The tacilitics on the castern side are all within the Unsafc Zone and unconfirmed reports

mdicate that some have been buried as a result of 1eeent pyroclastic lows

The pumping systems were banlt in the peried 1972 to [975 as part of the Canadian Aud propect
and are sized 1 relation Lo the storage and transnussion systems constructed under that project
Although recent augmentation of the system has mereased available yicld from the springs the

pumping plant requirements have not been evaluated.

The pumps arc controlied by switches and pressure cut outs for manual override.  Pumping
stations contain only duty pumps  In the case of failure of the pump or motor. the affected unit

lhas to be replaced with a new wmnt from the stores

The detailed information on pumping station cquipment includimg pumps and switch gear has
nal been available. but it is undestood that there has been some wpgrading of pumps and
motois and replacement 1 time. However. the switeh gear and starting units which were

wstalled required replacement due to redundancy.

The cfteets of Hurricane Hugo highlighted the susceptibilinn of the pumping statiens to the loss
of power, As a result. standby diesel generator units were provided for four of the pumpmy
stations and onc of the wells. Three of the units are nstalled adjacent to the pumping siatous
and the remaining two are tiansported to site and st up shoutd there be a prolonged loss of

power.

With unconfinmed reperts of damage to mstallations in the castern section and thar location
within the Unsafc Zone. pumping stations of siguficance at this tme are the one wineh pumps
from Lawvers towards Hope and the one at 8t Peter’s which pumips to the higher elevations

the north.

With the ransfor of population 1o the north. the pumpmg station at Lawsers i ats current duly
condition s tedundant, swice there 15 a need tor a transter ef water vortn rather than south

vliich s ity preseat duts condition.

The St Peter’s pumyping staton. which continues to operate. is significantiy under eapacity o

cunient demands because of the sinfling population,

tt s understood that as part of the emergency aid by the Brish Govermment. pumping
cauipmicnt is betng imported to mgrove the supply condinons to the nerth. Detauls ave howev o

nat readiy avalable mthe currant circumstances
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3.2.7

In order to relicve the demand for pumping to some extent and to place water into the area of
greater demand, taking into account the higher level of storage currently at Hope, an option
would be to reverse the duty of the pump at Lawyer’s and bypass the Lawyer’s and St. Peter’s
storage facilitics and pump at least to Fogarthy, which would permit the transfer of a volume of
stored water at Hope closer to the northern area of demand. The foregoing could be constdered
a first step 1n the process of alleviating the current pressures, especially when it was noted that
Hope Spnings and Rescrvoir overflow and reports are that it is a regular occurrence. As an
indication of the demand to the north, Figure 13 shows the May 1996 distribution. The
demand to the south would have been significantly duminished 10 more recent time, with an

increase to the north despite the out migration.

Installation of new pumps, understood to be on therr way, would allow for transfer of water
from Fogarthy to the higher elevations. Additional storage within the arca would be a

subsequent step to bring a higher degree of sccurity to the distribution system.

While the foregoing would reduce vulnerability in the current fevel of activits of the voleano. as
well as the seismic activity related thereto. it dogs not remove the susceptibnling of the noithern
arca to loss of supply m hurricanc conditions because of the previously mentioned location of
sourcecs. storage rescrveir capacity and length of mains from Hope supplving to the north
across a number of main drainage paths and arcas subjcct to soil movements as a result of

heavy rainfalls.
Distribution

In the current circumstances. the availability of detailed information on distribution svstems 15
not readily available. Reference on this subject is therefore totally related to the revised May
1993 report on the Water Authority Planning Study by Howard Humphrevs and Partners
Limited. Figure 3 is a schematic fayout of the sources, transmission and storage with an

ndication of the arcas to which distribution takes place from the reservours

The system comprises over 100 miles of pipework ranging in diameter from 8 inch to L nch.
Duectile ron pipes have been used for § inch. 6 inch and 4 inch mains and account for about 30
mulcs of hngs. A further 45 mules of pipeline is 10 galvanised mild stecl which accounts for the

sialler diameter pipes although there are some 6 inch and 4 1nch pipes also in this material

In recent years much more use has been made of uPVC and HDPE pipes. but to date these

account for anly 3% of the pipes in the system.
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3.2.8

The distribubion systems cover large variations in clevations and a number of pressure reducig
valves arc incorporated. It is hnown that some consumers also install pressure reducing valves

in their pipcework.

Repair programmes after 1986 indicate that the number of leaks attended per year has fallen
The assumption is that there has been a reduction in water loss.  However, the cvent of

Hurricanc Hugo in 1989 was included in the repairs, with the high numbers of 2 inch. 3 inch

and 4 inch pipes reflecting the damage to the network resulting from Hurricane Hugo.

A considerable portion of the spring water has a pH value of less than 7 and therefore is acidic

and is likely to cause corrosion particularty to the galvanised pipework.

Leaks continuc to oceur frequently in the small diameter scrvice pipes and the method of repair

is generally of a temporary nature requiring repeat visits.

With the possible Himitation on supply and storage availability m the current circumstances.

especially during dn periods. some closer control will be necessary for leaks of thus nature.

In the carly 1990°s replacement of distribution mains and scrvice connections progressed in the
Old Town. Olveston, Foxes Bav. Woedlands and Richmond -Hill arcas, under the Bntish
Government’s QDA project.  The forcgomg. along with improved practices, should have
reducced leakage in the main chistribution svstem  However, there arc no immediately available
records although subsequent asscssment and cxaminations of water requirements in the volcano
Safc Zonc by T B Kennedy. Chartered Engincer. does indicate a still relatively high volume of

unaliocated water

No hydraulic analyses of the transnussion networks have been undertaken and the Montserrat
Water Authority is not awarc of cxactly how the systems arc functiening. or whether correet
pressure zones have been cstablished  The period of thus project docs not permit these
analyses. but during inspection it was noted that spring overflows were taking place as well as
overflows from reservoirs, ospectally i the southern portion of the Safe Zone  The foregoing
is to be expeeted m the current circumstances and any analyses of the overall system must now

be considered in the fight of the new demand centres.

Metering

There is a network of bulk meters that measure flows 10 and out of service rescrvoirs and

pumping stations from which readings have been taken frequently and recorded,
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3.3

3.3.1

In the current project it was not practical to obtain and asscss the extent of recorded
information and no cmphasis was placed on this in the light of the changing demand

circumstances and the capacity of the svstem to satisfy such circumstances.

In the future planning of the system in relation to its vulnerability, it would however be uscful
to have background records and to institute methods of metering to satisfy what would be 2

changing demand situation in any resettlement process.

The metering at the sources has been inconsistent due to blockages on a periodic basis. Periods
of outages and discontinwitics have in the past led to inconsistencies in the totalling of flows In
the current situation, with overflows in svstems after metering, the records would not be of
significance without measurement of the losses as well, and currently no means of measure 15

available and it is not considered a priority.

Water Quality

Historical

The aim of the Montscrrat Water Authority 1s to supply water which falls within the World
Health Organisation Guidelines for phasical. chemical and bacterial standards. of which the

levels for basic chemical quality are:-
- pH -631083

- TDS - [.0g/!

- Fluorides - 1.5 mg/l

- Chlorides - 230 mig/l

- Sulphates - 250 mgfl

The Montserrat Water Authortty docs not have the laboraton facilities to undertake full
chemical analvses and thercfore samples required for anabvsis arc sent to thc Gowernment
Laboratory in Antigua  Howewver, they are able to carry out tests for chlorine residual,
bacterial contamination. pH. total dissolved solids. fluorides. chiorides and sulphates. which

are sufficient for the day to day control

Based on analyscs carried out from December 1983, the spring water 1s generally of low total

hardncss and alkalumts with the corresponding low level of dissolved sohids  The water 1s also
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acidic in naturc, and from interpretation of the analytical results, this is due to a moderately
high level of dissolved carbon dioxide. The consequence 1s that the water will be aggressive

towards ferrous pipework.

The chemical oxygen demand was low, indicating only minimal contamination of the sources.
though some determinations have been made recently which have indicated a slight increase.
This may be rcadily controlled by dosing with chlorine as a disinfecting chemical. More recent
chemical analvsis, carried out in 1991 indicates some anomalies when compared with the
earlier analvsis, particularly regarding the pH, total dissolved solids and chlorides

detcrminations at Lawyers and Hope Springs.

Bascd on the analyses. the water complics with the requirements of the World Health
Organisation ~Gusdelines for Drinking Water Supply™ published in 1984, for aesthetic quality.
The pH of the spring source at Amersham and Mango Hill are shghtly more acidic than the
Guidelines recommend  From the analysis of the watcr storcd it Parsons Reservoir, it appears
that the pH of the water had increased from previous testing, which could be as a result of the

liberation of dissolved carbon dioxidc.

The water from the two wells No. 4 and No 10 was slightly acidic in nature, although it 1s not
possible from the results which were available to determine if this was duc to dissoived carbon
digvade. The supply is of moderate hardness and alkahinity 10 considering the proximity of the

sca, alkalinity as measurcd by chlonde content is relatively low.

The valucs on nitrates and phosphates, which are indicative of contamination by fertilisers.
were within the sct guidelines.  The result for the phosphate content of Well No 10 at 0 27 mg
per litre 15 just within the European Economic Community Guideline of 04 mg per huc and
well within the maximum admissible concentration of 3 mg per litrc The Montserrat Water
Authority would be well advised to check the supplics more frequently for concentrations of
mitrates and phosphates 1o the future. o the current conditions however, this 1s not a priorits
but should be given sigmificant consideration in the ¢vent of the use of these wells, and m the

deveclopment of any service in the Belham Valley.
3.3,.2  Rain Water

Recently. in addition to the chemical analysis of the water resources a similar analyvsis has been
maintaincd for raimwatcr. to assist i a broader range of asscssment of the impact of the

valcanic activity,
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The records available arc from stations within the Unsafe Zonc in the Weckes area. the Police

Headquarters in Phmouth and the Amersham arca.

The records ndicated maintenance of low pH, as to be expected wath the volcanic activity in

the area and the formation of acid rain.

Total dissolved solids have been maintained at reasonable levels of acceptance, namely World
Health Organisation Guidelines for Drinking Water, although therc have been substantial

increments at times, which are obviously duc to localised impacts of rainfail.

Of the various monttors, the Ruoride lovels arc the ones svhich would give some level of
concern in that they arc more frequently in excess of the 1.3 mg per Iitre Guideline level and m

particular this cxposcs animals to risk. as piped supplics satisfy the human clement.

Chlerides vary periodically ouiside of normally aceeptable levels. but in general are within an

acceptable range.

Sulphate levels have been the ones that have been maintained at lower than expected levels with

a lower number of excess periods than the others monttored.

Spring Sources

The chemical analvses of the water sources do not refiect amy significant chanpe or impact
from the varrations in the rainwater analisis.  In summary, pH levels have been maintained
around seven (7) without amv significant vamations  Total dissolved solids have been
maintamed within aceeptable WHO Guwideling valucs as has been the case for fluondes.
chlondes and sulphates. with a surprisingly low level of sulphate nﬁasurcmcn[s and 1 most

cascs non detectable levels.

The bacteriological analysis of water sources docs however give some degree of concemn
periodically. particularly the Iugh faccal coliform counts in the springs in the north, with
similar levels occurring along the west on a lesser basis. The faregoing are generally withm the

wetter penods. as to be evpected, with sigimiticantly lower counts or zcro during the dn period,

Recent spring and rainwater analyses are included in Appeadix C.
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3.34

Yulnerability

The vulnerability of water quality from the recent activities of the Soufriere Hills Volcano docs
not seem to be significant. but it has only been in recent time that significant ash falls have
taken place within the Safc Zone arca. Hence the necd for more regular monitoring of the
sources. This testing procedure will be of greater significance especially as the rainy season

continues and lcachate from settled ash penctrates the formation into the springs.

In the rainy season and for hurricanc conditions, while the impact may be adverse on other
sectors, such as vecgetation. high rainfall may be bencficial to the long term water quality by
flushing of ash from the catchment arcas, if it was indeed having any impact. in particular on

the acidity of the spring waters.

Nong of the source waters receive treatment other than disinfection by chiorine. The system 1s
such that contamination can occur at a number of points. and for 2 number of reasens. between

source and consumer. These include:-

Surtace runoff entering spring catchments,

- Impraper or ill-fitting chamber covers:
- Unrestricted aceess for small animals:
- Low or no pressure in transmission and distribution mains.

Some spring flows arc said to produce turbid water after very heavy rain and this 1s probably

duc to surfacc runoff finding its way mto catchment chambers,

The Montserrat Water Authority. being awarc of the susceptibility of the system to
contamination. places great emphasis on disinfection and monitorng of chlerine residual and

bacterial levels.

Dusinfection is undertaken by the usc of home made floating chlorinators m the major

rescrvoirs. or in the case of Killicerankic spring. in a chamber downstream of the spring

The chlernators contain latge tablets of hyvpachlorite which gradually releases chloring into the
water but close to the surface.  The number of tablets used and the need to 1echarge the
chlorinators is based on cxperience This is a “tut and miss™ mcthod of disinfection as the

dosing 1s not related to flow and complete mining cannet be assured as the rescrvoirs arc
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3.3.5

knowi1 to overflow. and during those periods the upper level of water which has received

chiorination is being lost via the overflow.,

In addition. disinfeetion 1s also practiced at the spring. Tlhis consists of sprinkling hypochlorite
around the spring catchment. around the spring and in the catchment chambers. The benefit of
this practice would be very short term since the available chlorine would be released relatively
quickly, within hours rather than days, and cach spring is normally visited only periodically,

argund once a week

The monitoring of sources for bacterial contanunation shows periodically high counts. The
rcasons for the periodic high counts appear to be variable. In one instance the droppings from
birds perched n the trees i the viciity of the spring was considered the problem, which was

resalved by cutting back the trees and vegetation,

After flash flooding, consumers are advised to boil drinking water. The main reason for this
appears that the Environmental Health Department is concerned that water in the distribution

svstem records httle or zero chloring residual at tungs,

Opecrational Aspects

From the time of Hurricane Hugo. the Authonity’s aperations have been atfected as a result of
damage.  Winle substantinl recovery has since taken place. the recent events of the voleano
have brought about significant dislocation. and they arc currently operating out of residential
accammodation in the Woodlands area The extent of operational detail from this basc s not
clear at this stage. but certainhy in the existing conditions. the viability of the Authority as a sclf
financing entity must be in question. As a result there will be significant dependeney on
cmergency aid support at a tme of keen competition for every dollar At the same tme. the
Authority has to be considering changes in the function of the systems to satisfy the shifting of

demand for water.

Full time engincening support to the Authoriy is nat currently available and 1s a major concern.
not only with respect to day to day operations. but in terms of defining needs to satisfy the
shifting demand. all at a time when demand for some statt's time on other operations i the

cmergeney reduces critical availability, when additional resources are actually nceded
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