
PAN AMERICAN HEALTH ORGANISATlON

VlJLN~~HAB1L1TY A''';I~~~lENT OF THE DRINKING WATER SUPJ>LY
INFRASl RUCTlJRE OF MONTSERRA T

EXECUTlVE SUMMARY

Introduction

Montscl rat is an isbnd dependenc) of GJeat Gritain locatcd 111thc Lccward lslands 01' the Eastcrn

Caribbcan at longittlde 16° 45 millutcs North and latltudc 62° I() minutcs WcsL

Thc island is volcanic In ollgin and has bccn subject to lo\\' intcnsity earthquake s\\'arms. Duc to iIS

10catlOn, it IS cxposed to thc Jnmwl Atl;;mtic hurncanc scason bd",ecn Junc and Novcmbcr each yCto1r.

Bascd on th!.:Seopc of SClviecs 111the Contr<lctual Scrviees Agrcement Contraet No. CSA-071-97, thc

Contractor carned out a vulnel;;lbi[ít~ assesslllcnt of thc clrinkmg waler supply infrastructurc of

MOl1tscrmt with thc vic\\ of rceommcmlmg 11lItigation tncasUl es to [imit damagc to thc water suppl)'

systcms frol11voleJno, carthqu;;lke 01'humeanc Visits werc l11adcto Montserrat 111r1lld-Apnl and mid-

May 1997 wilh lhe VIC\\'of eoHeeting relevan! avatlable mformatlOn and 1I1spe.ctingeonditions, in

partIcular the ctkcts of the volc:mic :Jetlvlt) on water suppl)'.

Mcctings \\'crc hcld wlth 1elevant pcrsonncJ JI1Governl11cnt and thc pl ivate sector and the Ald Agencies.

Inspcetions of l11am\\ <lter slIppl)' JI1stallatíons \\ cre also camed out 1'he various clements of thc water

suppl)' s)'stel11 are indic~¡tcd on flgLJJes 3. '-1;;Ine!S.

The volcanie aellvit) comlllcnced in Jul) 1995 ane! has gradually moved through vanous phases of

pcrioc!icfletlvlt)' wilh the most slgl1lfíeflntbcing in late June ]997.

As a resulL tlle dcgrec 01' risk to inhabltants has il1crcascd, as ",.ould be notcd by thc diffcrcncc bctwccn

fIgures 6 aLJd 7. VoJcanie Rlsk Maps of Fcbruary and July 1997 respcctivcly.

As a rcsuJt Oflhc reeent Illcrcase in aClivil~ 'lnd ash l~ll1son a \\'Jder .¡rea. thcre has bccn a conccm over

. the cfTccts 011 w;;Iter qua!it)' bOll1 111[he immcdJate and long tcrm fLJturc. Current indieations are

ho",ever, lhat \\ hllc rainfall water anal~ scs 5ho\\ high Icvcls ol' aCldjt) and pcnodJc hlgh Jcve]s of

fluondcs, dnnJ...ing \\ ate( SOlll CL.:S do not 1ct1cct simIlar eoncerns.
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Thc reporl add¡ csses lhe ISSlICSlInder thrce malll tltll:S:-

Emct"gcJlcy PlailLllng and P I'.~pal...:;clne;-,s.

EXJsting Water SYSlClIlSand ¡hcir VulncrabJ]¡ty,

MJtigatlon McasUl cs.

Emcr!!cl1CV Planllill2 and Preparedness

Expencnccs of HUlTlcanc Hl1go In 19X9 <1ndthe eurrcnt volcano CI'JS1Shavc pcrmitted the Montscrrat

Administl ation a base of c'.pencncc on \\ hLch to draw on.

Howcvcr, thc unecrtallltJCS of a VOlcéHlOCI'LSIScxtcnding ovcr the pel iod from JlIl)' 1995 to date, withollt

any indication as to cessation of <1Ctl\'ltiCS.does not pro"jele any high dcgrec of certaínty for long term

planning

Whllc a slgnLficant amOllnt 01' ctTÓrl has bcell pul Lnto cl1lergcncy pJanning and preparedncss and ItS

IInplcmcnt¡¡tlon. (he ClIlrent ILvingconclltlolls are 01'a temporary nature

A largc proportlOn of MOlltscrratLans ha\'c clcaJ ly mdicated tbeír eonecrns abollt continuing to live in

the el1v¡rons of 5ueh unccrtamty <1ndh~ne departed the ¡sland At the time of thls rcpOlt 11IS llndcrstood

that approximatcly ha] f of the ongilwl 10.000 popl1Jation (aboLlt 5.000 pcrsons) remain on the island.

Jr thc uncertaillty eontll1ues to prevaJI wltb rcspcct to the tempOral)' nalllre 01' the cxistencc of thc

populatioll and also with rcspectlo the aetivities of the vol cano. outward llligratlOn is likc!y to continue.

Whilc emclgency planl1lng .1nd pl cpal ccllless has eontlJ1L1cdto be a slgnlticant cffort 111day to da)'

aetlvltlcs, the time has comc \\ hel e physlcal pJanníllg implcment<1tlon for rcdc"cloplllcnt mllst playa

m~Jor raje lf condltions are to be Hnpl'O\ed.

A dcclsJon lo comlllcncc the applO:1chto physical planllJl1g and ímplcmcnt<1tlOl1for rcdevclopmcnt must

be basccl around SOLlllclscicntitie aclviec \\ lth the kno\\'leclge of lhe Llltilll<1tcnsk and a ti nn plan for

cvacuatíon kl1o\\ 11 by <111

made lO the futur e.

Ir lhc c,-:tellt of nsk 15an acccptable olle. pOSJti\'c stcps l11ust thercfore be

Wíth the IcduetlOl1 in pOpUJatLOIl¡¡Ile!hCl1cCrcductlOn In human reSOUl'ecs, cvery cftort should be madc

to utilisc available ]CSOlll'eCSIn the mos! cll1cicnt and cffeetive IHanncr
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Available LnforlllGllOnaud knowledge Illust be dra.\\,n f'roll1tbe \\,jdest posslble range of sourccs. It is

thercforc suggcstcd that an organis:uion dra",ing from the broadest rangc of cxpertise in the public <lnd

prívate 5cctors be formcd on :m ael hoc basis as a sl1pporl group to the principal c!Gclslon makers

1'hc principal dCCISJOnmakcrs ILlc1uuiug I-lts Excellcnc) the Governor aud the Chicf Mi11lstcr and

Mjnistcrs \\'ol1ld liaise \\'Ilh such a group through the M 1l11stcr\\ ho would be ldentificd for planning and

dcvclopl11ent. The OJgal1isation. \\l1LCh1'01the purpose of rcfercncc could be cOJlsidcred the Montserrat

RcdevcJopment 1':1s1- Force, \\ould 11:1\'e:l Chairm:ln and represcntalJVeS of the publle and pnvate

sectors as indlcaled In Figun; 15 [n mlchtion, they should h:lve a Sceretariat a¡¡el a fuI! tUlle SccretalY

",ha is familiar with Go"ernmenl olganisations and \\'ho \\'ould have linbgcs ",¡lh specifie persollncl in

1I1erclev:lnt MmLstlles:lnd DClxlIlmenlsand AutholltLes.

The Chainn:ln of lhe Task Force shoutcl be sOll1conewho holds the respcct 01' bolh the pubhc and

P' ivate seelors and \\ ith a \\ ¡de rangc of lmo\\lcelge of Montserrat. The Chalflnan shou(d be from the

P' ivate sector pnm.:mly because the long tcrm IedevdoPlllcnt of Montserrat \\'ould have to be gcne. :lted

by [he pnvo.te sccta]. arter a penod of e:-:ternal supporL 1\]SO:1 pcrson from the private sector \\'ould

have a hlgher degrec of Ikxlb¡\Jt:- in 1m, COl11lmmlcatJOns\Vlth the public :lncl pllvatc scctors wlth

possibly greatel innLLel1Cein lo.pplng financIaI rcsourccs 11la IlIwted l11anncr to bnng about \\.hat may

be catalysts in the rede\ clopm..;nt proccss

8e~¡dcs the ph) Slc;)1fede"doplllcnL SOIllCconsidcration must bc giv¡;n 10 instltutlOnal refonn. at least In

the s\101t termo \\'ith the leduccd llsJble land arca and hUI11:lnresourcc. Baslcally. there \ViII be a

dependency upon ccrtain mcllvlclmls. lLl particular those from the professions, to caver a range of

scctors if the resourcc 1:>IIOtothcJ\\ Ise :l":lIlablc 1'hcrc is n dcfielcncy to so me c'{tcnt in some sectors

alread~. as híghl Lghted by the l1Ll:lva¡\abi!il~ 01' cngmccnng servlces at the Waler Aulhonly. As an

examplc. establishment of an cnglllcenng slruclure to caver all :1reas o~' engineering in thc

I'cdcvcIoplllcnt proccss might CllCOUr:lge seniO! pcopJc \Vith subst:mtial C''{perience to satlsfy lhe

rcqulIclllent. \\ hile crealing sj):1CCSfor Olhers W devclop \\'Hhin J range of the m:1nagel1lcntstructure,

wluch at plesent does not eXISl :U1d]$ unhkcly 10 cxist in the fllture in the case ot' the dlspalate numbcr

of exjsting orgaJllsatlons

Existill1! \Vater Systems :md thejr Vulnerabilitv

Montserrat" s main suppl:- o~. \\ atel' comes !'lom SP¡ ings emanatmg bel\\Cen the facc of the volc:tntc core

ancl the ovellymg p~ roClastlCS ;:¡Jldagglomcratcs
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Groul1d\\ater potcntial has been lealised 111tbe Farms/Trants Valle)', but this arca IS cl1rrcntl)' in the

Unsaf;; ZOIIC.alld Jts rcck"cloplllenlls CLlIrel1tl) H1question.

The other 8re8 01' possible ground\\'atcr Jesource JS the BcJham Valle) arca but testing has not bccn

complctcd and the e\:tent orthe sourec is uncertam

In thc present situation. dependency must therefore be on the spring sourccs

The t\Vomain sourccs at Killiccrankie and Monkcy, proctucing somc 35% of thc dail)' capacity of thc

systcm, are on tlle southcrn face 0[' the Centre Hitls. the f:lce most exposed lo the :l.ctlvitles of thc

\'olcano Access to [hese sourees IS 81so curremly through lbe Unsafe Zone hence long tcnn

maintcn,mce IS suJl a gucstlon

The spnngs elllanaling on lhc \\ estern and norlhern side 01' the Centre Hills are thercforc thc oncs to be

givcn grcatcst attcnllon at this lime

Hope. Lawycl s and Olveston are lhe threc llléun sourCL:Sin the sollth wCStCIHscction of thc Safc Zone

tha[ pro\'ide lhL:more slgnlfjcal1t tlo\\'s. AJong wilh Quashie thcse sourccs \\'ould séltlsfy dUlJng average

Ha\\' conditions. the dCnKl11dof the cun enl population

Wlth thc rcduced numbeJ 01' Wllrces tbere is a higher degl ec 01' risk in a dlsasler. \Vlth the pending

hurncé1nc season. in addltion lo Ihe uncel tainties 01'volcal1lc GCII\'lt\/, therc should be an increase in the

sccl.,rit~. of supply fcom thc <tfOlell1enLiol1cd sources

PIevlOus c'\pcrJcnces indicarc thal Hope and La\\')'crs springs al e the t\\'o least af[ccted by hurriC3ncs.

Thc) shoulcl the) dore Ieceive SOI11C]JIIOrlt) lI) thc redcvclopmcnt proccss

The spnngs Jn lhe 110lth 01' the 15kllld 011tile Ilortilern t~lce 01' Celltre Hdls produce Iclativciy small

qUGlltitics 01' water HO\\C\'CI the main pOpubtlOIl cenlle is shining to the north and therc IS and wiH

COnlJllllL:10 be a need for J~1Jgcr \'OJUIllCS01' \\ aler to be stOrcd alld dlstributed in thal area

\Vnh respect to water sloragc Jacilltlcs. the ma,l°l' portlon is Jocatcd in thc Unsafc Zone leaving only

;¡pproxilllGtcly one m¡]hon gallons otOstoragc 111the Safc Zone 01' the stomgc 111the Safc Zonc

approxlIllatcly 6<YY.)01' it IS located ;1t Hopc J11the currcnt situ::ttion (-Iope tl1el efore bccomcs the base

from \\ 111chdistnbutlon lo the llorlh mil have lO take place.
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l\'1iti\!.ation !V1caSllr('s

\Vatcr quaJJty mamtcnance must bc the pnme aetivlty In an ongoing water testing programme withm the

current capacity of [he Montscl rat Watel Allthority

Evcr)' effort should hO\\'l;ver be made to cstablIsh a sound bi:lse line on water quahty and it is proposed

that a fllJl set of samplcs be collcctcd n'om al! sourccs that can be reached and forwarded to the

Govcrnment Laboratory in Antigua. 01 clsc\\'hcl c. for fuI! chc[1lJcal and bactcriologlCal analyses

The foregoing IS considercd cssentHd (ll this ear]y stagc, as with the oncommg rainy season and the

recent distnbut10n of ash from the volcano. tl1e condJtlOns are npc for change 111water charactcnstics if

cl1ange is going to take pJace, Il IS conslclered csselHlal that trends tn these eJrcumstances be

cstabltshcd at an earl~ slage In order to develop some prediction model pnOl to an)' advel se impact

creating .111emergenc~ in s:His1~ing \V:Herql1Lllit~lequiremellls Tn;nds \ViIIhcJp 10 deLCrmine {he nced

for any actJOll ancllt IS lhel efO!e essentia] thal flll! chemicaJ .1na]yses be can lec!out on a month]y basis

over the ne>:t si>: months at Icasl.

CurrenHy. spnngs :lI1d reservOI rs ~t ¡Iope OlleltlO\\ becausc of the lack of CaIXIC]tyto transfcr \\':1tcr to

the 11.01tb, Unli I rhe recent e\'cnts 01'lhe volcano. the dCl11andfor \\':1[er \\':1S pnmarily In the sOllth west

to PIYl11011lh and its enVIJ'OI1S, In sllch a suppl)' situatíon it was neCCSSGr)'to transfer water from

LG\\~'ers to the south, 1'hls l eqULrcd a pLlmpmg station SOLl1hof Law)'ers pUl11píng to Hope, SLlch a

lransfer ]s not necessar)' Gl pl L::sentand it 18 proposed thGt the pumping stat1011 sourh of Law)'crs be

lell1s1alled in a reverse tlo\\' conclHlon lO pump \\'Gtel ti om Hope nOlIh"':1rds For lhls to takc place Jt

\Vil! be necess::IlY to b: pass the reselvoi¡ al LGw)ers and Sl Peter's as ",cll as bypass the pumping

station at S1. Perer's lo ddiver \\atcl to as hlgh an elevatíon as possibJe in the 110rtbcrn arca, which H1

currcnt CI!cUl1ls1anccs :1]JpC:l.Is lo be Fog:u th)', A more detal kd assessmel1t urj]jsíng rhe pbns oi' the

s~stellls, \\hich \\'cre not a\':ubblc al 1hetll11Cof lhis l eport. should be carned out to dctcnmne If tlows

may be pllmpecl to a lHgher clc\ atlon

The forcgoing lS consiclcred a srcp 1)1'101"to tlle ]JlOvision and installation of ne\\ equlpment understood

to be und(;¡"COllSldcr~lIOn,

Ir is also proposed Ihar pr 10r lo Jnstallal10ll al' any ne\\' cqllLpment the (oeatJOn shou]d also be revlc\\'ed

\Vitll Icspect to utillSLl1g the stoJed energ)' leve! at Hope to ](s maXlIllum thelCby rcducmg pUl11pmg cost

to tbe north Arter rhc J\;.:\sscssmcnl oi' the s)'stcm lbe mrenl shoulcl be to pbce an) l1ew \\ aler storage

f:1c]]¡tles al lhe highcsl practical CICv~ltlonIn rhe northern system to be ab]c to servicc the cntire al ea

\\lthout Plllllping In lhe e\'cnt of disasrcr SLlcllas a hllrricGlle :1nd the posslb]e sevcrance of PIPclincs
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and road accesses ami \\ lt[¡ lhe llli1jor stori1ge al Hope in t[¡e south [[¡ere ,,"ould be ]¡mitatJüJls 111the

transfel of \\ atel' to [he nOItl1

\v[¡de 111the Inltial ~tcp It IS propos~d that onl~ J00.000 gaJlons storagc be JlnpJcmented. It may be

necessary 111thc Clrcumstances to s]gndicantl~ II1CICaSeSLlC[¡Jcvcls of storage ,,¡tl1m a short pcrjod of

t1lnc. Such a dccision should ho\\c\'er be taken after kno\\'lcdge of rcsettJcmcnt patterns

The proposcd 100,000 gallon storagc. along w[th cxisting stOlage in the arca, should be adequate for

about t\\'o (bys supply in currcn[ CJrcumstances. with rescrvoirs along the \\'estern side sat]sfy lllg thcJr

immcdw.te arcas

I3ccausc 01' the c:\poslIIe of e'-;ls[ll1g ~Llppl~ mains to damage. 111IXltt]cular fiom tlood f10\\S rcsultJl1g

from hurnc:l.I1c. ::md poss]blc damage to m:ljn ro:1d Jmks. In par llcldar :1t ghauts. for sHl1dar reasons ]t is

proposed that the susc..:ptlble sectlons of lhe supply Illalns be idcntitkd and caher rcJocated 01'

acceptably stl..:ngthel1cd and prolected 1'10111the adverse cffecls af [¡urricanes. \\ hich mdude faUing

debris and tI ecs whicl1 can damage o\'er-groLlnd e:\po~ed ]Jlpes cven ir they are protcctcd above the levcl

of {lood tlO\' s

As J11ell[loncdearlic!. lheJe is a !leed to upg¡ade [he spnng Il1takcs 111parLJcular. becausc of the n;duced

capaclty avallable. and 111paltlcu!ar th..: cLlrrenl le\'el 01' e.\.posLlre to damagc and mgress of forclgn

malter, which could have a sigl1lfici1nt IInpact 011water qUJJJty. Thc ]J1O]Josalsa] e that atler subsurface

JI1vcstigatjons J detcnmnation be IHJdc on II1staUalion of subsurfacc intakc scrccns bchll1d impermeable

ban icrs \\'ith graded tilter sUll"OlInds to prevent the (ti]cet ingl ess of an~ polllltcd surracc water as \VC]]

aS co]]ecting the ma:\IIllUJll a\';)ibble olltpUl from thc springs Such scrcens \\'ollJd be eo]]ecting

10ngiludJl1a[l~ along lhe I111e 01' flo\\ il1[o slIbslI rfJCC challlbel S from WhlCh [he suppl~' mrLlIlS \\ ou]d take

water to lhe stO¡.lgC t~lcili[~

Thc Sllpp[~ mains from [he afm ementionecl ctlambel's arc also exposed 111lllan~ II1stances along the

\'alJey sides alld It is proposecl th.1l al a suitablc ¡acallon bclo\\' the hydJ,m]¡c gradlent from the intakc

that lhe SLlp]J]~ mains be diverlecl ou[ 01' the va.Jlcy dirccl lo the storagc rcscrvoirs as ]$ practIca!

Dct¡¡ilcd inspcelions ami sur\'e~ s \\-ould m;cd lo be e~lITjcd out alollg \\'Ith the sLlb-Sll¡f~CC invcstjgations

proposcd

A nK1.1°r factor 111[he aforcmcntloned \\'orks IS lhc need for aclequate accesscs to the splJng mtakcs

Here agall1 lt IS ]Jloposcd tilat adequat¡,; acecss roads be provlded for .¡[ Icast four wheel dl'lve vch]cles

\\-hich \\'ould also Jllo\\ tal ti ackcd or brgc ru bber l~ r~d tmelor vehicles to \\ork in cal'!") lng out th~

rcdcvcJopmem \\ orks,
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In addltlon to the aforemcntioncd Ih"':l(; are a numbCI 0(' mJscclbnCOLLs ltcms O~'\\'01 k proposed sLlch as

repairs to rescrvoí¡s. 111particular 111(;stecl tanks whcre there has bccn a dcgrcG of conosion \,dÚch

rcC]uJfCS attclltioll Anothcr lllliJor ¡tcm (oroconSldcllition IS tbat 01' chlonnation. in particular ilt Hopc

and thc 1101th. the t\\
°

extl emítjcs 01'the s~stem"

The foregoJl1g ma} be cOllsidcl ed Imlllccltatc I1ccds \\'Ith thc most immcdlate I1ccd uLÍJismg the availablc

resourccs ami revcJ's1I1gilo\\' IX1StLli\\)CrS to the nOrLh

BascJ on cariicr \\ ork by Ho\\ard HUlllphl ys and Partncrs LlImtcd <llld more rcccmly by T B

KCl1nedy. propos:-Ils bave been m~lcl;;for improvemcl1t to (he water suppl) systcms

\Vilh (he Ph~ slcal Pbnl1ing Unit proposals in 1111ndami recent e\'cnts. a Jc\' IC\\' of t!lcse t\\'o proposais

\\'as carricd out amI a rangG 01' tl1(;proposed \\ ol"ks c'\tractcd 1'01more de[;ldcd consider:-llion lJ1the ne'\.t

phase of rcdcvcJopm...:nt

Thc prmclpal emphasis lS sttll 111the nortllel'll area 01' the Istand. The proposals me fOl lhe installation

of 11e\\' Stlpp!y l11:1i!ls to lhe alT~l :-lIle!dls(nbutlOll \\'lthil1 the arca. as \\dI aS added s(oragc f'acilitlCS.

PllCmly J11the supply mains \\ ould bc a !lC\\' 11llkage from Hope lO the nOI (h Prior proposa¡s aUo\\' for

a 6. main as far as S1. Pdel, WhJlc such LS111CluclcdiL1th...: proposals that folio\\', ¡t is suggested that

SOIl1C rccol1sidcralJOJl be glVCIl lO thls matter to allo\\' fOI lhc s(orce! energy levcl at Hopc to be

tral1slcrrcd as far north as passlblc "["hls coulcl1cad to a largcr diametcr mam bcmg la¡d from Hopc to

the north, This \\'ould !cae!to lo\\er pumping cast in the long tCrln to \\hat ma~ be the more majar

popuJation ccntre 01'the rlltll["c.

Further \\Qter storage facIlities are proposcd :-Ilt!lis later slage \\'l(h posslb]y the incrcment of anothcr

[00.000 gallons storage factllty,

]11;,ddition. thc plllllpmg statlon proposed 1'01'Si. Peter's. \\'Im:h ShOllld be rcvlCwcd. should be installcd

in a permancnt ]oc;l(iol1 at lhe hlghest posslblc cle\'atloll to m:1'\lmlse the stored energy levcl at Hopc. It

sholllcl bc llotcd hCIC (ll~lt 111lhe 1011gCI"[Cl"Ill rulmco SOJ11eC011S1ckl'atlOI1cou[c! be g[vcn to KillicCI"Jnklc

alld rVlonkc~ bG¡llg uttlised 111[he northern s~ stcm Qnd hcncc any nc\\' suppl) mains from Hope to lhe

north ShOllld (Qkc mlo accoulll the po::,slble 11lgher lc\ el 01' KJlliccranloc alld rVlonkcy alld be instaJ1ed

\VIril maimJ \\ ¡rh ,1 hlghCJ pt"ess\IIc ¡,lttllg, jJlTllllttmg osc 01' the highcl Ic\'d 01' enc¡"gy storagc ,11

Kil1jccrankie ami ¡'l'1onke\'

Bcc:1use 01' the ncccssity to m,lintain :lnd improve water quality, al! of the intakc structurcs should be

1111pro\'ed, as \\ as p I ojJoscd JQ¡- HO]Je ami La \\'~ el s Tbis lljJgradc wOllkl <lIso be sll]JjJorted by the

implO\'emcnt al' acccsses. 110t ollly to [I1GlI1takes. but <1lso 111SOllle cases tu sto! agc rCSlTVOJl' facJiltles"
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ThlS ISesscntíal bccall5c In thc times ofdis:;¡stcr \\hcrc suppJ~ maíns are affectcd. it \\'ould be ncccssary

for tallkcr trueks to be ablc to acccss [he rcscr\'oir (ocations for collcctJon of\\:ttcr for d¡stribution

Whiic more de[ailed considcration has bccn givcn lO pbnt and cquipmcnt nceds, i¡ is notcd that

proposals lmvc bccn made for ¡hc supp]~ of a back hoe and jack hammer and land rovcr. 111cse are

considcrcd basic cssentia]s until such time as further considerntion may be given to any further need

An option for the aforcmcl1tioncd\\'orks may be for cxtCrl1<l!cOlltrnctors to providc the rcquircd

scrVlecs, in which C,]scpbm :tnd cquipmcnt acqllJs¡tíon may not be necessary

The Proposcd Miligil[ion Measures and Prclimil1al) Cost Estimates O1rcsummarised at thc cnd of

Scction 4 of the main reporto

Longer term dcvclopmcnt necds "ould be subjeet to polie)' reviews, mstitutlOnal Tefonn and pl:mning

bascd on informatíon and knowlcdgc gaincd. incllldil1g \\'ork carricd out prior to and dllnng (he rcccnt

VOJc:1110 cv¡,;nts.

As Illentioncd carh..:r. prior studi.;s sbould be addrcssed iI1c1udi'1g those aforcmcntloned 3.11Uthose \\Íth

rcspcct 10 dcvclopmcnt of IlC\\' sourccs in p:1rtlcuJ:1r al the BcJh,IIH Valle)',

Jn sUlllmary. the succcss of the planning :Ind implcmentation meaSl1res outlll1cd aboye wdl rel} hca\'dy

on thc actions ane! dccisJOlls of Ihe princip:11dceísion makcrs Ho\\'cver, no principal decisJOn ma"Hlg

body ean respolld lo the indic:1tcd necds \\ ¡tilín thc time f[¡'une rcquired ir the)' do not havc a suostantJ<l1

rcsourec to dra\\ n 011to providc thc rcquired inrormation ~'Hldkno\\'lcdgc to makc the deCISlons. and the

rcqUll'cd C~pcrtlSC :llld 1l1:1llualrcsourc..:s lo Jmplcmcn¡ (he dccislOllS.

Wh¡le il is appreei:1ICcI Ih:1t \\atel' sllppl~ red,;:vclopmcnl is no! ¡he only slf;niticzll1t factor to be

addresscd. it js a ve!") basle nccd and enc ",¡lhollt \\hlcl1 the rcdcvclopmcnt process \\111not succccd-

On the othcr hand. rcdcvclopmcnt of water supply in an inadcquatc ::lI1dmappropriate l11:1nncr m:L~

influcncc rcdcvclopmcnt trends "hicl! InZlYnot pcrmit sllstamability, far less futurc rcdevclopmcnt for

Montscrrat.

To do nothing \\Quld be dls~strous, To do sOl11cthmgin 5n1:1[[incrcments in as quick a malll1l:r as is

l1CCCSS:lrypcnnits JCSSOJ1Sto be JC:W1tfron¡ 011':S(Cp lo .1110111c]"\,hde [he lcvcJs of ul1ccrtajnl~ reduce

UtilJsing as bro..1d as possibtc an advlsor;- base 111Ihe rcdcvc!opmeIH process reduces the ¡¡keli!lOooof

advcrsc dceisioll m~klng
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With tile fonnatiol1 of a T<lsk Force as rcfcrrcd to earl¡cr. the princlpJc of.;¡ strategic choIce approach to

thc planning and il11plcmcntation. \\ hich is anchored in utilising the bcst av~:ulab[e information and

knO\dcdgc al any point in time for dcvclopmcnt in an incrcmel1!aI manncr towards broadcr horizons,

allows for flc:\:ibillty 1!1cficctJ\'c and cf!iclent dccision makJllg.

In tlle proccss of cffcctivc and efficicnt dccisio¡l makíng there \ViIIbe need for considerable judgcmcnt

duc to the limitations on quantitative mformatlon bases. Drawing on ¡he broadest base of mfonnatioll

and knowicdge from ¡hc avaíJabJc rcsources, in particular the human om:s, reduces levels of uncertaint:-

at1d 3110\\S a highcr dcgrec of comforl il1Judgcmcnl5 for dccislOn making

At thc core of lhe proccss ís lhe choosJng mode. From this. onc shapes the op!10ns towards designs

WhlCh alfO\\ for cOI11¡xlrisons, Th¡; COl111KlrisOllSare C)clcd back mto the S.'U11C mode al!ow1I1gfor

choice and dcvclopl1K;nl towards implcmcl1tatiol1. The proces~ a[]ows for ¡dcntifyillg thc nccd for more

informatlon "hile dcvdoping c[carcr ob¡cctivC's :md brings abollt grcatcr coordin:.Hion to a leve! \\'hcre

lInp!cmcnt:ltion takes place on an as-rcquired basJs. in an IIlcrCl11cnttba! providcs for an accepl.1bJc

level of unccnalllt). Whatc\'cr ISdon..:from no\\' 011",ill not only carry the high leve! of lInecrtaillty

over the risk af volcano. hurrícane alld scisl1lic activity but the unknown wíth rcspcet to the futurc of

tvlol1tscrrat aS pcrccivcd b:- the !\1ol1tscrr¡¡ti:ll1S thcl1lse]\,cs. Thcir involvcn1cnt In a Task Force and

sub-committces of slIch a Task Force. JIl ¡ia5ion \\ itIl the pnnclpal decision makcrs. nOl only nKtkcs

them p.1rt al' the dcclSlon n1.1king proecss bu! in the curren! SJtllation eQltld be a ps:-chological boost in

J¡\'ing \\'Ith the risk and pi'cparJng for a f\ltlH'C.


