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PREFACE

llhtelve lEars ago, tlte UrLited Nati,ons Conference on the Hrman Ervirornent
(Stockho]m, yL6 June, 1972) adogted the Action plan for the Human
Erwirorrent, includ.i:rrg the Ceneral Principles for Assessrent ard Cryrtro]
of I'larine Pollutj-on. In the light of the results of tlre Stocicholm Csrfe-
rencre, the United l'trations Gerreral Assanbly decided to establish the
United Nations Enrirorment prcgranre (LttlIEF) to " ser:ve as a focal point
for ernrirornrental action ard e-ordination witlr-in the United l,iations
systsn " (General Assanbly resolution }Oflnf of 15 Decsnber L9721. Ttre
organizaLions of tlre United Nations systsn were invitsd u to al@t tJre
IlEasures that nay be required to undertake concerted ard eordinatcd
Fog0tatlIEs with regard to international envirormental problsns ", anl
ttle " intergoverrmental ard nonjc /errrnental organizations tJ:at have an
iJ}tenest il ttre fi-eId of tlle envirorrnent " \,rrere-also invitgJ " to lerdtheir firll sryport ard ollacbration to tl-e Unit€d Nations w"ith a vievr
to achievirg tlre Ia:rgest possible degree of co-cperation ard co.ordination ".
Subser{uentfy, t}te <frrcrnirg corncil of tl}IEF chosl " Oceans " as one of ttrepriority areas in vftich it rr,ould focus efforts to futfil its catalyLic ardeordinatirg ro1e.

Ihe Regrional Seas Progranne was inltiated by UNEP in L974. Since then, tle
Co,rernirg Council of UNEF has repeatedly erdorsed a regiornl apnnoackr to
tJ1e mnEol of marine pollution arrt ttramanag'arent of marine arrl oastal
rescurc€s and has reguasted the dsrelofrcnt of regional action plans.

the Regional Seas Progranne at present includes eleven regions (1) ard
tras over 120 coastal States partj.cipating in it. It is ooneived as an
action-oriented prograltme hardrq concern not only for the consequences but
also for tlte causes of envircrmental degradation ard enocnpassirg a
ocnprehensive alpnoach to gnbating ernrirorrnental problans- tfrrorgn tne
marngalent of marine ard coastal areas. Each regional actlon plan is fornub
ted acordirg to tlre needs of thre region a= perceivea bV tne Goverrnents
onoerned. ft is desigrned to link assessnent of the calafity of ttre nrarine
ernrirorment and tlte causes of its deterioration with activiries for tl:e
nErtaggnent ard develoFnent of the rnarine and coastal ernrirornent. Ihe actiqr
plans pl€note the parallel denrelo,pnent of regional legral agrearents ard, of
action-oriented prograrrre astjvitj_es e) .

(1) Ivbditerranean, Kr:r,'/ait Action pran Region, I^Iest ard cerrtral Africa,
wider cari-bbean, East Asian s,eas, south-East pacific, scrth pacific,
Red sea ard GtrLf of Men, East Mrica, scrrth:west Atl_antic ard sotrtjrAsian Seas.

UNEF : Achienrsnents ard pranrred develc6rnent of uNEF's Regionat s€askogrrarne ard ocnrparable progrranmes sponsored by other bodies. utilEp
Regional Seas Reports ard Shrdies liro. I, UIlm, iggZ.

(2)



the idea for a regional ScxJth Pacific environnent managenent prcgrramp cdnefron tlre Scuth Pacific @rnrission (SPC) rn 1974. Consultalions beb*een SpCard UNP Ied, in L975, to the sugtgestion of orgarr-izing a South pacrfic
Conferencre on the Hr-rnan Envirorrnent. The South pacific hrreau for Ercrsnicoo-cperation (sPEc) ard the Eoncrnic and social ccnnrisslon for Asia arul thePacific (ESCAP) smn joined SPC's initiative ard tJI{p sucported the develcp-rrent of t,|ttat becane knq^tl'l as the South Pacific Regionat ifrvirorrnent prograirne(Spm) as parE. of its Regional Seas progranme.

A Co-oldirntirq Group, c-onsistirg of representatives frcnr SpC, s;I)Ec, ESCAPant UNP was established in 1980 to co-ordinate the preparations for theOonferene.

llre Conference on the Hunan Ervirorment in the scuth pacific was cornrened inRa:rotorga (8-11 l'{ardt, 1982) . It adopted : t}re South pacific Declaration onl{atr:ral Resq.rrces ard E:rvirornent of ttre south pacific Region ; ard aqreedon the adninistrative arxl financial arrangenEnts needed t6 srrypore theimplenentatlon of tJre Action PIan ard o., ltte r,rork-olan for t]re rext phase ofSPRP (3).

To facilitate the Action plan, thris report has been produced by Dr. Richardctesher to wtrcnr the sponsors wourd rixl to *r<press tt"r, gratiiude.

(3) w' / sPrc / EscAp / u\m : Action pran for Managfuq tl,e t{aturar-Resorrces ard Ervir.orrnent of the south pacific Region. 
" 

t IrEp Gi*ufSeas Reports ard Stud.ies t{o. 29, IINEP, 19g3.



SI,JMHARY

A survey raa oade of pol.lution sources niltrin the Kingdoo of Tonga.Sererage discbarge froo bourlsl facilifles and desbrucblve fishlnttecbnlques rlth resultanl corar deaLh rere the uost acute envlronuental.hazards. Chronic hazards included Lbe use of lead ln paints used forrater catcbnent systens, lncreasing pesticlde use, siltatlln of harbourenvironrents, and construcbion of eausefays ritbou! ducts for raiercl.rculatlon.

Preventative Deasures bo avold
restrictlond on hazardous eheoioal
dlsposal plan, o11 splll preventlon,

f u Lure pol l uLl.on probl eros ioal ude
inporfsr on iuproved solld ralrlo
and enviromental iapact statsenls.

fre Natlonal EnvlroauenL Atareness tleek, septic tank developleat proJecb,
Soall Industries Centre plan, Vanllla project, Cocoout Oil processlng
Plant tnproveoents, and environoenbal protectlve Ieglslatloa rerebeneflcial sieps touards envir.onnenLal ioproveuent.





RFSUUE

sont pr€sent€s dans ce rapport les r6sulbats dfune 6tude des souroes depollutlon au Foyauoe de Toqga. Les rlsques 6cologlques les pruc algussont dus aux neJets des eaux us€es des tnstallatloni iourlstlques et aurteohnlques de poche destructlves qu1 causent la nort des coraur. Legrlsques chronlques sont dus a itut,tltsation de pelntutea au ploab dansles canall'sations dradducllon dreau, I lrusage croLssant des peatloldes,A ltenvasenent des ports et A la constructr6n de chausa6es san ayst5ecde dralnage.

Leg nesures propos6ee pour pr6venlr tout rlsque futun de pollutlon sontnotaoent des restnlctl'ons aux luportatlons de produlta cbhiguecdangereur, rran€llonatlon de la leotlon deg o6cnete solldca, rapr€ventlon des d€verseoents drbydrobarbures et des 6tudes drlnpact lurI r envlronneoent.

La senalne natlonale de ltevlronneuent, le pnoSet drlnstalratlon def,osseg septlquea, le plan de cr€atlon dfun centre des petltes lodustrtes,lroperatlon ivanl.llen, rrao6llora!1on de la rafflnerle de coprab, lal6glslatlon relatlve A la protecllon de ltenylronnaeat soat des DssurGaposltlves alLant dans le sena de lran6lloratlon de la quellt6 deI tewlronneoent.
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SOUfii PACIFIC REGIONAL EMV]RONMENT PROGRAHME

POLLUTION SOUfiCES SURVEY OF

TTIE KINODOM OF TONCA

INTRODUCTION

1 . The Klngdon of Tonga, in its 1980 surDmary of env iroruent,al
condltlons (SPREP Counfry Report 13), indlcafed its need fo review
ecologlcal. conditlons and posslbJe sources of polluflon, to create na

worklng foundablon of knonledgen nith which fhe Governnent could
safeguard lts natural resources and public health.

2. The South Pacific Co,unisslon, through its South Paclflc Reglonai
Envlronme[t Progranrne agreed to provide asslstance trlth an lnvenLory of
Pollutlon Sources nlthln the Kingdon and Dr. Richard Chesher of tbe
llarlne Researcb Foundatlon Has funded to conduct the survey.

3. A pollutlon sources survey ls a tool developed by the Unlted
Natlons Envlronnent Progranne (UNEP) and the l{orld Health 0rganlzatlon
(l{H0) to facllltate envlronnental nanagement. It resu}ts 1n a docruent
nhlch contalns an Lnventory of dlscharges of pollutanbs into the sea,
rlvers, or esiuarles of an ar€a. lte docunent provides a slngle
Jooatlon for lnportanL lnfornatlon about dlscharges as ne1I as EapB
showlng thelr locatlon and the nature of the enviroruent where the
effLuent ls discharged.

4. An lnventory of pollutlon sources has a nide range of uses for
envtronrnental protectlon. For exanple:

Obtalning tbe locatlon, characterlstlcs and expected lnpaet
of existing dlseharges.

Establishlng rhich sources need nonlboring progra[oes and
where to Iocate saupling sites, Deasurenent frequencles, and
asseasnent of enviroraental effects of the dlscharges.

Deflnltion of pollutlon control prograoues and fonuulation
of pollutlon control Laws and regulatlons.

Preparatlon of prelJ.nlnary envt,roroenbal lupact assesgoents.

Flndlng essentlal infornatlon for qulck pollution control
aetlon in the event of severe environnent-related publlc
healbb probleus.

Dlscoverlng links between pollufant,s and dlseaees.



Inprovlng future site seJecLion and
fon dlscharges.

consLruction practlces

5. In general, pollutlon sources surveys are
envlnonnental protectlon policles in natlonalallocatlng resources and setting prlorilles
and pollution conbrol pnograDDes.

DEFINITIONS

6. SntDY AFEA: Coastal areas of the
nortb to Vavau, and l_nc1udlng Nonuka,

usefuL for foroulatlon of
developnent plans, and ln
for envlrooental healtb

Kingdou of Tonga fron Tongatapu
Hifaava, Llfuka, and Foa.

dlrectly endanger hunan heaLtb
lncl udlng :

7 ' PotLuTrON: The IntergoverneenLal Oceanographic Cooulssion deflneeEarlne pollution as:

tThe introduction by Dan, directiy or i-ndlrectly, ofsubstances or energy into the uarlne environuent (lncludin6
estuarles) nesulting ln such deleterlous effects as hanu tollvlng reaouroesl hazards to hunan heart,lr; hlndrance ronarlne actlvitles lncludlng fishing; lnpairing the quarlbyfor use of seauater and reduction of aoenltles.r (uNEsco,
1982).

8. HEALIII HAZA8DS: pot lubant*s nhich
througb contanlnatlon of food or water,

MlcroblaL PorrubanLs 1nclud1ng virar, bacterrar, fungar, andparasltlc organlsns generally frou sewage discha"ge".

Organlc cheulcals lncludlng pestlcldes, uedlclnes and drugs,lndustrlal dyes, petroreuo products, and pcB prastlciz-rs
used for road surfaclng, electrlcaL i,rausfor'ers, nerspeperprl.nt, etc.

Metarlc Porsons such as lead, Dercury, cadnlun, and arseni.c,
whlch nay accuDulate ln foods.

9' EIIVnO]|UENTAI HAZARDS: PolluLants srhtch endanger tbe hea1th andproductlvtty of narlne and terrestrlal ecosystaoa. Ibese are aJ,sohazandous to hunans because of the resultant losg of essentlarllfe-support functlons lncluding food, sherter, and clrculatlon ofnubrlents' Econouic Loes uay also resurt froo ecosyste! detradatlonrhen valuable plants or anlnals are Lost.



10. rn addition to t,he pollufanls llsted above as dangerous to huDanbealth, envinoruenbal lrazards incl.ude I

Pesticlde resldues

Blockage of rater flow and/cr nigraLion routes

Land fllI acfivitles

11. ElMnOill.{ENTAL CAPACITI: The raLe
rbicb nil.l nof result ln uaJor advense

12. cRrrrcAl TAfiGETS: Key organisns, ppocesses, or condltions Hhlcb,1f klLled or artered through porrutlon, rllr result in far ranglngdegradatlon of bhe ecosysbero.

stoqy corals, for exanple, are vibar ro the productlvlty of
bbe Tongan narine envlronnenL and, if these are desbroyed,the productlvity and stabi1ity of coastar areas nrrI
decrease.

13' criLicaL Tangets and envlroroenbal capacltles are often noL kntrnand dtfflcult to discover. rdeally, horever, when standards are aetfor varlous pollutants, the nost sensitive crltlcal, organlsn whlchnlght be klIled or inJured oust be bhe one on nhlch olninun dlschargenates ane set.

Destructive flshing techniques such
breakage.

S11 tation

Thernal. dlscbarges

a-e polsons or coral

of lnbroduciion of a polluLant
ecosystee changes.

aestbeblc quality.
by lltter, garbage,

14. crltlcal rargets can ar.so be condltlons sucb as
An erauple night be degnadatlon of a scenlc beachor o11 spllls.

15. AcurE HAzAnDs; cases in whlch porrullon bas alneady erceededcrltlcal Levels and actlon ls requlned lmediately. In terns of br.uanhealtb, thls nould indicate porrutlon whlch is of, lnoedlate danger. rncases of envlroruental hazards, thls lndlcates condltlons ln rhicb bbeenvlroroental capaclty has been exceeded and crltlcal fargebs are lnrapld decllne.

t6. Acute conditlon arso nefers bo poisoning or lllness rbrcb DqyresuJi ln deafh.

17. cHn0l{rc HAzAnDs: cases tn nhlch polrublon is causing rong-terudegradatJ.on. In terus of, hurnan health, thls nould lnclude 1or levelpolsonlng frm lead ln palnts and pestlclde bulld-up. In envLnor€nteJ.hazards it refers to brends ln envlronoealal degradatlon sucb aaellbatlon of harbour areas and subsequenL ecosysten oecay. rn geaerar,



chronic conditlons are Less obvious and require ronger perlods of
treatnent.

18. Chronlc eondltion also refers Lo 1evels of
uhlch do nof result ln deabh but oay Lorer grorth
abllity, reslstance Lo otber sfresses, or slowness

pclsonlng or illaess
raLes, reproductlve

of response.

METHODS

19. Polluflon sources Surveys are deslgned !o provide an lnventory cf
Lndustrlal and ounlclpal sources of po1lutlon. I{HO/UNEP nethodologles
Here derived for Lange-sca1e analysls of conLinental, indusLrlatlzed
land Dasses. rn generar, bhe flrsb sLage of these surveys ls !o rlst
tbe lndustrlaL actlvities and conslder tbelr probable dlscbarge of
pollutants based on exLstlng inforuatlon.

20. Becauge nost Pacific Islands have l1ttle lndusbrlal actlvlty,
SPfiEP declded to t,ake the pollution sources survey fo tbe second stage:
exanlnatlon of lbe dlscbarges and [he coastal and uarlne envlronent.
laus, a Eore fleld-orlented approach nas used ln Tonga as a nodel for
future SPREP Pollution Sources Sunveys.

21. A tean Has asseubled ritb the Mlnlstry of Lands, survey and
ilaturar Resources, the Mlnisfry of Healfh, and bhe spREp proJect
dlrector. The tean tras eonprlsed of:

SPREP Project Director: Richard Chesher, ph.D. l{arlne
Eeologlst.

ProJect Co-ordinator: Taniela Tuk1a, physlcal planner,
Secretary to the Energy Comnltbee, Mlnls!ry of Lands, Survey
& l{aiural Resources.

Publlc HeaIth Inspector: Lelea Tuitutou, Senior publlc
Health Inspector of bhe EnvlroruenBal Sectlon of tbe
tfinlstry of Heai.bb.

Econolc Inpacl Inspector: ViIuiIa Hafi, Land Evaluator,
Mlnlsiry of Lands, Survey & Natural Reeources.

Surveyor: Fredrlck tJolfgrarnn, Minlsbry of Lands, Survey &
l{atural" Resources.

22. Followtng a Lwo-day discusslor, on the goals and nethods of
conducblng a Polrutlon sources Survey, bhe tean drer up a rlgt of
actlvlties ghlch ulght be causj.ng pollutlon (Table I ) . Data sheeis
rere deslgned and prlnbed to record speclflc lnfomatlon about each
polLutlon source durlng the progFess of Lbe survey (Figure 1).



TAELE 1

ICTTVITIES INVESTIGATED FOR POLLUTION SOURCES

Feed Faetory (Under Coastnuctlon: Disobarge fo treaboent plant and
Dralnage fleld).

Cblcken Layers (l,It rastes uped for fertlllzer or feed. Snell
reported bo be dlsturblng ln one of the lbree
exanlned).

MAT{TIFACT1IRI}IG:

Slaughter Houses (2) (lJastes used as feed or ferlillzer, rasblnga
fo septlc tank and dralnage fteld).

PouILry Processlng (No dlscharge) .

sausage Packing Plant (No dlseharge, rashing !o sept,lc tank).

llllk Prant (No dlsobange, rashlrrg to dralnage flelcr).
Frult Cannlng (Snal1 Industries Center, Under Construction).

Flsh llanket (l{asbings lnto sea) ,

Coeonut 011 Beflnlne (No dlsoharge).

BHUER^IGE IilDUSTRI:

1\ro soft drtnk bottltng factorles (rlash water to draln flel<t).

INDUSfiIAL CHS{TCAL HANUFACTTIRE:

Palnt t{ixing (solld HasEe, contalner, and read probleus).

soap Manufactune (no <u.scharge, golld wastes used for fuel).

FOHER PT.A![TS:

Tongatapu (dlscharge of theruar effluent, oll & detergent)
Lifuka (no dlscharge).
Vavau (no dlsoharge).



TAELE 1 : ACTIVITTES IIIVESTIGATED (Contlnucd).

SBIAGE PI.A"ITTS:

Prluary treatnent rltb effluent pr.uped to dralnage pondc; bo
dlsobarge lnto narlDe or rlver envlnoosuLc.

Valola Hocpltal

IJahon Etgh Sohool

Tnkutonga

HOIEI'S Atrn ptrELIC BOrr Dl:r[cF:

Dabellne Eotel (Dlsobarge of septlc tanl+ overflor ouio reef).
Fnlendly Island liotel (No dllcbarge)

0ood Sauarltaa Inn (No dloobarge but colld raste dtapoarl probb).
Paradlse Eotel (Septlc tanl overflor onto r6ef).

Publto Tollets ln NetEfu Harbor (septlo tanr sceprge onto necf).

Publlc Butldlngs (SepH,c tanlcs to dralnage flelds).
stolaray Hotcl (septlo tantcs for cach dupler, dnalarge fleldr).
Yavau and Llfulta Hospltals (Septlo tanks rlth dralnage flcldc).

Street dralns tn Nukuralofa and f,e1afu.

sor.rD Hlsrn DISpOSAL:

lJtt,er (generally not a asysno probleu aroept lfelefu raberfront).
hkutoqga (t{angrove flll) .

llakelce (Ooean drup).

Paqga.va (llangrove ftff ) .

Sludge Drylng Bcdg (tututongt, yavau, no pnobleaa obacrved).



TIBLE 1: ACTIYITIES IilVESTIGATD (Contlnucd).

aurFEIE{lrlD,LND FILT"S:

f,u|turalofa latcnfront aod Queen Salote Hharf (Lagoon dltetloa).
Xstafu rbarf (Lagoon slltetlon)

Iruald QuErry (Lagoon slltatlon)

I\tkutoaga Quanrj (ilo dlgobarge)

Talng QuaprY (no dlsoharge)

caurcaya tru Yavau (2) aad Eatapil (l) (uatcr clrouletlon atoppod).

GRCIIXD. IITEF, f,[ItrrOFF FRO,| lGRrCDLfiRrr r.erDSr

Pertloldas nnd Fertlllzers tn Tongabapu, Llfilka, ed vavlu.

Erperbcntel farrrs (Tolgatapu, Llfirka, yavau).

Fen anets (Tongatapu, Llfukal Yayau).

FrsEufs .lcFTrrrns:

Polronc, aorel bneakage.
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23. hevlous scudles done ln Tonga on the subject of pollutlon and
envlroment rere revlewed (see References). It ras nobed tbat cucb
studles rere not neadlly accesslble and tb ls reconnended tbat:

RECOMMENDATTON 1: A central llbrara be estabtlsb€d
contalnlng all reporis, studles, docunents nelatlve Lopolrutlon and envlroment conducbed 11!bin the Ktngdou of
Tonga. Ttrls referenee rlbrary should be lndered accordlngto subJect aad autbor and kept ln bhe Departuent of Landa,
Surrey, and llatural Besourc€s.

24. such a rlbrary is essentlal bo the quallty and quantlty of rork
produced by anyone rorklng ln the envlromental flerd ln Tonga.

25. All of bbe places llsted in Table 1 rere vlslt,ed by tbe tea.u Bd,
date sheets fllted out for those acllvltles whlch had a dlscharge into
tbe uarlne envlroment or rhlcb nlght lndlrectly contrlbuto !o nartnepollutlon.

25. In addltlon, a general lnspectlon of t,be narlne couuunlLles nas
conducted by the ProJect Dlrector at locatlons lndlcated oD Flgurec 2
tbrough f and Table 3 (see Atlas page 49).

2T - the survey ras prlnartly an exarlnatlon of potentlal pollutlon
sltes and a vlsual, qualltatlve lnspectlon of dlscbarges and tbelrapparent lnpact on the narine conounltlee. Pogalble pollutents
nornally assoclated nlth speclflc actlvltles are lteulzed 1n the deta
sheete or ln tbe dlscussion of flndlngs. Sauples lere analyzed tn brolnctauces: Sewage dlsaharge fron the Dabellne Hotel (Sbatlon lOzt
Tongatapu) and Lead in palnt.

28. Color photograpbs of tbe discharge sttes Here taken rhlch rlllprovlde base-llne laforoatlon on the abundance and di.etrlbutl.on of
organlsos ln tbe vlclnlty of lhe yarlous dlscbarges.

A@TE HAZARDS:

sElJtcE DrscHAncE FnoM Tounrs? FAcrlrrrEs (starl0ns 102A Tongatapu, lol
and 108 Yavau).

29, The Dateltne Hotel, Paradlse Hoter, and the pubrlc Tollstg on lbc
Nelafu llbarf recelve nastes fron bhousands of tourtets eacb yGar.
These people cone fro aLl over lhe corld and nay caFrr a nide range of
coounlcabre dlseasee lncludlng cbolera, typbold, hepatlius, as rell aa
nrnerous parasltas.

30. these, and other, alrnents can be transltt€d by saage to rarlnc
organlsus sucb as crans, and thus into bbe Tongan comunlty lf tbcre
organlsus are eateD.

31. Ibe Dateline Hotel dlscharges up to a nlllion gallons of cfflucnt
per nontb onto the reef flat lmedlat,ely adJacent to tbe flsh larkct.
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Sbellflsh are ofLen stored or rashed ln Ebe rater rhlch ts dlrectly
dorn-current of bhe hoteL effluent. Peopte Here obeervsd eollectlagshel'rflsh to eat rltbln 20 neters of bhe dlscbarge p1po.

32. Tbe dlscharge plpe orlglnalry extended to the reef edge but haa
been broken and dlscbargeg onto the reef ftat ttself, Salpies frol bbeptpe showed no chlorlne lons and coloforu bacterla counts hlgber fhancould be counted.

REc0l{l{El{DATroil zz put slgns surroundlng tbe reef ares
betreen Yellor pler and the vuna llbarf rrltten tn Tontanlndlcatlng the rater ts polluted and forblddlng srladng orftshlng or nasblng of food ln tbe rater. Repalr andactlvate tbe chlorlnator on the septio baak storage fanlc.
Bulrd appnoprlaLe dralnage fletda for tbe septlc canks.

33. the exlstlng systen aasunes the cblorlnatlon rllr rorkoontlnuously, whlch lt obvlously does not, rt arso falls to allor forshort, but penhaps deadly, lapses of operatlon durlng rblch shellflghnlght becoe lnfected and reoain contanlnated for days.

34. Ite Paradlse Houel bas septtc banks (see data sbeet 101 yavau) anda dralnage fleld oa the nortb end of tbe hotel grounds. Bat[rool
dnalas ln tbe botel began backlng up several yeirs ago and tbe
Eanag€Dont, declded tbe dralnfleld, rblcb is on a steep slopc above acllffr rae lnadequate. A tnencb ras dug fro the septlc bank overflor
thnougb tbe dralaage fleld and a ptpe rald bo arlor bhe saptlc hareffluent to flon over the ellff.
35' lbe flor Has observed at a uoderate rate over a perlod of sevsnal.
teeka, beglnnlng vhen tbe hotel ras fully occupled and conttnulng even
rhen the oacupanay rate dropped.

36. fre overflor runs dorn a heavily vegetated slope and thea over a
rocky beacb and lnto tbe lfelafu Lagoon. Ite survey tean suggesfcd tbat
tbe Ea4rgeDeat contact a coopetent septlc tank erpert to erpar*t tbesysta and repalr tbe dralnage fleld.
37. rhe bofel ls ln the process of erpandlng lts capaclty. ltenc is
raaton to belleve tbe exlstlng septlc tank faottlty rill aot be eblc bohandle thtg tnoreaeed load.

38. rt ras also noted tbat trash ras tbrqn oyer tbe cllff by tbc
bo0el staff lltterlng the lagoon coast]lne.

nEcol.lMENDATroN 3; Test tbe ef fluent f,ro the dralnage fteldat the Paradlge Hotel and lnslst on adquaie s€urg€faclrltles before arrorlng furtber expanslon of tbe botel
eapaclby.

39. The publlc tollets on the naln rbarf at lJelafu have a oeptlo trnkrlth a very snall dralnage f1el.d (data sbeet 108 Vavau). lt lou ttda,
seepage rag observed fno bbe botbo of the rall s?reallng over tbetldal flat lnto bbe lagoon, Ttrls flol sbould be oalplerl ind tcrtcdard, lf nequlred, a langer dralnage fleld installed.

14



RECOI{I{ENDATIOII 4: Saruple seepag€ fro tbe base of bhe l{elefir
raterfront seanall to see lf it ls fron tbe publlc tolleta
and take corr.ectlve actlon tf, necessary.

40. crulse shlpa, flshlng vessers, uercbaat gblps and yaobtc anereot rgmsbat dlfferent probleu. Soe ehipg dloobange sqlegp direotly lnto
tbe rater nblle otbers have boldlng taalm and dleoharge tbcso 8t !.a.
A questloanalre ras preparcd aad obgervatlong uade to datsrrl'sc bor
na4y yachtg had !€flage holdlng tanlg aboar{ and bq rrry peodo flo
yaohts utlllzed publlc or botel totlcc feolrlttcs lsorc. Duo
queatlonnaireg have not yet been rcoelved frc the Toqra GovGrlcot
and co ao cgncluslone can be uade at tbJ's tlne. Eorever, tbc tost
serlous dangem Day be avoldsd lf heartb offlolalc ch*k tbr
lntsraatl.orar vaoeluaBlon certlflaataa of pollcntcra aad ora for
cbolera, typbold, oallpor, and otbar dlscarac of cpldrrlo oonqlr|r.

DESTNUCTIVE FISHnIC TECHNIQUBS AID CONAL REr DEIfi

41. Durtng tbe Pollutton Sourcsc Survey aud tbe ncletcd Bhof Corrl
AsscaEoeat ProJect, the p'noJect dLreetor noted nry dead ud dylnS
coral necfs. Etgures 2 to 1 (see Atlaa, page 19) gba rfr1ch rmfr rcnc
eranlned, aad Table 3 (pase 58) trstg coodltlons fouad et tDogr r..f!.
lte geograpblc dlstrlbutlon, deptb of coral klll, apecler luvolvrd, !.Ed
relatlve blne of oora!. reef deatb, Judged fnc tbe lcrcl of oonl
brealcdorn, lndloate a alorly devetoplng problo ritb url0lplc Glur.!.
Ite natter deservea a Dore ooplete analyalr but, onc raJon oesec of
cord rcrtallty ras ldentlfled ag deatrruotlvs flrbrng Becbnlqucs @lag
subslstence aad coueralal flahlng.

42 Hen snd ronen rer€ obeerved ldUlne ooral durlng of tbclr food
gatberlng aotlvltleg, In tbe paet, rhen ronsn and oblldrsn ualtcd tls
reefs at lon tldes, Bbq reat barcfoot aad carrled rtlols or notD{4t
at al.l. Today nost reef ralkcrs are sbocd, Eolo bootcd, aad tbcy cartrlf
buob knlves, oror-bars, lron polet, and erea barD€rt.

43. Tbe reef-ralkerg uae tbsse net tools bo pry looce sDd bncrf up tbe
llvtng oor81. ltsy rslk through tbe oaII branoblng ooral bblckato
Iewtng a bnall of masbed ooral behlnd.

44. Rookc aDd corals rblob are burned oysr eFs not reDleoed ta tbd,r
orlglnal poaltlon, tbur leavlng tbe eggs and gaallcr cncnrrtlng sca
creaturec to dle.

{5. Ootopus, rbtcb fonnenly rere saught rltb lures or by head uc ac
often brokea out of tbelr neattng alter, derEroylng tbc bebltrt aa rell
ae tbe aesilng fenales and thetr eg:gs.

46. l{en also break tbe ooral drnlag flcblng aotlvltlas. I rltrceacd
fl.aberuen breaktng ooral rblle taklag yaaua frol tbe rocf. It ls e
ootrtn pnactloe to put a not eorors a legoon cntraaoe and, lr tbc tJ.dc
falla, break the coral and turn over roske ln tbo hgpon to &uo tbe
flsb lnto tbe net.
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47. Coral bhlckets are smetlnes battered to rubble to chase the
sualler reef flsh lnto enclrcllng nets.

48. Polsons are also used to catch flsh. Sone of these are boxlc to
corals and soall lnvertebrates and klII alL the ftsh lnoLudlng
Juvenlles. Both natural toxins and arttflclal potsono (lnoludlng
sodiuu bypoohlorJ.te and pestlcldes) oan create long tern conal
degtruotlon.

CONAL INFECTIONS AIID PNMATONS

ll9. l{hen the aoral ls brokent
corals, lb beconee lnfected rltb
genus 0sclllatorla (Antonlus l9?7)
tbe wound to klll bhe nhole coral

especlally the nore fraglle Acropora
a blue-green algae; probably of the
. lte algal lnfectlon spreads fro
colony (Flgure 8).

Flgure 8. Coral lnfected rrlth bluegreen algae dylng on the reef edge.

50. Nunerous lnfected, but unbroken, colordes trere observed ln areas
nhere coral breakage h,as coturon. lbe dlstrlbutlon of the lnfecbed
speclnens lndlcated that the algal lnfectl.on could spnead frou daoaged
corals to undanaged ones. Ibere are seYeral pooslble Hays thls can
happen lncludLng translsslon by raten-borne fllanents.

51. Each coral colory has ntmerous sna1l. crabs, shrtnp and flsh nhlch
Ilve tn the protectlve branches. tJhen tbe coral. dles these assoclates
nove elsewhere, I observed that a crab frm a partly dead colory had
sall strands of the blue-green algae on lts leg halrs. I also
observed that lf the crab ras put lnto another coral colorv the crabs
already there fougbt wlth the lntruder. Ib ls ltkely bhat durlng the
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flght tbe fragtle coral tlssue could be dauaged and lnfected.

l,Z. when the coral colonles are broken loose and thus danaged and

lnfecfed, fhey roll around ln the surf and danage adJaoent colonles,
lnfecblng theu at the sane tine. Thege nay be rashed lnto the lagoonal
areas or out the neef cuts inbo deeper water, danaglng and lnfectlng
corals ln the deeper Hater.

53. In addltlon, the battered, lnfected corals and lncreaslng an€as of
dead reef tends to force ooral predators lnbo sualler areas of llve
coral. Thus I observed coral colonles rrlth huge nunbers of predatory
snalls, and a large populatton of cronn-of-tborns (Acantbasfer planclt
flg. 9) and Cushlon (Culclta sp.) starflsh.

Flgure 9. Acanthaster -PIgII9! the Crosn of Thorns starflsh eatlng
coral at the edge of a damaged coral reef.

54. As these coral predators are forced fogether they experience
lncreased breedlng success as weII as decreased predatlon fron theLr
predabors (nhlcb ire collected for food or sale) and thelr populatlons
lncrease(Chesher, 1 969),

55. The end resuLt ls a spread of dead and dying coral frm the
shaIIoH water lnto the adJacent, deeper water.

CATASTNOPHIC CORAL DEATII VIA S.D.R.

56. l{hen corals are subJected to stress, such as abnornally high or
Ior tenperatures, fresh water, excessive slltatlon, pestlcldest
phosphate starvatl-on, breakage or abraslon results !n the rapld death

of the whole coral iotony. This reactlon was naned Shut-Dogn-Reactlon
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because tbe coral colory see&s to sLop soDe crlttcal physlologlcalreactlon and the tlssue cooes off lbe skereton 1n roag gtrinss.

57 ' rf cbese st'rlngs of dylng tlssue cone in oontacb ritb otber corarsrhlch are aleo under strees, tbe obber corals begln to undergo tbc aercs.D.R- and dte-_- frug, tt is posslbre for conar breakrge at srtraclofl tldes or la the raln to result 1n a Easstve deatb of corals ovar glarge area.

58' All of the above factors probably bave coatrlbuted to tbe largcntuber of dead coral reefs le observed. lte proJeot dlrector rtbncarcddestructlve flshlng on several reefs and fouad nurerou! coral coroll.a!rbloh rere lnfeated by blue-green algae. populatlona of ranthastcn
llanar, the. cnorn of rhorns starflsh and of cuictta gg, ths prn cusblouStarflsh (both coral predators) rere abundant on Dary recft, elpcclellJlaear dead reefs.

59. hvld Molean, a roag-tine regldent of vayau, obscrrcd t,bedegtructlon of a reef oyer a 9 year perlod and rrote a report on tblsfon tbe Governon of yavau,

LOSS OF A CNITTCAL HABITAT

60. The ooral neef eoosysteo produces flshr crarr, oysters, robstera,octopus, and EaDy otber protel.n rlch foods for lhe pcople of ronga.These are rlld foods and are dependant upon tbe llvr'tg i".i n urbat forsurYlval. hen a coral reef 1s reduced to dead rubbli tU" yr"rO of c€efood ls llkerlse reduced. rben a coral reef habltat ta oortroycd,especlalry rben flsblng pr€asure coatlnuee, lt ray Dsver reoovor.Ftgure 10 oooparea a rlve reef area rlth in ar6a rblcb hal bcen<leetroyed by fioheroeu,

61. In areae rbere coral destructlon has been cooplebe tbe people bevcshlfted thelr searcb for the langer reef creatures bo rarler, rorsappeallng orSsDlsEe IIIe tube rorns and chLtons. To extract tbere Bbqapply their steel and lnon hpltlentg rltb a great deal of elergr. rt1g unll&ely oonala could rqgror rltb such oontfaued aottvltr.

YEAT CIX BE DorrE?

62. r latervlqect eeveral peopre about the lsaue of cors.l brcarrgc.they all sald fhat the Tongan people dld not conslder ooral a! bcl.Egrallver or aa belng lnportant b rrsn or robstera Bhey buntcd. r.s omPoIlublon Sources Survey tean ueuben raarked afier lntcrrlalagflsberuen about the coral reef degradation, rTba ftsherleu loe aotl''agabout conal, Juet hot to oatch flsh. r

63. Tbe pmeD do not knor tbat there arelnvertebrates uuder tbe rocks they furu oyer;
SHoltLD tunn rocks back tbe nay tbay found tben,

egga of rary flrb aad
tbcy donrt knor tbry
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Figure 10. A living coral, reef in
sith a dead coral reef nearby (lower
fishennen broke the coral to frighten

Vavau (top photograph) contragted
photograph). Local residents 88y
fieh into their nets.
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54. 1\ro educatlonat lbrusts are requlred to reduce coral drprgc durlotsubslstence and comerelal flehlng acllvltleg. De flrat lnvolwspreparaulon of educatlonal uaterlals to be lncorporated ln tbc RadloToaga Educatlonal prograne and lnto tbe scbool BysteD.

65. lte second lnvolves productlon of aD educetioml vl<lco end 1calued at the adult publlc rho, after dl, are creatlDg nrt of tbeproblen and cho are least llkety bo be rlrirng to abadon uerr flablagnethods nlthout a naJor rwlsion ln lbelr tUf*fng.
66. Ite flret step requlres the preparatlon of educatlonrl nterlalgon the folLorlng toplcs:

1. llby coral is lnpontant.

2. Dangers to the Llvtng Coral fieef.

a) Breakage

b) Infectlons

c) Polsona

d) Predators

e) Sbut-Doln-Reactlons

3. Iby reef-top rocks nust be turaed back !o tbclr orlglaslposltlon.

4, leef Inprqeoent

67. Several approacbeg to dellverlng bhlg lnforuaH.on are avallrble:
1. Envlromental. Radlo

2. Edueatlonal Badlo

3. lferspaper artlcles

4. Classroq posters

5' Educatlonrt Yideo

68. the lnforuatlon nust be presented lnlrlustrabed. I sr,ggested ronk plan for bhlslato four phases:

Tongan aad bG h{thlt
protra.! DJ'gbt bc dlvldcd

Phase 1. sPnEP preparea educatlonal laforaallon rlth goLoc adlllusLratlong on tbe above nenbloned Loploc.

Phase 2. sPnEP dellvers uaterlals to Tonga and holda a govcrnrcat
oeeblng rlth offlcl.als fron tbe Departnent of l,andr, survery &Ifatural Resounces, Flabertes, Radlo, llqspsper, aDd EducaH.on.
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Phase 3. Tongan offlclaIs prepare branslablons and presenfatlons
of tbe nalerlals as fhey flnd approprlate.

Pbase 4. tlhen naterlals are ln the flei.d, SpnEp to reLurn and
prepare educatlonal vldeo to shord bon lbe Tongan people reapond to
tbe naterlal and adJust thetr ftsblng bebavlor to protect and
Luprove the coral reefs.

59. Tbls raet pbase ls probabry crltlcal bo the succesa of tbe poJect
as lt not only provldes tnformatlon on the relatlve sucoess of tbe
varlous typee of lnfornablon diss€Elnatlon but lt ts a dlrect incsntly€
for the people wbo are belng ftlned to actually cbaage tbelr behavlor.

70. lfben conplete, tbe vldeo eouLd be utlllsed tn the eduaatlonal
syebeo of Tongar nade avallable at the ntuerous vldeo renbal stores,
sborn publloly, and (tf tbe oysteu ls coprete) broadaast netlonarly.

71. Soe vtlJ.ages are Eore destrucblve ln thelr flshlng bablts tbsn
others. Becauge s@e of bbese vlllages are knorn as tflsblng vlllageai
they nlgbt be approacbed to help rltb developeni of nff ad
non-destnuotlve flshlng technlques, tbus addlng a contest to the sp1rlt
of t,be progranne.

72. lbe nrules! of the contest rould lnclude flndlng rays to flcb
rlthout breaklng tbe coral or desbroylng habltats, bunors, or nocts,
and ldentlfyhs nays of reef flsbing rhleh nlght lnprove lts gcncral
bealtb.

73. Tbe vLdeo, pJ.ayed baek to bbe vlllagers aa lt ls belng uade, oould
laclude a coment fron bbe Natlonal Goverment on tbe lnportance of bbc
proJeotr a eonent frm the local governor on rllllngnegs to cooperate
and tbe reapoaae to bhese co@ents by bhe vlllage eldare and fhe
flsbereen.

74. Iben norFdestructive sys0euo of ftshlng bave been fllmd, tbe
vlllages nould bave neccessarlly cornultted theuselves to fotect tbelr
corar reefs Hltb approprlate behavlor. Itls coultoent, vlaod
publlcly and ln tbe educatlonal sysben, rould prov!.de contlnued rupport
for the ldeas.

75. Productlve neH, non-desbrucblve flsbtng technlques dght bc
developed durlng tbe ererclse, and at least sooe of the older fllblng
?echnlquea such as the use of lures to oaptune octopus, oaD bo
rwlfallzed. It ls nost lnportant, boteyer, tbat coaatralnBe on
destructlve ftsblng technlques be lnpos€d ao qulckry as pocalblc.
Slnoe lt ls probably tuposslble io do tbts rlth leglslatlon, lt luat bo
acoopllshed nltb bhe rltllng help of the Tongan publlc.
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nECOl4lENDlTIOlt 5 : Prepare

1. Educatlonal uaberlal.s on bbe luportance of
and dangers Lo the coral reefs and rhat needs to
be done.

2. Posters on iDontt Break the Coraln and rTurn
the Rocks Back Overtt.

3. Eduaatlonal Radlo protraoue on CoraJ. fieefg.

4. Nenspaper Artlcles on Coral Reefs and bhe
danger of Ehelr deaLb,

5. Envlromenbal Radlo and Tatk-Back Radlo on
Coral Reefs and Flsblng tecbnlgues to save lheo.

6. A facb-ebeet covering all aapects of fbe
probleu.

T. A video for publte and educatloaal use
shonlng Tongans norklng to iuprove bhelr coral
reef envlroments.

CHRONIC HAZARDS

LEAD II{ PAIIilT.

76. Lead ls a cruulatlve, polsonous, beavy nebar rhlcb caD cauaefar-reaoblng bealth and envlrormertal problens. Its noat hazardoug usebas been ae a palnt addltlve. As tbe palnt fllu breaks dorn tbe leadls dlstrlbubed lnto lbe leland ecosysceo along a varleby of patbays.It en accunulate ln plants, aaloal.s, and people.

77. There ane strlet regulatlons on read uae ln nogt eounbrlea.Durlng bbe Pollutlon sounces Survey lL rag dlscovered tbet bhe tEJ,anPalat conpary nas luportlag a lead addltlve bo be used in lts palnts,
Fonuulae for fbelr patnls, nlred at bhe factory at tbe Snall IndugtrtcsCentre, lndlcated Eaty of bbelr productc clntalneo lead 1n a&uDtarblcb represent bealtb bazands.

78' The Gorden Yerror and canary yerror palnb, rblch nrgbt b€ ulGd onlnterlor surfaces or even on toys, contatn lead addltlves rhlcb rouldrequlre rarulng labels in oost countrles.
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-9. Roofonlte paLnLs were sold ln cans labled tlead Freei aad are
rldely used for raln catchoent surfaces. lte fornula for t,hls palnt
lnoluded i0.913t Lead Naptbn hardener aod tests of fhe palnl produot by
Dr. Morrlson of tbe Unlverslty of tbe South Paclflc shored lt
contalned enougb lead to ban 1ts use around chtldrea or on lnterlor
surfaces ln Nen Zealand. It erceeds tbe pernleglble level of lead
content for ary Hater catchnent surfaceg,

80. In addltlon, raw Lead Naptbabe hardener cas observed spllled oa
tbe floor of tbe fact,ory and at reaat one enpty drur conbalnlng tblo
torlc chenlcal nas sold to the publlc for uses unknorn.

81. Lead free palnbs are uanufactured ln oost countries because of tbe
rlde-spread health problens assoclated nlth lead and cblldren. lte
ertent and serlousness of tbis probleu bas recelved rlde-apreed
atteatlon durlng the I9l0re.

82, lfary cl0les ln the Unlted Sbates have actlve progran€s bo
ellnlnate bhls hazard througb repalntlng, nall-paperlng, and palnt
strlpplng. Teotlng blood sauplea froo cblldren oD a large rcale,
oalled Lead Screenlng, ts connon to ldentlfy ar€as of blgh
coutanlnatlon.

83. lte mst serious danger frou Lead polsonlng ie 1ts lou-lever
danage to braln tlssue. lbe synpbms Day be yrgu€, lnaludlng
aggresalon, reaknese, cluuslness, loss of lntelllgence. Its rcst
comon tanget ls children under age 6.

REC0!,|I.{E}IDATI0N 6: Label alt palnt contalners contalnlng
Leaded palnt rl.th clear bealth hazard rarnlngs ln both
lngllsh and Tongan. As soon as posalble ban bhe lnport of
Iead cheulcals lnto Tonga eroept for crltlcal needs. Shlft
to the use of norleaded palnts, especlally tn publlc
bulldlngs, sobools, lnterlor use around cblldren, and oD
rater catchnent systeus.
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TABTE 2

PESTICIDES FOUIIID IN TTIE TONGAN E}IVInOU}TENT

Sanplas talcen by t{lels von Keyoellnpk, l9g0

analyzed by Pestlcide analytlcal Laboratory, g.p.l, l{anlla, pblllpplneo

STUPLE T LITIDII{E HEPTACHLON T ALDRI}I ETJDOSUI.TAf, I DDT

clBBAcE 0.09 o.ol
B$talll 0.05 o.og o.o2
cuc{'l,tBEn 0.02 0.03rouaTo 0.01
rnrm 101 0.21 0.16 0.og 0,06 o.o4
tATEn toa 0.15 0,23 o.0graBnlo3 0.23 o.1g o.t1 o.o1 o.o5
raTEn 104 0.07 o.o3 o.o2
HATEn 105 0.40 0.23 0.13 0.og o.o?
IATEI 106 0.06 0.01 o.o4 o.o4 o.o2
HATEn 107 0.30 0,17 0.Og o,1o o.ott
naTEn 108 0 ,06 o .o I
ntrEn 109 0.14 0.01

ltll.f 0.02-0.1 0.03-0.05 O.O!-O,O? O.O]0.13

Hol,tax rAT 1 .4_{.2

Vegetsblea, ol.lk, huoan tlccues as Eg/kg. lafer er lg/Iltre.
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.BSTTCTDES: A CHRONIC EI{VIRONHE}ITAL HMAND

84. the danger of pestlcldeg to hunan beartb ls rell knorn and
rarrdngs apPear oD pestlclde product labelg and ln tbe Pastlclde
Handbook prepared by tbe lllnletry of Agrlculbure, Flsbenlee and Forertg
(t{aFF).

85. Dlscusslons rltb the research dlvlslon at tbe Erpar!.nenfal Fam ln
Tongatapu lndlcated bbat the Mlnlstry ls sensltlve to, but rargely
unlnfonued about, long-teru envlromental hazards of p6stlcld€ uge to
rlldllfe, ootls, and especlally narlne eeosysbeus.

86. Tonga luports and uaea aD lncreaslng aoount and varlecy otpestlcldeo. the long-terrn effecLs of theee ar€ oftea unknorn,
especlally rlth nespect to coasfaJ. and narlne ecosystels. lhry
peotlcldes or thelr break-dorn products are torio and loag-lactlng.
llary of tben, lnoludlng all the cblorlnabed bydrocarboas, butld-up ln
llvlng systeus, especlally ln the hlgber predatorc sucb as blrrda,
predatory floh, and hunans.

8?. Pestlcldeg enter the uartne envlroment by raln later run-off,
aerlal oyersprsy, burnlng of peetlclde coated planta, rasblng ofpestlclde conbalners, dleposal of used pestlalde dlps, aod
lntenblonally as flsb polsoao. corals are especlally sensltlve to a
rlde opeetruu of pestlcldes (Chesher t9?1) and tbe evldent decay of
conal systeos ln Tonga nay be relabed to peablolde u!6. Oiben
onganleusr ouob as nolluscs, shrlnp, lobsters and flab bave bccn abora
io be pestlclde sensltlve. lbe extent of pestlclde lnbrusloa lnto tbe
Tongan coastal raters bas not been neasur€d, but ghould be.

8E. I'|AFF conducted a survey of p€sflcldes 1n nell rater, vegctablea
and people. lte reeults are sunarlzed ln Table ?. fre healtb
luprlcatlons of these flndlngs are not knorn, and tbe carplea ap€
ertneuely llnlted. tte data clearly sbor, horever, hor DDT ls
accuDulated ln hunan tlssues. Alt,bough not tested, otber predators
rould sboH a slnllar acouuulatlon of DDT. Blrds, reptllec, flab, and
Darv lnvertebrates suffer reduced reproductlve capaclty, oeural
dlsorders, and lf the levels are sufflclently hlgh, deabb frc auob
acotuulatlon.

89. Etgure 11 ghors tbe lncreaeed rater uae by the people of roatahpu
over the past 13 yeara. lbe probleos agsocdated rlth rater reobanglng
and the posslble lncreage of conianlnetlon of tbe rater lcns rltb
lncreased flusblng rafes la a subJect of great coucern.
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90. Polsonlng of tbe ratentable nltb pesticldeg or tbelr reslduee la a
conslderable rlsk. the rater lens of Tongatapu (ftgure 12) underllesagriculbural areas and rhlle the deptb oontours of tbe rater lena eeodeep enough 1n the ceninar areas of tbe lslaad Lo fllber out tbepestlcldes tbere are areas on tbe edge of the aquafer and perbaps rookoutcropplngs through rhlcb raler contalnlng pestlclde resldueg coul<treacb the drlnklng nater. Tbe nore naLer soluble eopounds Day evea
nove dlrectly lnto bbe aquafer througb the soll.
91. Tbe rcst serlous danger, ln addltlon Lo oonbanlnstlng the raberand food supply, bealtb effects, tbe lnpact on uarlne ecosyslels, andtbe destructLon of iuporiaat lnsect,s (rike bees), blrds, ard otberwlldllfe, ls tbe danger of poleonlng tbe soll and thus destroylng tbeproduetlvlty of garden land.

92. lbls has been a serl.ous probleo J.n nany places ln bhe rorrd.
RecentJ.y, for eraople, the bulld up of copper fron rong ben spraylngof coffee plantablons 1n Afrlca reacbed a point, rhere n- crops at allroul.d gror ln fhe sotl.

93. onae soll ls polsoned, 1! nay be unsullabre for grqlDg cropsuatll (and if) the soLl ls reeondltioned. rn Eany caa€g, th€ sollcannot be saved and beeones pernanently barren.

94. There sbould be an lnvestlgatlon lnbo bhe quectlon of soll
degradatlon fro peetlcldes ln Tonga. rte teau found aoe wldsnoetbat thle ray be a problen.

95. coopare the bro graphs in Flgure 13. rte flrst shocs the ragld
lncreaee ln pestlclde luports. lte second gbons agrlcultural exportsf,ro Tonga.

95. lbe exports Here dlvtded lnto crops rhieh rere grq.n yltbout
peotlcldes and,*9hose crops nhlcb rrequlnedi tbe use of peatlcldes. Decrops rblch dld nof have pestlcldes apprled Lnareaa€d narkedly lnorport value over a tJ year pertod rhLle those eropE rblcb rere trcatedrttb pestlcldes decllned ln total export value.

97. Does tbts decllne ln productlon reflect deoreaslng soll fertlllty
due to pestlclde potsonlng of tbe soll ecoeycteu?

98. The expertuental faru la Vavau has several tracts of laad rhlch
have decJ.lned 1n productlvlty to bhe polnt rbere oropr, cspeclallyvanll].ar gror poorly. ProducE.on rates fro land yhlcb rar once prrtof tbe experLuental farn are far belon tbose frou land frrrtber arry,and vanllla plants gotrn there nere observed sbollng slguc of rtreac(8. Dayls, J. Dequal-re, and personal obaervatlons).

99. ft ls of lnteregt that tbe uosi valuable crops of Tonga, laoludlng
eoconuts and vanllra, do not need pestlcldes. tte lor varue (in lenaof mney) banana croPs aDd (ln terrns of nutrlilon aod roney) ratcnelou
enops are tbe largeet pestlclde users. Fro a blologtcal vlerpolnt, ltrould seeD r€asonable Lo reduce pestlclde use and concentratg on crogsof hlgb value for erport and hlgh nutrlblonal value for looal
ooastuptlon.
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Figure 15. The graph of the population increaee in Tonga ie identical
to a grsPh of the need for additional land for food productioD, living
Bpace, aod support servicee. The arroe leading up,uarde f rm l f 6
rePreseDts the true population grorth. l{igration of Tongans to otber
countries reaults in the ornber of people couoted io the li76 Ceneue.

100. Figure 14 ghone that the export value of agricultural producte it
falling far belor the increaciog coet of iuporting food to Tonga. rbirclearly demouetratee the iocreaeing value of ronga'e Garden laad for
nutritional cropping.

r01 . Figure l5 sboss the rspid increaee in peopr.e iu Torya.
Increaging nuubere of people autmatically neana iucreared land u-c,
eepecially to Deet future requireoents of highly nutritioug food. Th;
additiougl people reguire living space se sell as food and thua grrdca
laud becooea still more critical. uee of land for roede, rcboola,
buildiuge, industrial activities, diepoaal of u8ste8, con.tructioo
nateriale, aud other denands of a larger population all cmpete uitb
the uce of laud for groring food for Tongan people.

102. These coneideratioue, plua the inpact of egricultural poieooc on
uarine resources, rnake peaticide uEe a very eerious Eatter.

103. llethods of fanning rithout peaticider are kno?n. Tbe principel
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Agrlcultural Officer of Vavau, Hanlbell Ofa Faratrunu, ls an erpert ingardenlng rlthout pestlcldes and hls erpertlse could be usefully pu!tafo tbe scbool systau and agrlcultural ertenslon sysget as parb of aarorganlo farulngr cumlculuu.

BECOI{HENDITION T z Develop a pestlclde free gardeniog
currlcurun for tbe school and ertenslon educatloaaJ. systen.,

104. Tbe Dlrector of the Research Divislon of ttAFF s'gtested that
sPnEP conduct an lmrestlgaflon lnbo the ecologlcat hpact of varloucpestlaldes as a servlce bo 1bs neober counlrles. I llct of hazardouspeetlcldes and tbelr deletenlous effacts rould provlde tbe AgrtculturalPlant Fotectlon Of,flcers rltb inforuatlon rirfcn ls obhErltse notavallable or dlfflcult to obtaln.

nE@lll{EIIDA?r0tt 8: rnvestlgate tbe lnpact of pestlctdos on
tbe publlc health, grouad rater reaourcsa, lo11!, 11ld"llfe(uotuatng bees and blrds), and narlne eooryaLers of ronga,

nBcoxuwoarrOtf 9: shlft Lolands non-pestlclde ustng oropg
and fanalng technlques as soon as poaslble and reducepestlclde use to caaea of absolute necesslty.

105. lbe lllntstry of Hea]th uses pestlcldes on ihe publlc Botld rasto
duups (statlons 108 Tongatapu & 103 Vavau). Botb durpa are looalcd oathe edge of, lntertldat Dangrov€ srarps and are, ln fatt, fllllng thescproduotlve ecosystent. ( problas aseoclafcd rltb flif rng rantroveareas are dlscussed by Dabl (tyf8), Ludrlg (19S0), aud -Ioltcr.dlqt
(1983)). &e peatlclde used for fly coaurol le- yapona and tbccontalner has a rarnlng prlnted on lt that tbe peatlolde uuat not beus€d near ratemays, dralnage areas, or ooastrlaes as flgh and othcraquatlc onganlsos are hlghry seacltlve to lt. lte oubJoot of rolldraste dlsposal ls covered 1n seotlon 6 of thls rapont, bui the urs.ofVapona ln a !a!8rove area sbould be dlgcontlnued and altcrnrtepestloldes consLdered. Dlatoaoeous Earth, a pordcry rhlte substeuosrade of dlatcns, has been used successfurly for fly control ad tt irnot torlc.

nEcOlll{EltDATrOt{ l0: Dlsoonttnue vapona ure on pubrto sorld
raste slfeg adJacent to uangrove areaa.

SILTATIOI OF HAXBOIINS fi{D NEEFS

106. Data sbeet 109 ahons bhe llukaralofa raLerfront. Construotlouaotlvltleg bave been undervay oD the Queen Salote harf, Boat Baelns
and Sea lalls for nanl' years. Durlng tbe gunvey tbe Qucen'salotc ybarf
and lala sea call ras under actlve conetructlou. ra perlods of borvyralas, allt plttoea r€ro observed oolng frcn the construoH.on glLcg.

lfif. Tbe 811t plune settles thto thc deep rater of tbe lluturalofa
Lagoou and resldes tbere for long perlods of ttne, gradually rettllag
Bo tbe botto or waabla6 out of the oarrcs rltb tbe b1de.
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108. Eranlnatlon of bhe deep raber fauna of the lagoon, speclflcally
the blaok corals, lndlcated that thls perlodlc slltatlon raa crcatlng
consldereble streag. 49 percent of tb€ connerclally valueblc blealconal colonl,es rblch vere obeerved rere dead, but stlll rtrudlrg
(Chesber 1984). SoDe of tbe coLonlee appeared fo bave bsou doad for
soue tlne and rere enonueted rltb ofber onganlsus.

109. Dlvers for black coral arso reporLed t,hat 4 out of 5 aoloalcc
nblch tbey collEcted nere already dead.

110. The reef fl.ab along the ra0erfroni ls beavlly sllted but aupportr
a sparse sea grass co@unlty.

111. Evldence of slltablon stresa uas observed on several corrl rcofs
surroundtng bhe lagoon, especlally ln deeper rater.

112. Slnllar probleus rere seeD ln llelafu Harbour ln Yaylu. Bccaurc
of tbe steeper' land gtradlents 1n Helafu, stltatlon durlng beavy relaols a greaber danger tban ln Tongatapu. Conslructlon actlvltlcr
assoclated nlth the rbarf aad slrtablon of valpuua Legoon by r.un offfro a quanrT (Data sheet 10? Vavau) created stress on tbc lrgma
fauna.

1 13. tlben constructlon ronk is carrJ.ed out adJeoeat !o ragooas(hanbors) sllt gcreeng Day be eoployed to reduce darags to thc urlnccoournlties. lbese are alnply heavy plastlc obcettag ruopcdcd fr.c
floatg. frey ane rldely used ln coaebal conctructlon ln tlc ttd,tGd
States.

114' Quarrles ebould be conetructed 1n locstlong asd ln suob a rer rrto ulalulze slltatlon of tbe narlne euvl.roreat. xr poorly
coastructed, a quarnf can go on slltlng an area for rary t€.r! aftcn lils abaadoned. rf properly conetructed, a quarry aeed not orqttcsllbatlon probleoa and can, ln fact, becme a useful arGa. ltu!, l
quarrT caa result la a sports areaa, rlth tlered roatr, a rlrlag
enear a hole to put tragb lnto, or a boat baaln dependlng oa rhore rnd
bor lt la bullt.
115. Topsoll and plants Bhould be
loose rock topped rlth concrete
slltatlon.

applled to oonstruotlon sltcc or tbc
as soon aa poaslble to rcduoc

nEgOlolEllDATroN 11: apply soll and pranta or concrete Lo
harbour congtruetlon sltes aa sooa as poaslble to reduceg1ltatlon fno raln rater run-off,

REcOl'olEllDlrrot| 12: use slrt screena and sltt-preventatlve
coasbructlon technlquee nben dolng requlred oonstructlon oa
lagooaat coastllaee.

nEco!fiExDlrror 13: slte quarrtes tnrand, in rocaH.ons rbere
raln rater run-off r11r not' four narlne r€aourcar, or uae
sut-preryentatlve precautloas (1e. dlkes and pluga ionld be
a good ldea for the area belng dredged east of Quean Salotellbarf). Deelgn the quarrA to resul.t ln a uaeful area rbea
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lt lc flrllb€d.

CAUSEIAI BI'Cf,AGE OF IAIEN FLOII & HICRITIOtr N(trTES

115. Passeg bet'reen lslaDds are lnportant, h*bry pnoduotlve, rrrtm
ewlrooants. lbey perult fluchlng of lagoonc, clrculatlon of ntor
snd prankton for oorals and flgb, and prwlde patbmya for ftrh
nlgratlonc aDd larval relaeae.

11?. Tbe caua€n8y betreen Llfuka and Poa lrlrda (Drte $crt tOt
Baapal) lq tbe Eatapai Group has no ducta ?o pcrrlt rrtcr fiLor to
aoDt'lnue tfroudn lhls peca. Xeef dcgradatton ta tba ersr to bbe rcrt
of t&e cauloray raa obacrvsd and flabcroca fro tbc
necfc no longer are tbe e*cellent flcbtng grounda

e!tl
t&q

clrlr tlr
rcrc brfct

@astructJ,on.

118. tte csugeraya betreen Yavau and troloa (Dete eboci 109 vrvlr) brro
no duots to peralt ratcr fror. hn(tGll Ofa Frrrauou, rbo llru Jufbo tbe asarard of oa€ of cbere oaulqay!, ncportr ttrt nfca tbo
qurarEJr! rere rebutlt tn 1980 rltbout rebcr ducta, tbrc rl! I d1134'g
of tbe cle! rf,iloas Boro;. In addltlon, thcre ret r rcreonrl nllot
rua tbro"Sh tbe pasa, lbs uullst enBereil tato tbe bugr tldrl lrtgoo te
8FsrD. lbe oaur*ay has cudnatsd the flrh run rd rry brvo rcduoad
tbe rullet populatlou of th€ aroa.

119. lte causqay betrcca Penglrctu end rrvlu (Drte &cot ttO lers)
bas tbns€ rnall retcr duotc but rgtcr olroulatloa 1r rotrlotlt rd tb
fluablag rate d Xclafu Lagoon ls tbua rcduood.

120. Other caus€ray constructloa bas been pleaacd for tbc f\rturo. It
ls leas crpenclvc to lnstall raBcr duotr durlag lnltlll ooortnot{,ol
tban to bave to put tbo ln lator. ra eddttlon, i culant d.tboct
taten ducts La r dal end oonstruotlon ef r der rhlob ora rltlrtud
atorl ooadltloag ls vera dlfflonrb. rt 1r obreDor rd b{orqlorlU
senslble to la.atall rater duotg ln oauacrayl.

BBCOI0IEWDATIOf, 14: Install ruffialeat ratcr Df,rlrgsr ln
erJ'atlng aausaray! to perdt fopor rrtcr f,lq ead tlthrrgnatlon. IheD bnlldl4g n€f caus{ryr taqludc n[cotr!
large ratcr ducts.

PNEYETTIIIYE HB.ISUDES

EAZANDOIIS CHEI{ICII IilFONI NESTNICTIOXS

121. ralands are fortuaatc ln bctns aeturrlrt fncc fnc rcat bgu{olr
subttancss and ln bavlng lfiltcd port feoilltl.ca tbnoug! rhloh tfuC.t
ewlrrorlent rlgbt bs lwaded by polaona. rf balrr.doua rubctenc! u!
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not luported, they r1l1 not becone a probleo.

122. The dlfflcuJ.ty 1e ln knorlrg rhat these subctanceB ar€ and rbat
products contaln then. lbus, ecologtcally dauaglng subatancee sucb ac
Ieadr Dercuryr chlorlnaLed bydrocarbons, and an array of other rctalltc
and organl.c polsons rblch ca4 porlube tbe Tongan EwlroocDt for rany
years, are belng lnported unlcnulngly.

123. All of tbe lnported produets paes lhrolgh cuetila ad ctatlrblcr
before beln8 dlstrlbuted onto tbe lslandg. Scoe hazardous subrtroosr
are Esceaaar?r such as nercury fon denbal rork, lead ln batterlea,
PCB| s ln erecirlcar transfomers, copper conpounda for luber
treatoent, and so on. Otbers courd be replaoed rltb Dflsr, aot torlc
suba0ances, Ilke lead-free palnt, non-leaded gasollne, blodcgraderblc
detergents, paper bags lnstead of plastlc, eLc.

124. An lwentory of Hazardous Subebances (lnoludlng bazadouc ractee
rblch nay derive frou lnported produets) sbourd b€ conductcd aad a
sbu$ nade of rblch ones could be easlly ellnlnated or aubltltutcd rttb
noo-hannful onec.

125. A rlsb of problblted lnports sbould tben be dratn up aloq rltb
guggpet€d subgtitutee.

1?6. frose hazar'dous subgtaaces rblcb nust be hgorLed, loc.ludla8
peatlcldesr sttould be kept track of. Sbatlatlcs rhould bc kcpt on bc
uuob of nbat brand of polsonous oaierlal 1s hported aad rhcre it lr
sent on tbe lsland. Thls 1s falrly slnply done aa all lrportg arc
regletered by tbe Stablstlcs Depantueat. Llporta of Ba:rr{oua
Cber{calg or Subgtaacss tbus rould beooe a apecl.al bcedlag La tho
uoroal llst of bport categorles.

171. By recordlng rbat coupanles or goyertEental agencloc recelve bq
auob borlc uaterlal, lt beocoes poaelble to knor rhere tbe polron! trcon tbe lgrand and rbere they ulgbt get lnto bhe eaorrysta or lnto thc
people.

128. rn addltlon, lt rould be poselbre to keep irack of rasbes ed
eopty contalners rhlch ueed proper dlsposal beobnlquea (ao brla ln
Sotld tlaste Dlsposal Plan).

nEC0l,ll{E}fDATI0il 1 5: Conduet an Invenf ora of Eazardous
Substaaces belng lnported lnlo Tonga and drar up a llat of
problblted luporbs rltb suggested substttutes.

REcOMl'tElIDATr0N 16: rnstruct statlsttcs to neglrter Hacar{ous
Substances and keep a record of ioports by brand nate,
quautlty, and nho, exactly, tbe lnporber 18. I Eazardoug
subatauce rnport Llcence should be requlred rbloh lncludcs
tbe necesalty to account for bbe dlgtrl.butlon of tbecc
substences oD tbe lsl.and (s) and rlih provlslon! for
netrleval of tbese subetbncea and thelr cootalnerE ar
bazardous tastes.
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SOLID IIASTE DISPOSAL PI.A}I

L29. To ga'a solid yaste probleoa are uininal, at presert, aod rcquirc
only elight uodificetion to prevcDt future problelr. ooe of tbe
resaous rhl' solid uastes are uot the probleo they aac in u)re
induetrial.ized countrieo is that Eany iteos rhicb rould be nnrtet
elgabere are ueeful if used with ame inaginetion. Thur, cepecirlly
in the outer ialaads of Tongar glaas containers are gcnertlly urcd foi
a variety of purposes aud old care are kept for rpare p.rt!. thtrl
Products are used in a variety of raye and ulste prper ir crccllent for
f ires.

130. Tbe public drnp in Lifuls and ygvgu, t[erefore, ia nall lnd not
often used. l{any people bury their oun trrrb in nell holcr on tbcir
ProPerty thue leveling the lrnd. Alunioun cang end rubbirh frq psblie
yaste containerr are thus the nain itcor st the public drnp.

l3l. Tongatapu hag Eore of a problcn ag urbgn drellcrr brvc little
opportuoity to diepoae of wastce and alao buy mre prcpectrgcd paodrctc
and iaported itene vhich recult in eolid yrftes. Figurc 16 rbqre thc
increaee of eolid usstes in Tongetrpu in the prrt fer t€u.. L
inported goode inereese, the reeidugl solid rt8ter rill rlro inercuc.
Iocally produced goodg and drinlc do not generlte toric or lcctrrllrtive
solid rtetea. llorbiodegrtdeeble or toric reateg ere el1 iryortcd (rt
great cost).

Figure 16. Increeee of colid uestee in lougattpu.

132. As ia evident fron prreticea in moet of tbe f,lagdn, nrt of thc
'basteg'are uaeful. Paper, old vood or old clotb clo bc bwned, tlerfsod etoue and s@e netal producta lake good conttruction .rtciirl.
conteinera or land fill, all leavea, brsucher, ead orgrnic rrttcr cu
be ured as coupost or nulch.
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133. Tbe publlc sbould, tberefore, be asked to separaLe braab lnto
dlfferent categorles rbl.ch can then be dlspooed of aocordlntly.

134. fbere are sooe subctances rblcb poae probleos as they ue aot
ugeful or blodegradabre and even polsonoua or dangeroua. claarly the
solutlon bo these lteos ls to lnport sotetllng elae rhenever porllblc.
lbry of the lteos are, houever, popular and/or rqulred aad tbelr
subabltutlon rltb otber produets rlll falte tloe.

135. Alunlnuu cana are, at present, tbe nost no0able rolld rerte
problo and beoause they are often caauarry dlspoacd of, tbry fon thc
grest€st lltfer probleu on tbe lelandg today.

136. f,ecycllng aluulnul cans ia a good tdea but tbe reocat
lntroductlon of steel/alulnrru cans hag uade thls lrpaobloal. rr
people aan be eDcouraged to squasb tbe caae flat bcfore diapoad,ng of
tbelr the voruue of drink cane ls v€ry sllgbt, and hpocca ltttle
ecologlcal threat, Ib€n caas are feft lntact, hiletrcr, tbq fon
placea for raln latar to accunulate and tbua places for locqulboer to
breed.

RECOHHEIIDATION lZ: Pnoduce poetera, Detrspap€r adds, and
radlo spots enoouraglng people to rFlatten tbat Canr e.ud
thus reduce taste voluoe and breedlng plaoaa fon rcqultoer.

137. G1ags eontalners are nore useful tban alunlnr! coEtalaers rnd ora
b€ utlllzed as bulIdlng uaberlal, land atablllzcrs, drlnklng
oonbalaere, and tbry are necycleble. lberefore, short of thc ldcal
solutlon of Tonga pnoduclng lts wn beverager, arpearlve hportg lbould
be pwcbaced ln glass conialners. Because g dcpostt 1s ocnaly
obtalned for tbe glass bottles, they can be expeciad to neturn to t.be
stones nhen used tbua facllltatlng thelr r n!e.

138. Glags crugbers are omn€rclally avallable to rcduoc botblce to e
gand rblah ls eapeclally good for pnoduclng a yory bard and atrong
ceoent for speclal construction purpoaea.

REC0Hl.lEXDlTIOlf 18: Frohlblt lrports of dntnls ln elultntr
enc ln preferenoe to glass conbelnerg and lnatlgabe FO-us€
or dlspocal plaas for tbe glara conbalners.

139. Inported drlnks ane of better quallty and tacte than loeelly
pnoduced drlnks aad have a certaln status aynbol. lhe beal tnrpcotedtro aoft drlnk factorles and the facllltlee and pnoduet rere fourd to
be of very 1or grade. One tea.u rerber reoarked, upoD letvlug, rlbc
only pollutloa fro tbat place ls lnslde tbe botflcs.r

140. Locarly producing good taotlag, nlcely bottlod, oanlbarT rd
nourlahlng drlnks and nalslng tares on lnporLed bottled drtnks rould bc
a vorthrblle actlvlty. Tongan coconut Dnlnk, paeclorfrult Drlnk,
Haternelon Drlnk, lbngo Drlnk', coconut roddy, Lbe Drlnr, OreagpBltters, and ao on oourd be a usefur rooal lndustra ed gcrbaps a
vlable export lten tf quallty controls are aalurod.
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nBC0llXEltDATfO}| 19: Encourage
Iocally produoed, nourlshlng
luporBs.

the dovelopcat and use of
bereragas and reduoc drlpk

141. PIastio, non-blodegradable wastes aro, aloqt rltb algarrtlc
napp€r8 and candy frepper!, tbe secopd rost corloa forr of l,lttcr and
tbe gecond largeet raste lieo for dlspoaa{. SorG plectlca ula
ohlorlnated hydroaarbon plasblclzars nbtah llodly Icaob out lnto tbr
crrlrooeot and creabe ecologlcal problens.

142. Plaetlo rrapp€rB aad used dlspoaabl.e dlapers aad rorBr srnltera
naplclns are frquently throuu lnto the coagtal raterg rbcrc tnq aarg
on tbe coral and reraln for loag penlodc of tlue,

143. Plagtlc and psper rastes burn alcely, eapcotelly lf ln a hot
flre, But tbe sookc contalus a varlety of oholcals rblob lqt crur?
envlronenbal problcos ln a coral rccf cnvlnoncat ln ths dora-rl'ad
fellout pattern.

144. In addlblon to tbe plaatlc oopoundc, tberc erc a verlcty of
bazandous rastes and coatalnerg rblob bave contelnod cuoh rtstGr rhtob
need proper dlapoaal. Durlng the swvey, for uarplc, bhc aubJcct of
dlapooal of 10 tons of DDT ras conslderod. FoEently rcau.4 lu a abrd
at the fperlrental Farn, tbe DDT la a acrloua ccologlcrl hertr.d fof
tle leJ.and.

145. Pestlolde contalnerg aad old pcctlcldes (rcp.clally tbor rboar
us6 baa been dlscontlnued bccruae of thclr bcrlbb or oocfo61oe+
dangers) preeent a dlapooal problea. Ycterlnary and Eorgltrt ohrrlollt
and drugs (outdated or eupty contalners and syrlagBg), !c€ dycr uscd
ln fabrlc oolourlng, old electrlcal tranrforEorE, eabcator, old ilnt,
patnt and aolvent @as, surplua or ucod banana dlps, prlntlng obrlodc
and eopty coutalnere, batterles and all productr ooatrlalng lerd or
Eercury, and rood prsssryatlon abenloels, eII rre burr{our netoa
rblch could oreate long-tero eoologloal Problenc fqt lstlr tl mB
properly dlspoaed of.

145. ltaae substaaces and otberg rhlch ilght !s dlgovord dutng tbc
recmendcd survey of baaardouc Eet€rl.ala trporBed lnto longr, $ould
be seperatsd fro tbe otber aolld ract.r end sce t5er'gFt glrca on ulnt
to do rlEb tbeD. As rltb plastlos ltels, hazrrdous rrtarlrlr oEtra
burn nell but lhe necultlng alr and rater polluitoa bccaGr e problr.
If tie lnclneraton can b€ plaoed oo tbc rlornlad alde of tbc lalend
rhere there lc deep rater near rbore and tf lt fu urC onlt r&ca rld
r11.I oarry the producbo off$one, bhlc @uld be oDG rctbod of
dlapocal.....8ltbougb long-tem €ffecta on bbo ooer! eould bc rr-lor
lf all lslands follqad thls praotlce.

lll?. Burylng the raterialg creeteg tbc problco of pomlblc leeobrtoc
enterlng the ratcr aupply or novlag lnto ooest*l arqas. Lu&rlg (1980)
suggeated thab the leaobate fro bhe Popua dup (D.ts ahcct lOC
Tongatapu) dgbt be lnpactlng Faagatuta lagoou, Ibc lend tfadlalt of
tbe dtup ls torards tbe lagoon lo pcatloldes and cbcrloal lcrohrtcf
rould nove La that dlrcotlon.
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11t8. Sballflsh, crabs, and otber food organlsDs rhlcb utgbt be found
ln the Dalgroye sra[p anea nould be erpected to be contarlnated by any
tqle subrtanoog ln ihe dmp.

119, lbe ragtee should be separabed lnto Dangerous aod llarerdous
ogtc3prlos. lbe dangerous rastes, sucb as tbe 10 foos of DDT arc bcct
dtaporcd of ln plaoes rltb lbe becbaologlcal ablllby to destrq tbe
dqloalc. 0b'vlously, dangerous raste dloposal ts poaalble ln
aogntrl€p rblch aanufacture the EaLerlels ln tbe flrst plaae ad 1t
!06! Ebc least expensive and uoet secure route to put the rona
deagcroul gubatanoes ln a contalner and send 1t to a dlaporal syatr ln
enotbcr oountry.

150, lr neconnended above, (Reconnendatlon 15) the best pollcy la Lo
keep dea5snoug oaterlals off tbe lslandg ln the flrst plaoe.

IECIIOIEI{DATION 20: Separate lasbee lnLo cabegorles rltb
dlcDosal systas for Orgaalcs, Burnables, lbtals, Glaaa,
Haqendouc and Dangenous. Separatlon ls bo bc doae by the
Dubllc and collectad on dlfferent days.

OIL SPILL PREVEIITIOII

151, Iaapeotlon of bhe fuel tanks aL the Poler Plants ln Tongatrpu,
Ltfukr and Vavau shored thaL none of bheee had the uaually reqrdrcd
fucl gplll netalnlng rall to contaln a poaclble sD1lt. ltlg la u
OlaeatatT aafety precautlon rhlch should be atteaded to at onoc.

RECO!tr|EIIDATION 21: Bulld fuel retalning rallc arouad tbc
fucl banks at a1l por€r statloog and refuellng <lepofs.

l5e. lbe Popua Porer Plant cleans raste o11 fro fbc factllty
Doftodtoilly. lbe ragte o1l,/detergsnt rlr le torlc to a nrlbc of
rarlo. oncltwea. A dltob rac found leadlug fro tbe poler plaat to
tbc htooD (d8ta abeet 802 Tongetapu) and tbcne ras wld.noc bbtt lDc
olVdrhrtcnt lLr Haa dlsobanged througb bhls dltab lnto tbc lrgooa
dunlal elcrntng perlodl.

153. Eccaalve otl apltlage or dralnage fro tbe nolors abould b.
ooll.cgted rad put luio drunr. Only recldual oll cbould bc oleancd fror
tbo rrqr udng debergents and the drataage plt sbould be enlrrgod ad
ffUcd rttb oruabed rook (about 10 to 20-m uesh clzc). lte overflq
dlto! lborlld be fllled ln.

nEqOHilEilDATfOrf 22t Stop dlscbarglng oll and debergaat frc
. tbQ Dopua Porer Plant lato tbe lagoon durlng oleaalng

opcnetlonc.
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Figure 17. Incresee in electricity produced end fuel ured ln fooge

154. fhe efflueat fro the pou-er plant €aptiee isto a vcry rh.llov ecr
graee bed. The efflu€nt i8 lagoou nater hiated tbrough beit ercbrutcr.(Data gheet 80I Tongatapu) end crrried tbrough eD open cercnt flne
bacl into the lagoon.

155, Electricity produced fro tbe poo€r plrnq (and thur tbcnrl
effluent geuerated) has iacresged repidly iu tbg prst 6 yerrr'(Figurr17). Frobleos etreudent with thia increarc nay inciude: '

l. Ercesaive tcnpercturcs during hot sunmr Dolthr aay Lill bothfieh rnd invertebrates,

2. copper iona fro $he heat ercbrDgers uight, eepecirlly rhca
the heat erchaagers 8re creeaed, kill fiah eod jcllyfirb in the
lagoon.



?. Juvenlle flsb and lnverLebrat,es rhlcb pass Lbrough tbe beat
erchangers n1ll probably be kllled, Dependlng on rates of rafer
olroulatlon ln the lagoon tbls could repreeent a slgnlflcsnt
nortal.lty.

nECo!,!HENDATIoN 23: Mordbor tbe effluent frm lhe popua porer
Plant for copper lon dlscharge, plankton norLallty and
boperature. If posslble, elean beat ercbangerg rben
off-llne and dlscbarge cleanlng fluld lato tbe oll sulp
dlsoussed ln reaoanendablon 22.

156. Several old bransforners Hene observed at tbe porer plant slte.
lbese nay be fllled rlfh dangerous PCB obealcals and cbould be properly
dlsposed of. Cbalcally, PCBo are alrcst ldentlcal Co DDT aad sbould
be treated aooordlnsly (see reco@endatlon 20, above).

1Yl. Boats ehaage o1l on a regular basls snd a used o11 druo sbould b€
t,ngtalled under a slgn so narked at tbe soall boat bssln and bbe
nllltary baeln ln Nukuralofa, and on (or near) tbe naln rbarf lu
Xelafu. One of tbe naJor oll coapanles should be asked to ralnbaln
thls servlce ln ercbange for obtalalng the us€d olt for repnoceaelng.

RroOUllENDATIOlf 24l. Install used oll contalners uDder a slgn
ln EngUsh and Tongan saylng rPut Used 0ll Herer at the
auall boat harbore of Nukuralofa and Nelafu. Inpoce stlff
flnes for duuplng used o1I lnto bbe raLer.

BTVINOIMEIITAL IJI{PACT STATET{ENTS

158. The leaet expeaslve ldnd of nlcbake 1s one you donf t nake. ltlg
ls espoclally true rben deallng wltb blologloal syrtae tbere ulstales
ln Judgeuent can lead to the death of the systeu. It ls alraya rore
erpenalve to take oomeotlve aoLlon than fo do lt rlgbt tbe flrct tltc.
Tbls ls tbe econolc and practlcal Justlflcatlon for dolag an
Emiromntal Inpaot Stataent.

159. In bnlef, tbls Eeang Chat befone AXY naJor proJcct 1r bcgun
loo€on€ (ritb btologtoal expertlee) exanlaec Lbe rhat tbet troJcot la
Sotng to do to tbe envlrotnonL. In tbts ces€, tbe ewlroncnt
lncludea, the blologloal, soclal and econoulc ewlroretrt.

150. ltuc, lf a cauaelrBy ls to be bul,lt, ooaglderatton of tbc
.Eylroront rould ldentlfy tbe need for ratar palsag€B tbroug! fbe
oau!€ray. II a construotlon proJeat ls begun or aD lnduatrlal
rcllvlty, sooeoae rould be ronderlng, ln advgnoe, about the racbGa frc
tbe proJeot and hou these nlght b€ dlsposed of aately or gvea ulod
ooagtruotlYely.

161. lfot all ald or developent proJects are ewlronentally srfe rs
lnttlal,ly proposed. All proJecte sbould have, aE a cooponcnt of tlelr
groposal, an envlromental lnpaot abaieoent.
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162. suoh revlers can be erpenslve and take tlne to do correctry.
Soe goveruent agencles reslst envlrooentel l.lpect stataeats on tbe
grounds tbat they 1111 d,lgcourage tdevelpFentr. ltls aaaucs thet
earlromeatal (soclal, econoulc, and blologloal) conaquenccr of
developenb are of less lnportance tban Eoney; a ahort-tlne v1q tbet
alnost alraye turns out to be rrong. Euvlronental Inpact Statreatp
are not alnays erpenslve rhen conpared to tbe proJeots tbey lnvestlgatc
and posslble ervlromental danage. In addltlon tbere are rays to grt
tbo done at nlnlnal cost io the Goveruent.

163. Inforuablon about bon to get Envlromental Iupact Sbataeatg doac
rlll be prepared by SPBEP ln lts Guldelines for Coactal Zone l{aaagtent
for Soutb Paclflc Island Countrles.

RECOI{!{EXDATIOII 25: Legally requlre ao Envlronental Ilpact
Study before beglnnlng any naJor proJect ln the Elngdor, and
ao part of any developent proposal gobse.

POSTTTYE FINDII{GS

164. the nost posltlve flnding of lbe Pollutlon Sources Survey rss iill
lncreaslng publlc and goverrnental arareners and concrrn over tbe
condltlon of tbe Tongan envi.ronent. lbe actlvltles durlng tbc
llatlonal Euvlroment Anareness tJeek Here of really gfgat vgluo.
Envlrouental rprobleusi vanlsb qulckty tf tbe people 'are aflar€ of tbc
blologlcal consequences of rbat tbey do or dontt do bo the lslands.

155. Publlc aHaren€cs progranEes are tbe least erpenslve and tost
effective Deans of envlroruental luprovoent and chould be erpanded aa
nucb ag posslble.

REC0I{HENDATION 26: Conglnue support and dsvelqpent
of tbe llallonal Euvlronent Alarenesg leek progra^ue
as a prlorlty lteo,

166. fre IEO developent of lupnoved septlc tanks for aanage dfuposel
1a a good proJeot. Propocals to develop lenge s€tlage treatlent plarts
to replace septlc tanks can create several ewlronentsl barendc
lacludlng:

1. Losg of fnesh rater frm the lalaad rater budget.

2. Polnt dlsdarge of large arcunta of freab laicr aad orgtalcc.

3. Loss of organlca fro bbe lelaadrs ooll aylten.

4. Eooncnic pressurea net by sellIng na?ural. rosoufcer.
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167. ltought sbourd be glven fo the use of dny dlgeslers, especlarry
1n losJ.ylng areas or out-lslands uhere confanlnatlon of fbe ground
nater nay be a daager. Horort,b (t9B3), Ludnlg (1990) and DahI (f9?g)
bave aII dlsoussed dangers of septlc tanke 1n areas subJected !o sforo
floodlng.

168. The Snatl Industrles Centre ls a gound ldea as lt concenLrateslndustrlal (and naste produclng) acflvtbtes tn a llu1led area rhere
dtscharges Eay be handled as one package.

169. the Yanllla proJect ls an ercel lent econmlc use of Toagar s
Italted land area for econonlc developoen! and it uses no pesLlcldee.

170. llaste products fro agrlcultural by-products such ae chlcken
ragtes frou ohlcken f,anulng, slaugbDer-bouse refuse, and buske andsbells fnm cooonuts are a1l used for fertlllzer, anlral feed, or fuel.lbe proposed nff coconut otl processlng plan! rthlcb r1l1 produce 1tepor€r fro eoconut busks ls an excelLent eraopre of efflclent,
ecologloally sound reaource utlllzatloa.
171. Tbe proposed Envlromental ProLectlon ac! ls an erceJ.lent step
forrard and ltg pasgage and support rllr be of long laotlng benefit totbe Klngdon.

172. Tbe aupport and cooperatlon shoyn by the Tongan Govenrnent andtbe people of Tonga torards thls study ras greatly appreclabod.
Luoedlate actlon to roedy the pollutlon probleu fro tbe Datetlae
$otel and Lead content of palnt and lhe lnteresb and concern of lbeAgrlcultural offlcers about pestlolde probleus all polnt torarrds anoptlnJ'stlc future.

CO}ICLUSIONS A}ID RECOT{I.{ENDA TIONS

173- I survey of tbe pollublon souroea of bbe Klngdoo of ronga
rwealed a gLnoere oouultuent on the part of the Tongan cover6ent and
tbe peopre of ronga to nalntaln and inprove tbelr ewlroruent.

l?lt. The noct sertoue pollutlon probleus dlscovered by the srtrvey rcretbe barn to coral reefs by desfructlve flrhlng fecbnlques aadcontarlnatlon of ghallow rater reef areas by senage fro boters. LoEteno daagere to tbe Tongan emlroruent oooe frm aceurulatlon of
baaardoue rastes and peatlclde conta^ulnetlon of raler, solls, andnarlne ecooysteus.

175, Envlromental rupact stateoents ghould be done for aJ.l propoccd
deveropent or ald proJests bo avold future hazarda, and a progreoe ofregulatlon of barzardous subsLances begun to Ilnli lnports aad acmuat
for rasteo.
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1?6. Spectflc recouDesdatlons are:

nECOl{}lEllDATIOll 1: (Page 13) A cenbral llbrery bG establlshrd
contalrdng all reports, studlec, docunapts rclrtlve to pollutloa
and enclroment conducted rltbln tbe f.lngdor of Tonga. ltls
referenoe llbrary should be lndered accordlng to subJect and
autbor and kept ln tbe Depertoent of Landa, Surveyr rld Iaturql
ReEourceg.

nEcOl{HEltDATrOtl 2:(Page 14) Put slgns rurroundlng tbc reef erea
betreea lellow Pler and tbe Yuna Fharf rrlttsa ln tongan
lndlcatlng tbe rater le pollut€d and forblddlng nLr1ag or
flshlng or nashlng of food ln tbe rat€r. Repelr aod aottvrte thg
oblorlnator on the septlc tank eiorage tanlc. Bnlld approgrlatt
dralnage flelds for the segtlc tankt.

RECOIIHEI|DATION 3:(Page 14) Test tbe efflusnt frc tbe dralnagp
fleld at Lhe Faradlse Hobel and lnrlst on rdquetc torrgo
faclrltLes before allorlng furtber expanalon of bbe botet
capaclty.

BECOHHBfDAIION 4:(Page 15) Saople seepege fro fbe bas€ of the
Xelafu raterfront searall bo see lf lt ls frol tbe publlo Loilets
and take correctlve actlon lf nececsarl,.

nEOOHllENDATIOtl 5: (Page 2?) Prqparer

1. Educatlonal naterlals on bbe laportaaee of sd
dangers to bbe conal reefs aad rbat aeedc to bo don..

2. Posters on iDontt Break t,be Coralr ard rTura tbc
Rocks Back 0veri.

3. Educatloaal Radlo progrenle oa Coral lcefs.

4. llerspaper Artlclee on Coral Reefa and tbe daagrr of
tbelr deatb.

5. Envlromeatal Radlo and lalk-Bac! f,cdlo oo Coral
Reefs and Flshlng teabnlqrres to revc tb€t.

6. A f,act-ebecf coverlng all aapectF of tbe Droblor.

T. A vldeo for publlc and educetloaal ur ahalry
Tongans worklng to luprove thetr ooral rrcf
erylrouentg.

RECoUUEIIDATIoN 6:(page 23) Label all patnt contalncrs oonbrlutag
leaded palnt rlth clear hearth hazard rarnlnga ln botb Bagtlab rnd
Tongaa. as soon aa posolble ban tbe lnport of leed qhalcrrr intg
Tonga eroept for crltleal needa. Sbtft to tbe use of norlcrdc'dpalnta, especlally tn publ1c bulldlngs, ccboolc, tatrrlor uac
around cblldrea, and on rater cstohoent syltoe.
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RECOI.IMENDATrON T: (Page 3?) Develop a pestlclde free gardenlng
currLqulun for tbe scbool and ertenslon educatlonal syaten.

ngiO!ilmIDATIOil 8: (page 32) InvestlgaLe t,be lnpacr of pesrleldee ontfe publtc bealtb, -, gtround rater resources, solle, rlldllfe
(lnoludlng beee gnd blrds), and narlne ecosysleos of Tonga.

RECoHHENDATfoN 9:(page 32) shlft toryards non-pestlclde uslng cropg
and farulng technlques as soon as posalble and reduce pestlclde
use to cases of absolute necesslby.

nEc0t{l,lENDATr0[ 10:(psgs 32) Dlscontlnue vapona use on publlc solld
waste gltes adJacent to oangrove areag.

nECoMHEilqATIott | 1:,(pag6 33; Apply soll and plante or coDcrebe co
banbour conetr.ucilon sltes ae soon aa posslble to neduce elltallonfro raln raber Fun-off.

nECOI'0GNDATIoN l2:(page 33) Uce sllt screens and sllt_prevenbatlve
construotton beobnlques rhen dolng requlred consfruatlon oa
Iagoonal coastllnes.

RECoMMENDATIoN 13:(page 33) Slre quarrles lntand, 1n tocatlons
nbere raln rater run-off rlll not four narlne r€aource!, or use
stlt4preventatlve precautlone (le. dlkes and prugg rould be a
good ldea for the. area belng dredged eact of Quesn Silote lbanf).
Dealgn lhe quarry fo result ln a useful area rben lt ig flnlEb€d.

nEc0l{l@IDATToN 14:(Page 34) rngtalr sufflcleat raber paosager ln
erlbtlng oauseflays to pernlt proper rater flor and flsh nlgratlon.
tJben bulrdlng neu oauserays lnerude nru€roua large later ducts,

RECoI{MENDATToN 15:(page 35) Conduct aD rnventory of Hazardous
substances belng lnported lnto Tonga and drar up a llct ofproblblted luporfs uttb s,'tgeated eubetltutea.

RECotltlENDATIoil l6: (page 35) Instruct Statlgtlco to reglctcr
Hazardouc subsbanoes and kecp a record of iuporte by braad narc,quantltyr and *ho, exaotly, tbe lnporter l.a. I Haaar{ouc
subctanoe rnpont Llcenoe sbourd be reqrrlred yhloh lnoludec tbe
aeceaalty to aocouat for tbe distnlbutlon of lbece subltenoag on
bhe Lclsnd (g) and rlbh provlglong for retrlcval of bbcge
aubctano€s and thelr ooatalners as hasar{oug raatea.

nECoI{!,|ENDATIoN l?l(page 3?) produce pos!€rs, norEDap€r edds, rnd
radlo apotc encouraglng people to iFratten that canr aad tbuc
reduce raste voluoe and breedlng plaoes for rccqultoee.

nEcoMHENDATroil 1g:(page 37) problblt luports of drlnks ln aturlau
cans ln prcference to glasc contalnerg and lnatlgebe ra-ul3 or
dlsporal plane for the glase conialnere.

RECOt{MEltDATroil lgl(page 3s) Encourage the deveropoent and usc of
rocally produoed, nourlohlng beveragea and reduoe drlnk lnporlr.
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REOOl.lllEf,DATIOll 20:(Page 39) Separate rtgtca lnto cabcgorles rltb
dlspocal systeos for Onganlcs, Burneblea, lbtals, Glaaa, Eerardoua
and Dengerous. Separatlon ls to be donr by tbe publlc rd
eoLlected on dlfferent days to b€ dlspoeed of u approprtetc,

nE@HtlElIDATIolf 21 : (Page 39) Buif O fuel rctainlng ralls erounct tbe
fuel tanks at all poflen statlons aad refuellng deDota.

RE@t{}lEllDATI0lf 22t(Page 39) Stop dtoobrrglpg oll ard dctcrgcat
fro the Fopua Porer Plant lpto the lagoe[.

RECOI|I{EI{DATI0X 23:(Page lll) l{onltor the effluent fre tic PoFn
Porer Plant for copper ton dtpcbargr, plrnfhp rorBrltty fad
toperature. If posslblc, clcu heet uch3qtirr rbca off-114 ud
dlscbarge cleanlng fluld lato ttre otl oulD dlsOuacod lD
reconuendattos 22.

REcOl4lEl{DATrOx 2lt:(Pagc 41) rnstall urol pll coatelDcr! uDd.r s
slgn ln Engllsh aud longaa my{ng rPut [rcC 011 Eercr rt tbe lell
boat harbors of l{ubf alofa end llelafu. Itpsco ctlff ftraca for
duoplng used otl lnto tbe rat€r.

BECOHHEilDATIOI| 25: (Fage 4A) Lsgelly requlre ea &vlrononte|
Inpaot Study before beglnnlag qry uaJor gpgJeol tF tbc Etntdc,
and as psrt of ary developant proposal cobre.

RECOlll,tEllDlTf0I 26:(Page 42) Conttuue rupgort rad dorolofqat of
fbe llatlonal Envl.romcat Anarenssg Is€t pfetrilG lr r Drleftty
Lteo.
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Figure 4. Coral Reef exanined in Nomuka
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Sigure 5. corar Reefs examined in the southern Haapai Group.
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TAIIJ 3

COTAL BEEES EIAXIIIED TIAI TO SEPIEIIET I9t4

Thesc drte represent a eubjective ovenrir of the rccfr crrrilrd rsrirrthe progregr of thc pollurion Sourceg Survey lad tbt firgf Gofflsurvey. The ertent aud caure of corrr rrlelity ,ii-*t-irFlcldduring tbe rongatrpu rDd t|ouke eunetrr Gorrl brcrLgo r_--rir -|rl'rrlgre infaction uss first obrewed ri rtrtioo 4,.orr Fel.rrpd-riiilibut itr irportence va8_not fully undentood uoiii--tii-iilil nor*fdYtvau' Acropora Eortsi'ity aad r abift in cwraity rtncturi rcrr{qHilleporidr iodicatcd tong-fen rrref , of rh; 
".ii---i-rrr131;erpecielly ia Tongatepu.

SrArIOn XnrEEa

TOXEATAPU

COXDITION OF BEEF

I
2
3.
4.

Streeoed fro eiltation, brerkage.
Streraed frm ailtetion, brerlegc.
f,o receat chengee evideut, "oral iu felr conditioo.
Good corel cover in very shallor rrtcr bat brcehlc fndinfectioo co@n.
Fair coral cover rong-tcn ehift to Hillcporq Gmrftyf,o receut changec wi&st.
Ioog-tcrr ehift to t{illepora c,mruity
lrealrgc f infection, feir corrl iu elerlou rrtcl onry.
Sea Grras, patcb reefr poor colditioa
Coral coyer feir ou prtch-rcefr, r* brcrlegc ridlt3.lre*ege, ghift tcardg rillcpoiidr.
lo receut cbanger evi&nt.
Brcellent condition
Good cosdition
Beef top rortlt nrbble.
iorrrl
f,onrl
kcellent coral reef erca, eoral laortrlit, reerr hlglbut cerlte unlnoru.

5.
6.
7.
E.
9.
10.
ll.
L2.
13.
14.
15.
16.
17.
lE.

XOHT'IA

lg.
20.
2t.
22.
23.
24.
25.
?s.

Good coral but
Poor coral
Goral on ahosl
Xorral
Brtcusive corel
f,onr1
Coral brerlege
Xorrrl

evideuce of brcrl,rte rnd infccBlol

rppctrS norral for lrcl.

death, crule uot detsrlilrd, rpptlrt old.
oE soe patchct.
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SOUIIEBN HAAPAI GROUP

Coral normal but some breakage and infection
Lagoon corale shoc erteneive nortality, Acantbaster
coDDon.
Coral poor, but appeare normal for area.
Norual.
Erteusive coral nortality, sppears l0 to l2 years old.
Ertensive coral Eort alit y, cause uuknmn.

27
28

29.
30,
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41,
42,43 .
44.
45.

NOBTEERN SAAPAI GROUP

Good Patch Reef area
Back Reef coral nomal
Nornal
Ercellent Coral Developent
Nornal
Nonnal, good coral area
Coral broken & infection present
Nesrshore reefs io poor conditioo, ertensive uortolity
Sooe coral breakage & infection.
Beef adjacent to causflay in poor condition.
Ercellent condition, good coral
Ertensive coral uortality, regroetb sppears alight,
infectiona conmoD.

VAVAU GROUP

1r5. Extenaive corel oortality in lagoon. Evidence of
breakage, infection.

47, Extensiye coral Eortslity, evidence of breakage,
48. Ertengive coral nortality, evidence of breakage,
49. . Coral io aballor aud deep raters ghor ertensive

ri I ta tioo,

iufection.
infectioa.

Dort!1 ity
frm ailtetation eud breakage.

50. Slope corala in good coudition, ahoal and deep coralr
sbor Eortrlity gnd infectione.

51. Beef-top and edge dead. Slope corals in poor cooditios.
52. Corele in poor conditiou, evideuce of eiltetion frou

qusrry and corel breakage.
53. Laggon corale in poor condition, wideuce of ailtatioB

frm quarry and coral breakage.
54. Reef reduced to rubbie by fiaherueu fron 1975 to preseDt.

See Hclean report
55. Corale in eoue areas in good coodition. Breakage and infcctios

preB€Df.
56.
57.

Vertical olope. Corale norual
Beef top and upper elope corale chov ertengive uortelity
breakage snd iufectioa, deeper corala ritb sone infection
but good in local areas. People obgerved breahiag coral

, .vith bueh knivea and iron pole.
Erteneive breakage aod. iafection.
Shallol corala ritb extenrive breakage aud infcction, dccpcr
coralc in good condition. Acanthaeter and Culcite ebundrnt.
Corala generally 0K but sme breahage iu ehelloucr patcbcr.
Vertical elope corals nornal.

58.
59.

60.
61.
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62.
63.
64.
65.
66.

67.
6E.

69.

70.
7L.
72.
73.
74.

75.
76.
77.
78.
79.
80.
El.
E2.

83,
84.
E5.
Er6.
87.

E8.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99,

Corel poor, evidence of brcalage end infcctioo.
Coral pooa, crideocc of brcelrgc rnd iaftctiol.Ycrticsl rlope. Corrla norrll.
thelf olope corrll [orrll.
corsla iu fsir condition, fiehcr:rra obrcned brcrtirrcorrl rhile trkeilg V8sur.
Erecllent corrls, uahrrned, io good cpnditloa,
Good coral, sce pstcher rsduced to nbblet rcpottcdto be dooc by firher*n (fnlfg:trf p.rroDrf clnafcrtlol).
Corrlc reccntly brolea ald turncd ovcr rlorj nrf f trtl 

r v

ertencive coral bre*rgc in rref lrgooor rnf UUrareef. Firhst*s obrcrvcd brcrliag coral.
Corelc io poor condition, brolcn io tbdlor lrtrr.
$hrllor corelr brolan, deepct corrlt h lood coiitlqa,Shrllor cordr brolen, decpcr corrlr il pogr codftldl.
Bvidcncc of corrl nrtelity, .cl brertric.
Ertenaive conl ^rcrttlity frc Acenthrlt.r (1. Dtyirrperroorl cnrniqrtioa) .
Poor coral conditioo, clurc undctcrrllrd.
Poor coral condl.tiou, clutc utdctcrrinrd,
Ycrticrl tlopc, corll lacta nonrl.
Corrl nonrl.
Brer&ege ud infaction ia locrl .rGtt.
Corel poor, cru!€ unbfin.
Gorel poor, gtuae unlaora.
E:teorive corel nrtrlity, brcrlrge rud acrptfuterr
obrerved.
Coral fonrl, ia frir condition.
Ertenrivc cord Drtrlitt, cvidcnec of hrtdr3c.
Ertearivc corel Drtrlitt, widcuc. 9f -brcrtrir f i{rc?lcrrErtcngive corel mtality, brcrlrtc & idcction pcmlrq
Brteative cortl Ertrlitt, brettrgc & hfrctioe Fcrrt,Gorrl ia decper urtcr outridc rccf il good coudiiior.
Ertearivc corrl rcrtrlity, brcrlrtc aod infoctlol.
&teuiva corel rrtrlity, brqtrgt rad lufcction,
Erteorive cqrl rrtrlity.
Poc corrl, riltrtion, brcrlrgc.
Poor corll.
Gorel uorlrl.
Corrl norrrl.
Gorr.l poorly dcvelopgd.
Gorel iu good cooditioa
Gotrl ia Ercellant condition
Corel iu Ereclleut coldition
lecf top rud lrgoon rcdsccd to r'bblc, people obnrvcJbce.tilg corrl rbilc f irbiry. oehg buth Llivcr, htn3tr
and irou polcr. Lrgooo corrlr brolcu by towirir relfirbcrrca rithiq part 4 tecr (r. Urvir, ptoorrl
ccnruicrtion).
Gorel rrtly &td, cvidcnec of brcrt{. fad i!f,.ctin.
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USES OF STATION AREA: F i sh i nS__X_Sw i mm i ng_Tour i
Food Gathering (List kind of food taken)

OTHER USES

ALTERNATIVE DISPOSAL

RECOI'II'TENDED ACTION IYA.VE

I NsPEcron--Elz-gAc.iz----oeTtr tE- 6 - *f
PHoTOGRAPH: Taken at location marked 'Pir on the chart.
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Fi shi ns X Swimmi n
ind oF foorl taken)

R

i

OTHER USES

ALTERNA'r r vE DrsPOs^I fuRlnpfte 14;r

RECOMMENDED AC'|I oN.'(,Ke biD,
ecn's/ /'uin flek{-

r NSPF.(;]'OR €huleA DA'|E ry /a/21__
PHOTOCRAPH: -I'aken'aL locelt-ion mar$ed on the chart.
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ll 
si()r'N(ih
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A ,n.\r*r

3oh
P()LlilTI()N

I NDtiX
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( ltl(licirlr,: hitrrl lrirrr.l totr. Nnr tlr. ('
l' l'ftrrf rtr;t'tlplr t irlie_,tr t r ()t1 

f rr,t t.. it,.t.(,t&,

{

ooo
&/Enan

"w:ffi41
l)I [.U'f ION r\t'. QtS(]IIARGt.._ fr0t N't (iolrrt:rt
e()luqerr_L_s: aH taCa.fhc me.rs

lJl()l (X;t('A1.. ANt) I'tl\'.stt'nl ('gNl)t t l()Ns
e121-

aaau-

r.:(.9r.(xi rc:Af rf^zAl{r) passlb/u,lfiq,na/ p,aof /egan'rtocolpa4 ,s /rE&Wif,i
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USES
F

OF STATION AREA:
Gathering (,1-ist

Fishins X swimmin
kin{. of f ood taken)

OTHER USE.S

ALTERNATIVE DISPOSA

RECOMMENDED ACTION--

e.oafa niz
nt ,t

r NS'ECrot< pmelq/6/ 4
PHOTOGRAPII: Taken at l,ocation marked 'rPir on t-he chart-

I i. .
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l'(,1 ll I lit\r ,r1 rl l.:

s rA'f r ()N NrrHritir{ I O S \! \r' tt rfiagffipa/apf
NAplr.. \Nr) r (x.'A I r()N FacJ ai/ tantft
-poPua pade4- /anr
MtiAN,S Ol' t)l Sclt.\t{(;t
ef tanl(s
P161: {)t. l)lS(:llAR(jl: .sl II

9noleg
/.?scil

of Fae/ t,/
/

( ltrdir'irle': tvitrd Ilit-er:t i{]tr. i\lrrl 111 . ('r.ll't{,nf .s. Wgve Action)
[,=Phologt'apft Iakotr f t'r-lm llr't'.r. ;Jf't ()w srltows attgle of r;iew

,'o!19p,\..-DAilctr{s t_hecrdeaf,ql 'hneefttEZ. (fr -e ap
_c p// rtlarz) _
Dll.ll'fI()N AT DtS(--llAR(;F F,OIN'l' ('irrrrrt: I,,r1 ir.; poor:
(-:untln{'tt t r! :

BI()l-O(;ICAL AND PHY.SI('Al- r-'()NDITtONS OF RECET!v'ING WATER:

aeadenh/ Sae"otqe

I .{-r()F' N()h

t n()li r l()r{

| ::" 
"

Frol I trrl()N
tNI)L \

Pasdle PDil

I
I
I

I

I
I

^I
I
I
I
I
I
I
I
I
a

I
II
I
I

I

I

I

t,v
fuuatdnrr

11^l

[J

I'YPE or.' wAs"lri. ,Orcse/Jue/ _
AMOUN'r' ()t. wAsr r,- 7h 

^fO 
/t.rpct ;"A. 6ntC ____ _

I'ERIqD.IC DAN(tLl{s i_hee.n/o-rn/ rA n ha ao / 4pc a - _

M' , -' P4sfu'oe. /at2d
44+t' nt i ;ijdre i -nt dEq.
/*?aaD
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lJsEfi (rt $;l'A-t'l(lN
Fso'd (idttler i rrg

f r$hitrf, X suimmi
h i tltl clf' f nod I aknrr r

.\l{l'A :

tl.lsl
'.

OTHEE USES -

ALTERNATI VF: D I FI'(}sqAI 8t& .agM

,,h.;H;W"filE 8ui4 a,e/

I t{sP'cr'n* .-.= flAq:hn- DATE

nrqf,OCnePn: Tahen at locati.on marked 'p' on the chaft..
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I,'()l .l l-'l I ( tli )tC)UR('I.s

.s'rAr IoN NUME,HR 9 a/-lUts' xnrfragafuLhggrr\
NAME AND t.ocA'r'roN Ste-cd da*hs tl

il
MEANS oF r)rsonAR(iF AfuAref UndeA,ruAd U

PO[.
I

MAP OF D I SCHARGI. .S ! I'T.

ra'vVe arL /egaan
,}ca. f ec?.93

e/+iyetenteme lo ,Pa.g

I,
intxl

I
(Indicate: wlrrcl lrir-pr-f ir_rn. North, r'rrr.rcnts. Wave Act-ionI
P=Photograph tulierl I r'trrn hel e. arr'oL' shows angle of view

STOP NoW

I{ON I rOR

HATCTI

OK
LI-ITION
NDEX

I
I
I
I
I
I
I
I
I

nlhd /ea/

ul Peecil?
and uho

t
t
I

rYPE ()r' wA.sr'r A9AEI Eua Olf
AM()ilN l ()t. h'As I l. s/t',a* l-
f,EHr oDr (' r)AN(ir:r{S VL;hci& 4tz
DtLU'l'tON A-l' l)lS('ltAR(;E p()tN't (i0('rl: tsir: t1 poor:

t .ri

IJIOt.O(il('Al- ANI) I'llYSl('Al ('()Ntll't t{)Fis ()l. Rt::cEf vlNc tA-tER:
rvazqn0ue Senr?yn ,ntudt p?5, a.tdb*te - -

HEAI-TH TIAZARI)

!.lcol.oc I ('At . ItATnt.tt)
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ugES oF sTA:l'loN ARli'\: f islring - - $trrimmlng_ 

-Torrrislt
Fosd eatherins t t.ist kind of food rsken,

ALTERNATM DISPOSAL. ... _.

BECO}TI{ENDED ,ACTION

'+=_:3+: -._-

PHOTOQRAPHI Talgn at lucatlon marked ''P' on the ahqrt,

. y.Y
. t '.

'. ' I' i

L

a'i
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I '( )l.l

MAP Ot. l)l:)('tt.\R(;t. .it il.

?@ ,,tr rt r lpTrypfqp

STneeT /,eaas

dnalaeqe /;fcher

s.t'A t'l ()N NUirttil ,l?,0"f

NAME ANI) LO('.\ [ | {)\

MF.ANS OF DI.S('IIAR(;LT

I

I

I

I
I

*-rl s'l'()t, Now

MON t r()R

tdATctH

OK
Po[l.tfTIott

I NDt'X

-p.bioi]'-
rb- F//c/

Fnil*a
sPaRce.see

ura t p?qary

?2Esgesl*et

( Irrdir:erte: wirrrl trir-er-t iolr. Nortlr. r'ul.r-ents. t{ave actionl
P-'Phot rrgt alrh l;rliprr t'r om trr-,t't., ilrr (rtr? slrows angle of rriew

T'yIrE of .' r{As'r-r ' {_pge|-. tellA - a /F
AMoUNT oF wAs'r-r, .fJiElf__i;2e_/es ur' rt -6tj HTPERIODI(] DANCTI-RS ' '

D I I.IJT'I ON

llq4llgrr t c!
AT I) I SCHARGE POl N'T. Gor_rrt : -!a,i r-.---Pa-ru--X=

A q 
" 

d m u / a.tzaa of- rbarh

BIOLOGI(lAL ANl) ['ll\'.sICAL CONDI I'lON.s ()l; RtjcEIVI.ttG 1VAT'ER:shal/aa- nalr'f -afrzF"c- ?nasa 5i&__

HEALTH T{AZART)

91



USES OF STATION
Food Gather-i ng

AREA : Fi shing_SwimminS_Touri sm
(List kind ol' food taken)

ALTERNATIVE DTSPOSAL

RECOMMENDED ACTTON

T NSPECTOR

PHOTOGRAPH:

fucs/r" o,-,.z- t r/t/ ?*
Taken at- location marked "P, on the chart.
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l'()l I lr | | ()i\ S()l ;lit i .<

I NDEX
MAP OF DISCHAROT. SI T'F

mrvff, ara la/aarY

,;'B;prli

( lrrrlir:aLe: Wind DirecLiotr. North. Cut'r'ents. wave Actiorr)
P- Photograph taken f ron hef e, i)rr.ow shows angl e of rzi ew

r ypE ()F wAsrn 4U2 nff fnam_ ag,Etgu fit(\Ar?rp ._
AMoUNI' oI. w.As.r-t"._ tr4tie( pit# ,AAiVFA/ ' ___ __
PERIODI(] DANGERS

DILU.TION AT DIS(:HARGE POINT. Gooti
!:.qmuenL..rj

UIOT-OGICAL AND

I'q_l__f_:__ frfq.r: _-D(.- _

PHY.S I CAL CONT)I I C)NS OF RECE I I'I NG TiATER :

#(+o/ag,uu gaa*_ E/aitFaaf* i -,tft ?e? rrtr?iM€ __

J t-tIr lrykr r_a
lnoinagc 4't*

HEAI- II TIAZARD

E(:C)11rO I r_:41_ l-tAZARI)
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USES OF STATION AREA. Fiehin€ .gwimning- 
-Touniflr-Food GaLherins (List lilnd of food t.aken)

OTHER I.JSES_

ALTERNATTVE DISPOSaL

RECO}IUENDED ACT'I ON ,:

INSPESTOR___.---_ __DATE_-

Pr{OToG,RAPH: Tahen. at. tocation neir|(ecl 'p. on the ehant.
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P()l .l .l I l I oN s( )t i R( 1.,<

sTATtoN NUHRh-R lol_ \rAr, tt r tltappt
-'---- -f 

-''

NAME AND LOcA rr ()N Lfu.t2-,fae- OlLEuet/

MEANS oF DrscHARGF.. bU+ts

MAP OF DISCIiARGE SITF

( Indicate: wind Direct iorr. N()r'l li. ('rlr.rerlLs, wave Actionl
P=Photograph Laken frcrm lrere. Jrrorr/ shows angle of rriew

lF,"
POI.T,IIT I ON

I NDEX

rypE oF wA.srE __.s/^1 4// czt/su.e/
AMOUNT OF WAS']'E
PERIODIC DANGETTS

DI LLITION AT DI SC.FIARGE POI Nl Gr.rori l;a i r: Poor:
Comments:

BIOLOGICAL AND PI{\'SICAL C]ONDITI OF RECEI V I NG T{ATER:

HEALTH HAZARD
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usEs
Food

OF STATTON'ARFA:
Gathering (List

Fishins X Srrrimmi
lilnd of food Lakenrs+tte- elnrttg 

:

Tgqr iqF--

OTH-ER USEg-

ALTENHATIVE DI:*POSAL

RECOI{}IENDED A(:'T' I ()N

rxspEcro* ,€lliltlu--. -:----D ^re JUI p / ?4
PIIOToCRAPH: Takc.n {tt I Unat. ion marl+etl on thc ehart.

'--_._-r--.
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l'(rl I l- | l()!', .\r)l l.:r i>

srA'l f ()N Nr tpttjl-;'' /0/ y \l ' Et.t (/U/FA

NnmL ANr). l-(x',\ 1.1.,,). .6culage &spue/
P4a.e,tulz- Hafe/ '

r,\H(jr. se*frc hiltr a.z/
MAP ()F I)tSCIIAR(iI >II'I:

ll sr (,,,

III
POLL.I II I ON

I tfl)EX

N( )b

I ()R

il

MF.ANS OF

\5e'r'

tlo

( Indi(:itt+'. Wltrtl l)ilectiorr. Nor tlr, (:rlf t'rrnl.rr, Wave Actionr
P Photorlti:frtr f:rketr tIum lrt,t'r,, ilrIrrw sltows angle of vIeh.,

rypE orr wAsrE:.Fj44I{_ frfry -_f b// _
AI"IOUN]' OF WAS'IF.,
PERIODIC DANGERS
ia ?aaztDIL.UfION AT I)l.S('HARGE POIN-I'- Grrorl: Fair:
Lpm.ryrt.l;: gha2p&4e -E/b// r a&cfibe h

tsI OI-OG I L:AL AND I]HYSICAL (:ONt}LfI()NS ()F RECE..IVING IIATER:(ff, arezed-*u'A ac+enfa ZWz--azA-Apcf

I1L-OLO(I I CAL HAZARI)
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uaEs oF- STATION ArtilLA : F'i nh i ns_x-_sw i mm i rlg_X_rr
Food catherino rI.isr hirrrr 'f f<ioil rahqn t friT__

ourls+

ALTEBWATIVE DTSPOSAL

wseacton. ,,, , #Jfu *
PHOTOGRAPH: Taken a[ loeat,ion narked
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l'()l I l- [ l()N 5()li[.ii l.\

srAl'r()N Nr.JuBEli la.5 Yr\F, Rt.t l/A[al_
NAMF AND r-o(:A r t}u F2yy41gflfl ru/tkl
J-.n - 

(

IqEANS ol; t) I.S('ll,\ll( il-

MAP OF DISCI{ARGE SIT'T:

Tnua{s

fl s-I'oF' N()tr'

il ;:::; '.
7oK

POL.Lt.1'l i ON
I NDEX

.t//mPoandd anla

I
I
ti oump

( lndirittr,: hr itrrl l)tt 111.1 lntr. Nrrl'llr, ('lll j 1,111 S. Wa-U=-.f,-.tiOfr,
I'.['lrot.ur]r-alrlr r.ilkr.,rr f t.t-rm lrlr r,. itr-r{)w slrows angle of rtiew

tll
rypE orj wAsrE Sdt/uerb: -W.porte._ r41 44*?.igr_*.?d
fillTH,ll'olfi;.1- ,, a/

D I LIJ I ON AT T) I SCITARGE P(tI N I. Gotrr I

(rq!!mq_!rt-_q

IJI()t.ocI(l At AND ['lt\':iI(]Al
tnf?p.frda/ npn?not/e

('(JNt)ll-l()N.\ ()f I{l-('}. Il'
belza fr//"/ iaa/
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USES OF' STATION AR[A:
[:'oocl G;af.herirr!, ( l.i .st

F i sh i ns--D(-Sw i mm i ng_Tour i smkind of foorl taken)

OTHER USES

ALTERNATI VE DI,SPOSAL

Pn?e,e -"a"fe

RECOT"IMENDEID NC:T TON

I NSPECTo n- €leS/e..C-_
I'I-IOT'OGIiAPII: I'aken at I ocat- i on

D^rE ?V 't7' f4.
marked "P" on the charL.
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I,()i Ll.r I I ()\ 5()t_t lt{ I i

stArr()N Nrilur,r.: /06 y,\t, r{t I lrAyeU
ll ;:.,
U h'AI (

; oF.

l'()l I I,l l()N
I NL)T:\

NAMF: "\ND l.t)r',11 l()N ,|kee/ dAeruS
\(,lr

l()H

tl'V/AEa JdefCE Ea.aUT

rvll...\NS ()l l)l>('ll,\t.:(;l squc&e u/rcnfs
g61t t)|. 1)l:.(:ll,\lj(;l ..-l ll

NieFu

sot anx

lnt/U ufiaF iu/tc

/aqaa*

( ltr<lrrrrtr': wirrrl ltrf r'(-l irrlr. \rrr tlr, I rrt rrtrt.s, \rl:-rvr. AcI iotrr
l' l'ttlllttt;f'ltfrlt I;tlrr'lt f t(rpt ll,.t,.. ittlrrrv\ :ilr(rr,/vs aflqle gt yIt.h,

tIIOLOGIt:41 AND rrH\Sl(:At ( ()NI)t floNS ()t-w RECEIVING li,

I01



ljsEs olj.slAl'l()N .\l-il..r\, l. l:ilrrrr(J X s\dinnrlrrfr lour.lsm_ X_Food (iatherinU rt.isr klrt(l rtl' to0() tiikr,trr
_--

olHr-r{ 
_'_-*.t ?* }teZb<.

ALTF:RNAT I VE I) | SF(r.ii\l

RECOMMENDED A(''I'IoN

T NSPECTOR _ _ DArr, 3A/484L_
t)tlO'fOGRAPH: I'ilkt'tr iJ r I (,Cat i otr ltri_rr kt,rl "1,,. rrlt l-he chaf t
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l'()l ll'll1;\i s(ll l{( i.-

Sl',\ll()N Nlrl'lItF-R 107 '1.\i'lil l /nfpU
NAM}: ANt) L.()(',\ I l(rN SmZy n,1urtK/

Pll".,\Ns ()l l)l s( lr\R(;t RUn Aff Af ,n/f

MAI' ()l l) l s(:llAl.,i( il. > l l t

tlttrlir:trlt': lr,irttl l)tIr.,Iloll . \rrrf lr. IliItl.ttls, Wa\re.\ctiott r

P Pltt-lt-(Jtll'aptr litl\r'tr tt'uttt lr€.t r'. it! t rrh \Il()lvs angle r:l' \ lritr

'rYPE orr wAS't r ,*2r
r\Hr)rtN'I' oF wA.\'n eAAu/caAl/c- /ttArtp, AE4aeA
r,ER I OI) I (- DANGI..RS /

ll ;,',,
fr rr.\r(

I t)rr
l'ol ll'l l()N

ll\-I)F\

\( )h

| ()t.i

ll

nt t-tr"r iom ni Dt.s('Itlti(;r l,o 1 yr11 (irrorl. t,rr i r ,X t,_o-or.:
('r,mrn_,.rI r -, . fi da/ eu4e22f sFg ry?. Qaf, @ a F
Ilapt/uaJa?aotr poa/7 zi.ea//q.ie
BloLoGlcAL ANt) I'll\.Sl('Al ('oNt)l ll()N.> ()t- Rt-(.ljl\ilNG wAt'ER:
afuaa4cJa/erun @ne/ ,e.ee,ts deAuaha.- iruau? -.ttr41M'Ale*rcone/ - /-

./

tti,ar.I tt rre2aHi)

r.c'<rr-oI r f nl. nt a 1)nt t /a,,sthagp2t a P-ta.qqn__AciuT/ icaeAl-&alt azd laa a7W r;fla7ffi
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usEs oF stA"t't(lN Atil..\: [.'l.srrir]u, x .*urmmins t1 rourisr
Welryy ( | r .st k i rrcr,,r 

- 
r:oh n or.*ii,""ffi _

O:IHER USE.S

ALTERNATI V:E DI.S.P{ISAI

RECO}T}TENDEI) A(""I I ()N

,n**o* , &,,
PHOTOGRAPH; T:aken at l't'ation mat,kecl ,.'.! oin the ehart.

._ DATE-
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s t'A'I'l oN Nl rMllf':tt /r o 8 \1'\l l{l I /Araa
Nr\Pll: AND l.()('.\l l()N PUI/IC fAt/&
-Hefc*-F.nov f ldtfil

MFTANS oF D r s('ll AR(ib sg4Pa f9

MAF' OF DISCHAR(iT.' SI T'T'

tc)nru
Nlffifu

( ltr(li(.al.t': ttlll(l l)llt'r'l irrlt, \trl I lt' ( lll l6'11|"s. tiiave Acl l(tIl I

I' I)lt()t Ogr artrrh t;llietl f l (tln ltt.t ,,. itl I ,r\{ .sit(tws .-tttUle tlf V l t)h

rYt'h ()rj wA^itr: SaulQ4C. FeatZ Publ| fai/ctf
AM()LlN'l ()t. wAs']'I' 2 '- , .) /,
prR r ()r) r (', t)AN(ir,t<- [au// uany atffi tautbz
|oU' F' 'P-48/9ge-

DIt.tJ'I'toN AT l.,rTi?ijlncr l'()tNI cir.'l: l;:rlt ' X Eortr:
(:()mqrer-r t's'. :teart,&zc e/zztA Zeef ngf nCiue fne
ballom ef Jurhpl Af ./ laut fide
liloLOcl('AI. 4Nl) l'HYSI(:Al. ('ONt)l tloN.*i ()l .lil'.1'l.,lvlN(i tdAI.ER'
' iilififfij;**a^,;' /zic;i /;:) Ei; c dii i', ;z'l

uEar.r'lr ilAz^Rt, -&ath.aup.fiaz aE la?uA
rj(_iol.u(i I ('Al- ttA;aARl)

|1 ;"-, :-.
t wA r ('rt

toh
POI .L.t l't' I ()N

I NDEX

VtAhL ThlhB
gptTZtt uK
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usEs o.F srATIofi AHtA: F'i stri na sqlirnmj ng. .__Tourisq_,;{_
Forgd qsth€ri+g (t,ilir hlndl ot' t'o(lrl, ra,k,en,

OTHER USES

ALTERNATTVE DrrrposAr.. pa afuEare_,4e 4 __

RECoIN|MENDED ircTt oN. .geryfa rg#,f+

rxsPEcron ., &ed _ EArE erX,t al,-
PltoroGRAFH: r'aken at location marht'rj "p.r on the chart.
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,S(Jt lh.('f :s

rYAl' l.lt F ye raus'rAT'ION Nrrr'illF,r.: /, 0-a

NAME AND r..()(-:A l r ()N /1A/AA €aasde//

nEANS oF DrscHAR(;F. TAUgtg

UAP Ol; DISCItA|i(iF .sl ll.

ltiil:
POLLIiT I ON

I NDEX

venu

aceF F/n/

lide/ /n7aon
s/rn//oat

ary

rtiloe iy'
(Inclicatr,': Wirrtl t)irer.'tir.rrr, Nr, 1'1-1,. C.urrent.s, Wave Actionl
P:-Phot-ograptr takerr f r um l1p1 1,, arrrrw -shows angl e of rri ew

rYPE oF wAs'r'l: --sa/a/
AMOLTNT OF' WAS'I'E

n2
PERIODIC DANGFRS

DT LUTION
A_qrnmgnlE_i

AT D I SC}TARGE PO I NT. Good : l-ajr: _Poor: _

BIOLOGT(IAL AND PIIY.SICAI CONDTTIONS OF

F{s 4er'il)u4 tL ,-/g ta-/a-a^eew
WATER:

IIEAL'fT{ HAZARIJ

ECOLOGICAL HAZAI{I)
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USES OF' STA'l l ()N AI{1,.A : F i sh i ns
(l.i.st- kind oF

_ X _ .Swi nrm i ng_ X-,_Tour i sm__X*_
f-oorl f akerr t ESh e/pm-fFood Cilthqri rr(-,

rellu Eauf
OTHER USE.S__j,

AL'I'ERNA I Vtr D I SPO.SAL

Rh-coMMrrNDLrD Acl|r oN, frEshaP.e eZltt
fu reamtf t-lr+

r Nsrr..(:'l'( ,t. - -&"r-lcrz Dd'rv.fl4f/ /0/84-
PllO-fOGItAPll: 'l';rlit'n at- I ocat i on mar.lie<l "Fl" un t_he chart -
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S'I'AT'I ON

NAI"IE ANT)

t'()l_ L-t_jI l(lN sul_lR( t.,s

NUIBE.R l/0. t'1AP Rt'.} -Eat4-tJ
r.-ocA'r'r()N fuaF aafruuntal- -

MEANS OF DISCHARGIT.- -Dg.uCKs.
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