PAN AMERICAN HEALTH ORGANISATION

VULNERABILITY ASSESSMENT OF THE DRINKING WATER SUPPLY
INFRASTRUCTURE OF MONTSERRAT

EXECUTIVE SUMMARY

Introduciion

Montscirat is an island dependency of Gieat Britain located in the Leeward Islands of the Eastern

Caribbean at longitude 16° 435 minutes North and latitude 62° 10 minutes West.

The island s volcanic in onigin and has been subject to low intensity carthquake swarms. Duc to its

location, it 1s cxposed to the annual Atlantic hurricane scason between June and November each year.

Basced on the Scope of Scivices 1n the Contractual Services Agreement Contract No. CSA-071-97, the
Contractor carried out a vulneiability assessment of the drinking water supply infrastructurc of
Montscrrat with the view of recommending mutigation measuics to limit damage to the water supply
systems from volcano, carthquake or hurncanc  Visits were made to Montscrrat m mud-April and mid-
May 1997 with the view of collecting relevant available mformation and nspecting conditions, in

particular the cflects of the volcanic aclivity on water supply.

Meetings were held wath relevant personnel in Government and the private scetor and the Aid Agencies.
Inspections of main water supply mstallations were also carried out The various clements of the water

supply system are indicated on Figuies 3. 4 and 3,

The volcanic activits commenced in July 1993 and has gradually moved through various phases of

pertodic activity with the most significant being in late June 1997,

As a result. the degree of risk to inhabitants has increascd, as would be noted by the difference between

Figures 6 and 7. Volcanic Risk Maps of February and July 1997 respectively.

As a result of the recent mnerease in activily and ash falls on a wider arca. there has been a concern over
-the cffeets on water quality both m the immediate and long term future.  Current indications are
however, that winle rainfall water analyvses show high levels of acidits and periodic high levels of

Auorides, drinking water sources do not 1etlect similar concerns.
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The report addiesses the ssues under three mam titles:-
- Emergency Planumyg and Preparcdness,

- Existing Water Systems and their Vulnerability,
- Mitigation Mcasuics.

Emercency Plannine and Preparedness

Expenences of Hurricane Hugo i 1989 and the current volcano cnisis have permitted the Montserrat

Administiation a basc of cxpericnce on which 1o draw on.

Howgever, the uncertambies of a volcano erisis extending over the period from July 1993 to date, without
any indication as to cessation of activitics. docs not provide any high degree of certainty for long term

planning

While a stgmuficant amount of clforl has been pul mto emergency planning and preparedness and its

mplementation. the cutrent hiving conditions are of a temporary rature

A large proportion of Montscrratians have clearly indicated their concerns about continuing to live in
the environs of such uncertamty and have departed the island At the time of this report 1t 15 understood

that approximatcly half of the original 10.000 population {(about 5.000 persons) remain on the island.

If the uncertainty continues to prevail with respect 1o the temporary nature of the existence of the

population and also with respect to the activilies of the veleano. outward migration is likely to continue.

While emergency planning and piepaedness has contmuced to be a significant effort mn day to day
actinvaties, the time has come where physical planning implementation for redevelepment must play a

mayor role 1f conditions arc to be improved.

A decision to commence the approach to physical plannmg and implementation for redevelopment must
be bascd around sound scientific advice with the knowledge of the ultimate risk and a firm plan for
cvacuation known by all T the extent of risk 15 an acceptable onc. positive steps must therefore be

made to the futuee,

With the 1eduction in population and hence reduction i human resources, cvery cffort should be made

to utilise available 1esources i the most efficient and cffective manncr
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Available information and knowledge must be drawn from the widest possible range of sources. It 15
thercfore suggested that an organisation drawing from the broadest range of expertisc in the public and

private sectors be formed on an ad hoe basis as a support group te the principal decision makers

The principal decision makers meluding His Excellency the Governor and the Chief Mimster and
Ministers would liaisc with such a group through the Muuster who would be identified for planning and
development. The organisation. which {1 the purpose of reference could be considered the Montscrrat
Redevelopment Tash Force, would have a Chairman and representatives of the public and private
scctors as indicated m Figure 13 [n addition, they should have a Scerctariat and a full aime Sceretary
who is familiar with Government organisations and who would have linkages with specific personnel in

the relevant Mmustiics and Depattments and Aunthorities.

The Chairman of the Task Force should be somcone who holds the respect of both the pubhe and
private sectors and with a wide range of knowledge of Montserrat. The Charrman should be from the
private scctor primarily becausce the long term 1edevelopment of Montserrat would have to be generated
by the private scctor. after a period of external support. Also a person from the privaie sector would
have a gher degree of flewibabity in lus commumnications with the public and puvate scctors with
possibly greater influcnce in tapping financial resources m a limited manner to bring about what may

be catalysts in the cedey clopment process

Bestdes the physical redevelopment. some consideration must be given to institutional reform. at lcast
the shoit torm. with the 1educed usable land area and human resource.  Basically, there will be a
dependency upon certain ndividuals. e particular those from the professions, to cover a range of
sectors if the resource 15 not otherwise avarlable  There is a deficicncy to some extent in sone scctors
alrcady. as highhighted by the unavailabibits of engmcermg serviees at the Waler Authority.  As an
example. cstablishment of an engmeering structure to cover all arcas of cngincering in the
redevelopment process might encourage senior people with substantial experience to sausfy the
requirement. while creating spaces for others to develop within a range of the management structure,
which at present docs not exast and 15 unhkely 1o exist in the future in the casc of the disparate number

of cxisting orgamsations

Existine Waler Systems and their Vulnerability

Montserrat’s main supply of water concs {tom springs emanating between the face of the voleanic core

and the overlving py roclastics and agefomcerates
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Groundwater potential has been realised n the Farms/Trants Valley, but this arca 1s currently in the

Unsafe Zonc. and 1ts redevelopment 1s currentls o question.

The other arca of possible groundwater 1esource 18 the Belham Valley arca but testing has not been

completed and the extent of the source 1s uncertam
In the present situation. dependency must therefore be on the spring sources

The two main sources at Killicerankic and Monkey, producing some 35% of the daily capacity of the
system, are on the southern face of the Centre Hills, the face most exposed to the activitics of the
volcano  Access to these sources 15 also currently through the Unsafe Zonc henee long term

maintenance (s sull a question

The springs cmanating on the western and northern side of the Centre Hills are therefore the ones to be

given greatest aflention at this time.

Hope. Lawyers and Olveston are the three mam sources in the south western section of the Safe Zone
that provide the more sigiificant flows. Along with Quashic these sources would satisfy during average

flow conditions. the demand of the curent population

With the reduced number of sources there is a higher degree of nisk tn a disaster. With the pending
hurricane scason. in addition to the uncentaintics of volcame activty. there should be an increase in the

sccurily of supply from the aforementioned sources

Picvious cxpericnces indicate that Hope and Lawyers springs aic the two least atfected by hurricanes.

They should theicfore 1eceive some pnionity i the redevelopment process

The springs 1 the noith of the 1sland on the northern face of Centre Hills produce 1clatively small
guantities of water  Howcever the main population centic 1s shifting to the north and there s and will

continuc to be a need for larger volumes of water to be stored and distributed in that arca

Wih respeet to water storage facilitics. the major portion s located i the Unsafc Zone leaving only
approxamately one milhon gallons of storage m the Safe Zone  Of the storage m the Safe Zone
approximately 60% of it 1s kocated at Hope  In the eurrent situation Haope theicfore becomes the base

from which distribution to the north will have o take place.
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Mitigation Measures

Water quahty mamtenance must be the prime activity 1 an ongoing water testing programme within the

current capacity of the Montseirat Water Authority

Every effort should however be made to establish a sound base line on water quahty and it is proposed
that a full sct of samples be collected from all sources that can be reached and forwarded to the

Government Laboratory in Antigua, o1 clsewherce, for full chenueal and bacteriological analyses

The foregoing 1s considered cssential at this early stage, as with the oncoming rainy scason and the
recent distribution of ash from the velcano. the conditions are ripe for change i water characteristics if
change is going to take place. It s considered cssential that teends o these circumistances be
cstabhished at an carly stage mn order 1o develop some prediction model prion to anv adverse impact
creating an cimergenes in sausiving water qualits requirements  Trends will help 1o deermine the need
for any action and 1115 theiefore essential that full chemical analyses be carned out on a monthly basis

over the next siv manths at least,

Currently. springs and reservorrs at [Hope overflow beeause of the lack of capacity to transfor water to
the north,  Unul the reeent events of the voleano. the demand for water was primartly i the south west
to Plymouth and its cnvirons. In such a supply situation it was necessary to transfer water from
Lawyers to the south. This required a pumping station south of Lawvers pumping to Hope. Such a
transfer 1s not neeessary at present and it 1s proposed that the pumping station south of Lawvers be
temstalled in a reverse tlow condition to pump watet fiom Hope notthwards  For this to take place it
will be neeessary to by pass the reservon al Lawsers and St Peter’s as well as bypass the pumping
station at St. Peter’s o defiver water to as lugh an clevation as possible in the northern arca, which m
current cucumstances appears to be Fogarthy, A more detailed assessment utilising the plans of the
systems, whicli were not available at the tune of this 1eport. should be carried out 1o determing if flows

may be pumped to a lugher cleyation

The foregoing 1s considered a step prior to the piovision and installation of new equipment understood

to be under consideration.

It is also proposcd that pior to mstallation of any new cquipment the focation should also be reviewed
with 1espect to utilising the stored energy level at Hope 1o 1ts maximum thereby reducing pumping cost
to the north - Afier the reassessment of the system the mtent should be to place any new water storage
facilitics at the highest practical clevation m the northern system to be able to scrvice the entire aica

without pumping  In the event of disaster such as a hurricanc and the possible severance of pipelines
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and road accesses and with the major storage at Hope in the south there would be limitations in the

transfcr of water to the noith

Wlule m the mitial step 1t s propesed that onls 100,000 gallons storage be implemented. it may be
necessary 1n the circumstances to significanthy mercase such levels of storage within a short period of

time. Such a decision should however be taken after knowledge of rescttlement patterns

The proposed 100,000 gatlon storage. along with existing stoiage in the arca, should be adequate for
about two dayvs supph in currenl circumstances. with reservoirs along the western side satisfying their

immediate arcas

Beecause of the eaxposwuie of existing supply mains to damage. n particular fiom flood flows resulting
from hurricane. and posstble damage to main road hinks. m particular at ghauts. for sinular reasons it is
proposed that the susceptible scetions of the supply mams be identiticd and either relocated or
acceptably strengthencd and protected Trom the adverse effects of hurricancs. which iclude faliing
debris and trces which can damage over-ground exposed pipes even if they are protected above the level

of flood flows

As mennoned carlier. theie is a need to upgeade the spring intakes i partucular, because of the reduced
capacity available. and w parnicular the current level of exposurce o damage and ingress of foreign
matter, which could have a sigmiticant umpact on water quahty. The proposals ate that afler subsurface
imvestigations a determination be made on mstaltation of subsurface intake sereens behind impermeable
baricrs with graded filier surrounds to prevent the direet ingiess of any polluted surface water as well
as collecting the maxumum available output fiom the springs  Such screens would be collecting
longitudmally along the Ine of flow into subsurface chambers from which the supply mans would take

water to the stornge faciliny

The supply mains from the aforementioned chambers are also exposed m many mstances along the
valley sides and 1t is proposed that at a suitablc location below the hydiaulic gradient from the intake
that the supply mains be diverted oul of the valley dircet to the storage rescrvoirs as 1 prachical
Detailed mspections and surveys would need to be carried out along with the sub-suiface investigations

proposced

A major factor n the aforenientioned works 1s the need for adequate accesses to the sping intakes
Here agam it 1s proposed that adequate access reads be provided for at least four wheel drive vehicles
which would also ailow for ttacked or large rubber tyred tractor vehicles ta work in carrying out the

redevelopment works,
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1u addition to the aforementioned there are a number of nuscellancous items of woik proposcd such as
Fepairs to reservoirs, m particular the steel tanks where there has been a degree of conosion which
requires attention  Another major item for consideration 1s that of chlormation. in particular at Hope

and the noith. the two extiemitics of the sy stem.

The foregoing may be considered mmediate needs with the most immediate nced utilising the available

resources and reversing flow past Lawyers to the north

Based on carlier work by Howard Humphivs and Partners Limuted and more recently by T B

Kennedy. proposals have been made for improvement to the water supply systems.

With the Physical Planning Unit proposals in mund and recent events. a review of these two proposals
was carried oul and a range of the proposed works extracted for more detailed consideration m the next

phasc of redevelopment

The principal emphasis 1s still m the northern area of the 1sland. The proposals aie for the installation
of new supply mains to the arca and disteibution within the arca. as well as added storage facilitics.
Prionty m the supply mains would be a new hinkage from Hope to the noith - Prior proposals allow for
a 6" main as far as St. Poter, While such 1s mcluded in the proposals that follow, it 1s suggested that
some reconstderation be given (o this matter to allow for the stored cnergy level at Hope to be
transferred as far north as possible This could lead to a larger diameter mar bemng lawd from Hape to
the north. This would lead to lower pumping cost in the long term to what may be the more major

population centre of the future,

Further water storage facilitics are proposed at this later stage with possibly the increment of another

100000 gallons storage facility,

In addition. the pumpmg station proposed for St. Peter’s. which should be reviewed. should be instalied
tn a permanent location at the highest possible clevation to masmise the stored energy level at Hope, 1
should be noted here that i the longer term Tuture, some consideration could be given to Killicerankie
and Monkey being ntilised m the northern system and hence any new supply mains from Hope to the
north should take mto account the possible lugher level of Killicerankie and Monkey and be installed
with mains with a higher pressuwie tatmg, permitting use of” the higher level of cacrgy storage at

Killicerankic and Monkey

Beeause of the neeessity to maintamn and improve waler quality, all of the intake structures should be
improved. as was proposed Tor Hope and Lawyvers  This upgrade would also be supported by the

nmprovement of accesses. not only to the mtakes. but also m some cascs to storage reservorr facilitics.
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This 1s essential because i the times of disaster where supply mains are affected. it would be nccessary

for tanker trucks to be able to access the reservoir locations for collection of water for distribution

While more detailed consideration has been given to plant and cquipment needs, it is noted that
proposals have been made for the supply of a back hoc and jack hammer and land rover. These arc
considered basic cssentials until such time as further consideration may be given to any further need
An option for the aforcmentioned works may be for external contractors to provide the required

scrvices, in which casc plant and cquipment acquisition may not be necessary

The Proposed Mitigation Mcasurcs and Preliminary Cost Estimates arc summariscd at the end of

Scction 4 of the main report.

Longer term development needs would be subject to policy reviews, mstitutional reform and planning
based on information and knowledge gained. including work carried out prior to and during the recent

volcano cvents.

As mentioned carlier, prior studics should be addressed including those aforementioned aad those with

respect to development of new sources in particular at the Belham Valley.

In summary. the success of the planning and implementation measurcs outhined above will rels heavily
on the actions and decisions of the principal decision makers  However, no principal decision mahing
body can respond to the indicated needs within the time frame required if they do not have a substantial
resource to drawn on to provide the required mformation and knowledge to make the decisions. and the

required expertise and manual resources to implement the decisions.

While it is appreciated that water supply redevelopment is not the only significant factor to be
addressed. it is a vers basic need and one without which the redevelopment process will not suceced.
On the other hand. redevclopment of water supply in an inadequate and inappropriatc manngr may
influence redevelopment trends which may not permit sustamability, far less future redevelopment for

Montscrrat.

To do nothing would be disastrous. To do somcthing in small increments in as quick a manncr as is

neceessary pennits lessons to be learnt from one step to another while the levels of uncertainty reduce

Utihsing as broad as possible an advisory base m the redevelopment process reduces the fikelihood of

adverse decision making
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With the formation of a Task Force as referred to carlicr. the principle of a strategic choice approach to
the planning and implementation. which is anchored in utilising the best avalable information and
knowledge at any point in time for development in an incremental manner towards broader horizans,

allows for flexibility in cffective and cfficient decision making,

In the process of cffective and cfficient decision making there will be need for considerable judgement
duc to the limitations on quantitalive information bascs. Drawing on the broadest base of information
and knowledge from the available resources, in particular the human ones, reduces levels of uncertainty

and allows a higher degree of comfort in judgements for decision making

At the core of the process is the choosing mode, From this. onc shapes the options towards designs
which allow for comparisons. The comparisons arc cycled back into the same mode allowing for
choice and development towards implementation. The process allows for identifving the need for more
information while developing clearer objectives and brings about greater coordination to a level where
implementation takes place on an as-required basis. in an mcrement that provides for an acceptable
Ievel of uncertamty.  Whatover is done from now on will not onhv carry the high level of uncertainty
over the risk of voleano. hurricane and seismic activity but the unknown with respect to the future of
Montserrat as perecived by the Montserratians themselves.  Their involvement in a Task Foree and
sub-committees of such a Task Force. n hasion with the principal decision makers. not only makes
them part of the decision making process but in the current situation could be a psy chological boost in

living with the risk and preparing for a future,



