{nvestment cost is estimated at US$ 46.4 million. ‘The Option B is slightly

moderate in.initial investment cost.

The table also shows replacement cost of the equipment and instruments to
be required in future. Investment for replacement are assumption based on

durable vear of materials and equipment.

1.5 COMPARISON

Table IV-1.4 shows an annual ihvestment plan for these two options, which
are developed on the basis of the initial investment and replacement costs
estimated, a tentative construction schedule and expected design life of

materials and equipment.

Present value method is applied to evaluate options. Discounts rates
employed are 5%, 10%, 12% and 15% in consideration of domestic escalation
factor, interest rate, ete. in Trinidad and Tobago. Present values are

estimated from annual investment plans for coming 20 years up to 2010.

As clearly seen in the Table, "Option A" excels in every percentage of
discount rates. Difference in the net present value ranges from US$ 8.7
miilion to 13.5 million. The table also suggests that the higher the discount
rates are employed, the larger the deviation are seen. Since benefits accrued
from these options can be considered almost similar, it may be concluded that

"Option A" is a more feasible solution for Phase T Project implementation.

In the meantime, for further insight to the nature and scope of Option A,

following tables and figures are prepared:

- Table IV-1.5 Proposed Specifications of CSS Hardware (Steps 1 and 3).

- Table IV-1.6 Proposed Specifications of Monitoring and Control
Equipment.

- Table IV-1.7 Disbursement Schedule.
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Table 1¥-1.1 LIST OF MONITORIHG AMD CONTROL FQUITMENT BY CENTRAL SUPERVISORY SYSTEM - OPTION A (1)

NOTE: AN; ANNUBAR, F i FLOA
AP; AIR PURGE TYPE, 0 CRIF

T TYPE,
ICE PLATE,

Av ; AVENUE,
H¥ 5 HIGH WAY,

W ;. WATERWORKS,
OT : OFF-TAKE,

(300}; PIPE DIAMETER (M),
"+"; EXISTINGS T BE USED,

AV; ALTITUDE VALYE, P ; PROPELLAR TYPE,  SH ; SHEET, JCT; JUNCTION, "¥": EXISTINGS (REPLACEMENT PERIPHERALS),
B : BOURDON TUBE, PF; PARSHALL FLUME, ST ; STREET, IC ; INTERCONNECTION, “#": INSTALLATION OF CONTROL EQUIPMENT.
BU; BUFTERFLY VALVE, ¥V ; VENTURI TUBE, RES: RESERVOIR, BPS; BOOSTER PUMPING STATEON,
(V. CONE VALVE, RD; ROAD, IT ; INTAKE, D ; DIFFERENTIAL PRESSURE TYPE,
NUMBER & P HASE 1 .
NAME OF S TEP 1 S TE P 3
RTU STAT. NAME OF EQUIPHENT NUMBER OF MONITORINGINSTALL HUMBER OF MONITORING DATA EQUIPHMERT 0 BE
70 BE MONTTORING POINT TO BE INSTALLED DATA BY RFCORDER | EQUIP.| BY CENTRAM, SUPERVISORY SYSTEM (CSS) CONTROLLED
INSTALLED LEVEE | PRESS { FLOW HATEB}'IATERFLOW TOTALLONTROLKATERWATERFLOW WALVE | PUNMP ALARMTOTAL] PUMP VALVE
[STEP 2] METER { GAUGE ] METER LEVELPRESSRATE VALVE LEVELPRESSRATE BTATUSSTATUS NO. | PLACE NO. [ PLACE
17 KOKTH OROPOUCHE W 5 5
(RAWWATER "~ " | Fl ] I I A N A N N N I A A L[]
| CLEAR WATER RESERVOIR __ [+« D:2| | A2 N N T IS IO A SN S B R T B R N
DISTRIBUTION (1050} AN 1 1
2 IGLLES W 3 3
[ TMPOURDIKG RESERVOIR | F | | ___ Y I I A I R M B I L
AW WATER 300y _ 1 1 |- FAL1 S AR ) SN RN B I ¥ A [ R R ]
DISTRIBUTION (6G0) AR 1
3 GILL THACE il 15
{ QUARE WATER TANK | A SN SN I NN OO NN N A N O B IO D L[]
| QUARE DiSTRIBUTION (3a0} |~~~ [ AN 0 N I I IO DSOS O s I ¥ A R N IO B R
LGILTRAGE OT ooy || Bl N[ o aloopocRop b b il ] RN T O [ _L[SITE |
IO R ) S SRR SN0 IO IO A AU -5 N A O Y ] [ L[SITE.
CQUARE () o (i50y 1T CRCE TANL o[ Cay o ETRO L v T ] IR N O 1| SITE
T SANGRE GRANDE 0T (400) B AN 1 1 BU 1 1 1 ijSITE
4 ARIPD BPS 12 15
[ ARIPO(NEXYRAW WATER_ (300} T 1 220 NN O Y O VO TN ¥ O S I L]
| ARIPOOLDYRAY WATER_ (250) | i . T I IO N N A IO S O 0 B R N I L]
| FORT_READ RESERVOIR_ {2509 - D[ " i~ A OO ' O A (O N OO S B S U N o]
| FORT READ RESERVOTR_(300) _ D_| | ~ 7 S N S O D RS JN IO S O SN N A L]
LTI LT Y SN I 5 0 IO I 1 U A1 I T 0 S 0 O JRE O DO R | 1} SITE ]
Lcuworocy ox_(agy LTl B o oawl o |oapoap o f ool x| rf if ] T O O | L[ SITE.
CUMOTO(2) OT (300) B AN 1 8U 1 1 1 } | SITE
5 GUAKAPO JUHCTION 8 11
[ GUARAPD_RAW WATER (300) | "+ ___[__ P A N N X D I A N D I L]
| GUANAPD RESERVOIR (300)_ [ "D}~ ~ IR I R N SO 5 N R DR R R D R i
[ GUANAPO WH DIST. (300) | 3} B | ANT Cf p wf  ETBULCC oA Tl I S R B | L[ SITE.
[ DOUBLE BRTDGE O (150) |t __ 3 T T N N N N A Y Y D Y S I . | L[ SITE ]
GUANAPO JUNCTION GT (300) B AN 1 1 BU 1 1 1 1| SITE
6 DEMERARA JUNCTILON L 4 ] ]
(uEvERARA JeT O 00y | f BT aN] Lol iR i L 1b 1l 1o T e . | L[ SITE.
TUMPUNA JCT 0T (300} B AN 1 B 1 1 1 1| SETE
7 ARIMA OLD RESERWOIR 7 13 17
ARIMA NEW RESERVOIR Q7ofl  F |1 . T R A NN N NN A N Y N JRR S O R
| ARIMA OLD RESERVOIR 200} D [ .. 31 N S IO MR S0 Y N S Y A O I DN D B RS
| TO MORENO ST 6T (I50) | [ B ] _ANL | up ay 4 Bel o f 1l X[ 1) oL LSITE]
LqueskeL Stot e [ [ooB fo Ao [oafoup g omel L afoaf 1] ] 1 [SIE ]
[ OMeRa JCT 0T (1s0) [~ CC[ TR [ Taw| [ apoap o oRepo Lol o oal ] S A O _L{[SITE |
RLIEE N (RN N % ANV N I 1IN Y13 N O O 5 O 1 O | ] | SITE
(ARIMA WEEL (200) b 1 l_awb b 1y AR TN I W O U B L]
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8§ MAUSICA JUNCTION 12 18
OLTOX R OT 50y f  f B [ Al [ af rf{ Bup L I I ] ] 1| SITE ]
| BOYS LANE OT (200) ~ | SRR U N N N OO 17 O ¥ A 0 O N O | S N A [ ]Sk
BTSN NV RN NN SO A I O OO T3 S O 1 IO N A O A | S IO O | L[ SITE |
CARAPO OT (300) "~ 17T 00 S U I NN T O O 1 O ¥ A 0 A | S O O | L[S0
| MAUSTCA 6T (300) ~ "7 ] JRND IOV A N Y IO T IO 0 A 0 O 0 Y | S IO O [ L[SITE
MALOKEY JCT 0T (300) B AKX i 1. BU 11 1 1| SITE
4 ARGUCA WK ] : ]
[CLEARWATERTANK. | b | | L O [ N Y D | N L
CDISIRIBUTIOR @00y | [~} . PN N RO A TN IO 1 IO N A 31 G I U A A B BREIU
| BORKE AREA #1 07 (i50) |~ "1 B [ “AN| T Ml pTTROTCCCa[Calltifld B A A [ SITE ]
LOPINOT IG OT {300} B AN i 1 BU 1 1 1 1| SITE
10 CAURA WW 4 5
[ RA¥ WATER (a00) ¥ 1 [ T N A N R O N I A A | S A ol
(CLEAR WATER TANK [ b [ _ [ ___ IR N Y O T A R | I D D -
DISTRIBUTION {400} B AN 1 1 BU I 1 1 1| SITE
11 TACARIGUA W& ] 12
[CLEAR WATER RESERVOIR __J¥ D | [. . I A O
DISTRIBUTION() {300) " |~ [ __ N N N I O 1IN T3 e I N A Y A 0 | N O T [§1TE ]
| DISTRIBUTION(Z) ¢4oey ~ | - b "8 [ TaN[ [l TR0 T Caf o a) ] R R O L[SITE ]
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Table 19-1.1 LIST OF MONITORING AND CONTROL EQUIPMENT BY CENTRAL SUPERVISORY SYSTEM - OPTION A (2)

NOTE: AN; ANKUBAR,

AP A
AV; A

B ; BOURDGN TUBE,
BU; BUTTERFLY VALVE,

IR PURGE TYPE,

F:
0
LTITUDE VALVE, P

FLOAT TYPE,
ORIFIGE PLATE,
PROPELLAR TYPE,
PF; PARSHALL FLUME,
¥ ; VENTURT TUBE,

RES; RESERVOIR,

Av o AVENUE, ¥W ; WATERWORKS,

¥ ; NIGH ®AY,  OT ; OFF-TAKE,

SH ; SHEET, JCT; JUNCTION,

ST ; STREET, IC ; INTERCONNEGTION,

(300); PEPE DIAMETER(MM),
"+ FXISTINGS B0 BE USED,
"¥*: EXISTINGS(REPLACEMENT PERIPIERALS),
"§#"; INSTALLATTON OF GONTROL EQUIPMENT,

BPS; BOOSTER PUMPING STATION,

CV; _CORE VALVE, RD;_ROAD, IT ; INTAKE, B DIFFERENTIAL PRESSURE TYPE,
RMBER & : P HASE 1 -
HAME OF STEP 1__ - S TE P 3 _
RIU STAT. NAME OF EQUIPHERT NUWBER OF MONITORIXGINSTARL WUMEER OF BONITORING DATA EQUTPHENT TO BE
10 BE WONITORING POINT - TO BE INSTALLED | DATA BY RECORDER ] EQUIP.|BY CENTRAL SUPERVISORY SYSTEM (CSS) CONTROLLED
INSTALLED TEVEL | PRESS | FLOW FATERWATERFLOW [TOTALFONTROLWATERWATERFLOW WALVE | PUMP ALARMIOTAL] PUMP | VALVE
[STEP 2] METER | GAUGE | HETER LEVELPRESSRATE VALVE LEVELPRESSRATE STATUSSTATUS NO.| PLACE| N0.[ PLACE
12 FLOW CONTROL STATION 17 _ ,
[PIARGO JCT OT GOO) | | By _.ap {33 ap | BUL ) 1p 1) d) ] A T B S L[ SITE
 BY-PASS OF (300) | By M| __ |3y o BUL | FP 1L 1) ] AN TN VO A _1 | SITE |
FLOW CONTROL STATTON (800) 5-2{¥ V¥ 21 1 A2 2 2 [ SITE
3 ST AUGUSTINE RESERVDIR 18 -
| RESERVOIR 7500 | F_[__ 1 . PO NN AN N N RO A S A I ) AU O S I S B
ST JOIN RD OT (30) ¥ 1 __ 30 A 0 O I O IO VUSROS RV 0 i AN 5 AN IS IR I S I B
L TO TUNAPUNA OT (180) _ F | . Bop ARy ord b oo Lo oAb Lb o SRR R [ IS N
|RABIR ST OF g0y V| . 200 I I S 5 N0 ' 'O OO AU S e ' IS A SR I N N
RIVERSIDE RD 0T (108) B AR 11 1
{4 TURAPUNA BPS 1z
| TONAPUNAR)_(150) SRR A0 NN O N U UM G - OO A % A X 3 S SO B | L1658 ]
[ TUNAPUNAC) 200y { ___f_ B [ AN[ | 1] 1y ) Bup b A} i 1) S T U A | RR L
| TURAPUNA(3) 525y | i B |__avl 1 1) 13 f . AN IO ' 0 3% A AN S U AR S
pasEASTOT (o) [ __ 1 s [ _av[ _f L] 1f p BOL 1 A4 ) bl ] AN SO R AR | L SHTE |
CTURAPUNA RIVER () (qomy [ __ 1 __B [__aN| £ 1| 1f | Bep 4 a4 ) tio S N _L | SITE |
| TUNAPUSA RIVER (2) (525) [ JRONY 250 N IR (O I NN U ' NN AP A 8 AN 5 S A N S AU 1 {SHE
TUNAPUNA B/PUMPS | 25 31088
15~ ST JOSEPE RESERVOIR it
RESERVOIR | __ 0 A A N Tt AV TN IS IR ISR N S RO Gy S | N
(TOST JOSEPH O (2eoy [ L "B [ ANy | L] 10 1 By 0 a4 1] ] S I N N 1| SITE |
| TO RIDER MAIN OT (200) [ 1 8 ) Ak} 4 11 1 L sup 4 13 3t 1{ _ | I _L | SITE |
| MENDEZ STEEL SH. oT (200) ___ | _8_ | _awp 1 1} 1l _ [ _Bup f 13 1§ 1 _ | SO R S O | _L| SITE |
| MATERNITY HP OT Qo) _ | | __B_|__a&]__ | 3} 3| L sup | 1] 34 1} _ ; SN NI O N | L[ SITE ]
| ST JoSepii(ly (7s) | | | .. 1L TR IO Y Y (OO B TR IO B D R SR R O U | b
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[T6 VALSAYN W _ 3
| RAW BATER (750) | [ 07 TN EOUURON AN AVNNON SRS AR AR [ W IS S S I S IO | N
 CLEAR WATER RESERVOIR ¥ D | _ I ___ S IS R O B I 8 R R O IR R A D cbenn.
| DISTRIBUTION (750} | YBJY VI LML Ml __p_ DUl i 1y 1) bbb 1 L|SITE]
| BOOSTER SLCTION (450) [ | F O T K 0 R D 3 S N O A I I O S S RN U S | I
| BOOSTER DELIVERY {450) [ | 00 2 I3 K U O ST IO A A N I 3 S N I N e 1 0
VALSAYN B/PUMPS 8] 25 358
17 ORIAN BUTLER W JUNCTION F]
| STAG/NESTL, OT_(300} B AN 1] 1 Bl 1 1] 1 1 [SITE
18 M. OPE RESERVOIR 15
| RESERVGIR (60B) ______f_ bl [ | 3 I T A IO OV A o A ) A O Lo ]
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|GORRON ST (1) oT (200) [ _~ [ B [ _AND _} 1] 1 [ _BU[ | b} 1} BQ | O S VO A L ESIHE |
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v |GORDON.ST (3) OT (300) | | __ B | __awj__ | Af 1f _J_ B4l 1 X1 1y 1] | . R _L]SITE |
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Table IV-1.1 LIST OF MONITORING AND CONTROL EQUIPMENT BY CENTRAL SUPKAVISORY SYSTEM - OPTION A {3)
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Table 1¥-1.1 LIST OF BONITORING AND CONTROL EQUIPMENT BY CENTRAL SUPERVISORY SYSTEM - OPTION A (4)
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Table I¥-1.5 PROPOSED SPECIFICATIONS OF CSS HARDWARE -

QUARTITY
GOMPONENTS OF SYSTEM MARDHARE STEP | STEP SPECIFICATIORS
1 3

(1) CSS BHLDING (EXISTING)
! PERSOM! COMPUTER BACKING MEMORY; FD 1.2 M8 x 2, HD 40 MB

2 1 SPEED 4800 bps

13) REMOTE TERWENAL, UNIT {Rily
TTRTERNAL CONTROLLER

MICROPROCESSOR MAIN. MEMORY RAM 512 KB

T INTERVAL 10 ms

INPUT/OUTPUT I}C 4 - 20 mh, INPUT FAILURE_ALARM

(&) DATA RADTO COMMUNICATION SYSTEN
{C5S BUTLDIRG) 1
TUNF TRANSCEIVER RN S TooofoB | 413,250 MHe, 418,025 Mz, 10W
UCOMMURICATION IXTERFACE - 2 | POLLING 5 Winutes, SPEED 200 bps, MANUAL POLLING
(REPEATER STATION)

' UHF _REPEATER -

| 413. 250 Miiz, 418.025 Mikz, 10 ¥

(HTU STATION)
T'VIIF TRANSCEIVER

BOLLING 6 Mmute: SPEED_200

UNINTERRUPTIBLI: POWERN SUPPLY e B T T
{5} DISIRICT OFFICES (NE, NC, NH, POS, S F/SC & SE)|
T PERSONAL COMPUTER ] -, L BACKING MEMORY; B 1.2 MB x 2, HD 40 MB

‘RESOLUTTON 3

INBRID PHINE TYPE

20 TNCIES, COLOR, VATN WENORY 8 WG, DD 200 #6

}MRD COPlER - 2 SPEED 68 5, COLOR ?

NOTE: BA.‘d RANDOM ACCESS MEMORY, MB; MEGA-BYTE, KB; KILD-BYTE, MB/S: MEGA*BYTE PER SEGOND, KB/S; KILO-BYTE PER SECOND,
ws; MILLI-SECOND, bps; BIT PER SECOND, §; SECOND, C/S; CHARACTER PER SECOND, M; METER, HVA; KILO-VCLT-AMPERE,
DG; DIRECT CURRENT, mA:; MILLI-AMPERE, MHz; MEGA-HERTZ, W; WATT, 1/0; TNPUT/OUTPUT, FD; FLOPPY DISK, HD: HARD DISK
FDD; FIXED DISK DRIVE,

Table 1V-1.& PROPOSED SPECIFICATIONS OF MONITORING AND CONTROL EQUIPMENT

QUARTITY
COMPONENTS OF MONITORTNG AND CONTROL EQUIPMERT SIEP | - STEP SPECIFICATIQGNS
1 3

(1) MONTTORING EQUIPH]:NT
' LEVEL METER : FLOAT TYPE DRUMS, FLOAT & FLOAT CABLE
) DIAPHRAGM PRESSHRE TRANSDUCER

[63) ]NbTRUHEHTATIOH
! LEVEL WETER : AFR PURGE TYPE

[€)] CONTRUI EQUTPMENT
’C{JNTRUL VALVE ; BUTTERFLY VALVE

INDICATOR

- 6__[PUSH BUTTUN
NOTE: I}C DERECT CURRENT,  mA; MILLI- MPLRE, DiA; DIAMETER, M{: MILLIMETER,
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2. TVALUATION OF OPTIONS A AND B

According to the present value evaluation of the investments for the said
two options, as referred to Table 1V-1.4, the investment for Option A excels
in every percentage of discount rates applied (5%, 10%, 12% and 15%) as

discussed in Section 1.5 of the present report.

It is advised, therefore, that the Option A is a more feasible solution
for the Phase I implementation. Economic and financial -analyses of the above
options, as referred to Tables IV-2.1 for economic and IV-2.2 for financial,
are also made to verify viability of the Project as follows:

EIRR ,  FIRR at Water Rate (TT$/u°)

Option A 12.5% 8% at 1.43
10% at. 1.61
12% at 1.80
Option B 9.6% 8% at 1.74
10% at 1.98

12% at 2.24

#,.. BIRR is computed using the adjusted average watér rate of
TT$ 1.94 as unit benefit.

The above comparative study concluded that the Option A is more feasible
for the Phase I Project implementation. The plan is also economically and
financially viable, with less impact on the required water rate/tariff

increase.

Option A, which has even its.full—scale €38 imprbvement apd development,
is implémented in a longer period (1992—2000) than that of the other plan
(Option B) for the Phase I Project (1992-1995). However, it isg more
récommendable from the technical point of view as the practical and effective
implementation séhédule, whiéh installs the monitoring. facilities and personal

computers in Step 1 of Phase I.
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PART FIVE:
CONCLUSION AND RECOMMENDATIONS









CONCGLUSTON AND RECOVIVIENDATITONS

In the course of the present Study, following recommendations are
considered important to implement the Project. Item 1) below presents
recommended option of CSS development, which is less costly and less
sophisticated but requires longer period of project implementation as
discussed in Part IV. Ttem 2) is a reproduction from the prerequisite for
implementing the Phase I Project or the above option. On the other hand,
items 3) and 4) are rcgarding institutional aspects of WASA and water resource

developmeht respectively.

1) Recommended Option of Phase I Project

Feasibility Study im Part III analyses an early establishment of the CSS
in 1995, in accordance with the results of mutual discussions between GRTT and
Study Team during Master Plan stage. As suggested in Section 6 Project
Evaluation, Part IiI, implementation of the Phase I Project by the year 1995
is considered toc optimistic {or rather hard to justify its feasibility

without conditionality) from financial points of view.

Reflecting the above result of project evaluation, recommended option of
the project implementation, of which outcome is responding to the scope of
Phase 1 Project with full-scale CSS improvement and development will have

three steps of implementation.

Installation of pressure gauges, flow meters and level meters furnished
with recorders, and computer system for electronic data storage will be
executed as the first step. This initial investment will benefit on providing
valuable and reliable operational dafa in several Years of operation as the
secopd step. It is the‘véry analyses and studies regarding actual water
supﬁly conditions and consumer's water use patterns, on which future water
supply planning including development of CS8S5 will be based. Then the
installation of the CSS instruments may_follow as third step. This final step
is to operate the CSS along with operation manual developed.
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Thus, the said indispensable main pipeline information/monitoring system
is formulated in several years, using the installed monitoring facilities with
the said computers, which collect and accumulate the main pipelines operation

status data/information.

The new €SS of Phase I is completely developed after realization of the
above pipeline information system, which is considered as the most

recommendable process of the effective €SS formulation and operation.

As discussed in Part IV Comparative Study, Options A and B have the

following steps of project implementation.

Option A

a) Installation of primary sensors (flow meters, pressure gauges and level
meters) with recorders, construction of meter chambers and computer systenm

for electronic data storage. (1992-1995)

b) Monitoring and data acquisition for conducting pipe network hydrautic
analyses and developing water supply plan. {(1996-1%97)

c¢) Installation of CSS instruments, installation of flow control valves,
construction of RTU stations and valve chambers, remote control
instrumentation for booster pumping station and expansion of the CSS
building. This final step totally coincides with the outcome of the
following Option B {1997-2000).

Option B

a) Unified or single-step installation of primary sensors, control equipment
and CSS related instruments (1992-1995}.

Approximate cost required for the first step of Option A is estimated at
US$ 6.9 million in total, i.e., about 15% of the Phase I Project (Option B)
cost. As seen in Table IV-1.4, "Option A" excéis in every percentage of
discounl rates. applled (5%, 10%, 12% and 15%). Further, the results of
economic and financial analyses of the Option A suggest that FIRR is largely

V-1-2



improved by adoption of Option A. Therefore, it may be concluded that "Option
A" 1s a more feasible solution for Phase I Project implementation.

Further, ecconomic and financial analyses of the option A is carried out
simultaneously. The results suggest that FIRR is largely improved by adoption

of Option A as seen in Table below.

2} Urgent Implementation of the Immediate Project

The current study suggests that the establishment of the €8S for all
systems of WASA throughout the country is somewhat premature if the existing
water supply system be left without any proper measures. As identified in the
present report, implementation of the immediate project is a prerequisite
condition for starting €8S bperation. Otherwise, targets set up for the Phase
I Project will not be achieved as intended. The immediate project #ill have
the scope of establishment of sound metcring System and tariff structure,
urgent implementation of leakage reduction, update of data and maps of the

existing pipe network, etc. as further described below:

Metering System

The present metering system adopted by WASA covers merely 1,802
connections (or less than 1%) out of the total 250,770 as of September
1990 to charge water tariff based on water consumption. Most consumers
use water freely with little awareness on conservation of water resource
because of absence of meters. To reduce consumer's wastage which
contributes a substantial portion of the present UFW(50%) to an
appropriate level, an early establishment of the universal metering system
Is indispensable, covering entire range of domestic, industrial and
comnercial consumers. Previous surveys carried out in developed countries
suggest that.per capita demand decreased significantly to 50% of the

previous demand by employing metering system.

Tariff Systcm

Concurrently with establishment of the above, normal tariff structure that
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charges based on meter reading, or actual water consumption is ideal for
reducing water wastage. As detalled in Section 5, Part T, there remains
some room to raise water rates in view of the current tariff level and
consumers' affordability to pay. Water rates should be determined and the
desirable level shquld refiect WASA's actual expenditure and assets so far
invested. Its early establishment can contribute greatly to strengthening
the financial capability and hence institutional management of WASA.

leakage Reduction

The above two aim at reducing water wastage by improving the institutional
and finahcial aspects of WASA. In addition, it is recommended that WASA
condiucts a leakage reduction project to reduce physical water 1osses
through the pipe network. According to the pildt leakage survey conducted
under the current Study, most of unaccounted-for water is derived from
physical leakage through the_pibelines and valves. For smooth
implementation of the leakage reduction project, objectives and
implications of such activities will be recognized clearly by the public
as well as WASA. Public understanding and cooperation are of primary

importance in conducting the leakage reduction project.

Update of Data and Maps of the Existing Water Supply System

As-built drawings and data based on detailed surveys available in WASA,
although very limited, are not always accurate as discussed in Part I of
this report. These data and maps sometimes contradict each other.
Possible rcason for this may be attributable partly to the obscure unit
system and base line for survey and measurement. To avoid such
circumstances, WASA is recommended to conduct topographical surveys on the
cxisting water supply systen throughoﬁt the country based on an unifiéd

and standardized unit.

Periodical Calibration/COverhaul/Replacement of the Equipment

It is often observed during field reconnaissance that meters, pressure
gauges, pumps and valves installed at the waterworks and on the

transmission/distribution network are malfunctioning and left without
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repair. More resources should be assigned to appropriate maintenance and
perliodical callbration of the installed equipment. Such activities on
daily routine basis may be the most cost-effective measures to ensure

effectiveness of monitoring and control of the whole water supply system.

Public Campaign to Reduce Water Wastage

As described above, unaccounted-for water reaches to a high ratio of
approximately 50% according to the result of field surveys. This implies
the half of the production and investment cost are wasted. If such
wastage or losses were reduced, the water revenue would significantly
increase. To genérate further income, it 1is also an important measure to
conduct campaign to enlighten the people how to use effeétively the piped

water without wastage.

Development of Long and Medium Term Water Supply Master Plan

The present report deals with the Master Plan of Water Supply Supervisory
System and Feasibility Study of the identified Phase I Project. The
report is prepared in the absence of any comprehensive long-term water
supply master plan. In this sense, the current study on development of
water supply supervisory system stands unsupported. It is desirable to
establish long and medium ferm water supply master plan as expeditiously
as possible: then, review the current study in compliance with the
strategy and targets estabiished.

' Self -sufficiency of WASA

WASA depends significant part of the financing on the Central Government
for project investment and even for routine maintenance. Vast amount of
accounts receivable has been accumulated; equivalent to nearly annual
water sales at the end 1989. Further, the working ratio {(the ratio of
operating expenditures less dépreciation to operating income), 1.58 in
1989, sdggests current critical financial pesition of WASA. It can be
said that the financial capability of WASA is quite vulnerable and weak as
sole utility responsible for developing and managing water and sewerage
workslin Trinidad and Tobago. As seen in SAL agreement concluded between
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WASA and the World Bank in November 1989, it is fundamental to establish
self-sufficiency of WASA in the early stage of the project development.

3) Twprovement of Service Level of WASA to the Customers

Customers in some remote areas are suffering from water shortage whereas
much water are wasted as leakage particularly in high pressure zone. Current
practice by WASA to supply water to such customers is an intermittent supply
by valve turncock or by tank truck. It can be said that the existing systems,
particularly distribution network, have not been planned on the basis of
actual water demand. Moreover, water tariff applied in Trinidad and Tobago.is
in principle'a flat fate'system according to the potential value of property;
‘customers are unmetered {99% in number), therefore pay consfant water rate
regardless of watef consumption., In such a situation, many may not be
satisfied with the services rendered by WASA. HMuch emphasis should be
directed to the strengthening institutional aspects to improve WASA's service
level.

4) Water Resource Development

As suggested in the present Report,_total dependable . yields from the
existing water scurces available in the country is exceeding the water demand
of the whole populationpn. This situation will continue up to the target year
of 2005, provided that the unaccounted-for water ratio be significantly
reduced from the current 50% to 20% in 2005. The field survey conducted in
the course of the Study also suggests that the southern rural area of Trinidad
rather than the northern urban area, and most part{ of Tobago are suffering
chronic water shortage. Immediate improvement of this situation in a few
years might be impossible because of the constraints of physical configuration
of the existing water supply systems, such as the transmission and
distribution facilities, and the limited availability of water sources. It is
therefore recommended that WASA urgently formulates comprehensive water source
development pian to cope with this problen. '
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