2.2.2 Conmmercial Water Demand

The commercial water use was slightly decreased in the 1980°s but, later, the trend was rcversed
and is expocted to continue increasing in the future because, unlike water for industrial use which
depends ﬁlu(;h on private wells, water for commeicial use is more dependent on MWSS and the
population growth which is projected to be increased by 1.6 times of current level in the target
year of 2015, Further, saline intrusion to the groundwater becomes a serious problem in Metro
Manila. Thercfore, SO % of the private wells consumption with salinity problems are assumed to
be converted to the MWSS CDS systems by year 2000. Furthermore, 50 % of the groundwater
use gven without salinity problems should be restricted and converted to the MWSS CDS
* systems after the year 2005, ' :

2.2.3 Industrial Water Demand

~ Industrial water use, which is at present highly dependent on groundwater, will be raised

acmrdlng to the economic growth by the popu!atlon growth as same manner as commercial

water usc, lecmse the groundwatcr was corISidcred o bc conveited to MWSS CDS systems o

* by year 2000 and after 2010 as same as commercial water use.

' 2.2_.4:' ()lhc'r in_dicators

3_‘]echmcal indicator such as maxamum day dumand factor and peak hour dcmand factor is :

“reflected as 3] mammum da)' demand factor is 1.25 whtch |s demed from thc past trend whlch
'_ vanes from 1.06 to 1. ?3 and the’ averagc 15 1.12 and 2) peak hour dcm'md factor is to be 1 ’15 as
: same Icvcl as dmldcd in AWSOP : '

2.3 Development Plan
2.3.1 General -

In order to meet the increasing water dcménd during lhc'twcnty'yéar period from 1996 to 2015

lhe followmg devclopmcnt p!an is prOpost with five year implementation plan gt outlmes new

walcr supply syslcm mcludmg ensurance of additionat raw water sources, expansion of new

water treatment f‘a(:illlles,_ augmentation of dasmbuhon-nemork, optimization of the existing -

water supply system such as rehabilitation and NRW reduction,
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The deficit in water supply cabacily is summarized as shown in Table 2.2, provided that ongoing
‘projects, AWSOP, UATP, and RPWSIP be implemented completely as scheduled. It shows 560
in 1995, 686 in 2000, 847 in 2005, 1,351 in 2010, and the highest 1,918 mld in 2015.

Table 2.2 Production Capacity (o be Expanded (mld)

‘Descriplion 1995 2000 2005 2010 2015

Dally Ave. Water Demand {2,765 3,360 | 3,880 | 4,324 | 4,746
Daily Max. Water Demand () 3456 | 4200 | 4861 | 5405 | 5,932,
Prospective Production Cap. (b) 72,806 | 3514 4,014 4,014 | 4,014
 [Defcii=@) -) 560 | 686 | 847 | 1,391 | 1918

2.3.2 Acquisition of Water Source

The Kaliwa River is recommended as the most suitable source in view of quantity and quality on
which MWSS could depend up to the target year 2015 as shown below. A dual water source

' system is necessary for a megalopolis like Metro Manila, in cases of urcxpecied emergencies.

. Satisfactory and stab!é.yicld would be expected;

It could meet the demand by the year' 2015;
’§f e Satisfactory water quality - there are na hannful substances nor wastc water discharges
in the basin, now and in the future; ' o

* When lts development is mtegratcd with the Kanan ijer basin, thc jomt pro_icct w:ll be

a pennancnt supply SOUrce;

o The elevauon of the proposed trcatmcnt plant (Pantay) and distribution. Teservoir '

' '(Cogoo) is morc favorablc due to supp]y by gravuy

’ Duc lo the location of lhe basin and the treatment _plant, it is much casicr to increase the
supply capacity in the east bank of Marikina River (Rizal), the southernmost parts of

NCR (Paradaque; kas Pidas and Muntinlupa}, and the scrvice arcas in Cavite Province,
2.3.3 Existing Water Supi)ly Capacity

_ Balance in the system shows lhal raw water conveyance capacny is 4 650 mid and 4,840 mid by
tuinels and aqucducts rcspec{u ely, while treatmient capacity 4,000 mld is the lom,sl antong the
system and indicates the actual potential capacity, provided that AWSOP, UATP, and REWSIP

1 will be completed as scheduled before year 2000, 3
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2.3.4 Production Capacity to be Expanded

Deficit in the production capacity increases from 360 mld in 1995 to 1,918 mid in 2015. Thus, a
now water supply system shall be developed inclading new raw water sources, because it is
apparently that the capacity of the “Angat Novaliches Water Supply Systeny™ reaches at its limit,
It functions not only additional watcr supply system but also ensurance of supplemental system

i the event of emergency.

Meanwhile, uprate of the existing water supply system, which should be considercd to augment
the production capacity, may not be aceeptable duc to their current production capacity which is

almost upper limit,
2.3.5 Distribution System to be Improved

The existing distribution system should be improved from the vicw points of hydraulically, case

- of operation and maintenance, and NRW reduction.

The areas supplied by pump should be as small in size as practicable and should bc'tdtally"

isolated from the gravity scrved areas to minimize maintenance and power costs. The main pipes.

should be looped and reinforced to attain stable water supply, uniform Syétem pressures and

fiexible cnoilgh during cmergcncics.

Newly served arcas shourd bc Lsolaled from Iong-sen'ud arcas to minimize leakagc in the old | p:pc‘

: networks.. Addmoml rcm,n'ous should be cons[:ucted 103 have adequate storagc capacny for

regolation and for emergency New pipes should be installed to replace old | pxpes and f‘or llllmg-
Cinthe ncmork to achicve a stable water supply and umform systen: pressures. Thc service arca
should be subdivided into large blocks to simplify operauon aind maintenance as shown in Table
23, o

Coisequeiitly, a total of 370 km of main pipe, from 300 to 3,500 munin diauhcter, and scv:cr'f;ll

_ reservoirs should be cxpanded._
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2.3.6 Service Network to be Expanded

The quantity of small diameter pipes (250 mm and smaller pipes) planned for in-filling pipe

networks was cstimated considering the existing pipe density and the increasing served

population. A total estimated quantities of small pipes to be expanded is 4,913 km in length.

2.3.7 Pipe Replacement

The existing distribution pipes has a total length of about 4,300 k. Out of which ACP and 50

% of the pipes of unverified materials, which is possibly a main cause of pipe breakage or water
leakage, totaling 2;054 knm should be replaced.

2.3.8 Staged Development Plan

To realize the proposed development pian,.the following stageﬂ development plan is proposed.

Table 2.4 Staged Development Plan

Phase

Implementation Plan

1 (1996-2000)

- F/S and D/D on development of new potential water sonrces and
- construction of impound rescrvoir and reated water supply facilitics
' lmp!cmmtahon of the planncd NRW reducing projects :

Full accomplishment of the ongoing projecis (AWSOP UATP etc. )

F/S and D/D on prioritized projeets in the study (rchabihtatton of
facdltlcsfcqmpmem improveient of distribution neiwork, etc.)

CIT {2001-200S)

~ Continuation of development of water sources and staged water supply

augmentation project (Stage 1) .
Continuation of the planned NRW reducing projects
Implementation of improvement of distribution network

11 (2006-2010) -

- Continuation of the planncd NRW reducing projects

Continuation of staged water supply augmentation project (Stage Il and
[1), including treatmient facilities and distribution piping

Continuation of improvement of distribution network .

IV (2011-2015)

& & & &

.Operation and maintenance of new water supply systems

Continuation of the planned NRW reducmg projects

Continuation of i lmprowmcnl of dlSll’lbUllOﬂ network

lmplemcntahon of rehabilitation of the existing water treatment
facilities/equipment

Review of achievement level of target and establish new master plan for

next decades

1I-12



2.4 Operation and maintenance
2.4.1 Non Revenue Water Reduction

" Leakage prevention and control demands continuous and consistent ¢ffort, not to mention
budgetary support. Leak repair in the service areas is, more often than not, a temporary measure

o put a stop to the water losses; but a more permanent solution must be instituted.

Through the past experiences and with several projecis consistently confirming the fact, the
major causes of NRW arc feaks, unauthorized use and melering errors. To be able to reduce the
NRW 1o 30 % by the target year 2015 level, as shown in the previous chapter, the following
measures should be undertaken systematically:
(1)} Controlling unauthorized use of water
e the replacement and monitoring of fire deteriorated hydsants,
- s the creation of an illegal connection task force,
e installation and monitoring of public faucets, and
¢ the investigation and evaluation of by-passes as well as lhe'lmauthoﬁzod sclting of water
and unregistercd service conincctions. '
- (2) Improving n:letcriin:g cfficiency
‘e inimediate and periodic '_ins:poction of all installed water meters
.+ standardization of meters and testing
(3) Reducing leakage
»  Pipe replacenment/renovation to rencw old and defective dislrib_ution_cornpéncnts
s © Adoption of stricter quality control and quality assirance on construction activities ~
“e  Rescarch and development of new p"ipc materials, workmanship and technologics which
will lengthen the uscful life of the distribution facilitics.
4) Institutional Improvement

¢ Creation of a permanent unit within the MWSS cxclusivcly for NRW activitics.

11-13



2.4.2 Maintenance and Logistics

The major issucs of the operations and maintcnance areas are centercd in and around the
maintenance of facilitics and cquipment, and logistics of maintenance resourees such as
materials, spare parts, tools and equipment. This is due to a lack of planning and cootdination

among operations, maintenance, material control and procurement activities.

In order to imprové the operations in the maintenance and logistics functions, the Study Tearn

identificd the following three options:

+ Option 1 - Re-engincering: MWSS could apply the re-engincering approach and

integrate the maintenance and logistics operations to streamline their processes.

" s Option 2 - Management Contract: The management contract permits the acquisition of
- much nceded technical and managerial skills such as maintenance planning and

“scheduling, service parts inventory control, logistics of maintcnanoe resdurc&';s cte.

. Opl:on 3 - Jomt Venture: A joint venture {JV) thh a JV pariner that spoclahzes in the
provision’ of mamtenancc and loglstlcs seivice to MWSS may be created bcmwn

MWSS and a pnvate company,
(1) :Budget for Maintenance ahd Repair

: Smr:c then, 5 1o guldehne on budget allocalmn for repa:r and mamtenancc a substanua} porhon '
of the proposed budget requcstcd by operatmg units is usually cut In olhcr \\ords MWSS is
operalmg mlh proﬁts by sacrxﬁcmg costs for rcpalr and mamu’nancc acoelcratmg thc

:detenoranon of thc facilities and eventually requiring more, coslly rchabihlauon of infrastructure.

As a short-ferm solution for determining repair and maintepance costs for budgeting purposes, an
allocation puideline should be established based on a fogical assumption, such as percentage of
the total operating expense. ‘Once the total budget for repair and maintenance is determined; the
.budgetcd amount will be allocated to departments, divisions and scctions based on a bre-}

+ detenmined formwla.

. 'As a long-term strategy, the budget for repair and siaintenance work shoutd be increased

gradually at an amount that adequately covers costs to maintain infrastructure at required fevel.
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2.4.3 Water Quality Control

To maintain a high level of service, the following quality measures must be implemented:
1} to keep the sonrce water as clean as possible, to effect optimal water treatment, and -

2) to prevent contatnination of treated water as it flows through the distribution system.

It-15



‘3. Proposed Projeets
3.1 Expansion/Augmentation Projects

3..1 MWSP HI

© Considéring all the qualitative and quantitative aspects, the implementation of MWSP 111 should

‘_ Bc undestaken to augment the required water demand of 1,918 mid by the target year 2015. This |

rcalization of a dual water supply system, together with the Angat-Novaliches Water Supply
- System run by gravity system, will greatly contribute to the rchiability of needed watcr service in

* a megalopolis like Metro Manila.

" The project components are 1) relocation, 2} land acquisition, 3) Headworks (Laiban Dam, raw
water outlet, headrace and hydropower, treated waterways, powcrliqe), and 4) Pantay Treatment

- < Plant, distribution system (Cogeo Reservoir, Mayamot Pressure Control, pipelincs).’

“The implementation of CWSP, however, has major disjadvantages suchas: -
»  Utilizing the Léguna-Lake water as raw water source, whose quality bas seriously
- deteriorated due to the delay of neeessary dcvelopment of the sew'ag‘é treatment System,

- Gelting the risk of additional i nwcsiment because of said degradatmn of the waler source

i should the plans for the water treatment plant be abandoned

s  Going lhrough wiih the construction of the CWSP treat:i':em plant would still nécessitate

the construction of the MWSP III treatment p!ant to be able to keep pac«, wlth lhc “atcr
demand. Up to thx. target year of 2015, MWSP I can cover the demand wnhoul

CWSP. Thus, the CWSP treatment plant can still be constructed afler 2015, which is _

not really "‘Iate considering that the waler from Laguna Lake u.ould havc bccn'

{improved by pos&ble scwagc discharge con!rol by (hen
3.1.2 I)islrihutidn Systerm
{1) Distribution System lmprovemenliExpanéion Prbjéc.l

‘The distribution system should be expanded in acm_rddnoe with the proposed big- siir:d; biocks' to

It-16
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simplify operation and maintenance.

The project components are estimated as shown below:

Table 2.5 Pipeline Expansion

Block No.1

Block No.2

Block No.3

Block No.4 | Block No.5 | Block No.7

Total Lcnglh—|

73 kin

12km

16 km

6 km 132 km 228 km

367 km

Note : Table shows case 2. (Case 1 total feagthis 373 km)-“—

_ Table 2.6 Numbers of Reservoir o Pump Station Expansion

Block No.l | Block No:.2 Block No.3 - j Block No.4 Block No.5 - | Block No.7
3 R/P 1 R renov, 2 R/P renov. | 2 R/P renov. Common to | IR augment
augment. 1 B augraent. 1P renov. 1P recom’t. Block No.2 *

Note : R - resecvoir, P: pump station ¥, every facilitizs to bo augmented by MWSP Il are excluded.

3;1.3 _Service Network Expansion Project

' of small plpCS (250 mm or smaller) for in-filling should be ¢xpanded.

' Table 2.7 Service Network Expans:on

- NCR

Cavite Rizal Total

2,850 kin

424 km | 1,639km | 4913 km

3._1.21 Alfernative Plan

- As lhe dlqlnbutlon system 1mprovcmcntfe‘<pans:on projects are carried out thc follomng amouut '

To identify thc appropm(e watef supply system for the target year 20[5 poss:blc altcmam (&3

were developed on a per block b'iSIS, that is, in rclauon to the proposod water trcalmcnl lmcagcs

and dlsmbuhon sybtcm m the Master Plan These altematwes are summarmd as fol!ows

I‘able 2.8 Proposed Alternative Plan for bxpansmnlAugmcntahon Pro ect

Alt 1 AL 2 “AlL 3

Block.1 - Common Cornmon Comunon
Block.2 © Case | Case ] : Case 2
Block 3 | (pump and pravity) | (pump and gravity) {gravity)
‘Block 4 Common - Comnobn © Common’
Block 5 | SameasBlock 2&3 | Sameas Block 2&3 | Samie as Block 2&3 |
Black 6 Common . " Common Cornon :
Block 7 TW/CWSP & W/0O CWSP, . W/CWSP &

: MWSP I T W/MWSP L - MWSP Il :

~ Among these, Alternative 4 is the most superior alternative technically without looking at other

concerns. Alternative 2 is the best when considering the estimated cconomic burden.
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3.2 NRW Reducing Projects

3.2.1 OId Pipe Renovation Project

Pipe replacement is closely related to leak prevention. The pipes that require replacement arc
those old pipes mostly found in Quezon City, Manila, and Makati where the carly water supply
systems were installed, “Also, proposcd replaceiment are relatively weak pipes, mainly ACP pipe

and unverified materials as listed below:

Table 2.2 Pipe Replacement

Pipe Necessary length to be replaced
ACP , _ 9208 kin
50 % of Unverificd pipes 659 kin
50 % of pipes in Manila, Quezon 437 km
City and Makati
Total . 2,057km |

322 Controlting Unauthorized \Vateril}se Project
As 2 short term plan, maximizing lawful power of the enacted National Water Crisis Act of |
1995, the following project should be implemented to reduce NRW level. - - : 1 %
»  Controlling unauthorized use
s Controlling ma_lﬁmctionfng/tam;iéred meteré o
3.3 _La M_es:a Plant No. { R_clnabiliitaiioll'Projco:ts
At pn,scnt .the Balara Watcr Tn,atment ongmall) constructcd in'1935 and upgraded Iast in
1981, ‘has been “rehabilitated undcr a grant aid ‘scheme of the Govemment of !apan

Rehabilitation works werc undertaken to restore, once again, the plants rated produchon

capacuy and |mprmc the quality of the treatc.d water.

- lt'is'no‘w'néctjssary (h:ft t'hc re.hébilit'ation of La Mesa No. 1, which commenéed in 1985, be
totally reliabi]itatcd dﬁring‘ 2010 to 2015, La Mesa No. 2, rehabilitation of which commeniccd in
mid- 1995 w:li again neéd sehabilitation if pre\entwc maintenance works arc not properly carried

out, as dctallcd in the prcvmus seclion,
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3.4 Priority of the Proposed Projccis

Priority is ranked as shown in Table 2.10, considering cost and benefits.

Table 2,10 Priority of the Proposcd Projects

Pﬁoriiy Projects

| Accomplishiment of the ongoing prolccts (AWSGP,

UATP, and RPWSIP) .

s Controlling Unauthosized Water Use Project

3 s Old Pipe Renovation Project

4 ¢«  MWSP 111, including
= Disttibution System ImprovcmenUFxpanSIon Pr0ject
= Servicc System Expansion Project

5 e

La Mcsa TP 1 Rehabilitation Project

3.5 Ymplementation Plan and Cost
*3.5.1" Implementation Plan |
The five sclected projects should be implemented as shown in Figure 3.
3.5.2 Project Cost
The preject comprises the following cost items and gumﬁxarizés as follows:
e * Ditect coristruction cost
B Land'acqlfisitidn cost
. fingiliccring éefvibes expenses
¢  Physical contingency

 Table 2.11 Praject Cost
AL | A2 | A3
59,498 | 56,272 | 60,689 |

© Nole : Unitin Mitlion Pésos
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: 4, Kvaluation

4.1 Technical Evaluation
4.1.1 Balance in Demand and Supply

: Figure 1 presents the balance between the projected water deimand and supply.  Each phase is

i characterized as shown below:

' (1} Phase T (1996-2000; full accomplishment of the ongoing projects and preparaiion for

new water supply system)

Depressed water supply conditions will last during the first phase. The water supply capacity

will b less than the daily average demand even' the ongoing projects be accomplished. The

‘private wells will scrve as a dependable water source untif turning to the second phase . &

(2) - Phase If (2'001-2(}05; accomplishﬁwnl of new water Su.pplyl system)

In the second phasc all the ongomg projects and the ﬁrst phasc of MWSP I will bc.

accomphshcd 'l‘he water supply capacity will reach just over thc average demands but less the
“maximom dcmand In conjunction with that dcprusscd water supply condntmns will be gradually

improved if the pnvate w:ll bc atitized cﬂeclwciy

(3) Ph_ase. 1 (2006-'20'10; :_;tab]g implen‘lmtation of augmentation/expansion projects)

_ After the second phase of the MWSP DI project, the supply capacity will execed the daily;

maximum demand. This remarkable improvement in the service arca can urge private well users

to minimize groundwater extraction and convert to the MWSS CDS System,

(1) Phasc v (2011-_2015£ achicve:hcnt_oftﬁe imaster plan goals)

- The surplus durmg thc third phase will bo furlher accelerated by the compleuon of the MWSP il

_ pr0ject duri rmg the f‘orlh phasb “The dewlopmcm of a new water Source bccomcs nccessary at
this point as actual populat;on will continue to increase, as with the living standards. Revicwing

the groundwater sources in Rizal, where a population boom is projected, will become urgent.
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4.1.2 Eavironmental Consideration

Environmental impact asscssment was conducted on the following:

1. Source Facilitics e Laiban Dam

2. Conveyance Facilities o Mayamot

3. Treatment Plants s Paniay

4. Reservoirs and Pump o LaMesa No. 2 Reservoir, Bagbag Reservoir, Cogeo
- Stations Reservoir, Antipolo Reservoir

The overall mn@lzzsioxx of the envirohmental impact asscssment that the ecffects of both the

 construction and opcration will causes no significant or lasting harm to the environment and

should not rule against the implementation of the project, provided that- practical:

- countermeasures are taken.
© 4,2 Financial Evaluation
4.2.1 Approach

" The FIRR (financial intom:a! rate of return) is calewlated for the master plan period (1995 to .

2015) for the purpoéc of financially cval'uating' the proposed master plan projects as a whole.

‘The FIRR indicates the discount rate which makes the current value of the financial benefits

“from p'mjects ccfuél to that of their costs and should be considercd in relation to the costs fo raise

money for pro:jccls..
4.2.2 Financial Benefits
Financial benefits of the propo%se’él projects will come from the following fivc clements;

I. The ﬁroduction capacily at water treatment plant level will be increased duc to the
. construction of the l,aiban Dam and refated facilities. The maximum productibn will be

15,964 mld in 2015 as compan,d to the current 2, 896 mld

2 NRW' rate wﬂl be lmprovod by the rcplaoelmnt of eustmg dcfectwc pipcs and the laying

of better quality ones.’ It will improve from 54 9 pcrcmt to’ 30.0 pcrccnt durmg thc, -

master plan period.

11-21



3. The scrvice coverage will be expanded due to the laying of new pipes. It will be 90

percent of the MSA population in 2015, up from 60 percent now.

4. The nced to rehabilitate water trcatment facitities witl be deferred by regular preventive

niaintenance.

5. A power plant will be constriicted at the Laiban Dam. Generated electricity will be sold

to a retail electricity company.

Since the first three clements complement cach other; it is not possible or appropriate to
determine financial benefits independently. The following table summarizes the total financial

benefits based on a fow tarift Iovel schemes:

Table 2.12 Financial Benefits of Proposed Projects

| Average Ii}crenlcntal Revenue from | Total financial
- tariff revenue | sale ofelect. | =~ benefits
“Case (pcaOJm ) | (miltion pesos) | (million pesos) | (million pesos)
I | 643 | 42,011 4415 | 46456
2 | 868 (| saess | 4ars | 58070
3 | 130s | 76220 | 4415 | 80,635
a | 1736 | 98453 4415 | 102,868

Case 1: The present tariff will not be révised at t:hc start of 1996, but will be increased every
vear for inflation and a half of _lhc grQ\vﬂn percentage of GRDP pcij capila for NCR. |

Case ? Thc present tariff will be raised by 35 percent at the st'm of 1996 and !hen adjustod
in the same manner as Casc 1 MWSS custoners will be spcndlng | percent of their i mcomc

for water and sowW cr!samlalmn SCIVICCS.

Casec 3: the present tanfT will be raised by 107 pcrcent al the start of 1996 and then
adjustcd in the same m:’mncr as Case 1. MWSS customers w:l! be spcnd:ng 1.5 pcrccnt of '

their i mcome for water and scv.erfeanmuon sei vnccs

: Cas» 4: 'I“hc prt,scnt tanfl will be rcwsed by 170 peru:nl at the start of 1996 and then
adjusled in the same manier as Case. iR MWSS customers will be spcndmg 2 percent of

* their income for water and scx'.’crlsamtanon servlccs
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Revenue from sale of electricily is estimated based on the assumption that the new power plant
will have a gencrating capacity of 30 million waits and will be 70 percént operational. A unit

price of P2.00 per kilowatt per hour is used.
4.2.3 Financial Cosis

* Financial costs are calculated bascd on the engincering study included in the previous section of

this report. In determining operational expenses, the following assurnplions are made:
+ The new water treatment plant will need a staffof 110 employees (o operate.

e Annual maititcoance cxpenses will be 1 percent of accumulated invesiment amounts

excluding land costs.

¢ - Power, chemicals and collection expenses for the incremental increase of revenuc water

“are taken into account.
- Financial costs are summarized as follows (in million 'posos):: :

Constraction and land - S 57,461

Maintenance of facilitics 6614
Benefits from preventive maintenance 627
Variable operaling expenses 2,553

Total o _ | 66,001
4.2.4 'F;RR" | |
Based on the ﬁnangia1 bcn:;:i';ts ._and costs as above, FIRR is calcutated in tlgmc:fo.llowing (able: |
‘Table 2.13 FIRR of Propased Projects

_ -Tanft Financial  |Financial Costs| .
Casc - increasc. Benefits § - FIRR

. _ ]_(miMion pesos) | _gr_l_li_llionpesos). : .
Currentlevel |+ 46,456 - 166,001 | - -5.4%

1
2 “35%t | 58070 | - 66001 | -1.9%
3 103% 80,635 £ 66,001 - 13.0%
4 170% 102,868 66,001 | 6.7%
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The Study Team is 61‘ the opinion that 1 percent should be considercd as the upper limit for
average houscholds to pay for water and sewer services out of their income. This will allow for
a3s pcrcénf tariff increase, resulling in FIRR of negative 1.9 percent for the proposM projects.
Since FIRR should be comparced to financing costs for undertaking projects, such a rate is far
from satisfactory.  In order for the proposed projects to be financially viable, the tariff would
* have to be raised by 170 percent or more at the stait of the year 1996 as indicated in the above
~ table, meaning anragc ho\lscholds would have to spend at least 2 porcent of {hqir income on

" waler and sewer services.
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FIRVAT

8. Conclusion and Recommendations

5.1 Water Sources

‘The Kaliwa River, as a new iwater source, will be adequate to meet the projected water demand
by the year 2015, covering 90 % of 15.8 million population in the service area of MWSS. This
will be the second water source in addition to the ekisting Aiigat River, Both sources will not
only augment supply but also mutually reinforce or complcme:.nt each other should unexpeeted

eNICIEencics arise,

Furthermore, the utilization of the Angat Reservoir should be maximized by relocaling the water

right among its users, the NPC, NIA, and MWSS to cope with ever-increasing water demtand as

“a short term measure, 1f any.

52 Water T_reatmcnt Facilities

By MWSP Il1, Pa‘ntay‘_Water Treatment Plant should be constructed in three phases, cach with

650 mld capacity and a total capacity of 1,950 mld; utilizing the granted water pcfmit to use (23

cans (= 1,987 mld) by NWRB on August 30, 1979 which will assure the watcr demand in the
| arget ycar 2015.

To ensure thc total water produchou thc: cxisting water trcatmenl plants -- Balara and La Mesa_

Plants, which are the major componcnts of the “Angat Novaliches Watu Supply System”,

- should _bc properly maintained by a well planned apd organized preventive nmiaintenance system.

5.3 Distribution Facilities

* The following should be considered to ensure stable distribution system in the detailed design

‘_ stagc of the exp’mswn pro;cct for the dsstnbunon nch\ork

. "I“ne pump supphed arcas will be as small in sizé as prachcablc and will bc totaﬂy :

isotated from the gravxty served arcas to minimize maiatevance and power cosls.

"« The main pipe networks wi:li be iodpéd'aud reinforeed to altain a stable water supply,

uniform system pressures and flexibility during emergencies.
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The pipe network that will served new arcas should be isolated from hose presently

served to minimize leakage in the old pipe networks.

Additional reservoirs will be constructed should have adequate storage capacities for

tegulation and for emergency purposes.

New pipes will be installed to replace old pipes and to fill the network in order to achieve

stable water supply and uniform system pressure.

5.4 NRW Red ildiﬂll '

To be able to reduce the NRW 30 % level by the target year 2015, the following measurcs

- should be undertaken systematically.

Control of pilferage and unauthorized water use

Improvement of metering efficiensy

Renovation of the old pipelines

"~ Improvement of quality control on construction activities of the distribution system

Adoption of standardized pipe ma.tbri_als, workmanship, and techno!ogies'b’f the

" distribution facilitics

Creation of division level of a permanent unit for NRW reduction

58 Finance

In order to make the master plan projects financially viable, it is necessary cither to incredse the |

' financial benefits or to lower the:ﬁnancing costs. H appears the latter is more likely since the

former will be very difficult. On the other hand, it may be possible to introduce financing at a

. lower cost from overseas, such as foreign grants-in-atd.
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Part III Sewerage and Sanitation

1. Introduction

- As of 1994, less than 10 % of NCR is covercd by some sewerage systems. In other areas, night

soil and part of sullage (gray water) are disposed of at on-site sanitation facilitics like scptic
tank. However, incfﬁciént maintenance of septic tank causcs the overflow of wastewater into the
drainhgc System. Rcsidcnts are exposed to the danger of hygienic problems aside from the
pollution of public water body. - The .discharge- of untreated industry wastewater aﬁd dumped

garbage arc the main other pollutants.

. To mutigate such pollution conditions in  Metro Manila, many studies Cincluding

Sewerage/Sanitation Master Plan have been imade and the review of them were also conducted

by sdm_é; rclevant scctor agencics, Consolidation and upgrading of existing plan in the sector are

iurgent requirements under current urbanization progress and conlinuous development in

propertion to the economic growth. "

"This Master Plan oovcnng entire MWSS jurisdiction was pn,paud rcf'crnng to current data and
mformahon and wn31dermg the water sector Master Plan and orgamzahomlfmanagenal plans.
&Plzummg f'undamentals and condlttons!assumphons on the’ se\\eragcfsamiat[on systems ivere

.cﬂabhshcd through dlscusuon w:th conccrncd parhes

2. Rcv,iew;o_f Cill;l'ellt Conzditions

2.1 - Existing Sewerage/Sanitation and Drainage Systenis

2.0.1 Sc_wcragc Systems

There are four scwcrage sys{cms in operation in the smdy area, ail of- \-.Im:h are scpamtc

" collection S) stems under MWSS supcrwsmn The sc\wrage coveragc at pn,scnt is shown in

Table 3.1, Onl) 7% (46 km [ 636 kin® = 7) of the NCR i is covered by scwuagc system areas
As to the service populauon, total of 1,000,000 persons arce accessible to thv sc\\eragu syatcms.

This figure means only 11 % of the NCR population are connected to the system.
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Table 3.1 Emslmg Sewerage Syslcms in the Sfudy Area

System Clt)fMummpg_lg_y Area tha) | Remarks
Central System Masnila City 2,620 No treatment |
Ayala System Makati 600
Dagat-Dagatan System | Caloocan, Ma!abon © 333 Only STP is
Navotas,Manila turned over to
. o MWSS
| Separate System Quezon t,000¢.
Total _ 4,533 )
Source ;MWSS

* This figure is basad on measureniant on the map by study team

.2.1.2 Sanitation Facilities

According to the NSO statistics which classify the households by its kind of toilet facilities,
water-sealed sanitary toilet is prevailing with 91 % of total houscholds in the NCR, 79 % in

" Rizal provinee and 84 % in Cavite province in the smdy. area.

There arc two types of septic tanks in accordance with the in-house plumbing system. Ong is the

separate treatment type which receive only the night soil, in which case shidge is discharged

directly into drainage system.” The other is the combmed trcatmcnl type which treat all the

sewage. Absorption field after sodlmentauonldlgbst:on tank is sometlmes not sa ﬁmcuonal and

. overflow finds its way into the drainage system. The number of ﬂ-lc s_c-puc tanks has not been

' es{imated pfcciscly and future investigation is néccssary.

: Dcsludgmg of septlc tank is managcd by MWSS But its frcqucncy is \ery low mam!y duc to

the dafﬁculty in ﬁndmg dlsposal site.
213 Dx‘aiimge System

* Flood control and main’ drainage in .Mct'ro Manila are managed by DPWH. LGUs (Local
Govemment Units) are respoﬁsiblc for the smal} dminagc facititics. MWSS has not undertakcn
i thc dramage pro_]ects exeept for thc PROGRESS (Program to Reduce and Eliminate Sewagc
from Slrncls) project in cooperation with MM INUTL {Metro Mamla lnfraslruclurc Utilities and

Imgmecrmg).
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2.2 Previous Studies Relevant to Sewerage/Sanitation Project

Existing master plan “Sewerage and Sanitation Master Plan for Mectro Manifa ™ in 1979 has had
WO MAJOT COMpONENtS, ONE is @ SCWSrage expansion program entailing rehabilitation of existing
facilitics and monitoring system called METROSS. The present status of each stage targets are
shown in Table 3.2. The other componenf is sanifation program comprising two main items:
PROGRESS - minor drainage projects for the depressed area and -STAMP - septic tank
desludging progrmn. The part of PROGRESS and STAMP were implémemod as & componént

‘of METROSS -1

Table 3.2 Conditions and Status of 1979 Master Plan Sewerage Prol_gts

Stage | Period Main Content Project Status
METROSS-I 1981-1985 | - Rehabilitation and Expansion | This project is said to have
of the Central System been completed in 1990, but

- New construction of Tondo { rehabilitation .~ of  Central
Pumping Station and its | System is still needed and is

Outfall 0 fincluded the - on-going
' : - ©7 | Manila  Second - Sewerage
Project. S

METROSSHT | 1986-1993 | Construction  of  Southern | This ~ projest is * not “yel

Scwerage -~ System covering | implemented in spite of some
scparale séwer system in part feasibility study and detaifed ||
of Manila , Makati , Pasay and | design. '
Paranague.

METROSS-HI | 1994-2000 | -Construction of  Northem | This projéct is also not yet
o - | Sewerage' System covering | commenced . |
separate. sewer system in part ' '
of Manila, Navotas, Caloocan,
Malabon and Quezon City.

' &V : : JLaguna and Mankma basm conruncnoed

ME‘.l" ROSS lV 2001~ " | coverdge in San’ Juan basin 'l‘lns pro;cct IS also nol yet

with combined sew<r system.

1n 1990, the scope of work of the ADB project cowcred some more components like mtegratx,d

septic tank destudging \\ork and formulated the Project called “Second Manila Sewerage Project.

- Based on thé study results by the project, \1WSS formulalcd “Mam!a Second ch.erage Pro;ocl
©in 1994 with ﬁnanclal assistance from WB, which doés not mclude a sc'.\crage gxpansion scheme o

" and mainly focused on septage manageinent plan Envirorimental uupm\cmeut pro;cct!sludws _

entailing scwerage/sanitation works have been conducted by some r:.,levant agcncucs
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2.3 Water Pollution Status and Future Problems in Metro Manita River System

2.3.1 Present Water Pollution Analysis

“Present water quality in Metro Manila River is calculated in use of run-off model developed

based on the existing sub-drainage basins as shown in Figure 3.1.

" Assumed condifions are :

¢ 90 % of the BOD generated on-sitc is discharged. Per capila gencration rate is 40 g-
BOD/day. '

s 6g- BOD / person is added as solid waste load to the human-related BOD load .

"« Industrial BOD-load discharge data are adopted from the “Industrial Efficiency and
Pollution Control Program (IEPC)” conducted by World Bank consuliant in 1992.

~»  Total run-off ratio up to check points is'_ as follows i:n"clu'di_n'g the river purification rate.

Domestic BOD run-offratic = 0.2
| Industrial BOD run-off satic 0.6 | | _
e Rivér flow rate of 0.039 m¥scckm? was adopted. . | ; g

2.3.2 Fuiure Water Pollintion Atialysis__ '

© Water quality in target’ year 2015 was e$ti'ma_tad using the same model as"sumingi following .

. conditions,
‘e BOD generated on-site will increasc t6 30 g-BOD/day, but solid waste load will be
reduced o zero. ' . ' o
e Future industrial BOD load will be constant.

- Future water quality is shown in Table 33 ‘

-4



Pre-zp»Z

N

gl ve]

}
/I i s e
YCAUYAN RIVER] ME-4 ME-2
Z'[%%;ENU E—I 2923 1506 - :
% : : T"’QMES'?" I PM-2
% 667 [£ @ | o753
7 ' |-
/ ME- ME-3 | 2 41 '
8 41 932 2181 ME -6 [ 2 ¢} M-
/ <o ———<} 2452 I _ W:VZA —<i7es
/ ! 5 : l - paM
7 ] | |
% s | | 3
7 B |
/ 3 M-8 |
/ . o |
- TR Taes o MT-3 28 : : PM-3
é M, MG ‘ : | 137.01
: ! :
6 5 a 3 I ATl
// M : * =<5 |
R LAMESA | .
/ MNTSTN wal : DAM i 4
ASH -
/ — MTd 907 _MIZ 338 o
/“‘4 “““““““ Su-2 1053 Sd-1 23.27 T ona [ e
i ' . Ba-1 68-2
s B - Do
12 SJ-3 - | _
: ?.16._ o . i ol 2
- L '_<] Soe - [Pasic yAgrg:lg%R : ]
- 5 : SAN JUA
%’24 [> SJ-6 HASIN |
woz L
- 3ss Q s9-8 g et
N3M 3 IZOT o . : | - 34
: (-5 : 88-4
. 906 - §):0 PM-7 PM-5 | =3
,ng i -‘4653? 458 M33. I 2652
Lt I |
w o 1 s N\ (I 883
o ) ISR\ P EM-2
8 o R S R 6.63
su-s. SM-I ‘SM-l . PM-6 = =
593 - BT | A1E8-6,EM-1
| LA _3.?6 - _____m_{____ 4 - 3 -.“—;<}6,l3
| oy o
- PL-1 { 3
. pPL-2 .49
2 I 3 : BAHO- BUL { RIVER
~* ' : : s0-7 BA'SHE_
' : 1z g | "QEM -3,4
- T PL-S Nees | o4 15.16
Gl AR
6 C S ‘5 ; eL-g4 | I
< 7Pz — 6p7 1 S
E . .
_ ? : S © LAGNA ‘LA|I<E
8 T el T _
< . 3679 1 o
— P R :
A R zi‘k’%""ﬁ%"e% l ! o "LE(;EBNSASIN cobE
7P-3 LAS P _ >
476 _,EE.S_”*LAA N li AREA (km )

Figure 3.1 Metro Manila River System
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Table 3.3 River Water Quality

River Checking Water Quality(mg/l)
System Point 1990 | 2015 without 2015 with IEPC | Bxisting Data
COUN{erMCasuIcs project
i 2 2 1
2 2 2 1
3 3 3 3
4 5 8 7 Rosario 16
: s 8 12 9 '
Pasig- 6 8 12 9 Vargas 21
Marikina- 7 o . _
San Juan 8 24 28 18 Lambinigan 22
River 9 30 37 25 - | Jones 30
10 60 . 85 68 Congress 38
1 60 85 : 68 _
12 " 60 85 68 Quezori Blu, 69
13 - 61 &5 68 Dalro Creek 70
14 67 - 90 72 " | Sanchez 58
15 29 36 25 '
1 5 9 9
- 22 |6 O T O R 11
Méycauyan 3L 8 ). 15 - 15
River F 4 L 13 B b
! "5 b6l 480 ) as
6 |66 C8s L 57
7 sl o e 47 |
‘B 29 40 B P '
B O B o [T o | .
Malabon- 2 0 0 R ' : '
Tuitaha 3 11 19 : 19 .| Gulod 20 .
River 4 19 134 © 34 | North Bxp. 60
R 2 8 46 | Mec.HighWay
oo : P AT B2 PR C
6 i ' R I C6T . Gov.Pascual 45
b 95 122 - Co84 IR
2 80 | 100. - |7
: 3 91 oy - . 8}
Baho-Buli 4 | 78 104 : 66
River 5 85 111 _ 73
6 97 125 - 87
7 86 S 113 s
8- 76 92 ' 54
B 9, 84 109 _ 7
g 32 o4 SERE S
S 2 27 : O © - 49 i |:Parana. Bridg 14
South 3. 27| 530 | o4 | o
Paranaque- 94 29 B % T 48
Las Pitnas .5 C 32 B = T 67
River S S V) : 7 L .65
7 8 0 20
L8 5 24 o

1I-6



312 Basic Policy

3. Master Plan

3.1 Basic Policy and Conditions for Preparation of Sewevage/Sanitation Master
Plan

3.1.1 Type of Pian and Definition

(1} Framework Plan

This plan cstablishes the development policy for the entire study area, such as a detailed
demarcation of both the on-site treatment (without sewer system) area and the off-site areas {with

scwer system). The target year for this plan is not fixed but some uncertain future.

{2) Mastcr Plan

* This Scwerage Master Plan embraccs the Iong term SEWErage dcve]opmcut p]an of the off- 51tc

treatment area up to the year 2015.- The Master Plan arca wxll be sclwtod based on socml

“economic and cnwronmeutal pnont:cs within the l*rﬂncwork Plan atca. The target year of the

Sanitation Master Plan is also 2015.

(3) LS!’aged Development Plan

" The development plan in sewerage/sanitation planning area is cstablished by stage and by areas.

:(l) Utilization bf'_c:(iis'ting' faciliiy!syslem_ g

The basic policy is to build a financially realistic plan based on a low cost sewerage/sanitation
system Thus, the. emslmg sewerage and sanitation facilitics and sy>lcm such as the “practical

oombmed sewer systcm” should be more eﬂacnently utilized.
(2) Cooperafion with relal:edr séctors .

The dc#c!opmcﬁt cost of a new scwerage and sanitation system can be further reduced by the

utilization of private sector systems like the Ayala System or the ad;)p{ioix of a BOT scheme.
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(3) Balanced development of water supply and sewerage/sanitation

A well-balanced development betwoen water supply Jevel and sewerage/sanitation facilitics has
been emphasized recently. In case water supply precede without appropriate scwerage/sanitation

facilities, increased sewage may cause degradation of the water environment,
(4) Cooperated development of sewerage and sanitation facility

*“Human health” and “cavironmental protection” are the two major targets of scwerage/sanitation
scbtor.  In this Master Plan, improvement of human health is mainly shouldered by the
development and appropriate management of sanitation facilitics and sewerage systems aiming at

water cnvironment protection.
3.1.3 Target chel

‘ Through thc dlscussmn between the Study Team and lhe MWSS counterparts, target levels were
* limited to a fcw itcrns deseribed in Table 3 4 “The dramagc issue is dlsrcgardcd sinee MWSS

has not bccn responsible for it.

. Table 3.4 Target Level

Category

Item . " Foisting  Target Remark
Sanitation | Regular desludging | once in more than | once in 5 (o 10 years projection from 2010 fo
" | of seplic lank © | 15 years in NCR in target year 2015 in |-2015: is - necessary.
' ‘ Level n supply area . | because MSSP covers up
_ X to 2010 - L
Sewerdge Sewer  access | less than | 10% of ncarly 30% of MWSS depend ~ - on . cos{
' rate{service NCR . juﬂsdxctlcm : constraints

coverage) - o N
Effluent- = quality ' Avala ~ = WWIP E!T[uent Jdess than 30 | It is possible that Ayala
from - f{rcalment | discharge over 65 | mg/ll té all proposed WWTIP ‘clear standard

plant | mg1BODcon | lreatment plant afler MSSP,

3.1.4 Basic Frame of the Plan
(1) ' Wastewater Volume and Quality
a) I:)ofnekti_c wastéwater

With regard to per capita waler consuniption rate, projection until the target year of 2015 was
conducted fromf watcr sup'ply side of this study by the city/municipality. 70% of water

consumption was assumed to tum into domestic wastewater volumie. BOD load on generation
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basis is assumed to be 40 gped in 1995, broken down into night soil, 10 gped, and sallage, 30
gped. For future projections, an annual increase of 0.5 gped in sullage will be utilized, while the

night soil load is assumed to be constant.

Table_ii.:‘i BOD load of Domestic Wastewater

B 1995 2000|2005 2010 2015
Sullage 30 25 35 1 375 40

BOD | Night Soil 10 10 10 [, 10 10

| (gped) | Total 40 42.5 45 475 | 50 |

b) Commc_rcial Wastewatcr

Commercial wastewater is also basically calculated from water supply projections.  The
discharge ratio is also 70%. Water quality of commercial wastewater is assumed to be the same

as that of domestic wastewater.

o) Industrial Wﬁsfewatc_:r _

Basically, industrial wastcwater should not be allowed into sewer system and indivfdual_ or

comimon treatment is {o be promoted.

~d) Infiltration ratc

Groundyater infiltration rate is adopted from former study as follows.

CType . o !nl;lili__‘g}_l_i_c)_n rate ;
Bxisting System 40 m¥hatd
© NewSystem 15 m¥ha/d

e)' Peak faclor :

In lhis study, pcak da:ly ﬂcm factor is assumcd to bé 1.25 and puak hou rly ﬂ'ow factor is ] ?5 in

acoordance w:th the watcr su pply dcs lgn cntcrla

. 1) Tolal Was(cwafof Volume :

The caleulation of daily average wastewater volume by cach cityhimhidipality for the year 2015

is shown in Table 3.6,
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Table 3.6 Wastewater Volume

bait ; m3/ 49
City/Municipatity | Served Pop. Areas Unit Volume|\Wastewater {m¥0y | Total-case(1} Total-case{?)
(persons) (km2) fiped) . [fa)Domestic|{b}Commercial|{c)Industry excle. tndustry [incluindustey
[W(ania 1.633.535 4,181 6| 205,825 88,887 13355 284,712 308,067
Pasay City 465,978 2,251 126 58,713 17,590 2,934 76,303 79,237
Quezon City 2,473,439 16,660 130 321547 79,119 33,920 400,566 434,585
Celookan City 1,087,241 5,580 133 144,603 12,330 9,078 156,933 166,011
Mandaiuyong 265,042 1,120 140 37,792 9,125 8,549 45,911 55,566
Las Pinas 693,735 3.270 133 92 267 4,656 14,745 95,023 111,669
Makati 532,141 1,840 140 74,500 39,025 ' 5,260 113,525 118,815
Matabon 335,826 - 1.740 T 133 44,665 4,228 13,955 48,893 62,848
Marikina 490,213 2,280 140 68,630 4,530 5668 73,160 78,828
Muntinlupa 539,007 3,970 126 67,915 7.126 24,000 75,041 99,041
Navolas 268,680 1,100 126 33,854 2,358 2,489 36,212 38,701
Paranaque 542,427 -4,265 140 75,893 8,633 13,439 84,837 03276
Pasig 622,218 3,160 126 78,399 11,897 47,437 00,386 | - 137,533
Pateros 59.630 185 140 8,348 181 4,231 8,529 9,760
San.uzn 146,095 620 140 20,453 5,510 795 25,963 26,159
Tagig 581,971 4,538 140 81,476 4205 28,844 85,681 114,525
Valerzuela 597,902 4,480 126 75336 5,218 19,351 50,614 99,865
RNCR total 11,339,680 61,240 131 1490221 305,084 244,852 1795305 2.040,187
Angono 162,470 2,200 S 112 11,477 251 546 14,728 12.274
Antipolo 518,384{ 30,610 128 65316 3,651 12,490 68,967 81,457
Baras ¢ 35,231 2,340 112 3,945 Lot . . 4,037 4,037
Binangonan | 255,084 7.210 2] ¢ 29689 . 685 30,374 | 30,374
Cainta 306,106 2,150 128 38,569 © 3,203 30,287 41,862 72,149
Cardona C 81,23 3,120 112 6,855 158 - 7.014 7.014
Jala-jala 30,302 4,930 112 3,394 78 . 3472 3,472
Marong 58,361 3,760 112 6,535 151 s 6,687 6,687
Pititta’ 60,858 7,390 142 6,816 158 Lo 6974) - 6974
Rodorigues 124,681 - 31,280 126 15,710 939 2,456 16,649 | 19,105
San Maleo’ 1 158,924 . 8,450 126 19,772 795 2,437 20,567 23,004
Tanay 108,576 24,340 142 12,161 281 - 12,442 12,442
Taylay 221,233 3,364 126 27,875 1,585 14,463 29,450 43,023
Teresa 38338 | 1,860 1iz] o 4294 8¢ s 4,393 4,393
fuatiotal . 2,087,767 131,144 121 252.412 12,215 625679 264,627 327,306
Cavite City 7106295 620 12 11,805 73,148 Y 15,053 15,137
Bacoor | 425,390 5240 112 35,444 1,455 729 37,899 . 35,628
lenus - 161,433 9,701 112]. 13,081 . BB 2,354 18,697 21,251
Kawit: 74,764 1,750 it2| - 8,374 . 758 67 /8,632 8,699
Noveleta 31,759 . 390 112 3581 8y 46 13,542 3,688
Rosario 72.315 920 112 8,009 442 10,053 8,541 . 18,594
Cavite tolal 771.998 ~ 18,621 112 " 85,464 6.200 13,323 97,664 "105,897
MW5S tolal 14,159,440 211,003 127) 1,820,096 323,459 320894  2.163565]  2,473,48F
ServiceRate 0.9028
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{2) Influent wastewater quality

Wastewater quality is decided as follows, with consideration of the existing plant’s data and

- other country’s data.

BOD(mg/h ; 200,  SS(mg/h) ; 200

' 3.1'.5 Fr'ame\'vork Plan Area

MWSS’s jurisdiction is divided into two arcas:

o Areca covered by Se.wcrage (Off-site treatment area)

o Arca cove red by Sanitation facility (On- sne treatment area)

a The criteria for commg up wath the dcmarcallon are the developmcnt plan (land vse), populatlon

trend cavironmental 1mpact factor, couslrucnon oost and waler supply level.

(1) Pbpulation densily and consiruttion cost

- From simple cost comparison befwoen on-site facilitiss and off-site systcm; the ofF-site system is

more ccanmical when pop’uléxtién‘is over 180 persons/ha. Considering the cost of an off-site

{2) L:'md Use Deirel'opmem

Bu:ld up area, commermal area in lhe future Iand use :mp pro_;cctcd m Part [is the pnorlly an,as :

“of ofl' sit¢ trcatment. Large scalc dcwclopments like Fort Bomfac:o w11l be mcluded in the arca

cov erod by sewerage.
(3) Enviro'nment impact'

From cslmntes of future river water dcgradatlon the San Juan and N\AT’[ river basms \'orth :

©oand Soulh of Manila, Las Pinas and et bank of Mankma areas h'wc hlgh degras of influence

~ on water pollution. The impact to l,aguna Lake also requires carly sewerage coverage q\er fake

basin areas.

Bi-il



{4) Water Supply Level

@

Central Distribution System (Level 11} is expected to expand to cover 90 % of population in

MWSS jurisdiction by 2015. This arca has high prioritly for off-site treatment.

Sewcrage arcas decided from the above factors cover almost the same areas as the 1979 master

plan area except for Muntinlupa and Manila Bay Reclamation Areas.
3.2 Develoepment Plan on Sewerage
'3.2.1 Wastewater Coltection System

Two alternative collection systems, scparate and combined, were comparatively studied and the
* combined system is basically recommended ﬁs a collection system with an emphasis on the low
cost construction to - realize sanitation impro_veménf and- public water quality improvement .
~ considering financial Qiability.':_This master plan aims '\;0' secure the interceptor sfstf:m (step 2 in

" Figure 3.2) and sub-catchment are;i development is excluded. !mércepting capacity during the

rainy scason is onc x dry v.eathcr waslcwatcr flow  (DWWF) consndcnng the weather -

characteristics and dilution cffect by the rain.

3.2.2 Wastewater Treatment Sys.tc;n
_ Re{juired o:on:di'tions fér the lrt_‘atméni nielhoéi ig cnu:mcratcd below:
. io To cicar c:ﬁluénl- {argét icv’el and make effluent not hazérdous

. ‘ Tﬁ be a‘uIe to oopc with ﬂuc(uatqon both in mﬂucnt volume z;nd quaht;
. DlSpoeal of gcncratcd sludge is casy -
+  Conslruction cost is I?:_»w
’ hiaintcxian;cc oost is. low
. 6perélidn and Mai_ntcna:}cé ié ci’_isy | .

To p'fcvent the dcgradf{tion of Manila Bay and other river systems, a target lovel of _BQQJQ
mgAl which corrcspb:idé to Class “B"- NPl is hcrc'bj réoc;nm‘:endcd Another constraint is space.
A location that can house a huge plant is difficult to aoqum in Metro Mamla so the plant siles
~ should be cﬂtcacntly utilized. - - - : ‘ %

lI-12



ublg Juswasoadury padwsg TE ol .
S 0ILONMISNOD S1
(UNSNIACUIW! Q30VLS ) W.LI0YIINL! SyIAN

YOLIZOWLLNS , HLl ST3NNTRD LNVl INSNLVIEL

(NZLSAS ZLVEVESS — ¥IM3S ANVLINVS AE OIN SKCNI =0 NOUONY 3¥043E 3HL QL' ¥3NE 3RL

S NOLLONNZ)ANVL  QRIOITOV $i ¥ILYM  XNVL NOLLGIS ACHS | HSEWYED MO WC¥S &N Q3dWNE  SOOHLIIA STOWWA AE 20
AOLGSS S0 TWONIY  -2USWN GRIMHINGO . MALWMACISEIND -¥SADH0 NOSIAGHS S! MTYMALSTA . - CISCESO S NOSIMOIN

{NELSAS INISSYE § .

L e e3is] [z - [Eezsl Tems] . 3uNSYSAYSLUACO ON

LOLATIU AN G o _ 0 o1
¥3e E%M.Ww A 4 % : = o4 B 4
3 ) J . T
R o
4H0-NNE WYOLS - = i

oA L3 TR ERES
Nl INZNIVIUL=L Dl 1 R T e
NOUYLS dWd =g R e S P
INILTY 1INONG =8 |

INIYLYT Lid =9 . e ' {Mm l'.,ll?lll.ll....un_

ANYL 138 =5 ) TR LYY o g‘.ﬂ LK
SNV ONCHY IO =0 . A foa T “ _
dﬂﬁ: 14._ P { B I H # ,
. N ) | JI_ = -M\ . .. - .
A6 a“, A ) . H.v"; zo...~._.<E..=..i— w u..
;i S|4 R IR R
. P . X A " .J.LIJ . Tﬁ. .
= ¢ AL e
: E KR =TT L. - T m
b mm HE . . .

S nesigEw . a%uyns

ne-13



Applicable treatment method are sclected and shown below:

1.
2,
3.

4.

Stabilization Pond {(SP) :
Acrated Lagoon (AL)

Oxidation Ditch (OD)

Conventional Activated Sludge (AS)

As to the sludge treatmicnd, a 6rjai11g bed after reducing the volume by thickenin'g/digi:sting is

economical as far as site permits.  Dry sludge can be disposed together with solid waste or

recycled for agricultural use.

3.2.3 Sewerage System

Considering the" potential WWTP site, the following plans were compared assorting 27

“sewcrage zone” which afc mainly in compliance with the sub-drainage basin concept.

Small Seale Inland Treétmeht Systém (SSITS).

Medium Scélc Inland treatment systén;(MSlTS)

* Large Scale Infand treatiuent: System (LSITS)_ o : k o @

Ocean Qutfall System (0OS)

 Improved Ocean Outfall System(100S)

~ Each plan is evaluated from 'quah;l'aliv;z im‘_(_i cost jas.pccl:a'n'd MSITS was selected dus to its

floxibility and initial investment saving.

Through the careful investigation of the recommended MSITS catchment area, optimized

Sewerage Framework Plan was finalized and shown in Table 3.8 and Figure 3.3,
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SSITS _MSITS 13178 008 1008
Qutline Framework  Plan | Framework  Plan | Framework  Plan | Coflection systemy i3 | Primary
area is divided into | area is divided into | area is divided into | same as LSITS and } treatment - is
16 small scale | 8 modium  scale | 4 Jarge  scale | wastewaler is | added fo OOS
systerneach  has | systemeach  has | systemeach  has | discharged witheut | before
) freatment plant treatment plant reatment plant treatment discharging
Emvironuental no bad influence to | no bad iaflucace to | no bad influence 1o | raw sewage discharged | influence is
Impact the water bodics the water bodies the water bodics info Manila Bay have | lowor than QOS
bad influedce om not | but still highly
only coology bul also | dangerons o
human bealth through | ecology
: pollution, foed chain :
Flexibility of Peicaily area can be | flexible lecal area | same as LSITS same a5 LSITS
Implementation initially fmplementation  is | implementation s
implemented rather possible | affected by long
conmpared to LSTTS | trunk  main and
remote  treatment
_- ] plant site
Operational Too many | appropriale Central control and | same as LSITS. Samé as OOS
Effectivenass treatment  planis | areawisz operation | operation is | Operation includes i
make operation | and  maintenance | effective check of bay water
complicated system is possible : ) condition L
Investment Orie calchment area | moderate  iavest- | Dus o its Jargé | same asISITS [ “same 2s LSITS
Impact is smal} and initial | benefit effect can be | catvhmient -~ area, : )
investment  works | accomplished initial investment-
- well effect is low :
Cost 4 2 ! 3 3
‘Total Evaluation Q N o
Table 3.8 Outline of Scwerage System
Systems Name Zone Area Poputatien Wagtewaler
(ha) (persons) { dailyrnax ) (m*/D)
1 kdarikina San Maleo, 5814 . 1,104,226 274,057
. L Part of Baho-Duli L .
2 East Manpahan K Baho-Buli - ) 3,945 - 739,484 371,429
3 West Mangahan T | Ostigas, West Mangahan, 5,111 1,062,550 - 254277
: . Taguip - : : . .
4 Muntirlupa Muntinlupa POATRG 665929 Ty aLy
-3 Paranaque Paranaque, 16,557 $ 1,323,275 317,313
: R Las Pinas R : : .
© 6 | South Manila Central-south T 4666 1,557,318 : 396,447
: , Pandacan, : o :
. Gadalupe, .
: South Mantfa ,
- NALA : . :
7 { Ayala Ayala 900 273,985 83,024
3 Bonifacko Bonifacie 1,080 192,918 48,273
9 | Central Manila Central North 3,692 - 1,723,686 386,890
' Sampaloc, .
Balut,
DagatDagatan
s : Caloocan : . o
10 { Rorth Manile Tuelizhan, 5,853 1,480,709 337,492
. ] (MNTT river basin) Malabon, oo . v Lo
- Navotas, : o R SN
Noedth Manila Morth Quezon, - 9250 2,023,217 515,183 -
{San Juan River basin) Cubao, : s
San Juan,
) Mendaluyong . S :
sub-fotal 15,141 3,503,926 . R§2675
o Total 50,692 12,147,320 2,246,737
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3.2.4 Sewverage Master Plan

The 10 systems were cvalvated and prioritized from the following points:  development of the

arca, cost-benefit {cost per beneficiary), cost recovery (willingness/aNordability to pay), and

environmental impact,

‘The arcas where sewerage development “is highly recommended and

financially feasible up to-2015 have been designated in the Master Plan area including existing

service arcas,

The sclected development arcas are South Manila System (former METROSS-II

area), Central Manila System (past of former METROSS-1IT area), south part of San Juan River

basin in North Manila System and Ortigas and its vicinity in West Mangahan System. “The

Master Plan area is shown in Figure 3.4 and Table 3.9,

Table 3.9 Outline of Master Plan.Arca

Remark

System zong Area Population WWTP
(ha) - | (persons) . | System Capacity
. 1 ] (daily.ave
. . o e m3fd)
West Mangahan Ortipas F1,594 O M000{ AL 72,000
South Marila Gadalupe Bt 162,000 | AL 207,000
- South Manila 1,779 © 561,000
NAlA . 430 . 228,000
Total 2,797 051,600 :
Ayala Ayala 600 183,000 ] AS . 40,000 Existing
Centrat Manila Central+Pandac 2,620 I 383000 | (1)O.D | OD 162 000_ 2,620
' an- _ (2)Ocean | for ] (Manila)
Sampaloc 51 1?3,000 Outfall: | Sampaloc | +333
Caloocan 628 333,000 | for - the [ Caldocan {(DD)
Balut 138 66,000 | existing | Balut are  already
Dagat-Dagatan 676 355 000 system | Dagat- | sewered
- i ' Dagalan .

P Total 4,573 2,330 ooo . i _ :
North Manila Cubao 3,120 649060 | AL 0 | 282,000 - .| 800ha - of
' : : San Juan. 2,244 519,000 : : Cubao  and

Marndahiyong 460 123,000 200ha “of
NorthQuezon 200 L 42,000 North Quezen
: arc  aiready
sewered
Total 6,024 1,333,000
Ground Total 15,588 5,144,000 i

A L= Acrated Lagoon, OD: Oxsdahon Dltch, AS= Adtvﬂc-:l Sludge

“In response to the formcr Stud:{:s : followmg rcwcw Was propc'!sed

. Full rchab;!slanon of the Ayala Treatment pFant 1s NCCESSAry.

e Upgrading of the Luncta Lift Station for thc deferréd Fort Qanhago Pumpmg Station to

compensate for the clogged Pasig River saphon

HI-17




3.2.5 Staged Development Target

- The First Stage is the implementation of all on-going MSSP sewerage projects. These are the
“rchabilitation of the existing system, including the implementation of Phase 2 of the Ayala
Treatment Plant and alternatives for the Fort Santiago Pumping Statioi. The Second stage is

© the cxpansion of sewerage sysiem (iﬁterceplor systems to the high 'priority areas.
3,26 Operation and Maintenance of Sewerage System

Recommendation on routine Q&M work were made on sewer pipe, pumping station and

wastewater treatment plant.
3.3 Development Plan on Sanitation

3.3.1 On-site Treatment Facililies

- Criteria for the scptic tank was considered regarding ground water level and pcrm'cabil'ity'of the

- absorption field. Ground water fevel should be 3~5m lower than gronnd surface level

 considering the leaching chamber depth. In case permeability prohibits soil absorption, some type

* of purification  device (up-grading) or, up{gradi’ng to communal ‘trea{mén_t' system is .

" recommended,

‘: Coﬁnﬁunallrcétn&eﬁt facilipy is as‘fd!lo’w::sl. ‘ ‘.
. ‘Conmwnal—isc;_alci: septic.ta.nk:'

. .Japane:sc;typéJéﬂKASOUIBiB-MbduIc’
‘o Anacrobic sludge blanket reactor

»  Korcan-type of treatment facility
: 3.3.2 Septage Mm_mgcme'nt Plan

-Regular desludging is indispensable for the proper management of septic tanks. In 1994, the
seplage management plan consisting of regutar deshidging and transfer by an appropriate
vehicle, temporary ocean dumping, rand construction of s¢ptage ftreatment plant was

recommended by a World Bank consultant.

1i-18
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Since its target arca was limited within the NCR,  service area shall be expanded to the area
where MWSS is expected to serve with Level 1T by 2015 to balance the water supply and

sanitation levels.

Outside of the NCR, septage collection and trcatment for the area where MWSS is going to
supply water is necessacy. The alternatives are 1) expansion of STP proposed in MSSP for

adjacent provinces and 2} construction of another STP.
Recommendations are;

1. Cavite Province will be covered by proposed Paranaque STP since tolal septic tank

number in the Provincé is not so large to construct new STP.
- 2. Rodriguz and San Mateo will be covered by MSSP-proposed Quezon STP.

3. New STP will be constructed for the Rizal Pfo_vinoc except Rodriguez and San Mateo
‘becanse water supply will cover wide arcas. Treatment method is the same as other
proposed plants in the NCR, which is coagulation and activated sludgé method. It

‘covers wide areas and transfer station is to be considered.

Total septage raanagement plan is shoxm:Fjgu'reB.S.

: 3.3.3 Stagéd_lﬁevclopn;em Plan

- The dcvclopment of the scptagc managcmcnt plan in s{agcs up to lhc year 2010 was also

mcluded m MSSP Construction of the proposcd STP will cnd in 2008 and expansion and new '

construction of the STP outside of the NCR will be scheduled for the 2009»20 15 period.

“4. Proposed Projects

'4.1 Typc of Projects and Pridritiz:atio_n

The Project types are 1) septage management project, 2) rehabiIile_ztimllupgfading project of -
existing sewerage facilities and 3) augmentation (expansion) of the scwerage system to the
unsewered areas.  Sewerage/sanitation projects are enumerated in Table 3.10 including the

projects proposed in MSSP.
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Table 3.10 ij_(ijcct Summery

! Se\\::agu Project

Facilitics

Vo Projeet Name Project Type Remarks e
1-A Ayala Sewage Treatment Plart Rchabilitation of existing sewerage | MSSP - Phase I project
Rehabilitation (Phase 1} o Peifles ]
I-B Ayala Sewerage Sy:ﬁem Rehabilitation Rehabilitation of existing sewserage | MSSP - Phase } project
facilitics
¢ Manita  Ceniral  Sewerage - System | Rehabilitation of existing sewerage | MSSP - Phase ! project
Rehabilitation ) facihifics e
t-D _South Manila Sydem Expansion _ Expansion of Sewerage 8ysteep . |
1.5 Ceniral Manita System Fxpansion of Sewerage Sysiem
Expansion
i-F° North Manjla System pransron .. | Expansion of Sewerage System I
-G West Mangahan{Ortigas) System | Expansion of Sewerage System
: Expansion ‘ : : - .
1.H: Ayala STP Rehabilitation (Phase 2) Rehabilitation of existing sewerage | MSSP - Fhase 2 prigject

2. Sanitation Project

Binangonan STP Construdtion

Seplage Management Project

[ 2.4 Septag-: Collection and Hanlting Septage Manage:nent Project MSSP - Phase { project
2-8 Barging of Scptage for Sea Dumping Septape Management Froject MSSP - Phase 1 projest
2C Barge Loading Station Construction (Phace Septage Management Projoct MSSP - Phase 1 project
1y . .
2" | Barge Loading Station Construction (P}nu: Septage Management Project MSSP - Phase 2 project
e ) : -
2-D | Dagat-DBagatan SepLagc T rear.mem Plant | Seplage Management Projoct MSSP - Phase 1 project
- Construction - :

E Supply of Laborafory Equ:pm«.nt, mem Septage Management Project - © 1 MSSP - Phase 1 project

Car/Accessories and Other Vehicles - : 2 : .
2-F Dagat-Dagatan  STP 2nd Stage | Septage Managenwnt Project - | MSSP - Phasz 2 projoct

Construclion : :
2-G -~ | Dagal-Dagatan STP 3rd Stege Construction | Septage Management Project MSSP - Phase 7 project
2H | | QuecronCity STP Isl Stage Construction Septage Management Project MSSP - Phase 2 project
-1 Quezon City STP 20d Stage Construction” Seplage Management Project MSSP - Phase 2 project
2-] Paranaque STP 15t Stage Construction Septage Management Project MSSP - Phasg 2project
2K Taguiz STP Constrsction Septage Management Projed MSSP - Phase 2 project
2-L Quezon City STP 3cd Stage Construction Septags Management Project Septage Treatment Plant eupmswn

) : . for Rizal Province
M Paranaque STP 2nd Stage Construction Seplage Management Project Septage Treatment Plant - expansion
: : : for Cavite Riza] Provinee -

2-N Septage Treatmeatl Plant e\pam:son

- | for Rizal Province

Another prbmising studies/rescarches related to the icéhriical prob!e:hs_am as follows. .

. Manifa Bay Mbnitoring plan:

»  Manila Bay environmental survey

- Dapal-Dagatan Collection System Rehabilitation Study

‘At present, septage manageinent projects have a higher priority than the sewerage projects. - The

rehabilitation of existing scwerage facilitics bave a higher prionty the' the expansion of the

system judging from the expensive cost of new construction.

outlined as shown below: -

iln-21
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WA

Priority  Project Type

A seplage management project,
2" rehabilitation/upgrading project of existing sewerage facilitics and
3 atigmentatibn {cxpansion) of sewerage system to the unsewercd aréas.

In cach type of project, the arcawise priorilization is described as follows:
a} scptage management project

Prioritization in NCR was sct up in MSSP and service co»’efage of Cavite City comes next

~ prior to the Rizal Province dug to its densc population.

* b) Rehabilitation -

o I'mplc.menlation:'p]an shown in MSSP should be observed.

* ¢) - Expansion of Sewérége System

! The formcr METROSS 1&11 area has hlgher pnonty in comphancu with the Natioral Master }

: Plan m 1988 cxccpt the MNTT' nvcr basm ‘San Juan River basm conies next due to its hlgh o

. -BOD d:schargmg load Ortigas along Pas:g River has lower pnonly lhan thc other arcas
4. Project Cosl

- Project Cost in 1995 cost base is summarized below 'inclu'diljg the MSSP proj.ect.
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Table 3.11 Project (,ost ( in Ml!IiOn Pesos )

1. Sewerage P;ojcct

Remark

:11,846.81

No. | Project Name | Total Cost Forcign Local .
1-A | Ayala Sewage Treatment Plant 9745 55.94 4151 | MSSP
| Rehabilitation (Phase 1) ' : . -
1-B_ | Ayala Sewerage System 144.53 1 TraassMsse
Rchabilitation S L .
1-C | Manila Central Scwcragc System ©205.01 ©69.50| 13551 | MSSP
| | Rehabilitation . o L R
1-1> | South Manila Systcm - 1,360.27 311.67| - 1,048.60 | Expansion
I-E | Central Manila System . 1,308.82| . 38229 926,53 | Expansion
1-F | North Manila System £ 2,759.28 473.15 | © 2,286.13 | Expansion
1-G | West Mangahan(Ortigas) Syatem : 87511 187.85 - 687.26 | Expansion
1-H { Ayala STP Rehabilitation {(Phase 2) 670,89 268.36 402,53
Sub-total 742136 1 174876 |  5,672.60
2. Sanitation Project - L I
2-A | Seplage Collection and Hauling 260.02 |- - 260.02 | MSSP_-
2-B | Barging of Scpiage for Sea Dumping 160.76 -1 160.76 | MSSP
2-C | Barge Loading Station Construction 22.19 - 22.19 | MSSP .
| (Phase 1) . : ' ' '
.2-C” | Barge Loading Station Constructlon - 1110 - 11.10
{Phase 2} - . : _ C :
2-1» | Dagat-Dagatan Septagc Treatment 323.79 130.81 | © 19298 | MSSP
| Plant Construction : : : o ]
2-E. | Supply of Laboratory Lqmpmcnt 177.41 141.93 - 35.48 | MSSP
Vacuuni CarfAccessories ;md Olhcr ' : '
.| Vehicles : o
2-F * | Dagat-Dagatan STP 2nd Stage 450.87 215971 © 23490
| 2-G | Dagat-Dagatan STP 3rd Stage 629.94 254491 37545
[ 2-H | Quezon City ST 1st Stage 1,539.60 | - 622.00 917.60
2-} - { Quezon City STP 2nd Stage 116100 46904  691.96
_2 -J .| Paranaque STP Ist Stage 1,539.60 62200  917.60
2-K_ | Taguig STP 1,539.60 | 622.00| _ 917.60
2-L_.| Quezon City STP 3rd Stage 29025 11726 | 17299
2:M | Paranague STP 2nd Stage 58050 23452 34598
2-N | Binangonan STP 1,539.60 622.00 917.60
Sub- total 10,226.23 |  4,052.02 6,174.21
| Grand total 1764759 |  5,800.78

4.3 Implementation Schedule

As to the septage treatment plant, MSSP pr_bpbséd:conslrilclioh schedule up to 2008 and

additional construction plan after MSSP is set-hp from 2009 to 2015, The SCWETAEe Systemn

expansion schedule is set-up in accordance with the atcawise priorily, Sce figu fc 3.6 and 3.7.
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5. Evaluation
5.1 Technical Evaluation
S.1.1 Envirenmental Improvement

" 90 % of MSS jurisdiction population, which means approximately 14.2 million people wilt be
served regular desludging of septage and it will remarkably reduce danger of human contact with
- sewage by improving septic tank function. Another significant benefit that may be derived from
the sewerage/santation project is public water quality improvement. , The water quality in 2015

is estimated Table 3.12 and Figure 3.8,

Table 3.12 Water Quality in Pasig River in terms of BOD '(mgfl)

River System Pasig River San Juan
River
focation | Check Check | Check Check | Check
_ | Point: | Point | -Point | Point Point .
Case = _ No.6 | No.8 | No.9 No.15 | No.14
1990 8 - 24 30 229 | 67
(caleulation basis) o i R .
2015 without - 12 28 37 36 90
countermeasures ' R R
2015 B 18 25 25| 2
withonly IEPC - | . - | o
2015 IEPC&Sewerage |+ 7 0| ~12. | 15 | -4 | 129 -
Sanitation | T R N D R N :

" §.1.2 Eavironmental Protéction

Potential environmient-related nuisance aré screencd and summarized in Table 3.13.
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Table 3.13 Environmental Problems

Problems by stage Impact Counlermeasures
Related to the Siting of Facilitics
1. Interference with other -1 . Nuisancefdisturbance topublic | 1. Alignment of sewer route to
utilities/Strest, traffic/olocking mitigate interference with
of access (o the building 2. Nuisance/hazards to workers other utilities
2. Nuisance hazard to and neighbors 2. Careful planning/ design
neighboring areas 3, Social inequities JO&M and enough buffer zone
3. Inadequate reseitlement 4, Lossor impairment of these 3. Adeguate planning and
provision ' values budgeting
4. .Imipairment of historical 4. Careful planning and offseliing
Jeultural fmovements area IEASHIEs
During Design Stage : o
1. Overflow/bypassing hazard 1. Pollution and Fleoding 1. Proper designfO&M and
.2:  Inadequate management of 2. Damage to sewers/treatment operation menitoring
-~ industrizl wastewater plants 2. Careful planning/ design and
3. llazand of sulfide corrosion 3 dite operation monitoring
4. Odors and noisz (rom 4. Nuisance to public 3. ditte
treatment process or studge 4.° Site treatment work only near
disposal operation ' compalible land use. Select
- appropriate technology
* Toclude odor control and low
noise equipment
Durmg Cons[mcllon Stagc - fL.o ‘ . _ - '
1. Silf runoff from conslmchon 1. Soil erosion, damage to water 1. - Proper resurfacing and
. operation = quality/land value construction monitoring
2.. Dustodors/fume 2. Hazard to the workers and 2. - Appropriate control
. nearby resbdonts ‘ _
3. Prolonged pcnod of sewer 3. Traflic congesltorl] blocking of 3. - Carzeful constlruction
construction - access to building : " scheduling ‘
4.: Noise and vibrations 4. Hezard to the workers and | 4. Appropria!c control
" nearby residents = o ‘
Durmg Opeiation Stage _ o o
1. Hazard to heamxfsafc(y of 1. 1 Careful O&M and opcrauon
. workers S E C . i monitoring © ;|
. a) Toxic gas in sewers and a) serious health/safety hazards " a) Carcful O&M programs of
Lazardous malerials in sewagé, : ’ : Lerergeiey .
b) Lommtmlcabtc dmaee : b} ditto b} Careful O&M progmm aud
hazdrds : o ' monitoring :
. ¢) sewer Wrench cave-in ¢} ditlo © gy dittor
- menitoring ' . ' o :
2. Inadequate oporation stage 2. O&M likely to depreciate 2. Check in overall system
menitoring functioning
3. Overllow from sewers 3. Nuisance/public heaith hazard 3. " Routinely inspect sewers for

" illegal connection and

obstruction

Clean sewer as required
Provide monitoring system with
alarms for pwp station failure
Educate public to prevent
dicpo:.al of solid waste mto
SEWers
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5.2 Financial Evaluation

5.2.1 Appreach

FIRR (financial internal rate of retum) is calculated for the mastér'plan period (1995 to 2015}

for the purpose of financially evaluating the proposed master plan projects as a whole,

equal to that of their costs and should be considered in relation to the costs to raise money for

projects.

Financial benefils of the proposed sewer/sanitation projects will come from the following three

"elements:

1. The reconfiguration of the tariff w:lll gwc bctlcr grounds to charge cuslomers for reguhr

© 52,2 Financial Benefids

des!udgmg activitics,

2. The rehabilitation and construction of sewer treatmeént plants and related facilities will

" indicates the discount rate which makes the current value of the financial benefits from projects

significantly increase MWSS’s ¢apacity to dcsludge seplic tanks.

D3 Smcc the new scuen‘samtahon tariff. schcmc will comp!r:tdy depend on that of watcr thc

increase in water revenue dllb to {he mastcr plan watcm'orks pl(}jCCtS will alsa rcsult in

' the mcrcasc m scwcrlsamlatlon revenuc,

‘The following table summarizes the total financial benefits based on a few tarif¥ level schemes:

Table 3.14 Fmancml Benefits of Proposed Projects

Case Averagc tanﬂ“ Incremental 1 Tevenue
' (pesos/m’) (millzon pesos)
1 6.43 20,634
2 8.68 126335
3 13.05 37,410 .
4 17.36 48,323

Cascs 1 to 4 are the same as the waler operation.
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8.2.3 Financial Costs

Financial costs arc cstimated by the cngincering stedy and summarized as follows (in mitlion

PCsos):

~ Construction and land:

Sewer 7,421
Sanitation 5 10,226
 Total 17,647
Operating expenses: .
Sewer _ 1,856
Sanitation 5,849
Total o ' - 705
Total 25,352

' 5.2.4 FIRR

Based on the financial be'neﬂis and costs as above, FIRR is calculated in the following table:

E T_:ﬂ)le 3.15 FIRR of Proposcd Projects

Case | T zliri'ﬂ“incrcas}ia l‘i‘ine:méc:ia.l Benefits | Financial Costs FIRR . _ §
L -+ {mitlion pcsos) {million pesos) - g
"1 | Cureent lovel 20634 1| - 25352 | -108%
2 CU35% | 26,335 25,352 - 2.0%
3 103% { . 37410 25352 | 29.0%
a4 | 170% . 48323 25352 | (%

(*)Note: The cash floiv will be positive for most yedrs in this case. Therefore, FIRR cannot be caloutated.

The above FIRR niay look Ecttcf than that for the water oﬁctaiion. :' It sho'ufd 1_1Eot: be fbrgottcn,
however, that unlike the water opcrati:o'n the sewer/sanitation master plhn' projects will not bring
. a salisfactofy'sirua{ion to the scwcrlsani!gtiou sector in the year 2015, It should rather be
considered as just a stért, and therefore, it is oééiiy'as‘smnod that more projects will be mandatory
~after that: year, which will make the ai)piicalion of the “fill J0st sccovery” concept to the -

* sewer/sanitation operation almost impossible. |
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6. Conclusion and Recomnmendation

(1) Human health should be protected mainly through the appropriale management of
sanitation facilitics. The sewerage systems aim at wafer quality improvement through

" the utilization of interceplor sewerage systems.

(2) Of the 50,692 hectare Framework Plan Arca, new coverage of 11 035 hcctams by
mtcrccptor séwer systems usmg existing watenvay is Lhc target level of lhc Scwerage

Master Plan. The total service arca will increase to 15,588 hectares.

(3} Rehabilitation of the existing sewerage system up to the expected level is another target

in the scwerage scclor

'(4) Although new dcve!opment is lmutcd to the oonstrucuou of mtcroeptor and treatment

plant cons:denng the budgetary constramts sub- catchment area developmmt should be
- also promotcd with the cooperation of the central government,’ LGU and olhcr ag{'ncscs
" including pnvatc scctors keeping pace w:th the pconomic devclopmcnt '

(5} Acquisition of WWTP land is (o be nogotiated urgently

(6) Balancing with water supply service at level 11, improvement of septic tank. cfficiency :
- by regular desludging should be strongly promoted i the MWSS jurisdiction prior to the

© SCWCIage projects.
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Part 1V, Iistitution, Organization and Operations

1. Reform
1.1 Background

MWSS is under a great pressure on the need for orgammnonal reform. The undcrlymg cxternal -

and intemal factors are as follows:
(1) External Factors ' : o R

I. Enactmeit of the National Water Crisis Act of 1995 that gives cmcrgenby powers to
the President to address the nationwide water crisis through negotiated contracts for
cxpansion projects under BOT and/or related schemcs, the rcorganization of MWSS
including private sector participation, and the upgrading of MWSS compcnsallon
upon reductlon of NRW t0 40% _

- 2. "Recent developnients involving Ieglslatnc actions o mcreasc the authonzcd capnal'.
and oclhngs for cutstanding MWSS forug,n and domcsuc loans _
3 GOP pohcy to accelerate Lhc mfrastructurc developmcnt and to 1mpr0vc opcratlons

: and mamtenancc wnh hcavy mvesfmeut by private scctor using pnvahzahon schcmcs

4, ADB and IBRD covenants and requirements to maintain a rate of return exceeding 8 - ¢

. perccnt AR balance within three bllimg months, reduction of NRW cte.
- 5. Recent criticism by polmmans nc“s modia and laaders reprcscnlmg consumers

j agamst mcfﬁment MWSS opcrahons '

£ (2) Internal Factors

I. Coping with bureaucratic red tape and sectionalism preventing smooth and cfficient
operations by MWSS in spite of the fact that its organization consists of functional
- and inter-deﬁendent uslits _ .
2. " Need i rof organizalio'::ial simpliﬁi:atio'n‘ through integration and adjustment of
duplicated and overlapping positions and funchons : : | '_ ' o
3. Introduction of new: tcchnology such as soph;shcatcd mformat:on 8y slums '
telecommunications, antomatic mapping and telemetry systems that make the c.\lslmg ,

skills and ways of working obsolete and require a new set of skills
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4, Need of operational improvement to streamline the existing complex and lengthy
operating procedures through re-engincering of the core and supporting functions
based on the new information systems

5. Consumers' sequircments that MWSS provide more customer-oriented services

~ 6. Improvement of overall corporate performance through efforts for reduction of NRW

and an increase of revenue and internal cash generation for funding new projects.

1.2 Key Issues

(1} Inefficiency

The most critical management issuc for MWSS is “inefficiency of organization and operations™
B ¥ p

tepresented by the following three key macro measures in 1995:

1 Slow expansion of service coverage: Population served by piped water supply is 6.5 million

or60%.
2. High non- rcunue water: Non- rwenuc \\ater ratio is 55%.
3, Low productw:t) Number of staff per 1000 connectmns is 10 cmployccs

* The following table compares macro measures in three comparable major cities in Asia: -

Table 4.1 Comparison of Maci"o:l\‘l'_ea.sn'res

 Measurcs | Manila . - | Bangkok < :|  Jakarta
ScmecCO\cmgc coo 60% L | 1% 5%
Unaccounted W'itcr (NRW) . - 35% : 31% CUs1%
Staff per 1000 Connections 10p 5.5p - 10.2p

Note: Data on Manita in 1995, Bangkok and Jakarta in 1991
Source: ADB Water Utilities Data Book - Asia and Pacifi¢ Region

iThc_'a'b'o‘."e table in:dica.tcs‘lhat opcrational efficiency of MWSS (Manila) in’ 1995 is far béhind
compared with the water l‘l(ilili\GS:iﬂ B':_mgkok in 1991, but s!ighgiy better than Jakarta,
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{2) Vicious Cycle

The incficicncy of MWSS organization and operations is caused by a vicious cycle in:MWSS

management that is explainced as follows:

l. Low Revenue and High Cost: Water revenue docs not grow as fast as planned by MWSS
due to higher non-revenue water level, inefficient billing and collection, difficulty in
increasing water tariffs, ¢te. In addition operating expenses, especially personnel, have been
increasing faster than revenue growth, sointernal cash generation (lCG), a funding source of -

capital expansion projects, is being diminished.

2. Budget Constraints: Due to slow growth of water revenue and low tevel of ICG, budget
appropriation for operating expenses and capital expansion projects is always constrained
and MWSS can not allocate a budgc( to micet the reqmremcnts of cach opcrating unit at’

reasonablc le\e?

3. Poor"Op_cra.tionsz Budget constraints become the major oonlriBuling factor for delay in
capital expansion projects and poor opcraiidhs and maintenance of ‘existing cquipmient, :
facilities and pipe network. Due to thb;s@ constraints and an incficient procurcment process,
construction projects aro oftcn behind schiodule, and supply materials, spate paits, tools and

nainténance equipment are always in shost supply l:hrough.ou"t the MWSS organization.

. Degra'dalion;of Sén’rices:' Detay inédnstnicﬁoﬁ lismits water su ﬁply c'apac'ity' of MWSS and ;
slo“s do“n the cwpansxon of scmc«, conncctlons tomeet the popu?atlon growthin tts scrwce

Earc-a In addition, poor opcratlons and maintenance coupled with delay m cxpans:on pr0_|ccls
become a major cause of water shortage that degrades customer services, ¢.g., frequent
mtcrmptmn of water supply, low watcr pressure and poor water quality. Thus the number

of service co:mectlons docs not i increase as fast as pranncd a larg:. amount of water is wasted

and customers dissatisfied with thc servwcs do not pay their water bill regularly. Those

: prob!cms arc also basis for pubhc criticism agamst meﬂicncnt managemenl and form strongk 5

; opposmon for MWSS to raisc water tanfls.,
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The above problems are closely interrelated and manifest themselves as a vicious cycle in the

operations of MWSS.

(2) Menopoly and Regulations

‘There are two fundamental causes for inefficiency of MWSS organization and operations. One is

~ monopoly of MWSS operations and the other is govemment regulations.

A watef utility is a natural monopoly because of the nature of water being a basic necessity in life
with no altemétive service or goods. In addition, MWSS as a govemnment-owned and controlled
corporation {GOCC) cnjoys an in(egratcd monopoly from development of water sources through
distribution of water to consumer. Due to this natural and government-owned integrated monopoly
of operations in the water supply service, the pnnclple of competition to create incentives for

cificiency does not work for MWSS at present.

- MWSS asa GOCC and public Utllil), is also heavily regulated by various la“s and government

“regulations at thc same level as other government administrative agencics in arcas such as

pcrsormel, procurement, finance, etc. This makes it difficult for MWSS to introduce comntercial -

principles into its orgarﬁiiation and operations to imiprove operational cfficiency.

1:3 Approaches

“In ordcr lo improve ovcrall eﬂlcwncy of orgamzatlon and opcrauons MWSS must be transformed
into A more nsponsn’e and accountable orgunzahon for consumers, and othcr stakeho!ders through

rcfonns at varlous Icvcls as follov.s :

+ Institution
e Organization
. Operations -

K Hﬁnjan rosources

¢ Finaneg
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(1) Institution

It is extremely difficult for MWSS to renove the aforementioned vicious cycle of management
through self-efforts for intemal improvement because the underlying issuc of ineflicicncy is deeply
related to the institutional setup so that commercial and competitive principles do not effectively
work. In order to solve this fundamental issue, the existing setup must be structurally changed

through external forces.

First, the existing legal framework surrouinding MWSS operations must be reviewed and heccssz@ry
lcgislati\-c aclion must be taken by the governmient, if necessary, to facilitate reform.: In June 1995,
the Natienal Water Crisis Act of 1935 was approved by the Congress and the Implementation
Rules and Regulations are being formulated by GOP. Th-e amendment of the MWSS Charter (RA
6234), still in discussion in Congress, must also be approved as soon as possible to assist MWSS
m strengthening its financial aspect. Necessary tegislative steps to be taken by the gov emmcnt will
be recommnended by the Joint Executive-Legislative Water Cn51s Conumssnon to be formed under

. _the National Water Crisis Act of 1995,

-+ Second, MWSS éoi_:ld be broken up into multipte unitsin order tocreate a competitive environment
- through lhe.less_eni'ng of the integrated monopoly.  Combined with u:nb[undling:, private sector

~ patticipation (PSP} could alsobe fnlroducaj to develop incénliv& for competition and to revitatize ‘

- MWSS opcmi ions based on the introduciioh of the commeréial principle.

 (2) Organization

- The CxiétingEMWSS could be transformied ‘ir.ﬁo a more cfficient and responsive organization for =
consumers and other stakeholders. The National Water Crisis 'A-#t of 1995 stipulaies that the
President of the Republic is cinpowered to revamp the excoutive Jeadership and reorganize MWSS
and LWUA. (At the time of writing this Final Report, MWSS is being rodrganizcd éccording to

~Exccutive Order No. 286 Issucd on December 6, 1995, pursuant to chubhc Act No. 8401

?’othem:se. known as the Nallonal Water Cns;s Act of 1995)

The strategy for the future MWSS organization will be centerod around decentralization bl‘_roulinc

operations including the customer service and O&M areas, cmpowerment by enhancing corporate
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planning capability and right-sizing through operational improvement, introduction of advanced

information technology and outsourcing of non-tnission-critical operations.

{3} Operations

MISS could also be improved at the operationai level, mainty through internal self-cfforts with
minimum support from outside organizations and/or professionals. Operations improvement will
be achicved through a full irhplemchlalion of the Information System Plan (ISP) and the Change
Management Program '(CMP), re-enginecring of the inefficient core operating processes, and

confracting out non-mission-critical aclivitics.

{4) Human Resources

As the characteristics of the MWVSS organization and operations change in the future, the skill-set |

of gx;sting employecs will also require change. An organizational success of MWSS in the futu e

 will highly depend upon its ability to sccure, develop and retain tho right people. Since HRD is a
~ long- -term issue, appropriate strategics should be established based o deﬁnmg future core sklils

~and competency rcqmred

In addition, fhe' incentive systein logeth'er:“-'i'lh' the career path must bc reviewed and modiﬁbd in
. such a mainer as to mofivate managers and cmp!())ccs Section 3. 4 of Chaptcr 3 dnscusscs the

: slratcg:cs to be takcn for st rcngthcnmg the HRD 'md manageinent arms

¢5) Finance

In the financial managenient area, the existing tarif¥f structure must be coviewed and a new one
proposed. New financial sources to fund the future capital expansion projects should also be

sought.
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2. Review of Current Operation
2.1 Laws and Regulations

MWSS as a GOCC and its operations as public illi!it)' arc heavily regulated by various laws and
nules. Major arcas of operations rcgulatéd by laws are water supply and resourees, tand use, water
related environmental protection, and scwerage and sanitation. MWSS organization, management
and employment are also rcgu!afcd by the MWSS Chatter, the Administrative Code, the Satary
Standardization Law, and the Alteition Law. Recently, the National Water Crisis Act of 1995 and
the BOT Law have become extremely impostant for MWSS in view of restructuring its
organizalion to cope with the impending water crisis. The amendment of the MWSS C harter (RA
6234) to increase the capitalization of MWSS and forcign/domestic outstanding loans and to

stiputate expeditious resolution of right-of-way problems is still pending and should be approved

by the Congress as soon as possible to expedite capital expansion projects and improve operations,

2.2 Organization

" - Key issues of the MWSS o'rganization can be summarized as follows:

1. MWSS's current centsalized organization appears to have been désignéd mainly for -
the execmion of dcvéfopment and ‘expansion projects; however, this slyle of |
orgamzahon may not be suitable for operations- and-mamtenance and for cuslomcr '
services which ncod the delegahon of authonty for spccdy decision makmg ' |

o2 'lhere are simply 160 many middle managcrs and conscqucnlly, each ¢ one ‘docs not
supcmsc man) staﬁ‘ The natural conscqucncc of this is a bureaucrahc altltudc and
- aslow dax,isnon makmg PIOCESS, Fu nhcnnom lhlS roqum,s managg,rs to spcnd mon,
time on “management for its own'sake”.

3. The “self-sufficient” cohccpt' of operations appears to be a problem -from- the
viewpoint of organizational cfficiency. MWSS needs many functions in the
organization in ‘order to bo self-sufficient.  This iﬁcr’-.asés thc complexity of
operalions and mnlnbutcs to mcfﬁclcncy In addltlon thls tcndcncy is also obscrved
among the funcuoml areas. ¢ - '

‘4. There arc some instances where duties are spread arﬁong diffcrent operaling units -
without ‘considering their inter-relationship.  ‘This is typically shown by the

- distribution of ptanning, and monitoring and evaluation functions, Monitoring and -
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cvaluation activitics arc scparated from the former, thus they only refer to previous or
historical data rather than to planned objectives. Furthermore, plans are sometimes
cnacted using previous performance or historical data rather than the objoctives to be 0]

achieved.

2.3 Operations

Major issues of MWSS operations are summarized as follows:

- (1) Planning and Budget

1. In order to develop the most effective plans, it is important that the Corporate
Planning Group coordinate with other depart_ménts and divisions more extensively
regarding their planning activities, and that they consolidatc and integrate functional ‘
plans de\eloped by operating units at vanous levels.

| 2. The Study Team obscned that planning aclmucs arc not cﬁ‘cclncly followed up in
the cvaluat:on proccss and consequently the results are not mcorporatod in the nc\t
: plannmg c:,c!e Currenllyihe Corporate Phnmng Group docs not have the evatuation
 function, which is under the Pcrfommncc Monitoring and Evaluation Division in the
: MIS Group. ' ‘ . : S 7 | _ %
3. MWSS does not appear to ha\;e clear pcrceptiohs of the mid- and long-team economic. o
- dcwlopmmts affcclmg water dcmaud in the MWSS service area. It should collect,
‘mamtam and updatc lnfomlatlon (such as nauonal plans cconomlc forecasting,
s mfnstmctur» dc\ctopment pmjects mduslnai de\clopment clc} for, corporale‘
p]annmg purposes and for ﬁumshmg various managers \\1lh data for planmng and
implementation.

4.  The Planning Division of the Planning and Programming Department lacks the
manpower rcquired to develop project plans, lbng--r_ange ir_l particular, from the
perspective of managemcnt and control, Fur‘thcm'\ofe it doeé not undertake the -
requisite momtonng and cvaluation proccss for coordmalmg all ongomg projccts for :
the Lorporafe-\x ide infrastructure program. ‘

5. Respons:btht) for project managemcnt should belong to project managers in the -
| Construc_t:on Area. However the Plannmg Bivision (Engincering Arca) should also |

be involved here for the puspose of coordinating these activities with Corplan which
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héndlcs corporatc-wide programs, pariicularly the usc of scarce resources such as
funds, manpower, cquipment and malerials. Maximum flexibility to respond to
unexpected problems could be achieved through a continuous cycle of projeét
planning, exccution and evalnation by a centralized group.

The Study Team observed that planning activities performed by operating units are
not ¢f¥icient due mainly to the complicated planninig process and the procedures
required by the COA and MWSS policies of strictly adhering to budget control. Lack
of coherence and coordination with the corporate-wide integrated plans and program;s
makes it difficult to secure cnough managemient resources for critical and strategic
business processes or activities.  Operating units make their own plans without
interfacing with Corplan, so their activilies are execoted on this basis. Sometimes,
operating units do not develop any plans and go on doing jobs as routine work without

considering corporate-wide goals. Situations tike these make it hard for MWSS to -

control and ma_nagé corporatc-wide and individual division’s missions and objectives

effectively.

The budget preparation process for MWSS starts with an estimation jof; fevenue.
When doing so for the budget year, r_even’uc‘ is calculated based upon such variables
as water prodﬁction, bitling efficiency and water taciffs. In the past, a problem

existed with the billihg éfﬁciency in that it was usually set at an vnattainably high’

level. _lt'appeared to be a “wish” rath_cr' than a “target”. Because MWSS's activities

{both operational and investing) werc budgeted based upon this “\vish(;d” revenue

;] which would not mat}:ria!izé, these budgt_:téd expenditutes had to be revised durihg the
year. Thus, the current budget preparation policy docs ot prove to be an effective -

‘management tool.

(2) Engineering and Construction

The problem resulting from two groups (Engincering and Construction) -

implenienting a project is a possible lack of coordination. This is very real in the case

‘of project management where the personnel from the ' Engincering Arca:: bandle

- planning, feasibility study and design, and the personnct from the Constiuction Area

handlc construction and acceptance, with nobody coordinating the work of these {wo

arcas. Al present, there are vartous communication problems between them. Projéct
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management may not be handled so effectively through the traditional function-
oricnted organization of MWSS which is somewhat burcaucratic and focuses on
control.

Documentation of vital information during the implementation phasc is very
important, especially when the project is transferred to the Operations Area, so that
when equipment needs repairs the necessary background information is readily
avaifable without consulting Engincering and/er Construction personnel .

As the Engincering and Construction Arcas go through various implementation
phases, the _pcrsonhcl acquire skills and experience which may not be avaitable in
written form. These acquired skills should be transfereed to other employees through
programs that MWSS could develop, either through lectures or on-the-job training,
so that the number of skilled and experienced personnel can increase. In the process,
those among them with leadership qualities could become principal engineers,
. increasingly in demand as more préjmls are implemented. Hence continuous skills

* teansfer programs are relevant to buitd a pool of such engincers.

At present, planning and dcsign phasés are conducted mainty By the aninccrihg'

- Arca, while the lmohcmcnt of Operations, QC, Conp!an and Finance is low or.

© nonexistent. Operahons should be involved ini the carly stages of the pro;ect so that
~ design conccpt and othe imporiant issues are discussed with Engincering. The QC
: funchon should also be involved at an early stage in order to préparc test
spcc:ficattons beforc acocplance tests are performed. Corplan and Fmrmcc should
: also cntes the pl:mnmg phase in order to 1denl|fy altcmatne fundmg SOULCES.
. | Thc documentauon of all imporant aspccts ofa prOJcct (such as pr:.llmmaly stud),
. feasibility study, desigin spcaﬁcahons bnddmg, a\\ards dramngs and ‘as-
constructed’ plans) is very important not only during the lmplemcnlahon of pro;cc{s
but also for future reference.  In addition, manuals such as AWWA Standards
reference manuals and handbooks are to be propnrl) kept. Al lheSc should be

compiled, propcrl) coded and storui in the céntral engincering data hbrary: The

uspons:blhty of the c,ngm_ccnng document library should be assigned at the corporaté: 1

level, and spéCiﬁc guidelines should be prepared as to the documents to be stored and

what group is in charge.
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{3) Maintesiance and Logistics

L.

Major issucs ar¢ centered in and around méintcnzmcc of facilitics and equipment, and
togistics of maintenance resourecs such as supply  materials, spare parts, tools and '
maintenance equipment. This is due to the lack of maintenance planning and
coordination among opcration, maintenance, material control and procurement
aclivitics. In spitc of the fact that those activities are closcly related, they are
performed by different offices and departnients, cach unit ﬁmctiohing rather
mdepcndentl}, resulting in incfficicnt maintenance and repair work.

It is extremely important for MWSS that the procurement planning of matcnals

spare parts, tools and equipment required for maintenance and repair work be

performed based on the nwintenance plan and schedule far in advance, since the
procurenicnt process reguires many steps and a long time. Presently materials, spare

paits, tools and repair equipment arc often not available when preventive or

emergency maintenance or repair is necessary.  Therefore, requisition orders are

prepared as a result of ﬁﬁding 4ite‘ms out-of-etdck during maintenance or repair.
Critical suppl) matenaTs and spare parts should be maintained as stock item and
whenever those 1tems arc used, ;mcntor) must be rcplemshed bcforu thcy becomc out

of stock.

{4) Cuslomer Ser’vices :

In soms, cases ncw cuslomers havc to xw.att for more than sm monlhs befon, they can

gct new water, scmocs dcspxtc MWSSs po‘hcy that lhc durauon of \ntcr service

instaltation shOu!d bc fifteen days. Thc: major cause for delay appcars 16 be the lack

of clear dcﬁmnons of responsibilitics for the pamos concemned.

MWSS mlplcmcntod the Scctoralization Scheme which has been gencraily well

~ acecpted by the uuslomer scmce arca, mcludmg sector and br'mch offices. I[owc\ er,

there is some confusion on the definition and scgrcgatlon of nSpOIlSlblhiICS among‘r :
operating umts espccnil) maintepance and leak n,p'ur work of thc distribution
netw ork sysiem, between the Operations and the Cu stomer Scrvics areas. Th:s is due’
to lhe fact that the Sectoralization Schere has been lmplcmentod by MWSS ina short '
period of time while negotiating budgetary arrangements with DBM.
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Some -’:iﬁzens scem to be tess conscious about the importance of water service. The
majority arc not aware of the operations of MWSS to expand reliable water service
and to cope with the problem of low water supply capacity; they think that water
supply is unlimited. Consumers unconsciously waste water for non-cssential
purposcs. There is definitely a noed for more public campaigns on the proper use of

and reasopable tariffs for water service,

{5) Information System and Communications

Judging from current insufficient manpower in both the 'MIS function and user
depariments and delays in training and data conversion, thé current implementation
schedule of ISP appears too aggressive and therefore the project is at high risk. To
lessen this, MWVSS has recently decided to adopt a phased approach for the
implementation of ISP and to focus their project efforts on the Customer Servicing
System and ﬂlé Financial Manageiment System. | However, ISP also requires CMP to
be in placc in order to ma*umnzf: its objective of streamtining various functional
pcrahons corporatc-\-.xde A detalled action plau for CMP has yet to be developed
: b) the Reorgamzahon Committec and the Manpower Committee. In order to take full

advantage of the implementation of ISP 'md CMP, the two projects must be carricd

' out undér closc coordination in a mutually complementary manner to yield great:

. S} ﬂCl’g}

* Activilies pcrformod in vanous funciional arcas of MWSS arg planncd momtorcd:
and evaluatcd using vanous data and mfonnauon A major issuc of ccmmumcauons :
is a lack of an mformauon conlro! S) stcm that includes data gathcnng sgonng, :

“updating and sharmg. “The information control system must be supported by good .

hardware such as communication lines and cquipment, and also by a reporting

‘mechanism and cross functional coordination in order to develop smooth and accurate

_mfonnahontransfcrmlhcorg'mlzahon Ho\\cvcr existing camnwmcatlons systems
in MWSS are \er} weak in both.  Another | ma_;or barrier that pw«mts qmoolh ;

cornnications is the’ corporate culture such’ as bureaucratic sed tape, blocking

smooth communication flow among departments and divisions with high invisible

\\'élls.
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