. Marine neconnaisance survey ot.proposedsites for a srna[ boat harbcn* in Agata Bay, Gtram. UoG,
Agana, 55p.

Eldridge, L.G. I9Z?. Marine survey of Agata Bay, cusn.
UOG, Agana, 25Lp.

Elureatr of Planning, Lg7?. caram coastar. n'nagement prwra'rE
techrrical reports. Agana Zv.

Henderson, J.c. rgz4. prrctection of the water lens in
Northern Guam. Guam Recorder 4(1), 33_36.

Qgg' J- 1978. The inpact of t5phoon panela (1926J on Guan,scoral reefs and beaches. pacific Science gZ(Z),
105-118

Rardall-, R.H. rg?4. coastal Survey of c,,arn: finar nepont.
Marine l,aboratory. UG, {gana, 1Klip.
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7. KIRIBATI

l,aborator:r Facil ities

A. Tarawa Hospitaf l"aboratory. Ttris laboratory tests the basic
chenrical ccnpositiqr and bacterial csttent of retictrlated
water on Sctrtfi Tarawa on a Fegular basis.

B. Atoll Research Ln-rit (l.JniversiQr of tl.e Santh Pacific).
this laboratory is equripped v/ith a colorineter' a
salincnreter and sanpling eqtriprrrent ard co.rld in future
be involved in coastal water ruritoring.

C. Veterinary L^aboratory (Ministry of Natrrral Reso..rrce
Developnent). This laboratory also has basic chernical
equipnent including ptl nnters ard Kjeldhal nitrpgen
arral5rsis apparattrs and in fubrre cqrld be involved in
water rncnitorirg.

Leg'islation

Drinking water quaf ity and testirg and rmste water dispoeal
are coverred by ttre Rrlolic Healttr Ordinarrce (Chapter 80) rfiile
pollution of water resen/es arrd water supplies is also
specifically covered by tlre Rrlclic Utilities Ordinarrce
(Chapter 83). Pollution of coastal areas occept harbcrrrs
is not specifically mertioned hnrt is correred by general
clar:ses and inference. Harbarrs are protected by tte
Harbo:rs Ordinance 1957.

lvlqritoring ActiviW

Water supplied via ttre Tarasa reticulatian s5rsten is analysed
weel<ly fncrn a nrrrber of taps systalatically drosen to cover
tlre t*tole slrstenr. As well the salinity level of the suply
tf,re residr-ral chlorine Level of the reticulated rrater is
checked daily. At preserrt ther.e is no check sr coastal
(lagoon) pollution fncrn semage cnrtfall or other causes.

Needs

o Regular lqgoqr ard wastenater nraritorirlg

o Outer island water supply rnanitori4g

Setected Bibliqgraphy

Ctrerg, A. 1977. Report m the ctrlorirratian of Sdrth Tararna
water. D€pt. of Ccrrstnrctiur, Canlcenra.

Brodie, J.E. 1983. Water ?'eliW frqn rirrdnill plped bones,
Nikunau, Kiribati. Envirormental Sb.ldies Repet tfo. 14,
II{R, USP, Suva.
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8. MARSHALL ISLAT'IDS

laboratorfi Fac ilities

Facilities are similar to FSM in that they derive frqn TTPI
r€qui rqrEnts. There ar€ water laboratories on tvlajuro ard
bye. As in FSlvl m,rch of the equiprcnt is qging ard needs
replacernent. A new hospital is beirg hrilt on ll4ajr:ro utrich
will incorporate a larger taboratory. The Marstralls also
sends drinking water to mainland USA Jrcarly for carplete
analysis.

Legislatisr

Ervirornental rnatters are still covered by the TTEPB Acts hrt
at present a new act to provide for establisfment of their oun
EPts is beiqg drafted (c.f . FSIVI).

Mqritoring Activity

On lvlajuro the reticulation system is regularly nmritorcd for
bacterial levels ard resichral chlorine. The l4a,juro lqgoon
is rpnitored at 6 sites for bacterial levels nrcrthly.
Reticulated water on Eqre is also r€gularly morritored.
There is no mcritorirg of any other islands.

Needs

As for FSlvl

Bibliqerphy
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9. MIJRU

Laboratory FaciIities

A. Hospital l,aboratory

T'lre Nar.rru hospital ltas facilities for bacteriolqgical
testing and some basic chemical testirg! of water sanples.
Ttrene ane a nunber of tecfrnicians rfro have overseas
training.

B. Nar-rm Phosphate C:q@ar6/ l4horator:/

T?ris laboratory is quite well eqrripped with AAS and
W-VIS as rrrcl I as basic laboratory eglipnent . It has
one prrcfessional chemist ard 4 laally trai.ned
technicians. This laboratory does test inported
water sanqgles for inorgmic materials. This laboratory
colld assist with nrore urcr* in this arrea in the futtrre.

le.qislation

Naururs water is obtained frqn r.oof catctrrents and frcnr
supplies shipped f rcm overseas. hported sanples are checked
on arrival and chlorinated as necessary. No formal
legislation covers the qralit5l of waten or^ discharge activiel,
but the Director of Heatth and Nbdical services can request
that water sr-pplies be tested if he feels that a potential
problern exists.

Monitorinq ActiviW

Apart frrcrn inported water nrt, ictr is analysed cn arrivar, little
rncnitoring activity has been reported.

Bibliosraphv

-

Hancock, s. 1967. Grq-nrduaater investigaticns Natrru. Report
prepared for 'I?re Britistr ptrosphate Ccrrnissioners,
Ivblbourne, Z&,
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10, NH CALEDOITIA

Laborabon Faalllties

A. Sorvlce noblle dfhyglOne

Thls ls a enall uoblle unit servlced by I <loctor
and 1 nedloal iechnlclan whlch can operate aryrhere
ln the terrltory. The unib bas a spectrophotooeter
and neubrane flLtratlon equlpnent and ean analyse
rater sanples for collfortrs, suspended solids
and soue baslc chenlcal paraneters,

B. Bureau drhygl0ne nunlclpale (Noun6a)

Thls unlb bas 1 doctor and 15 technlcal staff and
ls charged rlth the general survelllance of drlnklng
rater supplles and vector probleus and the preventlon
of rater-borne dlsease epldenlcs. Tbe unlt analyses
sanples for nlcroblologlcal conbanlnatlon, suspended
solldc, BOD aud baslc chenlcal paraneters.

C. Instltut Pasteur

A legal lnvestlgatlng Laboratory wltb speclal lnterest
ln baoterlology and parasltology.

D. Servioe des lllnes

A legal lnvestlgatlng laboratory rltb speclal lntereat
ln the lnpact of nlnlag on tbe clrenlcal. and pbyslcal
Properfleg of waber resources.

E. Offlce de la recberche sclentlfique et technlque' outre-ner (0RST0M)

ltlg hae very good analytlcal facllltles but doeg oot
carrT out raten analyses for bealtb or pollutlon studleg.

LerlslatLon

Tbe rnter resounc€s and pollutlon lar (No.105 of 1958) controls
dlacbarges of pollutants lnto surface, underground or coagtel ret€r!.
l{arlae pollutlon la speclftcally problblb€d by lar lfo.73-{47 of 19f3
(bydrocarbon pollutlon) and llo.76-599 ot 1976 (dunplng frc ablpa aad
alnoraft). lfo leglslatlon Ls belng drafted for lnland and potablc
rater quallty. Trro ner organlzatlong have recently beea lnstltutcd
to rcnibor tbls ar€a. One ls the Cou1b6 teobnlque de lreau (CTE)
eatabllsbed ln Harcb 1982 wlth responalbllltleg for the eveluetlon,
arnrgeuent, oonservatlon and protectlon of rater resorrooE. lbe
aeoond 1g tbe Conlt€ teohnlque de lragsalnlssoent ectablllhcd ln
Dooenber 1982 rltb responslbllltles'for tbe control of bealtb
lnproveoent actlvltles related fo rater usa. Ibese oorlttces arc
cbarged rltb the lntegratlon of tbe actlvltles of tbe vrrl,ouc groug!
lavolved ln tbe control and use of water r€Eourosa.
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llortltonLm

A rlgorous systoatlc nonLtorlng protraoo€ ls carrled out ln tbo
llouoea area. In rural areas thene are 17 cooounal contreg rhere
saopleo are tested by doctors for bacterlologlcal contanlnatlon, but
thls ls not ln a systeoatlc progfa@e.
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Benezlt, !1, 1981. Report on the
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11. NITJE

Labonatory Facilities

Drirrkir\g water analysis is camied
laboratory hhich is equipped to do
tests.

out in the hospital
bacterial ard salinity

Le.qislaticrr

-

An act controls drinkirg water qlrality but at presert ther"e
is no legislation covering waste water disposal, coastal
water q:ality or water pollutior in gerreral.

Itibnitorine Activitv

16 bores on Niue uhicft provide drinkirg water are sanpled
ard analSrsed 4 times year'ly for bacterial levels and
sali.niQr.

Needs

o Training of prblic health wor.lcers

o Instn-urent rnaintenance

Bibliogaphy
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'Niue Natiqral DeveloFrnent pran, lggo-199s'. Niue Govrerrnnnt,
1979.

ScLrofield, J.C. 1959. T?re
Islard, Sorth pacific.
62, Wellington.

Ro{gers, K.A., Easton, A.J.
clrernistry of carbqrate
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C'eologr ard lt/drolq$/ of Niue
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rocks of Nirle Islard, Sqrth
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L2. NORTHERI{ I"lARlqNqS

Laboratorv Facilities

Saipan Envirqwental Healtfr l-aboratory (Dr Torres llcspital)

This laboratory has a well e<trripped microbiological sectian
ard chemical section ca@le of all utet chqnical rethods.

tegislation

Ttte Ccnmonwealth is covered bD/ U.S. Federal envir.orrnenrtal
Iegislation and has its qn laws on dri.nklng unter (Rrblic
Lasr 1-8) ard marine ard fr€sh water quaf iry (R.rlclic l-aw 3-23r.

lilcnitoring ActiviW

Drinkirg water is rpnitored regufarly for bacterial ard
chernical qrality. A prapoeal for an erctensive lt4arine Water
I',lonitoring system is now to be irptemented to continucusly
check the qualiW of Saipam {.and perhaps later other islads)
coastal ar€as in view of the irrrgase in tolrist developrcnt.

Biblioeranhv

-

Water r€sourEes data for Hamii ard other Pacific Areas, TIPI,
Granr, Anerican Saloa and Norttrcrn Mariana Islands.
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Centr^e, 1980.

Tsuda, R.T. L974, A candidate narine envirqrrental inpact
suruey for potential U.S. military pnojects sr Tinian
Island, !,lariana Islands. Technical Report No. 9r l,larine
I"abonatory, tlOc, AgFa.
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13. PAI,AU

Laboratory Faci.Iities

A. The water laboratory in Colonia is set up to nreet TTpI
reqrircrnents (see FSM entry) and has the sanre pncblerns.

B. Palau Marine Research Institute (Colonia;. This
institute is involved in maricultrre but cculd be in
the futrrre interested in coastal rnonitoring.

l,egislation

Palatr is also covered by TTPr env:.rormental legisration and
is ncrrr in the pnocess of considering its ourr regulations
(c.f. Fslvl ard iVarshrall Islands).

Monitorinq Activitv

Drinking water :.s regularly mo-ritored for bacterial levels
and resictral chlorine.

Needs

As for FSrV ard Uarshall lslands.

Selected Bibliography
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L4. PAPI.]A NEt' GUINEA

I-aboratory Faci lities

A. National Analysis l-eboratory (UniversiW of Technologr,
L,aeJ

This laboratory enploys 2 analysts ard a rurnber of
technician-q atrd is well equipped with basic laboratory
apparatus, AAS, W-\|rS ard pattrologz equipnent. T?re
laboratory carnies out water analyses for the nort.hern
pncvinces of PNG on r€quest by the health auttrorities.

B. Deparlment of Ctrcmical Technologr (UniversiW of
Technologl, Lae)

This laboratory is eqtripped wittr AAS, GLC, W-VIS etc.
Lnrt priority mr:st be given to teacfiing fi.rnctions. It
can act as a back-trp facility to the National Analysis
laboratory (tftich is a sub-r.5rit of the departrr=rrt).
Staff of tl'ris departrnent have carried crlt a nrrrber of
investigations arrnrrrd l,ae of water cprality ard its
envincrrental ard pnrblic health inplications.

C. LhiverslQr of PNG Clrenristry Depar"trrent, port lr,lor"esby

This laboratory enrplqls 3 full-tine techrnical staff
and utili.zes academic staff frqn ttre ehanistry and
biologr departnents. It is equipped with AAS, GLC,
HPLC, W-VIS etc. but prioriSr has to be given to
departnrental teaching ft-rrctiorrs. T?re laboratory has
a severe space shortage. persorueel frqn the departrcnts
have camied out rnany water quality surveys and
investigations particulanly arur.rrd Fort lilcresb5r ad wr
the inland lake systems. patfiologr facilities eccist
in ttre biologr departrrent.

D. central R:blic Healttr l-aboratory (Fort Nloresb5r Hospital)

This laboratory enplqps one chernist arrd a rn-sdcer of
technicians ard is capable of doing all basic ctremical
ard bacteriolqg'ical water aralysis. It is equiped
witlr d{-ion neter.s, turbidirEter, dissolved orglgen
neter, colorimeters etc. ard tests water supplies ad
sqne surface waters frqn aror-nrd port lr4oresb5r.
Appr"oximately 7O sanples are ercanined for bacterial
levels per rrreds. sanpres for npre conprete a'alysis
are sent to Australia.

E. The Bureau of waten Rescrrces use the fvtines Divisiqr
I-abonatory in Port htor.esby. The Ru"eau controls penuits
for water sr.rpplies ttrulgfrcut pl'lc. Ttre l$oratory
enqrloys 2 chernists ard a nurber of tectrricians and is
equip@ $/d-th AAS ard arl basic lsoratory equiSnvrt.
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I.egislat:on

Drinking water quality is controlled r-rrder the Riclic Health
Act ard Permit systern. General envincrrrental rnatters ar€
ccrrtrolled by ttre Envirorrnenrtal Planning Act (No. 45 of
1978). AIso proposed but not passed is the Envircnrpntal
Csrtaninants Act (No. 55 of 1978). Marine pollutimr is
controlled by the tttterchant Shipping Act.

Itrlonitoring ActiviW

Drirking water sr:pplies ane tested regularly for bacterial
And chemical qualiff at the National Aralysis Laboratory or
tf,re Central Rrblic Health Laboratory. Coastal water sanples
frrcnr a nunber of Port lvtoresby beaches are also checked fon
bacterial levels. There is no r"egular nronitoring of waste
rrater and inchrstrial discharges. AII ma,jor pro,jects have to
inform the Oflfice of Conservation and Envirrcrment of thein
plas ard thrcy may also be reqtrired to strhnit an envirornsrtal
irpact assessment.

Needs

o Water analysis laboratories seern particularly isolated
frrcrn each other even rrf,ren ptrysically close together.
There is no overall coordination of water analSrsis
activities ard personnel frsn the different laboratories
are not in contact. This problern has beerr noted
previo:sly by Professor L. Sr5rthe (tlriv. of New Scutfl
Wales, Ar.stralia) who investigated the activities of pNG
goverrrnent laboratories in the late 197O's and at presmt
by Associate Professor R.J. IvtcKenna (Univer.siff of
Technologyr, Lae) utro is carryirg out a similar suryey.

o To participate in the coastal and inland water c1rality
project the Natior,al Analysis l.aboratory needs staff ard
equipneit rfiile the IJPNG needs staff, eqtrigrent ard
possibly rpr.e laboratory space.

o [,aborato47 technician training and Public Healttr
engineering training wer€ also seen as particular needs.
The Civil F4g"ineering Department of the ttriverrsity of
Technologr at preserrt nrns courses in envir qmental
ergineeriqg alrd cotrld be inrrclved in srrh traini4g.

Bibliocrantnr#
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16. SOLCh/!OI{ .I.SLAIIDS

Laboratonr Facilities

A. Honj.ara Hospital Laboratory

This laboratory is equipped with a Flare photcnreter,
pFl-iameter, W-VIS and bacteriological testirlg
equipnent bmt at prreserrt only carries ert bacterial
tests on water. There are tentative plans to hrild
a R:blic Health laboratory wittr Japanese aid.

B. Mineral Resources Laboratory (Honiara)

This laboratory is equipped with AAS ard basic analltical
instrr.rnerrtation and does occasional water testirg.

C. Department of Agricultur€ Laboratory (Dodo Creek)

This laboratory is equipped with a Flare photcrneter,
W-\f[S ard pH rneters ard carries cnrt sqne water analysis
for qgriculhral Fnrrposes.

Legislation

The Envirorrnental Healthr Act ( 1g8OJ , in particular, part XI
Sectisrs 93 ard gl has provisions relatirrg to ruaste r,rrater
disposal and pollution of nivers, lakes, estuaries ard
coastal ar€as. Part WII, Sections 4349 deals wittr the
provisicm, protection ard qrarity control of drirrking water.
Regulatio-rs for the testirg of souree and delivered urater
in urban sanitary districts are included.

The Mining Act (L968,/1969) controls minirlg activier close to
water suppries. catchmsrt areas are also prrctected by ttre
Fonests and Ttutrer Act (L969/t9??).

Ivlqritoring Activity

The Honiara drinkirg water sr-ply and reticulation s5rstenr is
regularry mcrritorred for bacteriaj. cpality. Ttre nrcrritorirg
of resichral chlorine in tap water is to be cqnnenced in
1984. No other regular nnnitorirlg is done.

Needs

o Better utilisatisr of present facilities is pesible ard
ttrc proposed R.rlclic Health laboratory is nrost desirsle.

o Outer island nronritoring needs to be irrcreased.

o Technician and g:lc1ic health training ane required.



63

Selected Biblioerapfv

,GarteFr R, Lgf,4. Baseline stury of, Fort $loror !'tdthorn
Sflrrd, ttlen Geo4gia., Solcrnsr fslands. CCOP-SOPAC
C,Rtice Report,. sf-83-1 , Sur*a,.

Fetn, T. 1981. [ee*rnieal r€poft en nissian to aqscsa ttre
flshenr potentiat and ervf,rmlprrt of tfie prryoeed.
I4IlggF ldfiroelectric hrilen reservoiir in Crradancanal
(Salonq-r Islarrisj. EAO Fisheries Depat" ngrt Repentr
RcftE.

Enodie, J,8., I-ee, G.UI. and Pnasd, Regina A. 1988.. lGll-
r€t€r q;lalit)t irn $qrfi pggific islard etates. 5. Pac,
J. Nat,. Sei., 4r L4-32.

I



&

L7. TOKEIAU

Residents of tlre three atolls (total populatian approcinetely
1'5oo) rery ur roof catcfrrrents, small tar{G ad galleries
for all water npplies. well water is reported as generally
poon dre to ineffective filtration systerns at tlre bottarn oflthe wells ard none of tfie stpplies is treated (Dale, 19g1J.

Effectivery no regular nuritorirg is camied out and testirgfacilities are e'ftr,rnely linited.

Selected Bibliopranhn r

SPREP, Canntry Repoft tZ (Tokelau) r tggO. SpC, Norrea.

Dale' l{.R. (Frritor)' rg81. pacific rsland water Resanrces.
Nu)sm' sqrth Pacific Tecfmical rnventory a, k[ingttrr.

Richard, C., Kanner, D., hrrke, E. 19?6. Report sr a visitto the Tokelan Islands (16-Af frt., 1g?S). SpC, Nd'.Ea,
?3p.
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18. TOT{GA

Laboratory Facilities and l'rtcnitoring ActiviW

Drinking water nrorritorirlg is controlfed by the Ministry
Health. A staff of 4 on Tongatap: tests drinking water
bacterial quafity. 2O4 sarples wer€ tested in 1983.
Portable mernbrane filtration equiprnerrt is used in H,a'apai
and Vavaru.

Leg'islationr

$aritary Superinterrdarrce Rqgulatiqts cover senage disposal
(Chpter 48 of Section 50 - 1976) r,hite discharge of
pollutEnts in ports is covened by the O:arrantine ReguJ.aticts
(Chapter 51 of Sectior 61(c). 'Ihe Rrlelic Healtlt Act gives
llmited protectitrr to water sr.plies rtrtile ttrc Forest Act
can be used to pnctect water catclmerrts.

Needs

o I'tcr"e basic chsnica-l- mqritciring eqtrignrnt

o Technician training

Selected Bibl iographrlr

tlurrt, B. 1979. An analysis of ttre grcunctmter rescr.u"ces of
Tcrgatapu Islarrd, Kingdcrn of Tcrga. J. of ftsdrologr'
N, 185.

Pfeiffer, D. ard Stach, L.W. 1972, f$drogeologt of the
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Jatrrhrch, Reihe, C. : Flldrogeologie, Ingenieurgeolo'
!, 1'

Brodie, J.E., I.ee, G.W. ryd Prasad, Regina A. 19&1. Uell-
water qraliQr in Scx.rth Pacific islard states, S. Pac.
J. Nat. Sci., !, t4-32.

Dale, W.R. (Editor), 1981. Pacific Islard Water Resqrnces.
N2DSIR, Scnrttr Pacific Technical Inventory 2, Wellirgtat.

Dah1, A.L. 1978. Envirqrnental ard ecolqg:ical report m
Tqga. SPC, Ncr"unea, 48p.

Frarcis, M,P. 1976. Land, air ryd nater polluti.an of
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19. TWALU

Lpboratonr Faci lities and l,taritorine Activity

water for rrost uses is obtained by pr,rrping frrrn g;r-orndwater
r€sq,rrces arrt held in large storage tanks. A rurnber of
roof catctmerrts are used for hqrsehold use. Acconcir\g to
Dale (1981) water is generarly u'rtreated hrt is usrally
boiled befor.e consrrrption.

Bacteriological testirg of dni:rking water is carried otrt
at the Patlrologl l,aboratory of tlre princess lbrganet Hospttal,
Fwrafirti.

Le_sislation

-

The Rrblic Heatth Act cqrtrols *aste disposal sd water
suply pollution r*rile the Hater Stpply Act controlspollutiar of traater sr:ppJ.ies anrC water neserves. 'lhe
Harbq.rs Act protribits disctrarge of sewqge or oil into
harbqrrs wittrcut permissior.

Needs

Facilities for rbre basic chernical tests

Better r:se of existinq facilities

Testing of water srplies on other islands besides
Funafuti

o Tnaining of health rrcr{<errs

Bibliotr@trn/

-

Brodie, J.8., I-ee, G.W. ard prasd,
water ryality in Sqrth paciflc
J. Nat. tui., 3, t4-g?.

Dale, W.R. (Editor), 1981. pacific
I{ZDSIR Sqrth Pacific Tectrrical

Reg'ina A. 1984. frell-
island states. S. pac.

Islad Water Resolrces,
Invento4g 2, Wellirgtar.
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N. VA}II.IATU

Laboratory Facilities

A. Central- Hospital_ Laboratory, pont Vila

This laboratory analyses drinkir\g water saqples for
bacterial qualify - (about 20 sanples per year
are analysed). The laboratory has good basic facirities
and 5 staff , 4 of uf,rqn have ovenseas training.

B. Departrnent of Geolqgr, Mines ard Rural water sr-plies

This laboratory hras the facilities to carvxr cr.rt basic
inorganic water analSrses. Hotever, little water rrcr,k
is, done as the rnain ftrrctiur of the laboratory is in
analysing rock sarples in the mineral r"econnaissance
su,rvey. The staff consists of 1 applied geolqg"ist and
one laboratory technician, both with limited water
analysis e>perience.

Leg:islati-on

No general regislatior-r exists to control water pollufian ard
rrater supplies. Local ordinarces strch as the Joint Regulaticrs
6 of 1931 to control sanitation in Vila arvl the Joint Forestry
Regulation No. 30 of 1964 do affect water sr.rppLies. The
Decentralisation Act 198o efipcr'vers rocal gorrerrnents to
construct and maintain water supplies. A prqgrarrte to deverop
appropriate legislation has recently been initiated.
l,lonitoring ActiviW

The Vila dririking water suppry and reticulation sSrstenr is
negularly mcmitored for bacterial qua1it5r. l.lo other regular
mmitoring is dme.

Needs

o Increased monitoring programe

o Tecfinician ard p:blic health training

o lttlore eqtriprcnt for basic rrrater analyses

Selected Bibliosrrapl-v

carter, R. 1983. Baseline studies of Fort Vira and Erakor
Lagoons, Vanuatu. CCOP-SOPAC/SPRE, Joint Report, Suva,
2@+tables+rnaps.
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Port Vi la . SPC, Nor-rneer , 311-l .

Lor+t, J.E. 1982. Proposals for rrittur,;ri r.e'source envi.rorrrsrtai
adniriistration and legislatron ln Vinuatu. SpREp.
Nournea , 22p.

RicharrC, C. 1977. Draft s;rnitation dei,'elofrnent programrc
for the r,'ilLage oF Lanarp, \Lrlekul:i, New Hebrides.
SPC , N<;r-rrea, 6p.
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zil. t{aIdLIB A}D FUIU|I|{A

llater is dtairftrd eittren ty pryirg glqmfrrater r€sroureeci
or f,r@ strcaro md rroof, catdtrerets. Minimal or ncl treaW$
of* e.ppties oeou!'s. Very1 llttle waten S1aIiW ctrel<iry
is- @tried o,rt apart frqn <rcca.Elallaf bacteriologieal
tests.

giQliosr€mfs,,
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Dare, lf.R. (Hitor) lgg[. sdrt]r Faeif;lc l{ater t?escunce.
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22, hIESTEFN SAMOA

Laboratonr Facil,ities ard fvloritorin.q ActiviW

A. The Apia hospital laboratory carries out bacteriological
ocanination of drirking water in Apia for ttre Rrblic
Health Deparlrrent,

B. school of Agricurture (tJniversiW of the scuth pacific),
Apia.

This laboratory is equipped with AAS
flane photoneter etc. but its prirnary rrcle is to carry
otrt analSrses for agricultural pnrrposes ard only a few
water sanples are analysed arrnrally.

c. Ttre obserwatory undertakes physi"cal water rpasursrcnts
to estimate waten r€sources for pr:blic use ard hydra_
electricity' generationr. Attenpts are being rnade to
establish a systan for ttre routine anal3rsis of water
sanples for basic chernical paranpters.

L,e.gislation

water supply is controlled b5l the water Act of 1965 rfiich
established a Water Sr-pply Csrmittee to monitor waterpollutionr. Water" catctments ar€ controlled urder the
Takings of Land Act of L96/.

Needs

o Instrument rnaintenance and replacenent

o Teclrrician trainirg

Selected Bib]io-gaphy

Dale, W.R. (Editor) l-981. pacific Island Water Resources.
N@srR' sor.rth Pacific Tedrnical rnventory 2, wellirgton.

SPREF Country Report No. 16, 1980. SpC, Nourpa.

Dahl' A.L. t977. Envirorrnqrtal in{ract on a sanoarr c-orarreef: a r€sun/ey of !l4ror's 1912 transect. pacific
Science, 31(3), 3OZ-L9.

Johannes, R.E. Lg8z. Reef and lqgon resclrce rnanagenreit
in hlestern Sanroa. SpREp, Nanrea, 31p.

Lee, G.W. 1981. Drinking water quality in a rnrrlrcr of
South Pacific countries. IIIR, USp, Suva, lep.
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Reports of French polynesla, Nevr caledonla, t,latlis & Futune(tn French)
POLTNESIE FRANCAISE

Laboratoires

A. Service drhygiEne er de salubritd

B' Syndicat pour la promotion des corrmunes de Polyn6sie Frangaise

Ces deux organisnes asaurent le contr6le syst6natique des eaux

de boisson de la m6ne fagon que le service mobire drhygiEne et
Bureau dfHygiEne Municipale cn Nouvelle-Ca16donie.

c. Office de la Recherche scientifique et Technique outre-Mcr
(oRsToM) .

L'oRsroM a des laboratoires bien 6quip6s nais, cn ce qui concerne

les eaux, ses travaux de recherche portent surtout sur lroc6a-
nographie, le milieu lagonaire et Ithydrologie des ilec.
L'Office a un effectif de l5 chercheurs compl6t6 par dee services
d I appoint .

D. Etablissement pour la valorisation des activit6s aquacoles et
maritimes (EVMIvl).

Organisme sp6cialis6 dans la recherche en oc6anographie biologique :

stocks de poissons, aquaculture des poissons et invert6br6s et
maladie des poissons, mollusques et coquillages. Effectif de ll
scientifiques conpldt6 par des services drappoint.

E. Laboratoire drEtude et de eurveillance de Itenvironnement (LESE).

Le LESE assure activenent la surveiltance de lrenvironnemcnt Earin
c6tier, particuliErement cn ce qui concerne les r6sidus de n€taux
lourds et de pesticides.

F. ce-ntre National pour lfExploitarion des ocGans (cNExo).

Le Laboratoire du CNEXO est 6quip6, entre autres, druh
auto-analyseur. Mais ses travaux de recherche portent surtout sur
lraquaculture. Effcctif de l8 chercheurs cornpl6t6 par des services
d t appo int .
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L€gislation

La gestion des apprOvisionnetrents en eau inconbe aux communes que

lfautoritE territoriale charge dtassurer ce service public. DraprEs
la 16g!slation actue1le, la gestion dec rerEources hydrologiqucs
est la responsabilitE <iu gouvernenent territorial. En ce qui concerne
te contr6le, la lEgisration frangaise sur les eaux de boisson nrert
pae applicable cn Polyn6sie Frangaise et aucune r€glementation locale
nta,6t€ 61abor6e.

Le Contr6le

Le Service drHygidne et de Salubrit6 contr6le Itapprovisionnenent en

eau surtout dans les zones urbaines uais, co@e indiqud dans ta
comt'unication qutil a pr6sent€ au colloque sur les ressources
hydrologiques des pe_tites iLes (Suva, Fidjj,, 27 Juin-9 Juillet l9g4)
ttAucune eau fournie pour la consomation ne r6pond aux normes de
galubritd en ce qui concerne la qualit6 bact6riologique". Dans les
iles, la surveillance et le contr6le sont cxtrFmement linit6s come
ctest le cas dans tous Ies pays insulaires du pacifique.

4ibliographie

syndicat pour la pronotion dec comunes. 1994. country paper - French
Polynesia. Presented at the Comonwealth Science Council Workchop
on "lrlater Resources of snall rsl.ands", suva, Fiji, July t9g4, l3p.

Richer de Forges, B., Gros, R. 1980. contribution I lrEtudc dea
poissons de longue ligne dans le pacifique sud. cahiere de lrrndo-
Pacifique , 2., 185-21 6.

Gros, R., Jarrige, F., and Fraizier, A. l9go. Eydrologie de la zone
nord-ouest du lagon de Rangiroa. Rapport cEA-R-502g, cormriaaariat
I lrEnergie atonique, CEN-Saclay, Gif-sur-yvette, llp. + tablee
+ figures.
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NONTELLE-CALEDONIE

Laboratoires

A. Service mobile d'hygiEne

I1 s'agit drune petite unit6 mobile compos6e d'un m6decin et
drun technicien n6dical qui peut op6rer nrimporre ofi dans le
territoire. Le service poss6de un rpectrophotomdtre et un

matEriel de filtration par membrane, et peut analyser dea

6chantillons dreau (te.neur en coliformes, solides en suspension

et paramEtres chiroiques de base).

B. Bureau d'Hygidne Municipale (Noun€a)

Ce Bureau se compose dtun nEdecin et de l5 technicieng et e-st

charg€ de la surveillance g6n€rale des approvisionnements en eau

dtaLimentationr des problEoes vectoriels et de la prdvention dcc

6pid6rnies transmises par lreau. Il analyse dcs dchantillons dteau
(pollution microbiologique, solides en sulrpension, DBO et para-
mEtres chimiques de base).

C. Institut Pasteur

Il g'agit drun laboratoire officiel de recherche s'occupant
particuliErenent de bact6riologie et de parasitologie.

D. Senrice des Mines

I1 sragit dtun laboratoirc officiel de recherche gtintEressanr
particuliEreme-nt E lrincidence des travaux drexpLoitation niniEre
sur les propri6t6s physieo-chiniques des eau:K.

E. 0ffice de la Recherche Scientifigue et Technique Outre-Mer
(oRSTOM)

LToRSToM a un excellent €quipenent dtanalyse rDais nranalyse pas

pour en vdrifier la ralubrit€ ou le degr6 de pollution.
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L6gislation

La loi No. 105 de 1968 sur les ressourcea en eau et leur pollution
r€glemente les re.jets de polluants dans lec eaux de eurface, lcs
eaux souterraines et lcs eaux c6tiEres. La pollution narioe ert
e:cprece€nent interdite par la loi No. 73-447 de 1973 (pollution par
ler hydrocarburer) et par la loi No, 76-599 de t976 (rejeta dec

navirec et a€ronefc). Aucune lEgislation nreat en cours dt6Laboratioo
p-n ce qui eoncerne la qualit6 deg earuc int6rieures et des eaur

dralimeotation. Deux nouvelles organisations ont r6cement 6tE cr6€er
pour coDtr6ler ce rectcur. Lrune est le Cornit6 Technique de lrEau
(CET) cr66 en nars lg82 et chargd de lt€valuation, de la gestioo, de

la concervation et de La prot-ction dee reEsources en eau. Le- tecond
est le conitE te.chnique de I'ascainiscenent cr6€ en d6cembre t982 et
charg6 de csntr6ler les actions dtan6lioration de La salubrit€ en

ce. qui concerne lfutilisation de lreau. Ces comit6s cont charg€l
dtint€grer lec activit€s des diffErents groupes inte,nrenant danr le
contr6le et Lrutilisation des ressources en eau.
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?1. r{AFllg Et Futu[A

Eall car ller, I te.au cat f,qurili,e soir par ponprge de tra le-ntille,
droeu douce; mlt per l*! courc dreau. loiF ,p€t Le eaptage dea
p-aUi da pluir (tr8Ce ilrx toiturec)., Lec eeux nF, 3ont guEre r:reir,6r+a:.

Saut pout droccar,ignneltor atlaly.,leu bacGeniol.ogiguern il n,y s
p.r'atlqueOe-nt pa$ da cstt,r6la"dn leur quolit6.

f,lbllosrcpbin

Xagport natisnal du Pf,Of, llo. 19" 19E2. OFS, Norm€a.

,Da[.er 9.n. (Editof). lg.tl. ,Soutb Pac.ific Wst",r Rnroutrcer.

fZftStrR $eurh Facifl,e lrnotrrory 2,
tletllngton
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STINNIARY OF T}IE REVIE:W SEC'TION

Attenq:ts have been nrade to surnnarise the current status of negi6al
ccuntries with respect to monitoring facilities and monitoring
activities in Tables 2 and 3. These tables are self-e,pranatory
showing that both monitoring facilities and activities vary
considerably within thre region. rt is obvious ttrat a fer,r of thegnaller countries will reqtrire additional eqrripnent to carry ort
even basic chernical analysis of water resources.

hlhile sqne rnonitoring of drinking water quality takes place in
almost every country, the ortent of morritoring of uther inlar-rd
ard coastal water is rather poor. At present it is inpossible to
establ-ish a baseline for many coastal and inlard water sihrationrs
becar-rse of a lack of data. onre of tJ-e objectives of the spREp
prqgnamrc shs.rld be to obtain fru-tnel data for the establislnent
of baseline sittrations.

The legislation situation is. also extrernelv variable. Scne
ccn:ntnies have conqrrehensive legisration oassed or drafted e.g.
Gtran' PI'IG' Cook Islands, TTPI states, uf,rile other-s have relati.vely
old inadeqr:ate legislatron which is being revised, e.g. Fi.ji.still otfier countries have Legislation r,frich is badry racking in
some ar€as, e.g. Tcnga (coastal water pollutionrJ or not draftedin a consisterrt ccnqrrehensive form e.g. Vanuatu. The lack of
effective mcritoring pragramnes in rnost courrtries negates the
effectj.veness of such legislation as does ecist.

The existerrce of tegislation and a rregular monitor.rng prtrgranrne is,of cq.rrse, not the ccnqrlete solution to contarnination prnblqns.
This is evident in FSM in particr.rlar, nrtrer'e there has 6een rregular
nnnitoring of drinking water for,sqne time rogether witfr asigniiicant rnrricer of special str:dies on contanirntion problans.

Due to ttre poor state of the reticulation systerns action to overccnp
the nrell defined problenrs has been slm in ccrning. Hourever, withg1-1t
adequate nronitoring the prrrblerns wqrld not have been defined.

Orefinal point <xr ttre nronitoring activities tl'rat is of consider&le
cqrcern is tlte lack of adeqr:ate investigation of known problenr aneas.This is most obviqrs r,*tere nn-rshrrcsning poptrlation arrd indr:strial
developnent are causing increased indurstrj,al and senrage effl-usrtsto be discharged lnto coastal or inrand water"s withoul argr
significamt studies being made on the inlract on tlrese watlr resqrncese.g- suva and vila harbours, Tarawa lagoon. A related probrern is
_tltgt of sehtage or saltwater contanination of gyunctuater utrich isbelieved b5r several workers to be teadirrg to i deterioratiqgsittntion in nrarry atolls.
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TAALE g. SI,IItIAtr OF FACILTTTES AVATLABLE FOR. WAfrER OUrurrY ANAL}IFIS
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TABLE 3. SI.}TUARY OF I'OIIIIOR.IIS ACTTVITTES

Drinkirg Inl.ard Coastal
State tfater Waters l{aters

r*23t23L23

.&rerican Sarpa

Cook fslands

Fgtt

Fiji x

French Polynesia x x

Cir.En

Kiribati

Marshalf Ishnds

I{auru

New Caledcria x x

Niue x

x

x

xx

x

Norttrern lt4arianas

PaIatr

PNG

Pitcairn Island

Solcnsr Islards

Tc*<elal

Talga

TUvalu

Vanntr.r

Wallis & F\rUma

llestern Sapa

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

*
1. Coprcfrensive regular rmoitoriqg
2. Irtregulan on inccnplete mqritonirlg
3. ftcasicral or no nvritorirlg



80

correspodents in the countries of the region ulere asked to
indicate ttre needs of thelr co.mtries in the ar"ea of coastal and
inland water quality. As opected, rnarSr ccnrrlon needs rrlere
identified.

o More rigorqrs and.ror conti_nuous nnnitoring

o l\tlore eqripnent, especially for basrc chernical tests

o Instrr.unent nnintenance assistance

o Training prograrmes for' (a) prlclic health officers and
. (b) laboratory tecl-uricians

o Water quafiry inspectors have a very extensi_ve jo,b to
carry out, frrequently with limited training ard e>perierce

o lt4ore effective legislation

o Better liaison between labonatories wittrin the larger
countries of ttre r.egion

o Better use of existing facilities within the larger cq.ntnies

o Availability of closer facilities for car4:lete water testirg
Ttre autlror.s of ttris paper have obserwed a nurbr of other problerm
that will need to be addressed if a nreaningful luqg-term waterquality prograflrne is to be establistrcd.

o stardardization of laboratory nntj.ods ard q:arity csrtrol
of results

Developnent of a pool of regional e>pertise in rrnter qtrality
lvork tfrroqgfr r-rdergradr:ate and postgraduate training
prograrmes (at present rnany professicral officers uor{<irgin this are non-regionals on limited terrure contracts)

l'lone efficient dissernilation and cirs.rlation of information
within the region ( it is anticipated that spREp nr4r leadto a considerable inq:rrcverent in tfiis area)

rnpncved liaison between bodies interested i:r rryater qtrality
in ttre region

RECOIVIVIENDATIONS

A coordinated prog::anme nmst be established to attacft the prablenrslisted in tlre previous section. CIrvior:sly with tfie liJnited
r€scr-rr€es available in the regiar it will not be possible to
sr.lccessfully deal with all ttre prnblerns at orEe. There is a
needr ttrcrefore, for a steprise water r€sourees assesstrEnt trd
developnrerrt prograrme.
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It is rrecqnnended that this stepwise developnent pncgr'anrne shotr,.Ld
hcludffiiang:
1. Trainirtq,/Echrcation Activities

(a) Village echrcation progrannes on ttrc problems of water
qtrafity ard the fragility of water quality (i.e. the
ease nrittr uJfrich water becsnes polluted ard tfrc
invisibility of nrarry of the rna,jor water cqltaninanlsl
should be initiated. Ttpse rrould also stress the
irrportance of good vrnter quafity for the carm,-riigr
as a r*role. The procilcticrr of appropriate edr-catianal
materials in vernacular larlguqges ard field dqnqrstratiars
shcn-rld be encorraged.

(b) I{any of ttre problens of water +raf ity are caused er a
Iack of lcnoulledge of tl.e extent of ttre r€serrce or
b1r poor rnanagenent. A regional training prrcgranre in
water research and rnarngonent skills shqrld therefore
be initiated as soon as possible. This wculd incltde
training activities in whter quality testing, assesgnent
of water resources (includirg research into neqr nrettrods)
and water r€scur€e nranagelnent skills ( incrr:dir1g siuple
testing pnccechrres).

2. ilonitoring Activities

Irrcreased morritoring of water rresoLlrces is recpired to provide
data for the developnrent of baseline information. Ttris wculd
involve regular sarplirg pnqgrames wj.th a wide range of
enarSrses on the sanples collected. Also a nrrrber of stspected
water pollution problenrs in ttre reglon have not been fully
investigated so ttre acbral extent of the prrcblenr is not
l,.mqlln.

3. Resq:rces

rn order to carry out irrcreased monitoring actiwi\z sqre of
the gnaller ccuntries of tl.e region will recpire t]le provisiur
of equiprent to enable thenr to determine basic cfremical ard
bacteriolog'ical properties of water rtesqrFes withcrrt serrdiag
tfie sarples overseas.

Associated with this is the provision for tfre region as rfioleof an eqtriprnnt rnaintenance serwice. I\4ar{/ countnies have
ccnplained that tl-e anar5rsis of water sanples ard otfier water
nesq,rrce evaluation activities have been l]arpered beca.rse of
ecpipnent failure. The establistnrent of a rminterrarrce serrrice
mrld be of particrrtar. benefit to gnaller ccuntries wittr
limited technical capabilities.
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4. Inforrnat ion Coo rdination ard Dissernirr,ation

Ntrch of the information on water r€sources of the region is
not pulclished in the norrnal way but is freqtrently in the form
of goverrrnent or consultants reports. It would be of
ccrnsiderable assistance if this inforrnatiorr togettrer with
that available in nornnl jor:rrral p:blicati-cns could be
corrected, coordinated and dissemirrated to interested bodies.
This work could be done thror:gh spREp (r,ia the spc libraryt
or thu'orgfi thre Pacific rnforrnation centre of the L]Sp Librarv.

Advisorv Service

The provision of an acbrisory serwice on all aspects of water
resource evaluation including coastal and inlarrd water= quarityis essential . This serwice ir,ould include giving advice on
nethod selection, eqr:ipnrent purchrases, more efficierrt
utilization of present resoLrrces, ttre necessi_ty or otherwiseof specific testing progrerrne, ttre design of momitoring or
evaltration prrcgramps, interpretation of data and technical
tnrubLeshooting. such a service is alreadlr availabre (an
a coflrnercial basis) at the rM{ for water qrality assessnent,
btrt this serwice needs to be e>panded to incorporate other
aspects of water r.esq.rrce assessrent and evaluation.

An urgent need is irrproved coordination betr,rrcen the asal5rticaL
laboratories in the rregion. There is only a limited laboratory
establislnnent in ttre region, but there is rrurch more that could
be done with inproved coordination. This coondination should
ectend to nretropolitan laboratories on the fringes of ttre
region e.g. in New Zealard (DSfR) or Australia particularly inthe cqr{:letion of "fu11" analyses for scrne of ti-re srnal]er
cq-ntries.

Ttris coordination actj-vit5r should arso incltrde wor*< on qr:arier
contrrcl of rresults. Methods tsed need to be tested to assesstheir suit,ebilitSr for trse in laboratories of flre regron.
rnter-laboratory calibratisr exercises and ttre prrcvision of
standard sarq:les ar€ essential for the generation of goodquality data tJ-rorrgfrqrt the rregion.

5.

6.
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APPENDD( I

SPREP COASTAL AND INI.AT.ID WATER Q{.IAI-ITY PRG'ECT

Qrestiqmaire

At the April, 1983, Suva rneetirg of the Scuth Facific Regicral
Envir.ornnnt Pncgrame Consultative Grurp a rnrnber of regicral
institutions wer€ serected to rrdertake prelimirrary researelr i4
1983 into specific envirqnental areas of corrcern. Th€
insti.tutions concerrred ard their aneas of invrestigatigrs arel

1. universitlr of Tectrrolqgr, Lae, Pl.lG

- Soil erosiorr ard serdinsrt depositicr

2. LlniversiQr of Guan Marine Laboratory, G.rsn

- I/tmgrove, seagrass, coral reef, Iagocr esbrarirre ecosystp

3. ORSTO!, Nq-unea

- Oceanography

4. University of PNG Science Factrltlf, Port ibr€sbS,

- Biocides - usage ard envirqlsrtal problerc

5. Instibrte of Nabral- Resources, USP, Swa

- Coastal ard inland uater cjrafiff

In all cases ttre coordirntirlg institrrtian will hror* tn coqeratlcr
with other relevant regianal laboratonies and orgmizaticu,

To firrttrer ttris prwrame rNR is prcparirg a cryretrcnsive sqrnrcy
of preseit rctiwity in water $ality agsessrpnt ad cqttr.ol in the
SPREP region. Ttrc prrpose of tl.is questicrrraire is to gnttrer the
follourirg data:

(a) Pr"eserrt practices in nsritorirg drinkiqg mter qpfitlrg
recreatictal r*ater q'aliW; dcnnstic, irdrstnial ild
qgric'u1tural effluents ; esbrarirre ad coretal polhrticr.

(b) Pnesent lsoratory facilities and rettrods fon this uritoniqg,
(c) Preesent legislatitrr ard its errforrcmrt in these rnttere.
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l{ith the inferuEition receilred and conpared it is hoped ts reccnmsd
to ttre SPREP Man4g;rent Cennrittee a pre,grrmne to rpgrade
laborratorXr f,acil 1 t:[es, sfti'n&iirdize met]iods uilere ryprpniate and
erctend en-v'iromental vmter norritorfr4l actirrities. We are
interegted in alJ. laboratory faei,.l.ities r*hich migfit be us€d, if
neeessarX/, for water arr,alysis e.g. agricx.rlhral resear^ch
l$oratorie*; m.ineral nescrrrqe labsraton+'es,, hpspital laboratorieei
prbllc ulql.l€ di:par nt labo:nato,rr.es aind er$rcatlonal. institrtiaral
labOmatofjies. The attached quetionnaire le in t$lo parts.
Seetisr A 'is to gather information on laboratory f,aci.litieS md
shoufd be ccrpleted, by all apprwti:iate lebqratonies in Saorn
ccurrtry. Section B cqrerns preserrt legislatiqr and nmritonirg
arri strould be caopleted b5r yo,rr Ribl.ic tlorts Deparamerrt or ottrer
water testing anrtfionitl-es.



NI

' Ihts qgtiqfitne w c@fed byr

tSill

Frtttfi.i 
,

t&ssel

Ogeiqnrirp A

1. .*tat l; tlrp, prtlm6r rcl.e otr yuur fabcatoy?

2- Doea gurn r&orutoy cerry ort *ar na\yrie of stcr saptceat pt!€cntJ If sr *tat malyw qme &p. &r r|r$ r€re.rad ftr lxry p* freaf?

hat fisQrn at*m ta praacrrtly nntt$l€ In yrrr lemoory?

4. Slat is tnr plescnt s.tqtf r,d *tat +rqffffe*tglerpcrtrtrw {Hefty) ib ttrry havn?
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2. hlhat anaryses are at present carr,ied out to check water quarity?
Prease give details on nLwber of sanrples, frequency of sanpling
ard geographic distribution of sanples.

Qrestionnaire B

1. Mut government legisLati,on presently exrst with respect to
(a) drirking waten quality and testrrlg
(b) waste water, disposal
(c) pollution of rivers, Lakes, estuaries ard coastal ar-eas?

This qrestiryrnajre was conpleted by:

Nane:

Position:

Addness:
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APPEI\DIX TT

ne+q*rts to Orestiqrnaires

1. Aaericar Sanpa: pati Faiai
Executirrc Secnetary
Frrvirurrsrtal O'alit1r CmrissiCr
Office of the Governor
Fago pqgo
AI,GRTC.AIY SAINA 96?99

2. Cock lelanls: lbs S lrborton
Crrarge Tectmofqg:ist
p O Bcg< 1O9
Ranotc4ga
cooK rslAr{)s

Dr K.J. Ir,tc*ob.etr
Director of R$1ic lfealttr
Ministry of ltrealt*r
Ranotqga
COON( ISI.AI{DS

3. Frcnch Folynesia: !hrs. A. Fnaizier
L.E.S.E.
8P529
papeet€
FRENCH Fq,n{ESIA

4. Kiribati: Jotrn Wamek
R.dctic tftilities Boarrt
Betio, Tarrm
KIRIBATT

5. l{srru: I}on rader
Ctsnist
Naryu fhoAhate Cqry
I{AINU

Ilr Kiki nlm
Dinetor of llealttr ad tldical Smdm
t\lA[.R{.'

6. Na Cql*rta: Rena.rd plset
Centre OnSXlf
BP.A5
Nqrnea
NES CSLEDCNIA
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?. Niuei: Bnadley R:ru
Actirg Dirrector of Agir"ierlbrre
Dept. of, {gr'lerlbrre & Fisher.ies
Alofi
NNJE

tXarry T. N_slaia
D,lretsr of tiealtti

, my.". of, Heattri

NTI..E

,8. SoLcrtgi Islands': Gilberrt L,eve
Seltior Heaittr frrspeetorr
Htriii.ara Tqrr Ccrtrcil
P O'' c 324
Htrriara
SOLOIrcN ISI.AIiIDS

8. TmgE: Sal-esi Finatr
. Senlor Health Insp€tAr

Ministry of Health
l*rlsrra].oJa
TOt{CdE

10, firyalu:. Fhiatea Frab [,atos.i
Patholqs/ I.&oratorlg
hirrcess lvlar.garet llospit:il
Funafutl
TIJII.ALIJ

ll . Vbruahil R.J, fr4arl<s
Appfied Geol-ogist
Dept. of CeoLqW, Mihes ard Rlral

Wate.r Srpli.ee
G F O, Vila
\IAFIITAlXJ

K,D. Kalonib
S-enio.r t aboratory Teclurlelan
Csrtnal t{ospital
Port Vila
VANTIATT'

L2. Wes't€,r-,m SqrcE: fil. Fetaia
Leighrner
hordary Teactrers College
iPia
WESTEfibI SASNA

Llaita te{'nqga
(FF Sctrol of Agr"iculhtreprirrate Bag
Apia
hIESIERT{ 5ANNA
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G.A. Willire
Hed of Scierrce Depar'ffi
Chanel College
Apia
WESTERT{ SA!,OA

Bernie @galla
llydrolqggl Sectiqr
The Observatory
Apia
WESTERI.I SAIIOA
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