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PREFACE

i

In response to a request from the Government of the Republic of the Philippincq the Governmient
of Japan decided to conduct a study oh the Water Supply and Sewerage Master Plan of Metro

“Manila in the Republic of the Philippines and enlrustcd the study to the Japan !ntcmahonal '

Coopéralion Agency (JICA)

JICA sent:to the Philippines a study team headed by \'lr [‘ oru Ilay'{shl Nlppon Jogcsmdc

- Sekkei, Co., Lid, and composed of merbers from Nippon Jogcsuldo Sekkei, 'Co., Ltd. and o

Tohmatsu & Co., four times between November 1994 to January 1996.

“The team held discussions with the oﬁibials'cénccmcd of the Government of the Phifippines and

conducted field surveys at the study arca.- After the téam retemed to Japan, further studies were
made and the present report was prepared.

1 hope that this report will contribute to the promotion of the pro;cct and to the enhancement of

the fricndly relations between our two countries.

I wish to express my sincerc appreciation to the officials’ oonc.cmed of the Govcrmnent of the

Phitippines for their close uoo;:erahon extended to the tean,

February 1996

Kimio Fujita
President

Japan Internatiénat Cooperation Agency






February 1996
M. Kimio Fujita
President
Japan International Cooperation Agency

Japan
Dear Sir,

- Letter of Transmiital

We arc pleased to submit heréwith the final repoit of the Study on Water Supply and Sewerage
Master Plan of Metro Manila in the Republic of the Philippines. o

. The Study was completed through the discussions with the officials of the Governmeat of the
Philippines and the field invesligation during four visits from November 1994 to January 1996
and the home work thereafter. o : ' '

The Final Report w:isiéts of four volunics consolidating the two p:rogrcss_ reports and the interim
report ; Volume I - Summary Report which succinetly describes the study and recommendations;

Volume I'.l - Main Report which covers not only the long-term development plan on water supply
+ and sewerage for the Metro Manila but also institutional,” organizational, operational and
- financial strengthening plan for. the implementing agency ; Volume Il - Supporting Report. -
~ including detailed analysis and relevant information, and Volume 1V~ Data Report compiling

. collected data. R : S : o

" We wish to take this'qpﬁortunity to exXpress our 'siﬁcc:re_ geatitude to your Agen(sy, thie Ministry of
© Forcign Affairs, the Ministry of Health and Welfare and the Ministry of Construction. We also ™

" “would like to show ‘our appfeciation o the officials of the. Metropolilan Walerworks and

t Sewerage System, the JICA Philippine Office, and the Embassy of Japan in the Republic of the
Philippines for their kind cooperation and assistance throughout our ficld survey. :

- Very tnily yOurs,

' Toru Hayashi . o
Team Leader for the Studyon :
Water Supply and Sewerage Master Plan of

Metro Manila in the Republic of the Philippincs -



easy Apmg oy o dew

e

__.\«\\,//

yvrvwe

1

\ AvE 3T YNASVT | /
. . % VIZT3AON
e | o7
AT
x_ _ /
| o v
/\j W : AL AVSYa
onodow | | oMY=
Swuve : A3 ONOANTVGNVIN
VS3¥IL _ .
. AFg q..qu\\c i 4
o oo \ _
YNV _ TNV . LD NTocOTvD
A SNV RTIE NVS . S
. / SVIONYR
QALYW NVS 115 NozZ3n0 | f/ .
R N
: % ‘ "N3A
Z3NDI¥COoU I N e A ﬁn)J\cw

Sl

\ll\li\l\..rlll‘- . . .. e . . . WLHON




. Exceutive Summary






STUDY ON WATER SUPPLY AND SEWERAGE
MASTER PLAN OF METRO MANILA
IN THE REPUBLIC OF THE PHILIPPINES

EXECUTIVE SUMMARY

1. General

1.1 Background

At present, the MWSS faces a very important situation rcgarﬂing its operations. There are many
problems to be overcomie, such as considerably high non-revenue water (NRW) signiﬁdant delay
it the provision of distribution lines for the etpandcd water supply arcas, lack of groundwater to _
supply the separate water supply sy:,tem areas, delay of water source augmentation to mcct ever-

increasing demand, delayed progress of the sewerage syslcm, sbortage of necessary sla[‘f‘, cic.

Therefore, this Master Plan Study reviewed and analyzed ' the abovc-mcnt:oncd issues

comprehenswely and from all angles, and formulated a useful plan whlch gives a realistic

"gmdctmc aimed at the target year 2015,
1.2 Objectives of the Study

The objectives of thc _study ajre as oﬁtlinéd bciow: -

(1) To cslabhsh thc dcvelopmenl stratcgy on cxpansmn of scrwce areas’ as \\cil as

quality maprouement for watu supply, sc\urage and samtauon

'{2) To study how the MWSS (the implementing agency) should carry out cllicicnt
water supply, sewerage and sanitation SCrVices; and to cstablish strategics for

slrengthemng the orgamzallon and management

(3) To teansfer the technofogy a:nd'_ expertise related to the relovant planning and o

strategic development to the MWSS,



1.3 Study Area

The study area will cover the éight cities and twenty nine municipalities in Metro Manila, Cavite

and Rizal Province under the jurisdiction of the MWSS.
1.4 Target Year

The project target is to dcvelop a master plan to serve the water demand up to the year 2015 of
the entire MWSS jurisdiction as well as to develop a practicable master plan of se\\erage and

sanitation systems.

2. Water Supply
2.1 Master Plan

The basic indicators for water supply development are concluded as shown in Table 1. Figure ]

shows the relations between the implementation of the proposed projects and the waler demand -

projecticn.
* Table 1 Water Supply Basic Indicators ' ;@j
Description 1995 2000 2005 2010 | 2015 ‘
PijCCtOd Population (million) 10,787 | 12,152 | 13.385 | 14.595 115.729
Supply Coverage (%) _ 60 61 | 74 83. | 9
Served Poputation (million) 6.449 8.139 9.839 12,065 { 14.199
Ave. Unit Consumption Rate(llcapltafd) 193 | 2]l 226 230 234
INRW (%)~ . 55 {49 43 | 36 30
Daily Ave. Water Dcmand (mld) P 2,765 | 3,360 3,889 | 4,324 | 4746
Daily Max. Water Demand (mld) (3) 3,456 1. 4,200 4,861 5,405 | 5,932
Prospective Production Cap. (mid) (b) 2,806 | 3514 4014 | 4,014 | 4014
System Deficit (mld) = (a) - (b) | 560 686 847 1,391 1,918

" 21,1 Production Capacily to be Expanded

~ Deficit in the production capacity increases from 560 rﬁid in 1995 to 1,918 mld in 2015.. Thus, a
nc;.v water sﬁpply system shall be developed inclulding'ncw raw watér. sources, because it is
‘apparently that the capacity of the “Anpat Novaliches Water Suppl'y Syslé-m’_’ reaches at its limit.
It functions not only as an additional water supply system but also to ensure a supplemental

system in the event of an emergency.
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2.1.2 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 on up to the target year 2015, A dual water source sysiem is

necessary for a megalopolis like Metro Manila in case of unexpected emergencics.
2.1.3 Disiribution System to be Improved

The arcas supplied by pump should be as small in size as practicable and should be totally
isolated from the gra\}ity served areas to minimize maintenance and power cost. ‘Fhe main pipes
should be looped and reinforced to attain a stable water supply, uniform system pressures and
flexible enough during emergencies. The service arca should be subdivided into seven lacge

blocks to simplify operation and maintenance.

New pipes should be instatled to replace old pipes and for filling-out the ncmork to achle\c a
stabie water supply and uniform system pressures. Consequcntly, a total of 370 km of‘ mam

pnpe from 300 to 3,500 mum in d!ameter and several reservoirs sh0uld be expauded

Figure 2 shows the Water supply coverage of the pr0p05§d Baléra’-La Mesa Iineage and the

- Pantay iincage in the target year of 2015.

: 2 1 4 Sewuce Network to be Expanded

3 j 'lhc quanhly of small d:ametcr p]pcs (250 nim emd snn!lcr plpes) planncd f‘or in- ﬁllmg pipe -
" networks was cst:matcd con51dcnng the - cxlshng pipc dcnsnty and lhc mcreasmg scrvcd

: populauon The total estimated quantlty of small pipés to be expandcd is 4 913 km. .

2.1.5 Pipe Replacement

' The cxistiﬁg distribution pipes has a 1ofal length of about 4,300 km. Out of which, 50 % of the

-pipes are of ACP or of unverified mateﬁais, which is 'poss'ibly_a primary cause of 'pipc: breakape

or water leakage, totaling 2,054 km should be replaced.



2.2 Development Priority of the Prdposed Projects

Emphasizing low-cost but high benefit projects, the assigned priority of the proposed projects are
summarized in the following table. The first priority is given to the completion of the ongoing
projects AWSOP, UATP, and RPWSIP as scheduled. The “Controlling Unauthorized Water
Usc Project” and the “Old pipe Renovation Project” are ranked 2™ and 3%, respectively, aiming’
at NRW reduction. MWSP IIl is then pricritized, as a water supply augmentation/expansion
project, to cope with the increasing water demand. For rcinfnrocincnt of the cxisting waler

supply capacity, the “La Mesa TP 1 Rehabilitation Project™ is assigned st pn’oriiy.

Table 2 Priority of the Proposed Projecis

Priority Projects

i Acmmphshment of the ongoing projects (AWSOP, UATP,
: and RPWSIP)

2 Controlling Unauthorized Water Use Project

Old Pipe Renovation Project
4 MWSP III, including
Distribution System Improvement/Expansion Project
Service System Expansion Project
w3 La Mesa TP 1 Rehabilitation Project

p]

2.3 Project Cost

“Tho project cost is cstiniated using August, 1995 prices with consideration of the :past
: oonslmchon costs under prewous MWS‘; pro;ects The summary of the cost estimates for the

proposcd pro;ects is shown m Tablc 3

'i‘ab!e 3 Pro;ecl Cost
Foreign Portion Local Portion Total
15,895 41,567 57,462

© Note: Unit in Million Pesos
© 2.4 TImplementation Plan

Figure 3 shows the implementation schedule for the five selected projects. It is recommended
- that they be inip!emcnted on a per block basis for the entire system to be more effective. This
. manner of implementation of projects will also mean an absence of unnecessary delays due to a

* lack of coordination.
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2.5 Evaluation

2.5.1 Technical Evaluation

Figure 2 preseats the balance between the projected water demand and supply. "Figure 2 shows

the coverage arcas by the target year 2015,
Each phase is characterized as shown below:

(1) Phase I (1996-2000; full accomplishment of the ongoing projects and preparation for :

new water supply system)

- Depressed water supply conditions wilt persist during the first phasc Thé water supply capacity

will be less than the daily average demand even when the ongoing projects be accomplished The

private wells will serve as a dependable water source until thc seuond phasc

(2)‘ P_hase [} (200_i-2005; accomplishment of new water supply system) .

. All the ongomg projecls and the first phase of MWSP lll \wll be aooomphshcd ’Ihc water
* supply capacity will reach just over the average demands but less the maximum dcmand In

: conjunchon with that ‘the de.presscd water supply conditions will gradualiy nmprove if the pnvate

wcﬂs are utillzed effectwely NRW should be rcduoed preferably as scheduled in Phase 1 by the'

‘ rep]acementfrenewa! of dctenorated plpcs

(3) Phase 111 (2006 2010 stable lmp!ementalmn of augmentatwm’expansmn pro;ects)

* After the sccond phase of the MWSP 1 project will be condueted durmg lhc third the suppiy :

capacity will achieve a surplus against the daily maximum demand. There will be & remarkable

“improvement in the affected service areas.

{4) Phase 1V (2011-2015; achievement of the master pﬁm goals)

~ The surplus during the third phase will be further increased with lhe 'odmplétic;n of the MWSP'lll :

' pro;cct during the forth phase. However, it mlght be nccc.ssary for a new water source to be

developed in response to the actual population’ irlcrease or hvmg standard nmprovunent A

reviéw of the groundwater sources in the Rizal area, in which unexpected population growth can

8-



be bxpci:tcd, might become a pressing issuc. The targets set in Phase 1 should be reviewed in

light of the Mastcr Pian.
2.5.2 Environmental Considerations

“The overall conclusion of the cavironmental impaet assessment that the effects of both
construction and operation will cause no significant or lasting harm to the environment and
“should not be considered a factor inhibiting the implementation of the project, provided that

praciical countermcasures are taken.
2.5.3 Finaucial Evaluation

Financial data for the proposed master plan projects for water are as follows:

Average Tanff . % of houschold Financial  Financial FIRR
© tariff increase income Benefits Costs . .
" 643 Currentlevel 074 46,456 66,001 -5.4%
868 35% 100 58,020 66,001 -1.9%
1305 103% 150 80,635 66,001 3.0%
1736 170% 200 0 102,868 66001 ¢ 6.7%

It appears that in order for the master' pfa_n piojects to be financially viable, the tanif¥ level need
. tobeat least 2.7 times as much aé the cdrrent_tariff. '
3. Sewerage and Sa‘nitation_{
3.1 Master Plan
3.1.1 Basic Policy and Conditions for Preparation of Master Plan
~+ (}) Basic Policy
+:  Utilization of existing f:ici!ity!siysfem based on a low cost sewerage/sanitation system.

“+! Cooperation with related scetors especially utilization of private sector or the adoption of
. a BOT scheme



¢ Balanced developmient of water supply and sewerage/sanitation

A well-balanced development of water supply level and scwerage/sanitation facilitics has

been cmphasized.
« Cooperative dcvélt)pmcnt of sewerage and sanitation facilitics

The improvement of human health is mainly shouldered by the development and
approptiate management of sanitation facilities and sewerage systenis, aimed at watcr

énvironmental protection.

(2) Target Lovel

s Regular desludging once every 5 to 10 years in target year 2015 in Level HI supply

areas -
. Sc\vérage coverage: around 30 % of MMR

o Effluent: less than 30 mg/l at all proposed treatment plants for environmental protcction': '
(3) Basic Frame Value

The basic frame value was considered in compliance with the development plan and water supply
pfojection. Among the framcé', one feature is not to allow industrial wastewater into the sewer

systemy. -

'(4) Ciassiﬁbation i'nto Qfl"¥sife ireatr_ncnt area arid on-site treatment aréé_

MWSS‘S Jurlsd:clmn is dwnded into two aréas in comphancc wnh cntcna such as populahon
density, construction cost, devel()pment trends, environtmental impact and water supply levels. A

total of 50,692 ha is demarcated into off-site treatment and called sewerage framework plan

| areas.

" 3.1.2 Development Plan on Sewerage
- {1) Collection System and Treatment System

Interceptor system (first stage of combined system) is basically recomniended as a colléction

system with an emphasis on the low construction cost to realize sanifation improvement and



publi¢ water quality improvement considering financial viability. - As to the trcatment system,

low construction/maintenance treatment method is recommended.
(2) Sewerage Framework Plan

The target year is not fixed for this plén as it is a futurc framework. Considering the potentiat
wastcwater trecatment plant site, the following plans were compared and the Medium-Scale

Inland Treatment System was adopted.
¢ Small-Scale Inland Treatment System (SSITS)
+ Medium-Scale Inland treatment system (MSITS)
¢ Large-Scale Inland treatment System (L.S1TS)
+ - Occan Outéall System: (00S)
| s Improved _Oolea‘n'Outfa}l. System (1005)

Through carcful mvestlgahon of the rceommendod MSlTS catchment arca, the optlmlzed'

' Sewerage Framework Plan was ﬁnahzed and qhown below in Table 4

Table 4 OQutling of Sewerage System

System Name | Area | Population | Wastewater
: ‘ (ha) (persons) ( da:lymax )
i - N ; e : (m ID)
1 | Marikina = -~ 5,814 | ~ 1,104,226 274,057
2 | East Mangahan . .| 3,945 739,484 b171,429
| 3 | West Mangahan 5,111 | 1,062,550 254,277
4 | Muntinlopa | :3,786] 665928 162,347
5 | Paranaque: - . ¢ T | 6,557 1,323,275 | : 317,313
|6 | South Manila 14666 1,557,338 396,447
7 | Ayala 900 273,985 83,024 |
8 | Bonifacio ‘ 1,080 192,918 48,273
9 | Central Manila 3,692 1,723,086 386,890
10 | North Manila® - - 5,851 1,480,709 337,492
(MNTT river basm) . L .
North Manila’ 9,290 | 2,023,217 © 515,183
(San Juan Riverbasin) . ¢ ( .
sub-total - 115,041 3,503,926 | 852,675, |
Total 50,6921 12,142,320 2,946,732

11-



(3) Sewcrage Master Plan

10 systems were evaluated and prioritized. The arcas where sewerage development is highly
recommended and financially feasible up to 2015 have been designated in the Sewerage Master

Plan area. The Master Plan area is shown in Table 5.

Table 5 Outline of Master Plan Area

System zone Arca | Population | WWIP Remarks
"] (ha) | {persons) | System | Capacity
: _ {daily.ave
: m3/d}
West Mangahan | Ortigas 1,594 347000 | AL 72,000
South Manifa . | Gadalupe 588 ). 1620001 AL 207,000
South Manita 1,779 561,000 S
NAIA 439) 228,000
] Total 2,797 951,000 s
Ayala Ayala 600 1830600 [ AS © 40,000 | Bxisting
Central Manila | Central+Pandacan 2,620 1,383,000  (1DOD 0D 162,000 | 2,620
Sampaloc . sl 173,000} (2) Ocean | for Sampaloc | (Manila)
Caloocan 628 353,000 | Outfall * | Caloocan 4333
Balut " 1381 66,000 | for the | Balut SR .
Dagat-Dagatan - 676 355,000 | existing . | Dagat- ~ | are - already
o 3 | system . | Dagatan sewered
b Total : 4573 | 2,330000 ; :
@ : . & North Manila Cubao - 3,120 649000 | AL 282,000 | 800ha of Cubao
' San Juan - 2,244 519,000 = and 200ha - of
Mandaluyong : 460 123000 | : . | North * Quezon
North Quezon ' 200 . 142,000 R are - already
: ' ' L S ) sewered :
| Total 6024 1,333,000 i
Ground Total " - [ 115,568 | 5,144,000

: A L" Aerated Lagoon, OD— Oxldahon Ditch, A.5< Activated Sludgc
3.3 Dévelop:iléni Pian on Sahil_aﬁo‘_n :

Focus is put on the septage management plan composed of the regular desludging, collection and
disposal of septic tank septage. Ocean dumping of septage was also proposed as an intcrmcdiate
" plan Covenng the Tevel HI water supply area in 2015 by MWSS, wnslmct:on of five septagc

" treatment plant was proposcd Their target capacnty is as follows

Table 6 Sep!age Trealment Plant

| Capac:ly'(mj/d)
Dagat-l)agatan SiP S00
Quezon City STP ' 1,100
Taguig STP 600
Paranaque STP . © 800
g Binangonan STP 600

-12-



As to the onsite treatment facilitics, critcria for the septic tanks, like the groundwater level and
permcability were investigated. The upgrading of on-site facilitics to communal off-site systems

was also considered.

3.2 Proposed project cost

Proposed project cost by sewerage and sanitation is shown below,

Table 7 Project Cosf ( in Million Pesos )

. Total Cost Foreign Local
Sewerage Project ' 7,421.36 1,748.76 5,672.60
Sanitation Project : 10,226.23 - 4,052.02 6,174.21
Grand fotal ' 17,647.59 5,800.78 11,846.81

3.3 Evaluation

" One of significant benefit that may be derived from the sewerage/sanitation project is public

water quality improvement. The water guality in _20.1_5 is estimated Table 8,

Table 8. Water Quality in Pasig River in terms of BOD {mp/)

River System . Pasig River San Juan River
Location | - Check Check €Check Check Check Point
- Point; Point Point Point .. No. 14
Case . No. 6 No. 8 No. 9 No. 15 :
%0 S o -
{calculation basis } : - L . 30 - 29 67
2015 i T
without countermeasiue 12, S T Y C 36 N
2005 ' N ST R SR o
with enly IEPC K So1g ol s 2 .1
2015 S - :
| IEPC&Sewerage/Sanitation L7 ci12 ) s 4 29
1EPC; DENR project

Financially, it appecars that the application of the full cost rccovery coneept to the
sci\-er!sanitaliqn operation will be very difficult as indicated by the above financial data ©
tbnsidefing the fact that the master plan projcc{s‘will'jnot' be sufficient to fulfill MWSS’s

- mandate concerning sewer/sanitation. The following is the FIRR calculation result.

-13-



. Tariffincrease  Financial Benefits  Financial Costs FIRR

Case . ) .
L _ (raillion pesos) . (millicn pesos) .
1 Current level 20,634 25,252 -10.8%
2 35% 26,335 25,352 2.0%
3 103% 37,410 25,352 29.0%
4 170% 48,323 25,352 ")

(*}Note: The cash flow will be positive for nost years inhis case. Therefore, FIRR cannot be calculated.

4, Institution, Organization and Operations

The most critical management issué for MWSS is “inefliciency of organization and operations.”

There are two fundamental causes for the incfficiency of MWSS organization and operatiois.

One is the monopoly of MWSS operations and the other is government regulations. In order to

improve the overall efficiency of MWSS organization and operations, MWSS must be

transformed into a more responsive and accountable organization for consumcrs and other

stakeholders through reform measures at various levels.

4.1 Iu_slitutiroh :

As a result of our study on the types of ownership and managcmént_, the following conclusions

- werg reached:

1.

The core functlons of MWSS (msource managemcnt infrastreclure dcvclopment and

:v.hofesale arca) shall rcmam as a GOCC MWSS shall own: the entire asscts of |

'mfrastructurc from sourcmg through lreatmenl and transmmsmn to distribution. -

:_Thc Customer Scrv:oc Arca shal[ be. dw:ded into two or more units and prwatlzod lhrough

the salc of franchiscs.

As an initial step, one or two service sector(s) of the Customer Service Area could be

privatized on a pilot basis.

In the mi‘rastmcturc dcveIOpment arca, BOT or similar schemes shall be promotcd for the -

'dcve!opmcnt of water soumes treatment plants and major transmission facilities in order to

expand capital assets.

In order to secure financing for the major rehabilitation projects on the existing treatment
plants or other facilitics, MWSS may sell franchises to the private sector to operate those

facilitics bascd on 4 lease or concession arrangement,

-14-



MWSS should retain its scwerage and sanitation operations and create an independent and
separate operating unit independent of water supply operations within MWSS. The new
sewerage and sanitation unit should be headed by a Deputy Administrator who reports dircetly to

the Administrator or other senior executive.

In the long fun, the independent sewerage and sanitation system from MWSS may be sought as

capital projects and operations will expand.
4.2 Organization

In order to strengthen the MWSS organization, the following should be considered in the

reorganization:

1. :A centralized organization directly headed by the Administrator should concentrate on

resource managcmcnt engmecrmg and oonstruchon finance and admmlslrat:on

2. A decenlral:md orgamzatnon hcadcd by LOO or SDA should be dlrectly mvo!ved in

operations and customcr serwcc

3. Corplan MIS and PM&E should be combined to enhance planmng and mcm:tormg capacily.

and to mamtam integrity m the planning and momtormg cycle.

4 Part of thc matcnal managcmcnt functions (WSD and PMD) should be mtcgratcd wilh lhe: '

fac:hty and eqmpment mamtenancc funchon (CMD)
4.3 '_Opcrations P

MWSS needs to dcvclop. and implement a corporate plamﬁin'g process fér:loﬁgg ;'medi'mﬁ- and
short-term planning c}’ctes and to monitor prdgress of such plans. Operations itmprovement will
be achieved lhrough a full implcmcntation of the Infonmation System Plan (ISP) and thc'Change
Manag(,mcnt Program {CM P), re—engmecrmg of the mcmcwnt Core opcmtmg processes such as
--mamtenanoc and Ioglstics and contractmg out non mission cnucal aclivilies that include meter

: readmg, leak rcpa:r desludgmg, etc



4.4 Ytwman Resources

At present, MWSS employs approximately 7,800 regular and casual cmplo'yccs. The number of
MWSS employees and their functional composition will graduatly change over the next 20 years
due to various factors such as fower predicted major construction projects after the year 2005, a
constant increase of work volume in customer service and contracling out some routine

operations to the private sector,

As a resuit of the human resource projection, the total number of employees w:ll decrease by
1,660 from 7,796 in the year 1995 to 6,136 in the year 2015. The riumber of regular employees.
will increase by 579 from 4,616 to 5,195 during the same period because of a rapid increase in

service connections while the number of casual cmployees will decline drastically from 3,180 to

041,

4.5 Proposed Projects

'[here are NUMETOUS orgamzanonal and opcrauonal areas MWSS can strengthcn chcribelcss

the Study Tcam selccted the follomng five key areas to formulate the proposed pro;ects MWSS

' should cnwsagc

. Corporate Pianmng énd Momtonng
- . :l\1aintetlz§nce and Logistics
' -: “R&D and Labor:até:}ry;' Strénétﬁcr1i11g
o Hunéa:j Rcsoﬁrcps_ | |

‘s Management Information Systems.

5. Financial Study

- MWSS’s proﬁtabili{y was at ils highest in 1992, Since then it has kcpt dctcriorating: and 1995

may be at around break even pomt i€ not for interest income. The incréase in revenug has been
constrained by the limited supply capacity and the static tariff level whlle such e»:pcnscs as

personael, depreciation and finance charges have been increasing much fastcr,



It is projected that the future operations of water and sewer/sanitation will be both fairly
profitable thanks to a higher taniff level and increased service volume. However, some of the

financial covenants of the international loans will be niissed, especially for the water operation.

The current tariff level has been fairly high as compared to other water utilitics in ASEAN
countrics. When it is revised in the future, it should be set at between “revenue adequacy level”
and “affordability lovel”. The Study Team is of the opinion that the tariff is considered
affordable if the charge for water and sewer services is less than 1 percent of custormers” income.
" The Study Team further concludes that sewer and sanitation customers should be charged

cqually at a rate of 30 percent of the water charge.
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Part I General

1. Introduction

1.1 Authorization

“The Study on the Master Plan of thc MWSS's long-range strategy is in pursuance of the
Implerienting Arrangeinent, éighcd on April 15, 1994, between the Metropolitan Waterworks
and Sewcrage System (MWSS) and Japan International Cooperation Agency (JICA). JICA has
organized a study team ("the Stﬁdy Team") consisting of cxperienced specialists in the ficlds

required in the study.

The Study started at the beginhing of November 1994, and was comp!etcd by the end of January
1996 This Final chort compiles the results of the studics durmg the pcnod from Noxcmber ‘
- 1994 to January 1996. ' '

1.2 Ba(:kgrou nd

‘ Thc Repubhc of the Phlhpp:nes is homc to some 63 million pmplc 16 % of whom live in and

“around the capltal of Manila. As w:th many of the other countnes in the region, the miain urban B

center of the: Phlllppmcs (the Metropo!ntan Mamla area) is suﬁ‘ermg from an: mcrcasmg

- popu!atlon ( 2. 41 % average annual growth ratc ) whlte its mf‘rastructure is slrammg to moct the

' current demand plaoed on |t by the esustmg populaoc By the )ear 2015 the popnlatlon of the -
i area is prcgcctcd te grow to '15.8 mllhon peoplc further addmg to lhe demancl for 1nfrastmclurc o

S(‘WICCS

" The water supply in Metro Manila was establishcd in 1878 by the found of Don Francisco .

" Carriedo y Pen,do in 1878 as ehown in “Brief History of Mamla s Water Supp!y Supporlmg
'_ Report. Currently, walter and sewage services are supplied to the p0pulacc of the Manila arca by -

- the Metropolitan Waterworks and Sewerage System (MWSS). The service arca of MWSS

covers 2,110 km®, encompassing eight cities and 29 mummpaht:es the National Capltal Region ¢

(NCR), Cavite Province and Rizal Province. MWSS provides water supply to roughly 66 % of
the people in the NCR, 32 % in Cavite Province and 16% in Rizal Province with watcr MWSS
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operates sewerage systems for about onc million people, or 11% of the residents of the Metro

Manila Region.

‘The seriousness of the difficulty facing MWSS is such that it was deemed best that a

comprehensive study be conducted.
1.3 Objectives of the Study
The objectives of the study arc as mentioned below: |

(1).  Toestablish the development stratégy on expansion of sérvice arcas as well as

quality improvement for water supply, sewerage and sanitation.

(2)  'To study how i.hc MWSS (the implementing agency} should carry out efficicat

water supply, scv.crage and samtatmn scrwces and to establish strategies for

o strcngthemng lhe orgamzation and managcmcnt

© {3} To transfc'r lhc tcchnblogy, and ckpcrtisc related to the re!c\}ani p!a'nnirig and -

* strategic developmient to the MWSS.

In ‘addition to the objectives outlined above, the Study adheres to the following general points:

+  To follow a macro-level versus a micro-level approach. It is imporlant in a study of

' this scalc that the largcr issucs bc oon51dcrcd as the pnmary effort. ln 50 domg, the

: mcdmm and long -rang¢ goals of the MWSS can besl bc servcd

" . e To ba"sc‘lhc recommiendations of th'Smdy bnga’réatiétic appréach.' It is igni‘portafnt
that practical applicati'on' be stréssed so that the recommendations of the Study be

put into praclice rather than on a bookshelf.

e To review the Master Pian on a regular basis. The projections and assumiptions

contained in the Study must be examined and if nocessary modified to ensure that

:th'ey accuraitdy reflect the acival conditions |n the Stady Arca,



1.4 Study Arvea

The study arca will cover the following eight cities and twenty nine municipalitics in Metro

Manila, Cavite and Rizal Province under the jurisdiction of the MWSS.
(1) National Capital Region (NCR)
-~ Cities ()
. Manila, Pasay, Quezon, Caloocan, Méndaluyong, Pasig, Makalt

Municipalities (10}

Las Pinas, Malabon, I%‘larikina,'l\(untiﬁlupa, Nayotas
- Paranaque, Pateros, San Juan, ’;"ag_uig,3 Va!_c.nzuc]a
: :(2:)' Pr(wiyc;: of Cavite |
City()
| Civite
. Municipalitis (5
Bawor, Inius, Kaivit, Nox'gleta, Rosario ;
(3) | Province of Rizal l- |
Muqiéi,;aiﬁes (14)
Anéono, Antipéio, Baras, Binangonan,.Cainta, Cardona,; Morong,
Jala'jala, Pililla, Rodriguez, San Mateo, T;nay, Tayztay, "re;n_asa
1.5 'I‘ali'g.‘c.t Ycal o

The project target is to develop a master plan to serve the w'at;c;r demand up to the g,@a_i_ﬁ_(lli of
the entire MWSS jurisdiction as well as to develop a praciicaBlé master plan of sewerage and

sanitation systems.



1.6 Study Team Organization

Bascd on a mutval understanding between JICA and MWSS that the Study will be undertaken

with close coordination of both partics.

MWSS created the Stecring Commiftee as well as

Countcr‘bért Team soon after the commencement of the Study in the Philippines. Since then,

vital assistance has been provided to the Study Team by all the department of MWSS related to
the Study. '

JICA Advisory Commilfee

TR
RS

Name
1. Mr. Hidenori Aya
2. Mr. Sadao Nagaoka
3. Mr. Osa.mu Ikeda
4. M. Hirofumi Okahisa
5. M. Shigeo Kanai
© JICA Study Team
~ Name
1. Toru Hayashi
2. Takashi Kawabe
3. ©  Yoshthiko Sato _
4. . . Masanobu Ishicka =~
S, : Satoshi Omoto
6. Kenji Hiramatsu -
7. Toru Suctake
8. Kunio Kishino
9. Arsenio ). Vistro
- 10, Masaham Kina
Etmer E. Es¢oto
“Toshihiro Hanyu

' MWSS Steering Comniittec

S =

Name

M. Edu:irdo M el Fierro
Mr. Leovigildo S. Veroy
-Ms. Macra A. Crnuz

Mr. Alfredo U. Tirante
Ms. Loida S. Dino
Mr. Gregorio N. Garcia

- Position

Chief, Advisory Comniittes
Ph. D, Prof., Musashi Institutc of Technology
Member, Public Corporation Management

. Ph.D, Prof., Scikei University
. Member, Water Supply Planning

Chicf Engr., Southern Fukuoka

~ Water Supply Authornity
: Member, Sewerags Planning
© Manager, Research and Technology

Devclopment Division,

o Japan Sewage Works Ageﬁcy

Mecmber, Scwerage Plannmg
Senior Counselor,

Infrastructure De»clopmcnt Institute - Japan

(After Stage I, replaced by Mr. Qkalnsa}

* Posilion”
- Team Leader .

Public Corporation Managément

_+ Water Supply Planning (1)
- - Water Supply Planning (2)

Sewerage/Sanitation Plavning

‘Organization Management (1)

Organization Management (2)

‘Financial Management

Laws & Regulatnons/Socnocconomlcs

City Planning

Water Quality/Environment

~Coordinator -

E_Qgtuon

Chairman, Sr. Deputy Administrator
Member, DA for Engincering
Member, DA for Construction
Member, DA for Administration
Member, DA for Customer Service

Member, Accig. DA for Finance
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R
o

1.
.

Mr. Nestor C. Fernando
Mr. Rolando E. Roca

MWSS Counterpart Team

e

9.
10.

.
12

13,
14,

I5.
16,
A
t3

- Noel M. Angeles
* Rolando C, Pulido
. Philip E. Cases
~ Basitisa P. Celso

Name

Graciano B. Calayan, Jr.
Alfredo C. Abalos, Jr.
Senen S. Dizon
Evangeline B. Dacanay
Edgardo Q. Esteban
Bencleo A. Fontanilla

Romco P. Auslria
Ro-.d.rigo Q. Yabut

Amparo C. Canamo
Marietta G. Flores

Merityn O. Oriha
- Ma. Asuncion J. Bandiola

Cristina A. Aguilar

‘Allan M. Mendoza

1.7. Organization of the Report

Main Report (Volume 1)

.-+ Data Report ( Volume IV)

~ Financial Mgt.

Member, Acctg. DA for Operations
Resource Person, Manager, PPD

Project Coordinator
Asst. Proj. Coondinat'r
Water Supply

Water Supply
Sewerage

Sewerage

Sewerage
Facility Management

Water Quality/Env't,
City Planning

City P_Ianning '
Organization Mgt./
Public Corp. Mgt.

" Socioeconomics

Socioecononiics

- Laws & chulati'ons ‘

Custonters Service
Financial Mpt.

~The Study chort"p:cpatcd:arp as follows:

" Summary Report {Volame I)

* Supporting Report ( Volume i)

Position

Div, Manager.,
Principal Engr. A,
Principal Engr. C,
Principal Engr. A,
Department Mgr.,

- Utilities Services

Officer, _
Sr. Utilities Services
Officer,

* Chief,

Utilities Services
Chicf Chemist,

'MIS Development
‘Chief B,

Chief Economist

IRD Chief;
Sr, Economist,

- Administrative
Services Ofticer -

Sr. Corp. Atty.
Acctg. Tech'l. Asst.

* Division Manager

Sr. Corp. Budget

~ Analyst,

PPD
PPD
PPD
PPD

- SSD

SsSp
SSb

WSTD
WSTD

- PPD

PPD

" HRDD
PPD
UATP

LD

" ODACS
'CORPLAN

FCBD

“The Summary Repoﬁ prescnts the csseatial rc:sul.ts'.'of the wholc Stud)" v}hicli is cxtfaétcd_fr@n :

the Main Report. Details are discu_sscd in the Supporiing Report in supplement to the main

report. Further, data referred to the Main and Supporting Reports are summarized in the Data

Report.



2. Preject Fraiework
2.1 National Economy
2.1.1" General Conditien

?According to the NEDA, the following conditions arc ¢xpected in the f‘oreseéab!e future:
+  Shift towards expouts
] Dec!ining role of the agricullure'sccmr
] lnc;easing role of the service sector

. Hamcsscd inflation
© Accelerated foreign investments are ':cxpcctcd duc to more skable pbliﬁcal and social climate.
2.1.2 GDP

GDP for the natioi is expected to grow from P1,610 billion (]995} to P6,150 billion {2015),
representing an annual real growth of 6.9 pereenl. GDP per capita will likewise go up from

" P23,500 (1995) to P66,500 (2015}, .an évcragc 5.3 peroent rical annual growth.

As for GDP fo'r ﬂm’ NCR, it is ‘cx‘pcctcd to incréasc from P480 billion (1995) 'to:P} 290 billion - .'
_ (20[5) an average 3,1 percent real annual growth. GDP per capita f‘or the NCR wnll bc g

- P104 200 (2015) as oompand o Ps3 500 (l995) an “cragc 34 pcrocnl nal amma} growth
213 Inflation

It is estimated that the inflation rate will gradually go dowa froin the current 8 percent level fo 4

: pcroént toward the year 2005 and lilen remain there '!hrough the year 2015,
'2.1.4 Foreign Curréncy Ex_chan'gé Rate

“The futore forex rate of Peso to US dollar is estimated to gradually go up from P25.5 to US
$1.00 (1995) to P30.3 to US $1.00 (2005). It will remain there through the year 2015,

-6



%

2.2 Scetor Plan

Various studies rclated to the water supply and sewerage and sanitation sector have been
conducted by government agencics and ILAs in the past 10 years to develop the following -

national and scctor plans:
+  Philippine Watcr Supply & Sanitation Profile
¢ Medium-Term Philippine Dcve!opmént Plan (1993 - 1998)
»  Philippines Water Supply Scctor Reform Study =
¢  Phibippine Watcr Supply, Sewerage and Sanitation Investment Plani (1994 - 2000)
- Plulippine Water Summit, 1994

.« Water Supply, Sewerage & Sanitation Master Plan of the Philippines (1988 - 2000)

The Goverament of thc: Philippiné% : through the Medium-Term Phi]i'ppinciDc\’elopment Plan _

T (MTPDP) {1993- 1998) has manifested - its commitment to the dcvclopmcnt of safe and

" dependable water suppl_y, scwerage and sanitation facilitics.” This document pmwdcs pollcws

and investment prograhls which lay out the' foundation of a strategy to acce_'.lerate sector

* development through inslifulional‘ reforms at all govénimcnt levels and equitable mobilization of

1eSOUICes bc_t\\'oen urban and rural arcas.

" ‘The key measurablc !argets of thc \\atcr sector in the MTPDP for lhe targot ycar of 1998 are as '.

’ foliows

o 'Incrgasc thc cowragc of popu!atlon (cxcluding Mctro Mam!a) senred with adequatc
poiable water from 78 percent to 84 percent of the populahon corresponding to” 71

percent in other urban areas, and possibly 94 percent in the Tural arcas.
' Construct sewerage facilitics in Mctro Manila and other highly urbanized aréas,
»  Construct 1,765,000 oilet Facitities natiomyide.

The MTPDP estimated the ﬁnancmg rcqmrcd for the mfnslmctu ru progmm of lhc scctor far lhc

following years (in million pesos at 1993 pnoes) as follows:

1993 1994 1995 1996 . 1997 1998  Total
3914 4864 5471 6,506 5879 5115 31,749 |




The investments in water scctor have been clearly one of the top priorities of the national
governmend in addressing bottlenecks to cconomic growth.  From 1987 to 1992, public
investments in the scctor reached over P31 billion, reprosenting akmost 22 percent of the total

public infrastructure spending and ranking third behind the cnergy and transport sectors.

As cvidenced by the presentation given by the secretary of the Depariment of Finance at the
National Water Summit in December 1994, howgver, it is considered that compared with the
demands of growing population and urbanization in the country, the pace and event of resource

mobilization for the water secior requircs urgent seform in view of the following indicators:

»  Duc to the national government’s scarce fiscal resources and delays in project execution,
infrastructure spcnding for waler in the 1987 to 1992 plan period was only 56.8 percent
of the target.

s In term.s of ﬁhysiéal accbniplishmcnts, only modest géins_wcrc attained over ;Ix:e} p.rc\:.'ii:.»us
plan pen’éd in regard 1o improving ab;ccssi to p‘ot.able‘watcr supply. The 1cvcl.. of
nationwide accessibility to potable water grew from about 63 percent in 1986 to about

76 pe’roe'nl. by 1992,

e " QOver the modmm—tcrm about P82 bllhon in mfrastmctun, medmg is planncd undcr the
Public lmcstnu,m Program from 1995 1o i998 This covers water supply, lrngat:on

flocd control; sewerage and sanitation and hydropower In addition; some 138 blHlO[‘l

(about P99 biltion) in prqccls havc bu:n 1dcnhﬁcd for prwatc sector parhmpat:on in the

form of BOT and other simifar schemes.

Thc DOI' acknow]odgcs that the past rword of govcmmcnt ﬁnancmg and nuplcmcntahon of .

© water mfraslmcture projects and the urgent futun. m\e.:,tment ruqutruncnts in the scctor have
madc it necessary to explore options to involve other players in the economy, broaden funding

© Sources and nnpm\e fmanc:al administeation.

The objective for the water seetor- financing will be to cnable higher levels and'.qu_ali.ty' of
- investment 10 mc:.f:t the demands of the public for well-being and growth. The thrust of water
sector financial policy will therefore be to address the limited financial resources of the national
_ gbv_ernmcut to fully supboﬁ infrastruclure investments over the medium term, promote better

cost recovery i the provision of water and sanitation services, focus government intervention,
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and support and encourage the partici'pation of local government units and the private scelor in

water service operations and investment, The DOF identifics the following four key stratcgics:

1.

2.

3

4,

Greater Reliance on Market Forces
Local Government and Private Scctor Inifiatives
Government Suppori for Witer Sceior Financing

Full Cost Recovery

A number of important initiatives have been recently undertaken that are intended to broaden

financing options for the water sector as well as fo ensuse its fiscal sustainability. The more

notable ones together with action plans arc as follows:

NEDA Resolution No. 4

NEDA Resolution No. S

Securing Grant A531stanoc

New Local Government Codc and Expanded BOT Law

MWSS P_n'vatization Task Fo_rcc '

NEDA Investment Co{ar&in_ation Commillce

. National Water Resources Board

A vu); 'recén'ﬁ taw, the National Water Crisis Aci of 1995, gives emergency bou:.'ers to:- the

Prosident for 3 period of one year to address the nat:onwxdc water crisis “hl(‘—h ady ersely affects

thc health and well- bcmg of the population, food producuon and industriatization procass.

Among the powers that the President could excise under this law arc:

o _To enter into negotiated contracts for projects to be implemented under BOT and/or ‘

related schemes .
To reorganize MWSS, including’ the privatization of any or all ‘of its ‘segments,
opcrations or facilities | ' '

To upgrade the compensation of MWSS personne! at rates commensurate with improved

and efficient revenne collection,
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This Act has created a Joint Exoc-utivc'-bcgislati#e Water Crisis Commission which witl conduct

| in-depth and detailed study of the entire water supply and distribution structure, among others.

2.3 Population Projection

The population projection of the Study Arca for the year 2000 and the target year 2015 is based

on analysis of past population treads, and summarized in the following Table 1.1:

Table 1.1 Population Projection {Summary)

Region/

Population Growth Rate (%) Increase
- Province ' 1990-2015
1990 2000 2015 - | 2000/1996 | 2015/2000 {timcs)
NCR 7,948,392 | 10,011,629 | 12,435,785 2.33 1.46 1.6
Cavite 457,020 611,582 875,774 3.06 2.2} 1.9
Rizal 982,940 1,523,252 | 2,435,034 4.4% 3.18 25
: Tolal 9 388 352 | 12,152,463 | 15,728,593 2.61 1.7 1.7

 As can be obsemd in the table the most populated arcas are conccntmted in NCR, whnlc the

fastcsl growing arcas are located in Cavite and Rizal, the mtemlcdlate and outer arcas of NCR,

‘as & oonsequcnoe of the decentralization of economic activities and réscttlement areas. Also,

‘growth i n the Outcr arcas of the metropolis is mcreasmg rapidly duc to thie availability of low

~ priced land and the '\bscnoe of traffic.

3,000,030

2500000 §--— —J}----

2000,000

. POPULATIO Lo




2.4 Fxisting Land Use

The existing general configuration of Iand use of the MWSS service arca as of 1994 is

summarized as shown in Table 1.2:

Table 1.2 Summary of Existing Land Usc -

Built-up | Recreation, _ _ ~ Percentage
Region Area Park, Sports, | Agricult | Forest | Wetland, Total | Over Totat
___ Qpen Space , | Others | Land Arca
| NCR 33932 | 8,600 5923 | 7171 | 5014 | 61,240 |  29.02
Cavite 2,640 343 11,027 | 3,520 1,001 | 18,621 | 882
Rizal 5,962 1313 26,195 | 96,407 | 1267 | 131,144 |  62.15
Total 42,534 10,256 43145 1107698 | 7372 211,005 100.00
Percentage _ :
Over Total 20.16 4.86 20.45 51.04 349 100.00
Land Area | B :

" The tab!e shows the Study Area to be 51 % forcst mostly in the provmcc of thal (Rodnguez

Antlpolo Tanay, Pililla). Agricultural lands dommate the Study Arca next at 20 %, ensued by

recr;at:onaifparkaf'sporm.fopcn SPROES, wetlands and others at 4.9% and 3. S % respectne!y

- Built-up areas (residential, commercml mdustml 'md institutional areas) whlch are mostly

s:tuated in NCR (79.7 %), Cavite (6 2 %) and the \\estcrn part of RJzal Province (14.1 %) cover
20. 2 % of the Study Arca.’ Fll'ty-se»cn parocnl {57 %) of the cxlstmg urban area is n,ssdcnhal

wh:lc 'vacant lots ownied by pnvqte mdwndua!s speculatmg on thc cver. mcreasmg real estate

: pnocs make up alarge part of the urban area.

Opcn 'spaccs‘ ref'et o the vacant areas withm thc built-up arcas and unocéupied Subdivisic‘ms

whlch are also made up of grassiands, These open spaces cover 124 %, 1.6 % and 1.0 % of‘
NCR Cawtc and Rizal, respectively. Wcllands cover 1.9 % of the total land arca and are

mostly concentrated in Navotas, Malabon, Paraiiaque, Las Pifias, and Taguig (NCR), Taytay -

(Rizal), and Cavite City, B_acobr, Kawit and Noveleta (Cavfté). - Others refer to:water {su{fa_oe

areas, and covcr's 1.6% of the total land area, -

The current land vse condition in the Study Arcais dmded into 6 catcgoncs for thc watcr supply
study; built-up or residential fand use (3 sub- caiegones high, medmm and low dcnsny)
industrial fand use, agricultural land use, ‘forest land, opea space and “cllands, and is shov\m in

Figure 1.2
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2.8 Laiul_ Use Plan

The Jand use fosceast based on current trends and plans was produced taking into consideration

the urban expansion in the Study Area.

Basncally, the estimation of populatton growlh by rss:dcmnal land use is introduced to determine
ﬁ;ture re:31dent:al condittons in cach city or “municipality. Population growth in thc resmlcnl:al
arca is cxpcolcd f.o reflect dcvdopmcnt oond:tlons espc(:tally m NCR, and is taken into
: ‘conmderauon in thc future land use study Thus each land area is extrapo!atcd using current .

and projected pattems of popu]atlon gromh and current land use areas.

Delalled adjustments in the final Ia.nd areas are made oons:dermg urban dcvelopment mdustnal

‘ trend Iand avar!abrhty government policies and other factors.

Table 1.3 shows the cshmated six major ealegorics of future !and use: residential, commercial,

- industrial, mst:tutlonal opcn spacc and others

Table 1.3 Future Laml Us_v0994 and 2015)

Total ) 1994 : ) 2015
Regions | land | . o ' ' L -
Frovince | Arda(hay | * Resid Com ind Inst | Onhers Resid | Com !r-d | ind | Others
NCR 60,173 22,361 2,925 3,782 | 4,214 26,391 33,747 | 4,149 | 4274 ) 5,024 | 12,975
Cavite | 12621 2,063 96 EiL 313 15,845 3,600 150 450 406 13,974

" Rual | 131,044 | 5,253 | 130 | 473 | 96 | 125192 | 10,100 | 237 | 745 | 188 | 119,831
Totl | 209,538 | 9,597 | 3,151 | 4,559 | 4,623 | 167,428 | 47,497 | 4,376 | 3,313 | 3618 | 146,784

Nefe: NCR (Total land arca t\-.‘!udmg res lamalion Imd}

Comparative bar graphs are proseated in l*;gurc 1.3 by rcg:ons and for 1110 enlire Sludy Area

showing thc changes in lhc iand arcas from 1994 !o 2015

A colored fand use map has also béen produced, giving the results of the study in a condensed

form {Figure 1.4),
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2.6 Zoning Plan

Zoning classifics the cities and municipalitics in the Study Arca by order of priority in terms of

urban development growth and water demand by 2015. Thercfore, the zoning plan is formulated

‘taking into account the results of the poputation studics and the development issues and concems

" described in previous reports.

Accordingly, a tentative zoning plah is formulated considering the results of the population

study, urban development trends, and industrial projection.
Conscquently, the following prioritization of zones was carried out according to the potential of
the areas for development: '
1. High potenfial for development
2. Moderale potential for de\;je!opmen_t
3. Consolidated vrban zone
- 4. Future urban expansion zone
5. 'Agt'i01llmraU forest sone _

6. Prescrvation zong

. In ‘conclu'sidn,.while dévelopment policies provide direction for urban growth, :metrop;olit'an

Manila is a piélmejof‘ urban spraw! and high density centers {Ma’ﬁi!a, Makati, ¢ic.) expanding

- towards the' periphéral areas of the ﬁ1etrdpoli§, i’aitiénlar_ly‘ the ‘south (Bacoor and Imus in
. Cavité} and the east {Cainta, 'Antipoio and Angono in Riia!). Future development trends within

- the NCR project the in-filling and intensification of land uses. Portions of Quczon Cily, northern

Caloocan, Parafiaque, Las Pifias and Muntinlupa are expected to be fully populated by the target

year 2015,

The zoning plan is shown in Figare 1.5, according li_) the potential of the areas for development.
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27 Categorization of Fastest Growing Municipalities

To perniit the full comprehension and optimum vse of the results of the present study, and for
‘comparison between each trend analysis, mainly within the urbanized areas, fastest growing

municibaﬁtics were ¢ategorized and shown in the {able below:

Table 1.4 Catégorizaiion of Fastest Growing Municipalities

Fastest Growing - | Fastest Growing ;[ Fastest Growing - . .
Muricipalities in - | Muni¢ipalitiesby * | Municipalitiesin | Evaluation and Selection  of
Region | Terms of . | Land Development | Terms of Priesily Arcas ) o Remarks
© | Poputation . | (Urbanland | Industria) Land (High Potential  Developmant _

L"mM.h : Increase,) : Gmm.h : A.reas) (‘}

{*) Showing only the
A calegory  {Areas
with high potential for
development)

NCR

Valenzuela Las Plﬁas
Parafiaque . - | Valenzuela ° ] ‘
Caloocan (north) | Quezon {**) Tapuig, Manifa-
- Cavile Coastal area,
and Laguna de Bay
Reclamation Area
may bz included if the
proposad development
by the goverament
takes effect. :
(*) Showing only the

Cavite | Bacoor

fus A category (Areas
with high potential for
: ) o davelopment) . )
Rizal © | Antipale (*) Showing only the : g '
- | Cainta = Anpor A A category {Areas
Angono aras TTaylay BN with high potential for
SanMatea - | Sen Matco and porfiars ol'Camla and development)
Rodriguez e Tmay : Taytay . .
: Bmangonan )
Yegend: - '

High potential for devclopmenf

{__] Modcrate potential for development

These growing muﬁicipalitics which are exbectcd to have high potential for dcvclopménl imay be

considercd as the priority areas for development and water supply projects.

While development policies provide the direction f'br urban growth, Mbtropoiilan Manila givcs a
picture of urban spra\\l and high dcnsnt) formatlons in major cily scctors, extending towards the
perlpheral arcas of the metropolis, pantcularly the south’ (Baooor and Imus in Cavltc) and the

cast (Camta Antlpolo Angono n Rlzal)

Prcscnl development trends seo thc m—ﬁllmg and m!cnsnﬁcahon of Iand uses w:thm NCR and

. peripheral arcas of the mctmpolis
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"Fhis is evidenced by the construction of highly-dense townhouses and condominiums xﬁﬂlin the
mature soctions of the urban core adjacent to major arferics. Development trends in the future
will also sec the renewal and redevelopment of large scale mixed-used developnichts in strategic
locations of the metropolis, particulardy in the remaining open or vacant lots and former military

camp arcas.
2.8 Conclusion

Populiation, land use, water use and other related factors provide the basis for plannihg the
MWSS Water Supply and Sewerage System Programs. Population projections for the MWSS
Study Arca are prepared for the target year 2015 when the population in the Study Arca is

forecast to reach 15.7 million.

Other factors, such as future goverament programs and land uscs, may also influence the MWSS -
service area. Scctoral spcndl.'ng'in‘ the MMA in the foresceable future will sustain the emphéﬁé
currently placed on environmental and social 'scfviocs, yci the samc..tr'cnds in infrastructore
development will continue. ' Future land us¢ and zoning plans in the NCR s_ho'\_v that xmligratibn
fwill'véc_r towards intermediate and ouler ateas. Nevertheloss, water supply and waste waler
prografns will be plnas¢d to aéoonimbdéte any ui‘rp:i'cdicicd changes in poﬁu[alio;i; land use and

government policics by adjusting the time and sequence of later phases,
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3. Corporate Mission

3.1 Corporate Mission

A corporatc mission defincs the universal objectives, roles and responsibilities of the enterprise
" to carry out ils busincss. ‘The corporate mission of MWSS to fulfill its public duties and

“enterprisc efficiency is defined in four arcas as follows:
1. Provision of Water
2, Comributioﬁ 16 Public Health and Safety
3.. Securing Environmental Conservation

4. EMcient Management of Entorprisc

Public dl.lti.t':‘»S of the corpo:rate missioh té be achicved by MWSS arc further .cxpa‘ndgdia.s follows:
o Prd\fi.?siqn of ‘W.atcr to All Customers |
e Uni;ﬁuﬁ:pted Water Supply
. Adecquate Amount of Water Supply
o Supply of Safe and pozablc_u'{atc:
. Af‘t’ordable and Fair 'Pr:icc
. Rcspo_ns_ibility i;or:Pl'_lbi_ic'lk_‘alth‘aj;d ;Salfcty |
. SOCl:ll‘i‘ng. Environme'n!'z;! éonscrvaﬁoﬁ .
In order to fulfill its public dutics in an cffcc(ivc: manner, enterprise efficicncy in t.hc' following
area must also be achicved: | | |
e Efficient and E[l“cctivc.()pcmti.oﬁs-
» Financial Soundness - |
| At i)réSCi}f, the se:rv:icc cb\:cragc c%f MWSS m the wf;ttclr supply Sle-écé'tor |s 69 péroént or'G.Ej)

million pobplc in Metro Manila and its contiguous arca. In the sewerage sub-scctor, only 12

pereent or 945,000 peaple is covered by the sewerage system that is operated and maintained by
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MWSS. ‘These service coverage is below the ational water supply, sewerage and sanitation
sector targets and present and future consumer demands in its service arca. In order to support
expansion of infrastructure developments, the national financing policics have been formultated

by GOP.
Bascd on the study on the corporate mission, sector objectives and targets, and the currend status
of MWSS, key issues of MWSS to expand and improve its operations are identificd as follows:

e Securing of Sfable Water Supply: Sceuring and stabilizing water supply to megt present

and future water demand on a long-term basis

e Improvement of walter supply service level: . Provision of safe potable water and

reliability of operations and maintenance

. Devclopment of sanitary and safe urban environment conservatlon Almmg to bmld a

: hm[thy and C|v1hzed urban cnvuonment

» | Reinforcement of enviri)nmemal 0011scrv‘aiion: Infrastructure development taking into

CODSldCfa(lOﬂ €nvi ronmcntat COI'ISCTV&UOI‘I

. Rewtahzmg of MWSS orgamzatlon Ffﬁc:ent opcrahons that mnprovc customcr service

levels
. Strmgthéﬁing orgahiz;ationall infrastructure: Achie&ing‘organizat_ional cfficicncy and

ﬁna.ncial soundness

In ordcr 1o dc,al ‘with the kcy issues 1dcnuﬂed above, MWSS muist establish the long-tcrm key

stratcgics to cxpand and improve thc walcr: supply, sewerage and sanltatlon oycrat:ons

12
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Part II Water Supply

1. Review of Current Operations

1.1 General

As a result of the site survey, the following summarizes major issues and concerits of the current

operatioll'of the water supply system,

The main problem, which is the basic reason for making this study, is the lack of overall

-coordination among the various prolects undertaken for the oxpansion and rchabilitation of raw

water sourcgs, water treatment and distribution fac:llue.s including those for the reduction of
non-revenue water. With different offices of MWSS taking chargc of these projects, and with no

comprehcnsuc master plan as a conunon guide, hannonious and wcll orgamzcd lmplcmentatton

" of the projects was never completely realized.  For cxample due to the absence of good

coordination in the c\tccuhon of the AWSOP water treatment and distribution compcnents losses

are being incurred by the delay in the Operahon of the uewly constructed La Mesa Treatment

3 Plant No. 2.

1.2 Raw Water Som'ces !

T'he: MWSS has bem lumted to draw bascd on its watcr nght an avcmgc of 22 m Is from Angat

;Rescno:r Ad_;ustmcnt is rcqu:rcd on the opcratlon rulc: curve to opnmlzc the use of Angat

: Rescrvo:r and realizé the 15 m’/s addn[mnal supply undcr AWSOP.

Commencement of the UATP constuction work is most urgently necded and decision on the next

water source expansion project is required at the carlicst possible time.

‘Agreement is yot to be made between MWSS and concesned govcmménl agcncics‘ as well as

fishermen regarding tho use of Laguna Lake as water sdpﬁly‘ source. Although Laguna Lake is
not an ideal source because of its poor water dx:ﬁlify, its usc appears to be an unavoidable
altemative for the moment consndcnng the long constmchon penod n,qumd by any siver basin
developments and the required immediate solution to the \\or;cnmg water supphr pmblcm in the

MSA.
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Ground water sources, dospite their limited - capacity, are required to be developed as
complementary sources for the time being, éspecially for arcas not connccted to the CDS.
' liowcvcr, as soon as additional surface water supply becomes available, developing areas with
individual ground water supply systems have to be taken over by the CDS to help check the

deteriorating grmmdwéter situation in Metro Manila.
1.3 Raw Water Conveyance Facilities

Raw water conveyance systems have been developed as the water demand increases in the

MWVSS service arca. At present, the potential water intake capacity and the total design cépacity

of tinncls and aqueducts are higher than the designed capacity of the downstream treatment

facilitics as summarized below:

465 [T ] a4z - 430 |
o G o A o L vy
Dam 7 . H(‘ad\\'ﬂﬂfs _ Reservoir LTP2 (6.9)

~ {unit in million n¥d)

0nsndermg that 65 years has alr:,ady passed since the systcm was constmcted in 1929, a totai .

cafcty prograni, cow;nng slmclural strength probablc Icakage f‘rom ooncretc stmctnres ﬂow

momlormg, cte. must be unplemcnlcd 1o cnsurc s1able and continuous water supply to the Mctro ‘

Manila.
1.4 Wateér Treatment Facilities
(1) Deteriorated Facilities

A lot of facilitics/cquipﬁwnt has rcma'indd at their deteriorated state especially in’ the Balara

-~ Plant, \\thh is under rehabilitation, and also in the L.a Mesa Plant which was constructed only

" ning years ago. ThIS i due to budgetary conslramls and delays in the sp'm, parts procurement’

proc&dmgs for dcfe«,hvc fac:lut:es/eqmpment
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(2) Inconsisterit Operation

Every treatment facility nwst be carcfully operated  afl the time considering the ﬂuciuaﬁon of
raw water quality in order to attain suitable water quality that will meet the levels established in
the Philippine National Drmkmg Water Standards.  High tcchnology application Itke computer
based " instrumentation and contro! docs not  automatically guacantce qualltatlwly and
quantitativcly safe water, Needed are well organized operation and maintenance manuals Whlch,
at least, inchide technical literature of equipment, process operating instructions, preventive

maintenance procedures, ete. These effective manuals are obviously not yet prepared by MWSS,
(3) No Facilitnyquipmcnt Logs

A well organized manual is essential for proper equipment operation and maintenance. Effective '
" tools such as facility/equipment data form and maintenance records - are also important in

* preventive maintenance.
{4) Water Qualily Cohtrol

Almost all the oqu:pment used at the MWSS iaboratory are obso[ete duc to same constraints m'
the water treatment facnlmcsfcqmpmcnt Some oqurpmcnt needmg higher dcgrec of accuracy are
utilized even without proper calibration.  In 1993, “when WHO adds necessary momtonng :tcms
' for drinking wa{cr “the Drinking Water Standards Was rewscd accordingly, but thcn, was no
, corrcsmndmg modermzatlon of the analyhcal cqunpment mmed by MWSS At prcscnt therc .
are ‘still somo items in thc rw;sed Drmkmg Water Standards whlch can not be analyzed in the :

M\VSS laboratory
1.5 Dislribution' Facélilies
(1) High Rate of NRW

“fhié non-revenue water ratc of . MWSS is high mmpafud to ‘that of - most Asian and
5nnderdcvelopcd countrics. From the ADB Water Ulititics Data Book (Nowmbcr ]993} NRW in -
‘Metro Manila is 58 % while that in Kuala Lumpur, Malaysia and Bangkok ['halland are 37 %

and 31 %, respectively.
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‘This NRW problery in Mctro Manila has long been recognized and major programs have been
taunched with the primary objective of reducing it. At present, however, scveral years after the
NRW reduction projects were implemented, the NRW is still relatively high so that NRW
reduction is getting more attention from the govemment and projects for developing additional
sources are recciving less priority from funding institutions. In January 1995, the Philippine
House of Representatives -passed a bill (11B12400) penalizing the unauthorized tapping of
waterlines and the use of 'tainpercd meters. In the same period, the President directed the MWSS
to implenient measures to bring down the NRW to 30% by the year end. The s;.llotted timc is
oo:151dcred very short. In 12 citics in Japan, a reduction of uraccounted-for water by more lhan

25 % of the total supply was only achicved in a period exceeding 35 years, from 1955 to 1992,
(2) Lack of Supplied Walter Amount and Prﬂs_ure

Lack of water supply and pressure is common in most parts of the service area. Some areas

reoeive water intermittently because of rationing opcration which has to be resorted to because of '

insufficient water from the tfeatment plants.

Other areas experience low system prcsmrrcs whn:h are intentionally lowered to reducc non

reveiue waler in the form of losses through jeaks and brcakages in old plpclmfzs
3) Insufficient Reservoir Capacity

- Due to insufficient reservoir capacity, the treatment plant pfoduclion is reduced during mihimum

' dcmand hours to prcvcnt water in the presently usuj n,scn'o:rs to reach prcdctc(mmed mmumum

_ Icvcls and to avoad losses due o ovcrﬂomng in the trcatment planls Sufﬁcnent rescrvoar :

: capaczty is nce-ded to allow conslant treatment planl produchon gvery hour of the day for

optinium use of the treatiment plants.
(4) Pipe Materials

'ih? &xisﬁng di:slributicn. pipe‘lincs‘arc made up 6&‘ different pibe matérials,; but uhfortuneitely, no
‘ wxiipiehcnis'i\’e data is available on the performance of each pipe material in the distribution
system. ' There are 1o slati_st'ical ri;‘,c}{)rds on problems encountered in the installation, repair and
maintenance !of' pipes in the MWSS seivice arca \-.'hich can be used as basis to modify AWWA,
- )IS and other reference mtemauonal standards to come up with specifications for papcs most

" appropriate for the MWSS distribution system
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(5) Maps

Maps, as-built plans and computcrized statistical records on distribution facilities are available,
but more efforts are nceded to make them more complete, accurate, updated, sceured, and casily -
available to those requiring them for planning, designing, construction, operation and

maintcnance purposes.

Availability of information on sonic distribution facilities arc dependent on some persons’
nicmory only. - Documentation is necessary to save vital inforniation from getting lost due to

personnel resignation or relirement..

Some maps are available in their onginal sheets only. There are no back-up copies to provent
_information loss an no extra copies to make the information readily available to more than one

group that will be using the same maps at the same time.
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2. Master Plan

2.1 Basic Development Coneept

As basic development concept, scrvice arcas, target supply coverage, scrvice level and NRW

reduction level were concluded in this master plan as follows:
(1) Service Areas

The scrvice arcas cover the whole MWSS juﬁsdiction area, namely; National Capital Region
{NCR), Rizal province, and part of the province of Cavite. In all, the service area of the MWSS

COmpri.SGS of cight citics and 29 municigalities.
(2) Supply Coverage

- ic target supply covcragc was set at 60 % in 1995 67 % in 2000 74% in 2005 83 % in 2010,
and 30 % in the target year 201 5. ltwas r\allgncd based on the aim of two sector plans, namcly,
the Medium ’llcrm Phlhppmes Dc\ elopment Plan (1993-1998) and the \1WSS strategic plan, -

* taking into the technical and economic practicability of the proposed projects.
- (3} Service Level

- Supply time targets 24 hour basis by heans of a Level 111 system, "Unit consumption rate is set
from 160 to 200 I/capita, dép’cn_ding on the areawise de»_*clop:xlctit"siatt_:. "Higher: level of ratc was
applicd for thosc arcas where current watee consumption rate is relatively higher in relation to

income level.
(4) NRW Reduction

: 111@ largct Tevel of NRW was also reviewed to be 30% of thc practical Icvcl by 1hc targct ycar of :

: 20 15 due to tochn ical d:f‘hculhcs accompamcd mth ccouom:c constraints.
2.2 Water Demand l‘t'ojet:tio:l .

Water demand projeétion, conducted based on the above basic development concept, serves as

the fundamental basis for preparing the master plan. The projcclibn'is largely dependent on the
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past trend which forecasts the future from past cxpericnce by category.  The water demand

- projection was based on the revenue water amount which is known in past waler use trend.

Classification by use is calegorized into domestic (housc conncction and public faucet),
commercial, and industrial. In addition to those classification, the estimated NRW wiil be sum

up for the total water demand.

The result- of projection is summarized as shown in the following “Water Supply Basic

Indicators™.
N Table 2.1 Water Supply Basic Indicators .
Description . ‘ 1995 2000 2005 2010 | 2015
Projected Population (million) 10787 | 12,152 | 13.385 | 14.595 | 15,729
Supply Coverage (%) 60 | 67 74 83 90
Served Population (miltion) 6.449 8.139 9.839 12.065 | 14.199
Ave. Unit Consumption Rate({/capita/d)* 193 211 226 230 |.-234
INRW (%) _ 55 49 43 |.°36 | 30
Daily Ave. Water Demand (mld) . 2,765 3,360 | 3,889 |!4,324 | 4,746
Daily Max, Water Demand (mid} 3456 | 4,200 4,861 5,405 | 5,932

MNote: Ave. unit consuimption rate shows the ratio tevenue wales amount (mld) and served population, including domestic water,
commercial, and industriat uses. :

’ _Each water use in domestic, commercial, and industry was identified as follows:

2.2.1 Domestic WatéfDmnaud :

[‘here lS an mcrcas«,d lrcnd m total domcst:c water use, a rcsull of populallon increase and the

‘ expansson of the d:slnbutlon nctnork On the othcr hand there is a decreascd lrcnd in lhe per |
3 caplia domestlc use of aboul 20 %front a suney of the per capna domestic use in thc last 10
f 5cars This dccrtasmg trend is attributable to the slow rate of mslal!mg addmonal lmcs \\hlch :

* sorcly Iags bc’mnd the populatmn growth and to thc rcduocd distribution systcm pru:surcs which

were resorted to prevent excessive leaks and brcakagcs of the¢ old watermains.

It is thereforc stressed that the water supply should be expandcd to catch up the samic level in the

- unit \'.atcr consumption rate as len years ago as soon as p0351blc Furthermom prowdmg .

mdmdual connccuons to the low income group is dlfﬁcult at present, lhus publm faucets arg
still needed and the rate is allocated to be 30 Veapita in 2015.
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