





'REPUBLIC OF THE PHILIPPINES

METROPOLITAN WATERWOhKS AND SEWERAGE SYSTEM

THE FEASIBILITY STUDY
ON

THE BALARA WATER TREATMENT PLANT REHABILITATION PROJECT

VOLUME |

SUMMARY

@\ LiBrARY

L.

. 1086320 (2)

2‘}5_07

MARCH 1992

JAPAN INTERNATIONAL COOPERATION AGENCY



e




'PREFACE

In response to a request from the Government of the Republic of the Philippines, the
Government of J apan decided to conduet THE FEASIBILITY STUDY ON THE BALARA
WATER TREATMENT PLANT REHABILITATION PROJECT and entrusted the study to
the Japan International Cooperation Agency ( JICA ). .

JICA sent to the Philippines a study team headed by Mr. Satoshi Kachi, Nippon Jogesui-
do Sekkei Co,, Ltd, 2 times between August 1991 and February 1992,

The team held discussions with the officials concerncd of the Government of the Philip-
pine, and conducted ficld surveys at the study area. After the team returned to Japan, further

studies were made and the present report was prepared,

1 hope that this report will contribute to the promotion of the project and to the enhance-

ment of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Government of

the Republic of the Philippines for their close cooperation extended to the team,

March, 1992

Iemska S e

“Kensuke Yanagiya
Préesident

Japau International Cooperation Agency
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CONCLUSION AND RECOMMENDATION -

CONCLUSION

(1)

(2)

(3)

The provision of safe and stable supply of water to the populace is

‘of utmost importance particularly in Metro Manila. The rehabilita-

tion of the Balara Water Treatment Plant one of two large water
treatment plants providing water to 60Z of the MWSS service area is

therefore urgently required.

The capacity (nominal) to be rehabilitated in the proposed project'is
1,600,000 m3/d, the modified capacity in the project of 1981.

Hiphlights of the Project
Proposed rehabilitation work on the Balara Water Treatment Plant is
presented in three levels of rehabilitation and the rehabilitation

plan to be implementéd shall be determined based on the following: -

Con31der1ng technlcallenglneerlng aspects, Level 2 is preferable

gince it will be fundamental rehabllltatlon. It includes the im-

provement of water quality management technically in corporated over
and above Level 1 rehabilitation items. Furthermore it includes
replacement of the worn-out equipment insuring steady 0&M for years

to come.

In case of financial constraints, Level 1 (or equivalent altefnative)

‘could be the second clicice since Level 1 consists only of minimal

replacement of .the worn-out equipment and of. vital service devices
guch as chlorlnatlon Level 1 can be defined as urgent and surviva-

ble rehabilitation.

Economic and financial analysis . 1nd1cate that the EIRR of Level 2
was computed at 32.4% and its FIRR at 5.4%. Whlle the EIRR of Level
1 was computed at 63.82 and its'FIRR at 7.87. Therefore'both levels
are justified. Sensitivity analysis strongly indicates that Level 1

and Level 2 both can stand against the worst Scenario 3.
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Considering all ;spects of the Project, namely the engineering evalu-
ation and economic/financial analysis and the present financial
gituation at MWSS, it is best to adopt Level 1 rehabilitation plan
(or equivalent plan) first and implement it as closely as possible
gradually to the grade of Level 2, should the two stage implementa-

tion be approved.

Table C-1 presents the targets for improvement and rehabilitation for

Level. 2 and the items for Level 1 are indicated in the column for the

"remarks.

Expected Durability

HoSt of - the worn-out equipment will be replaced in the proposed Level
2 Rehabilitation Plan. Results of the structural examination on
civil and architectural facilities revealed that the concrete struc-
ture will still last for more years. Therefore, the determining

factor for the life of the:Project is the durability of the replace-

‘ment equipment. Usually the 1life of these equipment is 15 years.

Accordingly, the expected life of Level 2 is 15 years.

Should ‘Level .1 be adopteé,.the life of the system will be approxi-

mately 5 years because the components of the worn-out equipment to be

replaced are limited to the bare minimum level, as an emergency
countermeasure. Consequently, additional replacement of the equipment

will be needed during or after the rehabilitation.
Project Cost and Tmplementation schedule

Total project cost of Level 2, consisting of construction cost,
engineering fee and physical contingency, amounts to B686,947 thou-
sand at 1991 price level, For reference, total project cost of 'Level

1 is estimated at B285;556 thousand.

Construction/Rehahilitation shall cover two years. Assuming that

negotiations for external financial resources commence in early 1992,

“the proposed rehabilitation work will be completed until the end of

© 1995 including engineering service and bidding procedure.



Economic and Financial Analysis

Both Level 1 and Level 2 projects are feasible on economic and finan-
cial grounds. Furthermore, both Level 1 and Level 2 can stand ad-

verse &ituations affedting the project situations.

While it is difficult to determine whether Level 1 or Level 2 will be
adopted, the project should definitely be approved. An attempt was
made to examine the trade off between Level 1 and Level 2, taking
into account some qualitative differences between these two rehabili-
tation levels of the projéct. The results that are summarized in
Table C-2 indicate that there efists a ‘range of options somewhere
closer to 50Z increase of Level 1 funds over to current B286 million
if a mid point between adjusted curve of Level 1 and horizontal line

of Level 2 were to be preferred.

This does not necessarily reflect our concerted assessment among our
study team, but indicates a reasonable solution to the trade off

issue facing the assessment committee of the Balara Rehabilitation

Project.

A summary of selected key indicators is presented in Table C-2.



RECOMMENDATION

(1

(2}

(3)

(4)

After a detailed evaluation of the existing conditions of the Balara

Water Treatment Plant and the proposed rehabilitation works and the

- benefits to be derived, the team recommends that:

The Government of the Philippines and MWSS proceed with execution of
the detailed design as soon as possible because of the urgency of the
rehabilitation work required to cope with the advancing stage of

deterioration of the existing facilities.

Should financial limitations exist as stated in Chapter 15, Main
Report, MWSS should implemént the Level T rehabilitation or equiva-

lent plan which are within Level 2 as allowable.

MWSS strongly desires Japanese Grant-Aid. As the completion of the
work will take about four years in any case, some equipment in the
Plant will breakdown and MWSS have to cope with the situation without
reservation as soon as possible. Because of this the possibility of
change order for items to be rehabilitated will exist until bidding

procedure commences.

In connection with the Balara Plant, the following items are recom-

" mended:

a. After the rehébilitation work, MWSS should always establish
periodic preventive repair scheme including spare parts purchase,
replacement of worn-out equipment, and painting of steel portions,
Simultaﬁeously the'budgets'for it shall be ensured by the manage-

ment.

b. ‘In order to facilitate for future rehabilitation work on the
Balara or the La Mesa plant. on a large scale,'the interconnection
" pipe between the La Mesa No. 2 and the Balara plant will have to

be implemented.

¢. ‘At present, the distribution pipelines of the Balara and the La

Mesa service area are. interconnected only at the Manila South

vii



portion and there is no provision for utilization of water in

their respective pipelines in the event of emergencies. Should

one of the plants ot one of +he main lines stop functioning, a

major shutdown of water supply will occur. Hence, MWSS could not

.stop the operation of each plant should there be a need. There-

fore, intercomnection in a number of points between both service

areas are recommended.

More distribution reservoirs should be rehabilitated to aliow for

emergency situations.

Leakage prevention in the distribution  network should be attended
to make the plant perform efficiently, to prevent vain expansion
of the plant and to make the system financially -stable by deduct-

ing non-revenue water.

While La Mesa Water Treatment Plant No. 1 has a sludge lagoon, the

Balara Plant does not. ~Standard designs and programs to furnish

‘unified facility plan on sludge treatment facilities for the

Balara Plant should be prepared,.

viii



Table C-1

taqueduct Ro.l & No.2 Guide of

!8luice Gates

{Rapid Mixing
|Rapid mixers
'Baffla walls

{Floceulation
'Flocculators

GControl panel house

{8edimentation

iDrain valves fdr Sedimentation

iBasin No.l & Ho.2
'
L]
i
{Collecting launders with
‘Iperforated baffle wall

1Baffle walls
181ludge discharge ereek

lAccelator

iDriving units

iSludge blow-off equipment
Corroded steel wenbers

':Oparation house

IFiltration

!Sheets of inlet and drain sluice gates

iPumps and aix COMPLSSOrS
tfor hydraulic control
tAnthracite

}8urface wash

Yenturl tube

iWashwater pumps

{Pump house

}Washha;er Recovery
{Hashwater pumps
_{Ppﬁp house
{Washwater returning points
. .

126 units

2 units
L.5.

1
I
1
1
1
1
l
¢
b
v
]
'
]
I
1
1
]
)
]
3
]
|

(2 units
ifor- spare)
iL.8

0 units

units each

=

' RECOMMENDED REHABILITATTION PLAN

* indicates common items wlth Level 1

REHABILITATION

Replacemant

Replacement

Construction
Replacensnt
Construction

Replacenent
Replacenent
Construction

Construction
Excavarion

Replacement
Replacement
Repair

Repair

eplacement

R
Replacement

Replacement
Improvement
Replaceﬁent

eplacemant

epair

=

eplacenent
Reconstruction
Change of point

=
=
£
=
sl
(2

1
1
1
L}
L}
'
:
H
Supplement only for !
Level 1 H

i

1

'



1 ) 1
1 L] 1
H DESCRIPTION H QrTY 'REHABILITATION | REMARKS
e ot e e e ot e e il e s e e
IFlocculation i i i
{Flocoulators 112 units iReplacemant | Only driving unit,chains,
i H H ! sprockets for Level 1
!Baffle walls {L.5. | Construction i Raplacement of wooden
H H H ! plated for Level 1
1Control panel house _:L.S. H H S
b s e e e e e e e et Rl b b e e e o
!Sedimentation H H i
'Foundation of inflow slulece gate guide ' {24 units 1Replacenent i
'Launders with perforated baffle walls 196 units iConstruction |
'baffle walls ' H i
{Shaft support for draln slulce gate 112 sets iReplacement Vo*
{Flushing pumps . 12 units {Replacement .
" IFlushing pump house ' JL.8. iConstruction -
T e LI EE T e e fommmmmmmmmmaoa- R S LSRR R e
(Filtrarion H ! '
1Sheets of influent and drain sluice gate [2Z0 units eachlReplacement . |-
!Pumps and air compressors for hydraulic |2 units each iReplacement i
" {Control ' ! : ! ‘ _
tAnthracite 11,620 o3 IReplacement ! Supplement for Level 1
iSurface wash 1L.5. :Improvemént !
H H {(Replacement) |
IWashwater troughs 1L.8. | Improvement of | *
H : !drainage cap. . }
et et bt R T i e L Lty Rttt ikl
tWashwater H H !
iWashwater pumps i3 unlts !Replacemant . i
}‘pump houge 1.8, iRepair '
tWashwater Racovery ! H !
!Yashwater recovery pumps - . i3 units {RBeplacement H
!Washwater recovery storage tank and pump [L.S {Construction !
'house . H !
'Washwater returning point “1L.5 AChange of point}
' ' ;



CHEMICAL/CHLORINE FACILITIES

i ' H
H DESCRIPTION QI ' RERABILITATION 1 REMARKS
b e e e e e e fmmm e R
'Alum Dose H H H
\Feadors 16 units ‘Replacement i 8pare only for Level 1
tCalibration flow metar tL.S 'Installation '
{Elevated foundation of feeders 16 gets {Construction '
R L el i Jmm s R R el R et
|Polymer Dosing t : i
|Feeders 15 units {Replacément [
fCalibration flow meter \L.S. !Installation H
R e e L L L L D bbb o e m o e
iChlorination ! H 1
{Chlorinators 14 units iReplacement H
|Evaporators 12 units {Replacement ]
tChlorine lea® detectors 3 uﬁits IReplacenent VR
{Exhaust fan '3 units {Replacement HIR
{Hoist i3 units ‘Replacement i
iChlorine booster pumps 13 units \Replacement HER
\Dosing pipings 13 units iReplacement H
{Roof iL.S. |Repair g
{Chlorine storage ﬁouse H AN {Expansion Vo
Hoisting rail IL.S. ‘!Installation H
e et T e Bl R aaiat Pt e P e o
\Laboratory Equipment fL.8 .Replacemant ! Partly for Level 1
1 1
i H

e mrr - ———— ——— O T T e e
g rmn L s mns et m e e e e e | e [ —————— e



ELECTRICAL EQUIPMENT AND INSTRUMENTATION

REHABILITATION

] 1
1 1] 1
H DESCRIPTICN | Q' TY H H REMARKS
1 X [] L b o o e in o an e st e o b e AR P T
T T L T e s e e i S e T R S T | b R A R g e pUmem SR An e A
!Power Receiving ! H H
tPoles ‘and wires 124 pes ‘Replacement & ! Replacement only for
! H | lmprovement \ Lavel |
{Power Receiving Panel and Others. 11 unic {Installation |
b o e e e e o P it bt e L et et
!Low Voltage Mrin Service Line ! i \
'Overhead wires iL.§ \Replacement HI
'Low Voltage Power Line Inprovement '4 uvnits lInsﬁallétiDn H
|Equipment ' H i H
A . | . e e ————
F bbbtk bbbl b A A [ il F st TS e s E e TR e
'Motor Control Panels 128 units iReplacement | Partly for Level 1
b traem e o A b m e Ve R L e m s
!Lighting Panel 12 unitcs |Replacement & H
H L \Modification !
1 1 1 b o e e T ——————
Hikatelatate bt kbt bt bbbt bbbk it de Ash St gTeMe s m—— - [ Eeeie et ) B
‘1Distribution Panel 12 units iReplacement H
T Fm——————— e e e el R il
1Starter Switch for Chlorine Booster Pump !l unit !Replacement [
U LS UL P RS ——— lmmmmmmm=r——v=—— PO UV UL PP
1Flow Merer H H H . .
'Elow Meter (1) 110 unite :Raplégement ! Only Accelator & Parshall
‘Plow Meter (2) 2 units 1Installation ! Fluma '
et i et el A
‘Level Meter 17 units {Replacement L
] - 1 (] 1 e e e A A vy —————
I-"-_ —————————————————————————————————————— e T m AT =S TS | T s s s
Tastrumentation of Filter heds H H H
'Loss of Head Devices ' . 130 units ‘Replacement & | *
! T iModification :
'Rate of Flow Devices '30 units _|Replacement & H
' ’ v ‘Modification :
b e e e et e — = o —— — b = b e e o ——m  ———— b e e e T e s o e o ke
1} L] b L} ;
|Instrument Panel 1 unic tReplacement & I Partly for Level 1
! ' Modification t
i 1 8 e B e AP T B e T R e e e m o A A T e T Ve ————— b e e e 1 o o e = ta o i
1 ] 1 I
{Interior Lighting 1L.S. \Replacement & H
1 ! | Improvement H
.. ' i [}
e e A A e S ———" e e e sammmms s ————————
1Street Lighting "iL.8. {Replacement H
fommne L S, [ S —— i ———
lLightning Facilities 1L.8. !Installation & | Partly for Level 1
: ' ! 'Modification f
! e A e —————— e ————— b e e e ————— | U p——
) i - ] b -t TTTTTETT T 3 -
!Generator for chlorination Equipment B ARiLEE4 {Installation R
fmmm e e e jmrr—m e ——— e T Rt b Lttt
{Testing Equipment 1L.S \Procurement - H
] ' : ‘
¥ ] i
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COMPILATION OF THE REPORT

The study report for the Feasibility Study on the Balara Water Treat-
ment Plant Rehabilitation Project is composed of the following four

volumes.

Volume I SUMMARY

Volume II . MAIN REPORT
Volume IIT SUPPORTING REPORT
Volume IV " DRAWINGS

This report (Volume 1) represents a summary setting forth the conclu-

sion and recommendation of the study.

Xiv
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INTRODUCTION
Background

The present water system for Metro Manila is dependent mainly on
surface water with groundwater as supplement. However, due ta the
rapid increase in the population of Metro Manila, the present water

supply 1s insufficient in meeting the expected demand for water.

In order to solve the shortage of water supply, several projects have
been undertaken by MWSS. While these projects are already in
progréss, ‘the Balara Water Treatment Plant needs immediate: rehabili-
tation. The Balara Plant consists of Plant No. 1 and Plant No. 2
which were constructed in 1935 and 1958, respectively. While both
were modified in 1981, no thorough rehabilitation of ény kind was
implemented since then. The Plant presently performs a vital role in
the water supply system since it accounts for about 60Z of the total
water production for Metro Manila. Howevér, the facilities and
equipment of ‘the Plant are superannuated and difficulties have been

encountered in trying to operate the plant efficiently.

Therefore, it is imperative that the rehabilitation of the Balara
Plant be impiemented immediately in order to restore the designed
capacity of the Plant and continue providing the much needed adequate

and safe water supply to Metro Manila residents.

 Study Area

The Study area is the Balara Plant premises (Refer to the figure in

the beginning of this report). In addition, in order to study the

‘water ‘quality management focusing on residual chlorine, water sam-

“pling near the distribution trunk mains were taken in the Balara

Plant service area.

Objective

‘The objective of the Study is to formulate the rehabilitation plan

for - the existing Balara Plant taking into consideration the operation



i.4

and maintenance aspects,

Scope of Work

_The main scope of work consists of the following:

- Study for Rehabilitation

The main scope of rehabilitation work is a planning scheme which
seeks to recover the current design=capécity of the existing
treatment process'and equipment. The Study‘ﬁill.not include. any
rehabilitation of aqueducts, distribution pipeline and distribution
-reservoirs, nor alterations on the building structure. However,
some exceptions may include alterations related to.the placement of

 equipment or to some changes in ‘the treatment process.

- Study for Water Quality Management in Pipeline Networks
A study is undertaken for the water quality management and operat-
ing procedure of the water treatment plant. .The study focuses on
the residual chlorine concentration check based on the water quali-
ty analysis and coliform tests and on the water samples ob-
. tained from sampling points near the distribution trunk line.

NATURAL CONDITIONS

Topography

The Balara Water Treatment Plant is located atLSOm to:75m above mean

sea level at an undulating topography in'Quezqn-City, Metropolitan
Manila. The service area of the Balara Plant at an_elévéfion of 40-
200 m éxist in the southern part of the Luzon Central Plain East Side
Hill. West of the Balara service .area, the Marikina River flows from
north to south and infliows into the Pasig River turning at'a fight

angle'direétion pouring to the Manilsa Béy.
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Geolopy

The Balara Plant and its service area is underlain by the Guadalupe
Formation and Alluvium of Quaternary age. - The Marikina Fault is
approximately 500 meters away from the Balara Plant and has been
traced to be at least 23 km from Lower Macabod, Redriguez in the
north down to the ‘vicinity of the Ultra Sports Complex in Pasig,

Metro Manila.
Climate

The Philippines genefally experiences the tropical monsoon. However,
due to the complex topography, the climate varies in different parts
of the country. Metro Manila has two pronounced seasons: the dry
gseason from December to May and rainy season from June to
October.Annual average precipitation is 1885.0 mm from 1951 to 1977.
Maximum rainfall occurs in the rainy season from June to October.
Average monthly: temperature ih May is 29.4°C and which reaches up to
36 to 37°C., Humidity increases steadily in June to September from 80

to 867.
Groundwater Sources

Total water production is approximately 3,310 MLD in the whole MWSS

‘Service Area for .1990. Surface water of the Angat River System

provides 2,400 MLD out of 3,310 MLD which is distributed by the
Central Distribution System (CDS). The remaining 910 MLD is supple-

‘mented by deepwell water of which 90 MLD is supplied from MWSS con-

trolled wells and 820 MLD is pumped by the private sector.

Approximately 3000 deepwells and 20,000 shallow wells exist within
the Central Distribution System., -Out of 3000, 220 deepwells are

maintained by MWSS and only 120 operational wells producing an aver-

E'age,of'QOIMLD_-."The privéte sector utiliﬂes'épproximﬁtely 780 MLD

deepwell water and ap?roximaﬁaly'#O'MLD of shallow well water.

Gfdundwater'pumped from these wells is causing'ground water table

decline at the rate of 4m to 8m annually. Elevation of groundwater



has lowered to 50m to 120m below sea water and salt water intrusion

into groundwater has occurred specifically on the coastal areas.

Populatioen

Metro Manila has total population of 7,833,000 and the most urbanized
and economically developed area of the country. The MWSS service ares
covers the whole of NCR and 3.2% of the Region IV. It comprises of
five cities and thirty two municipalities with a combined population
of 9,172,379 (6,805,630 in 1980). This figiure presents 15}172.0f the
cduntry}s total population énd reflects an increase of 34.78% over

the 1980 figure, or an annual growth rate of 3.03%.

Economy

Economy, as measured by the constant Gross National Product (GNP) in

1972 rose by 5.12, 10.8%Z, and 5.3Z% in ‘1987, 1988, and 198%, respec-

" tively. Per capita-income at 1972 prices was 21463 in 1989,

The manufacturing sector consistently contributed to GNP growth by
6.32. Agriculture and fishery improved by 4.6 while the services

sector gained by 5.5%.

"In 1991, the growth. of GNP was. expected to increase at a lower rate

due to natural calamities which_besiéged the country such as the

Pinatubo Eruption, earthquake and typhoons.

Economic :growth rate for the period between 1920 and 1995 is project-
ed at 3.5%Z per year‘tq accelerate at 5.7% during the period between

1995 ‘and 2000, according to the International Monetary Fund (IMF).

Among the Asian countries, the Philippine’s ‘economic growth rate was

lower than that of other Asian nations. ‘Thailand recorded an annual

‘rate of 6.5%; Malaysia, 5.5%; Indonesia, 5.1%; and Phlllpplnes, 2.32

durlng the period between 1980 and 1990,



Tncome and Expenditure
The 1988 survey on family income and expenditures indicates an aver-
age annual family income of B40,408, an increase of 302 from the 1985

average of B31,052,

Families in urban areas earned an average of ¥60,330, more than twice

"that of rural families at B28,284. Metro Manila is the top income

earner posting an average of B79,314,

The distribution of. income by income class shows that families under
®30,000 constituted 32.9%7; those between 30,000 and B39,999, 20.1%;
those between B40,000 and 959,999, 21.5%; those between 60,000 and
899,999, 16%; and those over B100,000, 9.5%, respectively.

Prices of consumer goods and services increased at a faster rate in
1989, compared to the pric¢e increases in 1986-1988, A double-digit
increase occurred for the first time in three years as the consumer
price index (CPI) rose at an annual rate of 10,6Z. The inflation
rate was estimated at 14%:in 1990, at 12Z:in 1992 and 7 to 8% during
the period between 19292 and 2000.

Food items rank the top among family expenditures. The percentage
distribution of family expenditures in 1988 shows ‘that food items
Iamounted to'SlZ;fhousing, 132;‘fuél, light, and water, 5%; tramspor-
tation and communication, 5%; clothing and other wear, 4I; education,

37; personal cadre, 3%; and alcoholic beverages and tobacco, 3%.
EXISTING_WATER SUPPLYKFACILITIES OF MWSS

Raw Water Sources

The present raw water -sources of MWSS are surface water and ground-

water which contribute 96.3% and 3.7%7 of the supply, respectively.

Surface water, the major water source, comes from the Angat Dam

(storage'capacity of 850 million m3, MWSS allocation from the Angat
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reservoir is 1,900,000 m3/day) and the Ipo Dam (storage capacity of
5.9 million m3), which comprise the Angat-Novaliches Water Supply
System. Water flows by gravity‘from water sheds to the Angat dam,
the Ipo dam, the Bicti headworks, and the La Mesa dam (étorage capac-

ity of 45.42 million m3). Thereafter, it is channeled to the Balara

" Water :Treatment Plant and the La Mesa Water Treatment Plant No. 1

(Fig. 3.1)
Water Treatment Facilities

MWSS supplies potable water. to Metro Manila through two large water
treatment plants, the Balara Plant and the La Mesa Plant, with the
Angat-Novaliches Water Supply System as source of supply. The Balara
Plant and the La Mesa Plant have a current design capacity of 1.6 and
1.5 million m3/d, respectively and a capacity of 3.1 million m3/d.
In addition to these, the construction of La Mesa Plant No. 2 of

which design capacity is 0.9 million m3/d was commenced in the begin-

ning of 1991.

Distribution Facilities

'The water distribution facilities of the MWSS has been undergoing =
‘series of expansion and rehabilitation. under the MWSP I and II, MWSRP
I, MWSRP II and AWSOP to meet the iﬁcreasing”demand'in'Metro Manila.

The ‘existing MWSS distribution facilities are shown in the Figure
*LOCATTON OF STUDY AREA & BALARA,SERVICE.AREA“ in the beginning of

‘this reports.

The distribution facilities.include 472 km of pipelines, 185 reser-

voirs with a total storage capacity of 650,b00 m3 and 13 major pump-

"ing stations. However, 6 reservoirs were not-utilized in 1989 due to

the breakdown of the pumping facilities and leakage problems on the
reservoir structures. Likewise, only 7 pumpihg stations are. presently

operational.



PRESENT FINANCIAL SITUATION

Table 4.1 shows from major categories of financial data: total
receipt, current expenditure, capital expenditure, and the balance

(total receipt - current and capital expenditures)

The balance shows negative during the periocd between 1991 and 1995
and turns to be positive in the years of 1996 and 1998. This indi-
cates there is serious problem of cash flow to MWSS. While total
receipt continues to rise from 3,654 million pesos to 10,833'ﬁillion
pesos by year 2000, capital expenditure may not rise much, ranging
from 3,380 million pesos to 4,068 million pesos duriﬁg the same

period.

On- the other hand, current expenditure increases from 2,642 to 6,098

million pesos.

Still another indicator is the financial rate of return on assets.

The rate of return shows around 10 percent for 1991 and'1993, but

“continue to decrease gradually over thé year and is expected to’ reach

5.43 percent by year 2000. There appears a problem of capitél or

financial management.

PRESENT CONDITIONS OF THE BALARA PLANT

‘In order to meet the rapidly increasing demand, MWSS has been inten-

sifying water production. .The MWSS is exerting all efforts to main-
tain water production at its treatment capacity. The capacity of the
Balara Plant is 1.60 million m3/day while the La Mesa capacity is

1.50 million m3/day. The recent output of the Balara Plant is

'51.60Z of the total production of the two treatment plants, shdwing

the ‘important role of the Balara Plan£~in the MWSS system. (Actual

'productionfin September 1990 of the La Mésa Plant was recorded at

1,05 million m3/day for the Balafa”Plant indicating a 60% share in

the_toﬁal production output)

After”the comp1etion'of the La Mesa No. 2, its capacity will_increase
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by 0.90 million m3/day. Even at this stage, the Balara Plant still

performs a major function since it will be supplying 402 of the total

water production.

After the year 1997, as shown in Fig. 5.1 conétruction;of_an addi-
tional plant will be necessary to cope with the ever increasing water
demand. Also to be taken into consideration are the number of years
required for land acquisition, design, fund allotment, and actual
construction. In view of this, the performsnce of the Balara Plant

will have to be maintained on a long-term basis.

OUTLINE OF THE BALARA PLANT

General plot plan of the existing Balara Plant is shown in the figure

at the beginning of this report, the flow diagram of Plant No. 1 and

"Plant No. 2 are shown in Fig. 6.1 and Fig. 6.2, respectively. 'Out-

line of facilities is shown in Table 6.1.

At present, Plant No. 1 consists.of 2 units of sedimentation basins
and 2 units of Accelators as pre-treatment facilities, and 10 units
of high rate dual media filters, while Plant MNo. 2 consists of 2

units of parshall flume, 12 units of flocculation and sedimentation

basins and ‘20 units of high rate dual media filters.

Plant Capacity

The existing Balara Plant is mainly composéd of two Plants. Their
respective'capacities are summ#rized in Table 6.2. The combined

total design capacity of the Plants is 1,600,000 m3/d.

While available raw water is conveyed fromthe La Mesa Dam by three
agueducts with a -combined capacity of 1,705,000 m3fd, extrd available
raw water amount against the existing design cabacity:is‘chléulated

to be only 105,000 m3/d.

Expandability for production capacity of the Balara Plant is limited

. to and depends upon ‘the capacity of raw water conveyance facilities. .
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On the other hand, another limitation is the hydraulic condition of
the distribution main to the San Juan Reservoir and it is reported
that water level in the Reservoir is controlled between E.L. 48.5 m
and E.L. 47.0 m. The upper limit is to reduce pressure thereby

preventing leakage in the system and the lower limit is to ensure

- suction for the pumps on the San Juan Pumping Stationmn.

The actual water production listed in Table 6.3 shows the results of

water production in the Balara Plant in 1989 and 1990.
Design Criteria

Design criteria for major treatment facilities used during the
modification project in 1981 are shown in Table 6.4 and 6.5 with the

actual operating conditions and their reference values compared.

L]

Existing Structures

The survey was executed by ocular inspection and concrete compressive
strength. test using test hammer. The results of the ocular inspec-
tion showed that there are no major defects except for some minor
repairs. The concrete compressive test indicated that the structures

have sufficient strength.
Mechanical, Electrical Facilities and Instrumentation

The following are findings and recommendations relating to the proc-

esses of the Balara Plant.

Plant No.l
1) Raw Water Conveyaﬁce

Four out of the five units of sluice gates are not functioning due

to worn-out sluice gate guides.



2)

3}

&)

5)

Rapid Mixing

“Although two units of rapid mixers are operational at present,

frequency and cost of maintenance are increasing due to superannu-
ation. The shafts has been rotating eccentrically due to the

léngth of shaft and the rapid stream f£flowing in the channel.

Flocculation

‘Although most of the flocculators are operational at present,

frequency and cost of maintenance are also increasing due:to
superannuation. Four flocculators out of the twenty four units

have no motor due to burn-out. Frequency and cost of maintenance

' for the equipment, especially drive units, are increasing due to

superannuation.
Sedimentation

Weur loading rate is calculated to be over 6,000 m3/m/d which
extremely_deviates from the 300 to 500 m3/m/d standard. Accord-
ingly, flocs being carried over to filters are observed and filter

run may be shortened.

Sludge discharge is not functioning due to insuffic¢ient hydraulic

gradient between the sedimentation basin No. 1/No. 2 and the

‘disbharge creek inside the premises of the Plant due to accumula-

tion of discharged-slﬁdge.
Accelators

Two units of rotor mixing units are operational at present, fre-
guency and cost of maintenance for:the'reduction'géarsxand worm
gears, which are installed in 1958, are increasing due to superan-
nuation., Submersible steel structures are partly corroded. Also,
the sludge blow-off system, which bears an essential role in

maintaining a stable slurry concentration is out of order.

10
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Filtration

Most of the equipment such as rate of flow control system for
filtration, rate of flow control system for surface wash and
backwash, sheets of influent and drain sluice gate, pumps and air
compreésors for hydraulic control, and air compressors for pneu-

matic instrumentation are superannuated.

The existing surface wash system is ineffective especially during
initial operation due to the improper angle of the perforations of

the surface wash pipe to the anthracite level,

The results of grain size analysis show that sand is still useful.

However, specifications of anthracite such as size and specific

- gravity deviate from the designed values. Depth of filter media

is also not in accordance with the designed values.

Washwater and Recovery Pump .

"These second hand pumps had been transferred to the present loca-

tions in 1981, some pumps , however, were not very suitable for
the usage. Efficiency of pump is low compared to the designed
value due to superannuation and apparent leakage at the pump

bearings.

The pump houses are also superannuated, and this affects mainte-

nance conditions.

Recovery water is returned to the sedimentation No. 2 in which
treatment effects are most likely to be worse than that of No. 1
due to the unstable current caused by the curved section of the

Sedimentation basin.

11
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Plant No.2

1)

2)

3)

&)

Rapid mixing

At present the parshall flume is working effectively as a hydrau-
lic rapid mixer, however, due to worn-out of flow indicators,

accurate measurement of raw inflow rate cannot be_cpnducted.

Flocculation

Several units of flocculators are not functioning due to the
defective driving gears , chain and severe water leakapes at the
driving shafts. Even for the operating units of flocculators,
frequency and cost of maintenance are increasing due to superannu-
ation. Metal parts are corroded and rotation is not smooth.

Short-circuiting might cccur in the tank due.to'the_installation

‘level of flocculators and baffle walls.

Sedimentation

Some cracks on the foundation of the headstocks of the influent
sluice gates are apparent, In addition , shaft supports of the
drain sluice gate are corroded. Weir loading rate of the existing
weir of each sedimentation basin is calculated to be 5000'm3jmld.
extremely deviating from the 300 to 500 m3/m/d standard. Carrying
over bf.partiéles which were stirred up after settiing, were also

observed in the basin.
Filtration

Most of the items related to the control of the filtration system
such as the control units, flow control systems for.filtration,
surface wash and backwash, sheets of inlet and ‘drain sluice gate,
pumps and air.cbmpressors for hydraulic control, and air compres-

sors for pneumatic instrumentation are all-superannuated,

Washwater troughs are not: functioning due to submergenée during

backwash, caused by a series of hydréulic problems such as the

12
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opening size of wash drain sluice gates and available hydraulic

gradient through drainage channel.
5) Washwater Pump

One of three washwater pumps has no motor due to burn-out. Al-
though the remaining pumps are operational at present, frequency

and cost of maintenance are increasing due to superannuation.

- Thé pump house is also decrepit, thus affecting maintenance condi-

tions.
6) Washwater Recovery

Washwater from filters in Plant No.2 is discharged to creeks,
then, it is stored and introduced to Washwater Recovery Pumps by
flush bodards on the creeks. At present, water is not returned to

the Accelators affecting their stable bperationL
Chemical [Chlorine Facilities

Mechani¢al parts controlling the rotational speed of alum feeders and
polymer feeders are so supe?annuated that the actual dosing amount is

not consistent.

According to the actual dose test made by the Study Team, accuracy of

dose. amount of polymer is not consistent,

Although chlorination facilities including chlorinators, evaporatofs.
chlorine leak detectors, exhaust fan, chlorine booster pumps and

dosing pipelines are operational ‘at present, frequency of maintenance

“‘and cost are increasing due to superannuation.

The existing chlorine storage house ‘can store chlorine for only one

week’s use, and it is necessary to extend the area.

13
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(5)

Laboratory Equipment

Almost all of the equipment used at the plant laboratory are obso-

lete. Some equipment which requires a degree of accuracy are uti-

lLized even without any calibration.

Electrical Facilities

1.

2)

3

4)

Substation

The overhead distribution lines have difficult points of mainte-
nance duae to the lack of isolation devices at the point of tap-
ping. Also, the existing lines are installed on wooden poles

which are mostly deteriorated and hazardously inclined.

‘Diesel Engine Generator

During power interruptions (brown-outs) the booster pumps of the
chlorinators are inoperational, cutting-off the supply of chlorine
to the distribution pipeline for the ertire duration of the brown-

out.,

“Low Voltage Distribution Lines

Although low.voltage distribution lines in Plant No.l was rehabil-
itated by :eplacing wooden poles in 1981, these lines at present
are not properly maintained. The lines have large voltage fluctu-
ations and voltage imbalance among three phases at Motor Control

Center (MCC) in Plant No.l Filter Building were recorded.:
Control Facilities

Most of DP/MCC are iﬁstalled near their loads and with enough'

maintendance spaces. However, they have been deteriorating due-to

corrosion brought about by high' humidity and temperature and

suffer from shortage of spare parts.

Houses for control facilities at Settling Basins No. 1 & No. 2 are

14
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(1)

3)

6)

7)

1)

not spacious enough for maintenance purposes. MCC of flocculators
in Plant No. 2, also has a wvery narrow space near the locker room
in the Filter Building. These conditions are not appropriate from

the viewpoint of safety.
Instrumentation & Supervision Systems

Instrument information is not monitored by the sanitary engineer
due to damages on the instrumentation system caused by lightning
in 1984 and voltapge fluctuations. At present, the operator takes

the manometer readings of the venturi tube on aqueducts and relays

‘the flow to the engineer by telephone. At the same time, the

engineer informs the opérators at the reservoir as to the opening

of gates at the intake for water inflow control to the plant.
Lightning Protection Equipment .

In comparison to other-areas, freguent occurrence of lightning is
evident in the Balara area. Dﬁe to this, some electrical and
instrumentation facilities in the Plant have been damaged, namely,
the ground wire of 34.5 kV overhead distribution line; lightning
arresters in substations and the surge absorbers at service points

of low voltage distribution lines.
Others

There 'is a very limited quantity of instruments and tools used for
maintenance in the Plant and this directly contributes to the lack
of proper maintenance of the facilities. As a result, maintenance

of electrical equipment and instrumentation is limited to visual

inspection and regular cleaning.
Chemical Dosing

Method of Dosing

Alum



'2)

3)

In the Chemical House, six Rotodips including cne stand-by unit
measure alum dosage by proportioning feed method controlled by

Pelton wheels. Dosing points-of five Rotodips are as follows.

a. Rapid mixer at Sedimentation Basin No. 1 in Plant Ro. 1
Rapid mixér at Sedimentation Basin No. 2 in Plant No. 1

c. Accelators in Plant No. 1

d, Parshall Flume (North) in Plant No. 2

e. Parshall Flume (South) in Plant No. 2

The Rotodip deses alum to two Accelators then two rotameters are

installed near Accelators to evenly deliver it to each Accelator.
Polymer

During usage, polymer is at first manually transferred to a meas-
uring tank with wheels for measurement of quantity for one mixing
tank. Then, the polymer is poured into a mixing tank which is

filled with water for dilution.

Four plunger pumps supply diluted polymer to the following dosing

points:

a. Rapid mixer at Sedimentation Basin No. 1-& No. 2 in Plant No.
b. Accelators in Plant No. 1

Parshall Flume/Flocculation Basin (North) in Plant No. 2
dJ Parshall FlumelFlocculation Basin (South) in Plant No. 2

Same as Alum dosing, rapid mixer at Sedimentation Basin No. 1 &
No. 2 and Accelators in Plant No. 1, two rotameters are installed

to confirm a uniform flow to each unit of basin and Accelator,

respectively.

Chlorine _ .

Dosing points of chlorine gas solution are as follows:

16
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a. Pre-Chlorination

- Aqueduct No. 1 near Chemical house for Plant No. 1
- Receiving well of Accelators in Plant No. 1

- Receiving well in Plant No, 2
b. Intermediate-Chlorination

- Inflow Channel to Filter Building in Plant No. 1

- Inflow Channel ‘to Filter Building (East wing) in Plant No.
) .

- Inflow Channel to Filter Building (West wing) in Plant No.
2

c.  Post-Chlorination
- Effluent aqueduct from Plant No. 1
- Effluent agueduct (84"} from Plant No., 2
- Effluent aqueduct (72") from Plant No, 2

Actual Dosage -

Amount of chemicals like alum, chlorine, cationic, and anionic poly-

mer, consumed in 1990 are shown in Tabhle 6.6.

Dosage of alum and cationic polymer was extremely increased in July,
August, and September during the rainy season when the raw water
turbidity increases, while dosage of chlorine and anionic polymer was

not varied much.

Water Quality Control

| Water Quality Standard

‘The -National Standards for Drinking Water, 1978, prepared by the

Hinistry of Health, prescribes the maximum permissible level of the
parameters that afféct'the quality-of drinking water. Table 6.7

presents the water quality standards on physical, chemical and radioc-

17
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logical requirement. Residual chlorine is also regulated in the
Standards to maintain not less than 0.1 mg/l at the furthest point of

distribution system.
Process Water Quality Control

Table 6.8 and 6.9 show the results of the latest water turbidity test
which was recorded by the Plant Laboratory'of.PQU of Plant No. 1 and
No. 2 from April to October 1991. Turbidity of finished water ex-
ceeds the drinking water standard of 5 mgli.when raw water is very
turbid specifically when raw water turbidity is beyond 40 mg/l during

rainy season.

‘Monitering process water of the Balara Plant was conducted by the

Study'Téam from 20th September to 22nd Octcber 1991 considering the
pH, conductivity, alkalinity, and turbidity. Results revealed that
pH, conductivity, and alkalinity were fair since pH values ranged
€rom 6.4 to 7.3, conductivity ranged from 115 to 150 ps/cm, and
alkalinity ranged from 45 to 60 mgf/l. From O.ZAVmgll of theoretical
reduction ratio of alkalinity by unit alum dosage and desirable
residual alkalinity of 20 mg/l in filtered water, 25 mg/l of alkalin-
ity is available at least in the worst case. Thus, the raw water is
of desirable guality after undergoing the existing water treatment
process in the Balara Plant. These findings“are supported by the

data prepared by the PQU.during January to December in 1990 as shown
in Table: 6.10.

Service Water Quality Gontrol

In order to study the water guality of the Balara Water Supply System
in which some 111 representative samplihg'points.were indicated to . be
zero in residual chlorine (as reported in the "PRELIMINARY ENGINEER-
ING REPORT WATER DISTRIBUTION.SYSTEM ’VOL 1 ‘iEXT“ 'in’Novembér._
1989 on the ANGAT WATER SUPPLY OPTIMIZATTON PROJECT), an analy51s of

_the residual chlorine in the distribution lines was- conducted. The

area being served .solely by the Balara Plant was 1solated and divided
into four districts for the sake of convenience as shown in Fig. 6.3.

Sampling points were identified on-the basis of iES'proiimity to the

18,
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trunk main. This was done to prevent the distributed water contami-
nated through the service pipings from being sampled, otherwise,
unreliable test results will be obtained. Coliform test, turbidity

test, conductivity and pH check were conducted.

As shéwn -in Table 6.11, residual chlorine was sufficiently detected

to be ranging from an'average of 0.2 to 0.7mg/l in all parts of the

‘study area. This is stressed further depending on the proximity of

the sampling point from the trunk main where high residual chlorine
levels were monitored. However there are some service pipelines which
have been monitored to contain only traces of residual chlorine.
Such a situation occasionally occurs due to changes in the distribu-
tion pressure. Almost all of the trace level of residual chlorine
was monitored in areas where there is low water: pressure and the
service pipelines are antiquated, specifically the Makati and Manila
areas. In Marikina and Pasig, whére numerous construction develop-

ments. are taking place, some areas were ohserved to be ‘low in residu-

‘al chlorine due to the shortdge of water 'supply.

- ‘Operation and Maintenance Cost

The 0 & M costs for the last five years of the Balara Plant is summa-

rized in Table 6.12,

The composition ratio of total repeir expenses (material of the
Instrumentation Field Service Section, preventive maintenance and
general repair of the TP Mechanical & Electrical Section) indicates
only 3.5Z for all the ratio appears very low, comparing with that one

ranging 157 to 20Z of Tokyo Metropolitan Government Waterworks Bu-

reau.

Taking into consideration the difference of personnel expenses,

welfare éxpenses énd etc., the value of the ratio further becomes

"low, which seems that rephir expenses for all budget has been made

light.
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 ORGANIZATION AND INSTITUTION

Organization of MWSS

After World War II, in 1955, in order to accelerate the restoration

for devastated facilities, the National Waterworks and Sewerage

. Authority (NWSA) was established. In 1971, NWSA was reorganized into
" two water-related organizations, namely MWSS and LWUA by the Act No.

6234, "An Act Creating the Metropolitan Waterworks and Sewerage
System and Dissolving the National Waterworks and Sewerage Authority,

for Other Purposes”.

‘The organization of MWSS is shown in Fig. 7.1. The Board of Trustees

is an organ for "decision-making" and is composed of ten members

"including Board Seéretary. It is the rule that the Secretary of the

Department of Public Works and Highways (DPWH) plays the role of ex-
officio as the Chairman unless the President of:the Philippines shall
appoint another ﬁerson as Chairman. And the Administrator of MWSS
plays as the Vice-Chairman. Adcording to the rule, the Undersecfe-
tary (for Gonstruction) of Public Works and Highways is placed as the
Administrator, unless another person shall bée appointed designated by
the President of the Philippines. Six members of the Board shall be
appointed by the President and the one remainder is placed from the

Government Corporate Council as a legal Adviser of the Board.

One Senior Deputy Administrator and six Deputy Administrators are

supporting the Administrator.

Number of MWSS employee is 8,962 persons as of August 31, 1991, of
which 4,803 are permanent employees and the rest are casual employ-
ees, Table 7.1 shows the number of MWSS personal by Department.
Crganizaetion for the Balara Plant

General Observation

The operation and maintenance of the Balara Plant, the La Mesa Plant;

' Distribution and Sewerage System is undér the Deputy. Administrator

B}
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for Operations,  {See Fig. 7.1 Organization Chart of MWSS). However,
to operate and maintain the Balara Plant, the Procurement Department
under the D.A. for Administration and the Applied Research and Quali-
ty Control Department under the D.A. for Engineering which are ton-
cerned with the processing of purchase orders. Although at present,
this complicated organizational set-up was observed to attain mutual
cooperation, it will become more difficult once the La Mesa No. 2

commences its operation.

Organizations

The following are the Deputy Administrators, Departments, Divisions

~and’ Sections concerned with the 0 & M of the Balara Plant.

iD.A. Operatlon i

At o e A A m e e e :
| Applied Research and Quality Control Department !
i e e e e et e o i st o e 7m e o o e e A 2 1 8 e e e o e en ]
] - ]
H 'Central Lab D1v1310n !
{ ! L S S P )
i 1 = 1
1 i 'Water Research and Analy81s Section

ma e e it e s e re e T A4 4 e = T T W T W R A Am e e ey T R AR AR e e T T Ee Y MR RS e T e
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REHABILITATION PLAN

Basic Principles of Rehabilitation Plan

The principles with which this study would follow to ‘come up with an

1}

2y

3)

4)

“optimum rehabilitation plan are as follows:

Design capacity is restricted by the hydraulic performance of the
conveyance agqueducts from the La Mesa Dam to the Balara Plant.

Therefore, the capacity is proposed as 1,600,000 m3/day.

Replacement is ‘applied ‘for such equipment and facilities that is

projected to be worn-out after the completion of the project

taking into consideration O & M problems.
Stable Plant Opération

The rehabilitation plan also intends to maintain & stable opera-
tion of the Plant after its completed rehabilitation. Also, the
rehabilitation intends to furnish only the mechanical -and electri-

cal equipment which is suitable to Philippine conditions.
Enhancement of 0 & M Procedures

The ‘actual modification items involved in this aspect is the plan
to imprové.the efficiency of each treatment ﬁrécesé. To specifi-
cally elabbr&te, by_incfeééing the.efficiéﬁcy of the sedimentation
process through the prbposed rehabilitation items intended for
this purpose will reduce the load of work that will be conveyed to

the filters, thereby maximizing the capability of each facility.

Secondly, when the proper, suitable équipmént is iﬁﬁfalled,-a

certain degree of reliability is attained. Foriihstance,'in'the

'chemical_dosihg facilities where the proper dosage of chemicals is

critical, accurate measuring devices -should always be functioning

properly,

Lastly, vital information that is utilized in the overall opera-
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8.3

tion of the Plant should be obtained from accurate instrumentation
and measuring devices. A specific example which illustrates this
idea is the proposal for installation of flow meters to accurately
measure capacity treated that should reflect to the overall opera-

tion of the Plant.
Design Capacity

The total combined capacity of the aqueducts i§ limited to 1,705,000

- m3/d taking into consideration’' the hydraulic performance and size,

available head between the water level of the La Mesa Dam and the

Plant.

Design capacity applied in the modification project in 1981 was

reported to be 1,600,000 m3/d. However, the actual amount of fil-

- tered water in the Plant had a var&ing range of 1,364,000 m3/d to
© 1,554,000 m3/d from 1989 to'lQQC, as shown in Table 6.3. Average

water production at present is approximately 1,450,000 m3/d which
deviates from the 1,600,000 m3/d design cépacity, even takinpg consid-

eration of 2 Z of water losses through the treatment process.

External causes were also identified. The transmission mains from
the Balara Plant to the San Juan Reservoir which has a total capaéi-.
ty of 1,610,000 m3ld,'based on the report entitled, "REPCORT ON OPTI-
MIZING THE OPERATION OF THE BALARA AND LA MESA WATER FILTRATION
PLANTS® which is sufficient to cover the design capacity of the
Plant, has not been used effectively in order to avoid leakage pfob-
lems in the service systems. Therefore the design cabacity is here-

with proposed at 1,600,000 m3/d.
Rehabilitation Levels as Alternatives

Possible'equipment'plans have been further evaluated technically

taking into consideration Lhe-coﬁstructibn:plan, hydraulic con-

‘straints, water quality control and O & M. Then, the final classifi-

cation of rehabilitation is formulated écCording to three levels as

" ‘'shown below:
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(1

(2)

(3)

Level 1

Consists of the minimum replacement of eguipment and resumption of

the same existing conditions during the modification project in

1981.,. Necessary review of performance of equipment which will be

replaéed will he considered. In addition, replacement of vital
facilities which are even operational at present such as chlorination
facilities are included with Level 1 as a minimum replacement. This

level is based on actual successfully mgnaged'performance of existing

facilities as a whole, but items are limited to only urgent matters.

Level 2

Consists of and in addition to Level 1, stable supply and -safe quali-

ty of water to be achieved in connection with the improvement of

water aquality control and O & M. Rehabilitation items will be expand-

ed which will not only involve the replacement of equipment as in

Level 1, but also the improvement of process water guality cqntrol

and the repair of existing structural defects, taking into consider-

ation the actual 0 & M procedures and financial measures. In addi-
tion, the design of this rehabilitation plan is based on necessary

and normally prevailing techunology,

Level 3

Consists of modernization and possible expansion in terms of water
treatment process will be added to Level 2, provided that technical,
financial, socio-economic, and environmental aspects are all satis-

fied.

As a result of the preparation of the Rehabilitation Plan, Table 8.1

itemizes the three levels of rehabilitation for each facility.

Based on Table 8.1 which compares the different levels of rehabilita-
tion, the most appropriate level of rehabilitation which corresponds
adequately to the existing hydraulic and physical conditions of the

plant and the accompanying financial considerations is Level 2. This
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level involves the replacement of defective equipment and facility,

" improvement of the process water quality control, and repair of

_ existing structural defects thus providing a complete approach to the

solution of the urgent rehabilitation requiréments of the Treatment
Plant. The expected durability of Level 2 is 15 years since the

civil and architéctural structures will last in the years ahead and

~normally, equipment of the plant will approximately last 15 years.

Level 1 which consists of minimum replacement of equipment and the
resumption of existing conditions after the modification project in

1981, ‘is more of short-term in approach. Although this level of reha-

‘bilitation will be comparatively lesser in cost and the actual con-

struction will be easily implemented with minor incounveniences, the

-benefits derived will be superficial. In addition, the expected

durability appears to be about 5 years as a whole because the compo-

nents of ‘Level ‘1 are minimal replacement as an urgent countermeasure,

Level 3 offers a rehabilitation scheme based on a 1ong-term outlook.
The scheme which involves the modernization and expansion of the
treatment process will entail huge.costs as compared to Level No. 1
and 2 which may not be within the existing financial conditions.

However, this rehabilitation scheme will provide future generations

with an advanced and much-better equipped Treatment Plant.

‘Project Costs

The total project cost of Level 2, comsisting of comstruction cost,
engineering charge and physical contingency, amounts to 686,947

thousand Peso at 1991 price as- given below.
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SUMMARY OF PROJEGT COST COMPARISON OF ‘REHABILITATION PLAN

- Amount (1,000 Peso)

Cost Ttem ' Level 1  -Level 2 Level 3

A A B B e R s VT Y e TR MR re e e e A e e e IR M e R s e g BB E W K MO SO MR s G R R M N LR MM EL S A6 el i W MR R Em W WS Sb L A e T am Em

A, "Construction Cost

a. Plant No. 1 : 28,182 ° 96,047 145,669
b. Plant No. 2 59,278 248,269 355,729
.  Chemical/chlorination/Others 34,925 51,560 52,602
d. FElectrical equipment . 117,982 182,362 208,382
Sub Total - 240,367 ~ 578,238 762,382

B. Engineering charge (D/D,C/S, 101) 24,037 57,824 76,238

Total 264,404 636,062 838,620
C. Physical Contingency (8Z) 21,152 50,885 67,090

g kT e T S e

Note: D/D---Detailed Design

- C/8---Construction: Supervision
Recommendation for Rehabilitation

In the view points both of engineering and financial aspects, Level 2
is the most recommendable. The level can be''said basdic or fundamen-
tal plan because Level 2. includes the improvement for watér Quality

control and for stable 0 & M after years ahead.

On the other hand, Level 1 (rehabilitation plan consists of urgent

and survivable replacement of the wornQout_equipment) is &éceptable.

~ From the résults of economic and financial analyses'both levéls'are

justified feasible. The EIRR of Level 2 was computed at 32.4% and
its FIRR at 5.42, while the EIRR of Level 1 was computed at 63.8%
and its FIRR at 7.8%7. The base funds of Level 1 was assumed at

approximately 286 million pesos.  When the base funds_increaée'by
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102, the adjusted Level 1 FIRR turns to 6.692. 'Similarly as bage
funds increase by 202, 30%, and 40Z, the adjusted Level 1 FIRR are
6.372Z, 6.06% and 5.78%, respectively.

:Based on the aforementioned reasons, Table C-1 presents the recom-

mended rehabilitation Plan.

Environmental Assessment

The following description is to show the potential effects of this

project on the environmental resources of the study area. A summary

impact matrix is shown in Table 8.2.

The plan will be confined to replacement equipment and some minor

civil works. The civil works shall consists of provision of launders

~ and perforated baffles for existing sedimentation basins; small scale

~excavation to build washwater recovery basin (L-20.0 m X W-16.0 m X

H-4.0 m), and repair of roofsldoorsfwihdows. These works are of the
type that the contractor”will'be able to implemeﬁt control measures

to protect the river and its environment from new water pollution.

~Also, there will be very minor temporary inconveniences like noise

and air pollution inside the premises during the rehabilitation
works. Removal of excess soil will be conducted within the premises

and the means of grading and seeding are controllable activities.

During the operation of the facility, inorganic & harmless sludge
removed from raw water is discharged to - the creeks within the Plant,
This has been the practice ever since the plant commenced its opera-
tion in 1935. In the future it would be appropriate 'to treat the
sludge after the completion of sewage treatment plants for Metro
Manila. In addition, since the“§lﬂdgé_is harmless and the volume
dischargéd is approximately 30 tfd'0f'dry solid which is relatively
small as comparéd to the flow rate of 3879 X 10-6 to 58.8 X 10 ©
m3/day of the Marikina River. Also the quality of water in the
River is very contaminated and no utilization occurs in the down-

stream.

No chronic air pollution is expected from the operation of the facil-
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ities. There is a minor air quality risk which is associated with

" the storage, handling, and use of chlorine gas. in the disinfection

house. The record of the existing facilities in this regard is satis-
factory, with few accidents reported from chlorine leaks. Existing

safety practices for handling chlorine should be reviewed and updated

—-as needed, and subsequently implemented. Actually, the rehabilitation

plan includes improvement of the storage house and replacement of
superannuated chlorinators, evaporators, chlorine leak detectors,
exhaust fan, hoist for handling chlorine cylinders, and chlorine

booster pumps.

From a human resource point of view, the reliability of the water
quality will be vastly improved with the upgraded plant. The plant

regarded as one of the important infrastructures in Manila is

‘presently yielding and. transforming about 607 of the total safe water

supply in Metro Manila thus performing a crucial function in meeting

one of_the basic needs of Metro Manila residents.

Accordingly, from a hﬁman resourée and public health aspect, the

implementation of the project should be conducted immediately.

- IMPLEMENTATION SCHEDULE

In the formulation of the construction schedule, the following items

were taken into consideration:

1) Possibility of reduced water production
2) Possible duration of suspended operatibn
3) Fluctuation of raw water quality
4} Electricity . _ _
5) Possibility of isolating each basin/bed

The implementation schedule is shown in Fig.9.1.
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10. -  FINANGIAL, AND FECONOMIC ANALYSIS

Financial analysis has two planning objectives, one is to determine
if the net financial benefits are justifiable enough in some adverse
gituations, and the other to assess the cash flow situations in which
selected policy-parameters.may contribute to an.improvement of finan-

cial status.

The analysis is focused upon the net financial benefits, defined as
the difference in benefits between with rehabilitation and without
rehabilitation. The rehabilitation is to replace worn-out equipment
and to restore and maintain the initial level of water production

capacity of the Balara Plant.

The Balara Plant responsible for supplying 60Z of safe drinking water
to Metro Manila, have been confronted not only with serious deterio-
ration of the equipment but also with the expected difficulty in

maintaining safety standards of water.

Financial benefits with rehabilitation will be the expected financial
benefits that could be prevented from being lost. On the other hand,
those expeCted'benefits-could be lost without rehabilitation. The
expected costs with.rehabilitation includes (1) investment of equip-
'ment,_(Z) 0 & M cost, (3) depreciation,-(4)'interest payment, and (5)
tax. On the other hand, this expected costs without rehabilitation
consists 6f (1) 1oss of water revenue, (2) loss of other revenue, and
(3) 0 & M cost. While O & M cost appears on both sides, 0 & M cost
without rehabilitation is higher than that of with rehabilitation.
The cost of importing parts and materials from abroad will contribute
to the increase of 0 & M cost without rehabilitation. This differ-
ence is reflected in' 15% increase of 0 & M cost without-rehabilita—

tion and in 107 increase of 0 & M cost with rehabilitation.

The net financial benefits are the net cash flow from the difference
~in net cash between with rehabilitation and without rehabilitation.
The FIRR is then computed for each of the three levels of the reha-

hilitation ﬁrbject. The FIRR of Level 1, Level 2, and Level 3 is

7.87, 5.4%, and 0.1%, Tespectively. .
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Sensitivity analysis is made in assessing to what extent, adverse
changes of the financial environment will impact upon FIRR. Three
scenarios are described.  Scenario 1 assumes that O & .M cosﬁ with
rehabilitation increase at 157 compounded annually. Scenario 2
assumes that loss of revenue is 10X of total revenue {the sum of
‘cal{l) and col{2) in table 13.3.2, Main- Report) Scénario 3 is a
combination of Scenario 1 and Scenario 2. The impact of scenario 1
upon the FIRR is 6.2 Z in Level 1, 4.1% in Level 2, and -1.9Z in
Level 3, respectively. The ‘impact of scemario 2 upon to FIRR is 3.9%
in Level 1, 2.3% in Léevel 2, and —4.2% in Level 3; respectively. The
impact 6f scenario 3 upon the FIRR is 1.8% in Level 1, 0.32 in Level

2, and -7:9% in Level 3, respectively.

Both Level 1 and Level 2 can be justified on financial and economic
grounds. Furthermore, sensitivity analysis of Level 1 and Level 2
both has been made in terms of adverse scenarios'affecting'the
project environment. Both Level 1 and Level 2 can stand againet each

of the three different scenarios.

This will lead to a trade off problem between Level l.and Level 2
project in terms of the efficient allocation of a given budget.
Since Level 2 is a more éfficient and 1dsting project than Level 1, a
gqualitative adjustment has been made in such a way that Level 1 may
be comparable to that for Level 2. This has resulted in "adjusted

Level 17, as indicated in Chapter 15, Main Report.

Assume that both Level 1 and Level 2 are acceptdble to political
" decision-makers. ‘Then Fig. 10.1 (Trade of £ between FIRR and funds)
"will demonstrate the relationship between FIRR of adjusted'Level 1
‘and to extent pf.Level 1 budget increase on one hand, -and the rela-
tionship between FIRR of Level 2 aﬁd.adjusfed-FIRR of Level 1.
Should adjusted Level 1 be preferred, the budget of adjusted Level 1
could range between 286 and 428 million pééos {50Z increase of Level
1 budget). When the budget goes beyond &28'miilioﬁ:peéos, FIRR of
“adjusted Level 1 decreases below that of Level 2. .Should it be the

case, Level 2 would be preferred-dvér Level'l.

on the other hand, should Level 2 .be preferred, the budget would be
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687 million pesos.

Cash flow of MWSS is a great concern not only to those who are af-
fected by the project but also to those who make a decision on the
projéct., Sensitivity-analysis of cash flow has been made in terms of
MWSS self helping effort. Three scenarios have been projected.
Scenario 1 (improvement of total revenue increase by 2% from year
2001) would contribute to 3.97 improvement of cash flow. Scenario 2
{(total expenditure decrease by 2Z from year 2001) would improve 6% on
cash flow, while scenario 3 (a combination bf scenario 1 and scenario

2) would further improve 9.9Z on cash flow.

Nevertheless, MWSS self helping effort would not be sufficient to
generate positive cash flow from 1991 and beyond while some positive
cash flow could be traced in 1993, 1995, and 1999 (Table 13.7.4 , col
(12), Main Report).

This appears to indicate that MWSS cash flow position would become
serious for the period between 1993 and beyond, in spite of self

' ﬁelping effort.

Economic analysis has two primary objectives, one is to quantify the
difference in economic benefits between with rehabilitation and
without rehabilitation, and the other to assess whether the net

economic benefits are justifiable in some adverse situation.

The analysis will be focused upon guantification of two major costs,
i,e, health and private ﬁater. Water bofne diseases are still seri-
ous health hazards, leading to loss of working days, sickness, and
death of infants. Health cost can be quaﬁtified by the difference in
cost between without rehabilitation and with rehabilitation., Health
cost is assumed to be directly proportional to the extent that MWSS

water - supply marginal area (low pressure area) decreases,

Without rehabilitation, the low pressure population in which resi-
‘dents in the affected area must depend upon’ private water will in-
crease from 9.3Z to 17.6%. On the other hand, the dependence on

p?ivate water of same area will remain approximately at 3% with
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rehabilitation. The difference in private cost of purchasing water
between without rehabilitation and with rehabilitation will be con-

sidered the economic benefits in the form of reduced private cost.

- Water production could be reduced without rehabilitation. This is

primarily due to deterioration of the equipment of the Balara Plant.

Another cost without rehabilitation will include O & M cost that will
increase at 157 compounded annually, while those with rehabilitation

at 107 increase.

The net economic benefits are then derived from the difference in
benefits between without rehabilitation and with rehabilitation. The
EIRR for Level 1, Level 2, and Level 3 .is 63.8%Z, 32.4% , and 26.31,

- respectively.

Sensitivity analysis is focused upon adverse situation in assessing
to whaﬁ_exﬁent adverse changes.of the economic environment will
affect EIRR. Three scenarios are presented: Scenario 1 assumes that
health cost and cost of private water both increase by 10Z. Scenario
2 assumes that there is 10% loss of revenue'expected. The revenue is
based on total tevenue, the sum of col(2) and col(3) of Table 14.2.1,

Main Report.

Scenario 3 is a combination of scenario 1 and scenario 2.

Scenario 3, the worst of all, reduces EIRR from 63.8% to 61.3% in
"Lgvel 1, from 32.4% to 31.3% in Level 2, and from 26.3%7 to 25.4% in
Level 3, respectively.

Sensitivity analysis indicates that Level 1 is justifiable enough to

stand against such adverse economic grouhds, followed by Level 2 and

Level 3..

32



1l.

1.1

(1

(2)

(3)

PROJEGCT EVALUATION
Socioeconomic Aspects
Needs and Beneficiary

The Balara plant serves 6,000,000 persons, approximately 60% of MWSS
service area population. After the modification of 1981, they have
not been rehabilitated sufficiently and large scale rehabilitation

for existing facilities is urgently required.
Cost effectiveness in Relation to Other Projects

If the growth and concentration of population of Metro Manila will
cohtinue, conservation and development of water resources will be
most important soc as to meet ‘the increasing future demand of clean
water. .However, 'this would require huge investment and longer imple-
mentation. To effect immediate impact, rehabilitation of the Balara
Plant can be undertaken instead in a shorter pericd and at a much

lower cost.

In addition, rehabilitation works on the existing facilities will be
required so 4s to cope with'the future demand of clean water even

when other future expansion projects are implemented by MWSS.

" Social Tmpact

The Balara service area covers half of Metro.Manila including Manila,

-Quezon City, San Juan, Mandaluyong, Makati and Pasay. To maintain

public health in these areas, ample and clean water supply shall be
provided for. Consequently a healthy environment in Metro Manila for
international relations will in turn benefit the whole area in the

Philippines.
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11.2

(1)

2)

(3)

11.3

Technical Aspects
Principle of Rehabilitation Plan

As previously mentioned, equipment in the Balara Plant are superannu-
ated. If simultaneous breakdowns occir with the main equipment
namely: -flash mixer, alum feeder, chlorinator, the supply of suffi—
cient amount of safe water cahnot be insured. Owver and above the
need of replacing these equipmeht, existing facilities have some

deficiencies in the light of prevailing=technologicél standards.

‘L,evel 1 rehabilitation plan consists of urgent and survivable re-

placement of equipment, while Level 2 includes more equipment and
considers steady operation and maintenance after completion of this

project.

"Water Quality

Turbid water supply exceeding the National Standards for Drinking
Water, 1978 should be avoided even occasionally in rainy season. In
view point of this, the importance of rehabilitation of the Balara

Plant is further "stressed.
Cost Performance

The plant capacity (nominal) at presént and that which is to be

rehabilitated is 1,600,000 m3/d, one of the largest water treatment

plant capacities in the world. The project cost of Level 2'rehébili-

tation is estimated at approximately B687 million and Level 1 is R286
million. The above stated rehabilitation costs are quite minimal for

the capacity of the plant that shall be operational.

Environmental Aspects

The proposed project consists mainly of the replacement of existing
equipment and very minor civil works. :The purpose of the réhabilita-

tion is to recover the capacity as-modified in 1981 in case of Level

1 or of Level 2 to improve the water quality and propet operation
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1L.4

and maintenance to obtain gréater benefits. Therefore, there are no

potential lasting adverse environmental effects.
Financial and Economic Analysis

Level 1 and Level 2 are both justified on financial and economic
groﬁnds. Level 1 and Level 2 can stand against the worst financial
scenario 3 as well as the worst economic scenarioc 3.

Since Level 2 is preferred on engineering grounds, the trade off
between Level 1 and Level 2 needs exdmination. Level 1 adjusted by
902 engineering efficiency of Level 2, gives the adjusted Level 1
FIRR for comparison. Fig. 10.1 shows the relationship between the

ad justed Level 1 FIRR and the percentage increase of funds.

When the base funds of Level 1 increase, the adjusted FIRR decreases.

A point of intérsection between the adjusted Level 1 FIRR and Level 2
FIRR is a maximum allowable increase of Level 1 funds beyond which

the adjusted Level 1 FIRR falls below that of Level 2.

Given the Level of water production and quality management, two
parameters are vital in affecting water revenue. One is distribution
efficiency, and the other bill collection efficiency. Revenue effi-
ciency is 327 at present while MWSS tries to increase the revenue

efficiency up to 40Z by year 2000,

Given the improved revenue efficiency of 40Z, two other policy param-

eters, namely, operating revenue is assumed to increase by 2I, total

.expEnditure-by-ZZ from year 2001 and beyond. The cash flow position

will be improved by 9.9Z on the annualized rate.
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Table 4.1 PROJECTED FINANCIAL DATA
(million pesos}

Year 19291 1995 “2000 2010 2013
(1) Total Revenue 3397 6813 11114 16635 18712
(2) Total Expenditure 5959 76485 13728 29639 37337
{3) Financing Requirement 2562 882 ‘2614 13004 18624
{4) External Finance 711 1106 -98 1508 1899
{5) Domestic Finance 1099 -220 -8 754 949
{(6) Net Gash : -752 4 -2720 -10741 -15776
‘Source : Data from 1991 to 2000 were taken from Financial Projection

by Corplan of MWSS, Feb.6, 1992.
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TASLF 6.1 OUTLINE OF PLANT (1/3)
NAME OF PLANT: PLANT NC.1

End suction centrifugal pump
-Capacity
- Head NfA
= Motor 45kW/37.3kW

- Dimension 14m Lx4.7m L

INAME Of FACILITIES ARD SPECIFICATION i qQry | BAME OF EQUIPMENT AND SPECIFICATION | Q1Y
e [ === R A ===~ !
| I | | i
{Rapid Mixing i 2| Rapid Mixer | 2
{ - Concrate structure - channel | I - Vertical fixed speed mixer i |
{ - Dimension  2.0m Wx2.8m D i i - Dia. of turbine 831 mm |
|- | i -~ PRevolution 104 rpm i
I | I ! !
|Flocculation Basin i 2 | flocculator {24 |
| - Concrete structure with partition | i < Vertical variable speed mixer i
| - Dimension 32.44m Lx21.25m Wx5.0m O | i - Dia. of turbine 838 m i |
| | | - Revolution 13.7-34.2 rpm !
f I I b
|Sedimentation Basin "2 | i |
{ - Concrete structure [ | ! [
| - Dimension | | i |
| No.1 190.2m Lx21. ?.5m x5, Gm D | | | ]
| No.2 199.4m Lx21.25m Wx5.0m D | | i |
i I | t !
|Accetator | 2 | Accelator [ 2 |
I - Concrete structure | | - Dia. of impelier 8.5m { |
| - Dimension 29.56m x 29.56m I ! - Drive unit | ]
i “x7.1m D | | motor ipe | |
i i | variable speed gear 1 pc. | |
| | } reduction gear 1 pc. ] |
| | | worm reduction gear 1 pc. I |
| | I | I
IFilter | 10 | Filter | i
} - Concrete structure | | = Sluice gate and valve |
| - Dimension 15.3m Lx(5.3+5.3)m W ! | Influent sluice gate 600w dia. - {10
| - Filter bed 162 m2/bed I Wash drain sluice gate 1,200mm Hx600mm H | 10
| - Tnickness of filter media | ] Effiuent valve 450m dia. 110
| Anthracite = 500mm | | Washwater valve 800mm dia | 10 |
I ‘Sand  250mm i | Surface wash valve 450m dia. [ 10
| “Gravel 450mm - | ] Filter drain valve 150/250mm dia.. | 20
] | | - Surface wash pipe | i
} ] i PVC fixed grid piping | 10
! ! | | |
[Washwater Purping House [ 1 | Washwater pump | 3
| - Concirete structure ] i - Double suction centrifugal pump | |
| - Dimension 24.4m x 47.4Zm x 2.0m3 | | No.1 Ho.2 No.3 | I
| | e e |
| | i - Capacity 110 ik 110 i |
| ! | (1/sec) _ | I
i i | - Head (m) 33.5 -2 33.5 i i
| | I - Motor (kw) 45 49 45 i |
| _ | I I
|Aerator (Recovery Water Basin) Pl | |
| - Concrete structure I [ | |
| - Dimension | ! | |
| : : | | _ I I
|Recovery Pump Station | 1 | Recovery Pump P2 |
‘1 - Steel framed structure | | -.Double suction centrifugal pump | {
1 ! I I I
|- ! I ! |
| ! i I i
I ! | I I



TABLE 6.1 QUILINE OF PLANT {2/3)
NAME OF PLANT: PLANT NO. 2 :

- Double suction centrifugal pump
- Capacity HiA
~ Head “N/A
- Hotor ‘§5%w

- Steel framed structure
- Dimension 10.5m Wx19.8m L

[HAHE OF FACELITIES AND SPECIFICATION I | ey
o e e e I frmmmmm e e == el REEE |
! 4 i -1
{Recefving well {11 |
! ~ Concrete structure } | N

| | |
|Parshall flume | 2} |
| - Concrete structure [ | |
| - Size of throat 3.658m. | | | )
| | i : |
|[Floceulation Basin ] 12 | Flocculator | 2
| - toncrete slructure | | - Herizontal fixed speed paddle |
| - Dimension 16.02m #x19.25m ¢ | i - Hoter  3.7kH : |
| x3.5-6.02m O | | : 1st 2nd Ird ;|
| - | See s o !
1 i | - Bia. of paddle 2. 92 3.5 . 3.6 -
| |} (m) L |
i ] | - Length of paddie 3.01 307 3.5 i
| | S i
i i |~ Yo, of paddle Iedzd 2edxd - 1xdxd ]
i [ | - Revolution(rpm) 2.83  2.12 2.12 1
i | | : ' |-
|Seddimentation Basin | 12 | Flushing Pump | 12
1 ~ {oncrete structure } i - End suction cemtrifugal pump i
| - 'Dimension 18.3m 4x73.2m | | - Capacity "NfA |
i Lx6,77-7.66m D | ! - Head N/A 1
| | { ~ Hotor 18.5 kW |
| i 1 _ ]
[Filter [ 20 | Filter o . |
i - Concrete structure | H - Sluice gate and valve _ |
| - Dimension  15.3m Lx{5.3+5.3)md | I Influent sluice gate 920wm W x 760mm H C} 20
| - Filtter bed area 162 m2 ) | Wash drain sluice gate 1120mm W x &10mm H I
| - Thickness of filter media | | Effivent valve 500mn dia. 20
i Anthracite  A00mm | i Effluent control valve 500rm dia. S ]e
i Sand  250mm | | Washwater valve 1000mmd ia. ] 20
i Gravel 41¢mm ] | “Surface wash valve 300mm dia, ! 20
| [ i Filter drain valve "300mm dia. | 20
i | | - Surface wash pipe |
| | } PYC fixed grit piping |20
| | | !
|Washwater Pumping house I { Hashyater pump : | 3
i - Concrete structure | | - Double ‘suction centrifugal purp i
{ - Dimension l ] No.l  Ho.2 f0.3 1
| i | Sees it e |
| i ] - Capacity H/A "HiA N/A l
i | | - Head WA WA /A [
! | | - Hotor(kH) 94 45 . 49 |
[ P O
jRecovery Sump i | }
I - Concrete structure | } }
| - 0imension  3.0m ¥x19.Bm Lx4.0mD | | |
! | | 4 -
|Recovery Pump Station | | Recovery Pump’ 3
| | | b
| | 1 |
| I f au
| [ | |-
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TABLE 6.1 OUTLINE OF PLANT (3/3)

NAME OF PLANT:  CHEMICAL/CHLORINE MOUSE

|NAME OF FACILITIES ARD SPECIFICATION | QFY | NAME OF EQUIPMENT AND SPECIFICATION | Q1Y )
B L LT e T B E S e s |
|Chemical House I 1 | Alum Feeder (Rotodip) | 6 |
| - Steel framed structore | | - Volumetric liquid feeder | [
| - Dimension 12m Wx{36+18)m L | | - Capacity . 113-6.813 /4 ] |
i - Area Lst fleor 648 m2 i | - Motor 0.25 Ko | |
i Basement 144 m2 ! | | |
- | | Polymer Mixing Tank | 4 |
i | | - FRP -cylindrical tank | |
| ] | - Dimension Dia 1.7m x 2mH | ]
i | | - Capacity 4.5 m3 i |
I I | I I
! i | Polymer Mixer | 4 |
A | \ - Vertical fype } |
| i ; - Motor 1.12 kH i |
I I | f |
| | | Polymer Feeder i 5 i
I I | - Plunger pump | I
}- N | - Capacity HN/A | |
| ! | - Head H/A i i
] i | - Motor  §.37 k¥ | |
| | I ! |
|Chiorine House - { -1 | Chlorinater | i
| - Concrete sturcture | | - Het vacuum type | 4 |
| - Dimension 12.2m Wx25.4m L I I - Capacity 160 kg/h | i
; | | | |
| 1 | Evaporator i |
| | ] - Electric immersion heater type | 2 |
} 1 i - Capacity 160 kg/h { |
| | I - Heater 15 kM ] |
I | | ' I I
] ] | Booster Pump 13
| i I - End suction centrifugal | i
| I | - Capacity  N/A | |
] } ] - Head w/A i ]
| i ; - Motor N/A | |
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Skttt e a1 42 8 2 81 5 e e e e O T 28 e b e +
! PLANT ! SUB-SYSTEM FOR COAGULATION | DESIGN H POTENGIAE, RAW ?
' H FLOCCULATION iCAPACITY(m3Id) H WATER AMGUNT

: ! : ; (u°/a)

e e e e e e e e e e b e e s H
' No. 1} Sedimentation basin.No.l ! 140,000 1 Aqueduct #-1 H
H ! Sedimentation basin No.2 to40,000 ! Aqueduet § 1 H
! ! Accelators (2 tanks) {190,000 o} Aqueduct # 2 !
i R e T R L T e T P L TR t
! H Sub-Total ! 470,000 v 565,000 H
! Ho, 2 | Sedimentation ! ! Aqueduct # 3 H
H H bagin {4 lines) 41,130,000 ! 1,140,000 H
:h"‘“"'—____"'-_“_“—l—-_"____-“.‘ ________________ .""""""_"""""-—-‘--—-_-"-‘__""""‘.:
! Combined Total V1,600,000 ' 1,705,000 H

Table 6.2 DESIGN CAPACITY AND RAW WATER SUPPLY

Table 6.3 COMPARATIVE QUANTITY OF RAW, FILTERED,
AND DISTRIBUTED WATER FOR THE YEAR

1989-1930
B o e e o e o o R T e it e o e +
{ UNIT | HIN, H AVE, H MAX, |
H T H
1X 1000 mald ! 1989 1990 ! 1989 | 1990 V1989 1990 )
e R e D ettt Vo e H
! Raw Water P1,376 ¢ 1,354 ) 1,654 1 1,432 | 1,515 | 1,545}
b o i e ot e e e e A | S, I II ________ | | ¥
1 L3 [ an 1 L} ] 3 v
1 Filtered Waver | 1,379 ! 1,364 | 1,452 ! 1,435 |} §,314 | 1,534 |
i Tt o immmmm—— e e Jom——— fom jemm———— H
.: Distribution | i | H H H H
| Water '1,335 ) 1,319 | 1,400 ! 1,380 | 1,456 | 1,488
] 3 1 ] § [] ] )
» r L} L L] 1 E L]

Source: 1} Water Sources Division Annual Report for the Calendar year
1930, .
2} Figures in filtered water includes some of raw water and

racovered washwatey amount,
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Table 6.4 < DESIGN CRITERIA OF PLANT WNO. 1

Wo e mE mE mE WE Me e mm EmE ME de e - me M

B e o e e e A 8 e e ko k8 B 2 52 2 e 2 4 e S L S . e o e e b TR B8 e o o U B e e
V. ITEM 1 . DESCRIPTION { UNIT | DESIGN VALUE | AGTUAL H REFERENCE
! RO. | | H H OFERATION | VALUE H
e okt e e £ 2 b 0 8 Y b 2 8 A R
H 1 1Rapid mixing ¢ 1 Y .
' | Velocity gradient tsee =1 ! 1000 ! 867 ; >100
e e et e oy ot ot ot o i = e e = e e
! 2 Plocenlation ! H i !
H 1 No. of basins ibasin H 2 H 2 ! -
H ! Detantion time imin 1 20 \ 20.2 ! 20-40
! ' Velocity gradient tsec «1 | Max. 100 ' 12.7-33.6 ! 10-80
b e et ot ek e o e S e ek = = i e
H 3 'Sedimentation H H | H
H 1 No. of basins ibagins | 2 i 2 ' -
] ! Detention time ihr ' 2.28 ! -2.68,2.81 ! 2-5
H i Burface loading lomfwin | | 27.8 i 23.96,22.95 | 15-30
H ! Mean passing velocity im/min ! 1.38 ! * 1.18 H 0.4
P ot B e e o e b e e e 8 b e e e e k8 e e e
¢ 4 lAccelators H ! H H
! i No. of tanks ftank | 2 ! 2 H -
| ! Clarification time imin i 48 H * 64 5 90-120
! ! Upflow rate imfoin 100 H * 92 H 40-60
§ oo o o e e m e o o e m e m
5 'Filtration H ! i !

t Ho. of beds 1bed H 10 | 190 H -

{ PFlltration area im2 1 162 H 162 H -

! Filtration rate *% imfd 1 288 H 288 H -

! Filter media depth **% H | : i

H Anthracite - Tum ! 500 H 480 H -

' Sand | o i 250 H 280 H -

! Media effective size % ! ) b i )

H Anthracite : jmm H 0.9-1.1 H * 0.57 H 0.7-1.5

! Sand tom ! 0.45-0.55 ! 0.69 ! 0.45-0.70

! Backwash H H i H

: Type ! : Perforated. . pipings

H Rate tm3 /w2 fmin} b.& 1 0.6-0.65 H 0.6-0.9

| Sérface wash H H ' H

H Type H . ; Perforated plpings

! Rate im3fuz/win} 0.2 y 0.15-0.2 ! 0.15-0.2

'
'

{Notes} * Shows deviation from reference value. .
#% Piltration particulars were designed based on the result of a pilot scale plant.
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fable 6.5 DESIGN CRITERIA OF PLANT NO. 2

e et e e R e o e L b T T e e A e e s s
ITEM H " DESCRIPTION } UNIT ' DESIGN VALUE " | ACTUATL i REFERENCE
NO. H H H H OPERATION H VALUE
i iRapid wixing | ! H :
{ Veloclty gradient Siseec -1 |} 800 - H 866 H >100
2 'Flocculation H H i '
! Ro. of basins tbasin H 12 - iz | -
! Detention time tmin H 21 ! 20.2 H 20-40
! Veloeity gradient o ‘gag -1 !} 3047 ! 26-31 H 10-80
3 'Sedimentation i H H :
! No. of basins ibagling t 12 | 12 H -
i Detention time the H 1.7 1 k1061 ! 25
! Surface loading Cimmfmin | 48.3 : 52 ' 15-30
! HMean passing velocity lmfomin ! 0.498 H * 0,71 : 0.4
4 |Filtration H i H H
! No. of bade HEL H 20 H D20 H -
! Filtration area S im2 H 162 H 162 ! -
! Filtration rate *% im/d H 348 PRk 348 H -
! Filter media depth ** H H ! '
| Anthracite i H 400 H +370 £ e
! Sand . jum ! 250 ! 292 : -
! Media effective size *¥% H H H t
! Anthracite jmm : 0.9-1.1 ' * 0.53 ; 0.7-1.5
H Sand tmm ' 0.45-0.55 0.64 H 0.45-0.70
! Backiwash i : ] H
H Type ! H Perforated plpings
H Rate tm3/m2/wint 0.6 T 0.6=0.65 0.6-0.9
! ‘Surface wash 4 H H |
H Type ' ' - Perforated pipings
H H 0.6 v 0.15-0.2 H 0.15-0.2

Rate ‘w3 fw2 fmin

{Hote) * Shows deviation from reference value, )
%% PFiltration particulars were deeigned based on the result of a pilot scale plant.
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Table 6.6 CHEMICALS CONSUMED & VOLUME OF WATER TREATED BY MONTH
JANUARY - DECEMBER, 1990

VOLUME
WATER TREATED
{MLD)

Jenuary
‘Fabruary
Mareh
April
Hay
“June
July
August

" Beptember
Octobar
Novamber

Dacembar

42,752.50

37,939,70
42,085.00
40,085.90
£0,595.30
40,363,20

44 ,556,50 -

46,1346.20
47,430.00

47,899.10

46,457,190
46,714.00

i '537.931
! 348,018
413,561
! 402.618
: 643,135
! 957,051
! - 1938.805
i 2316,431
v 2012.164
i 936,415
! 533,362
! 659.860

40,424
37.1645 .
C41.694

39.47
41,303
30.457

61.95

60.227

55.971

&5.644

59.336

60,941

* (nly a portion of the total

volume was treatad.
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Table 6.7 WATER QUALITY STARDARD ON PHYSICAL,
CHEMICAL -AND RADIOLOGICAL REQUIREMENTS

Parameter Maximum Permissible level#
Turbidity 5 units
Color 5-units (s) **
Odor Unobjectionable
Threshold odor number . Not mote than 3
Taste - Unobjectionable
Total Solids : 500 (s)

BH _ 6.5 - B.S5
henolic substances 0.001L
Radicactive Substances
Gross Alpha 3 pCi/l
Gross Beta 30 pCi/l
Trace Elements
Arsenic 0.05
Barium 1.0
Cadmium 0.01
Chromium 0.05
Coppet 1.0
Cyanide -0.05
Fluoride 0.6
- Iron 1.0 (s)
Lead Q.05
Manganese 0.5 (s8)
Mercury ¢.002
Selenium -0.01
Zinc 5.0 (8)
Organic Chemicals
Synthetic - :
Detergents (MBAS) 0.5
0il & Grease Nil
Persistent Pesticides _
Aldrin 0.001
DpDT . 0.05
~Dieldrin . . 0.001
Chlordane 0.003
Endrin 0.0002
Heptachlor 0.0001
Lindane © 0,004
Toxaphane 0.005
Methoxychlor : 0.1
2,4-D 0.1
2,4,5-T 0.01
PCB ’ Nil
Other Chemicals
“Galcium ) 75 -
Chloride : 200 (s)
Magnesium 50 (s)
‘Nitrate (NOS) 30
Sulfate _ ' 200 (s)
Hydrogen sulfide e 0.05 (8)

* -All units are in mg/{l unless, otherwise statéd. _ :
%% (S8)- Secondary standards; Compliance with the standard
and anaslysis are not obligatoty.
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Table 6.8 WATER TURBIDITY (mg/l) IN PLANT NO. 1

1991
April
Hay

June

PERIOD IN

o = = = A = A A ML TR W A B = e Pt oy oy e b b D e m e v o L M M E R L W WE U L e LR e R D Sw et M e e e b e Wy e e e ey

@ i a4 A A= e A B D s WA e a4 HE b TR Ar e e e e am e e S S Al b el L AL i e e e e I AR S G e e e

1
i
H
¥
]
[}
|
]
1

1
t
I
1
i
1
L]
i
1
[}
1
I
I
I
i
i
1
1
1
]
I
i
1
1
1
1
1
|
|
|
1
1
i
1
'
f
f
|
1
i
1
1
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e m v e o e 8 5 88 8 e 3 S o = 2y T 4 A ALk A e e e e ik e e e -

e e bt

5.21

'
i
]
]
.
L

.18
e et e e o e s e e p e e e et ] e e ]

3.26
3.02 1%
5.56

—-._-_-._—_ h
4

»
+
1

2.83

L]
'
. Y -
i ok b e £ B Y Ll B . e e e e Sp——
3
3
. - ' _t
e o R L e e R T TS R e e RS T AT EEA = S
'
1
*
1

3.31
6.75

PILTERED |FINISHED
© 5.64

WATER

INFEQW
6.78 !
7.17
16.78
22.90
9.84

e e e ———————t
t WATER 2

]
3
]
'
]
E.
N
'

6.04
E.94
14.81
B.82
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INFLOW

WATER 1

1
E
A
1
1
]
'
i
H
i
'

9.08 |
50.63
49.63
a7.18
10.65

! TREATED
WATER

10.51
10.61
37.64
12.13

| 54.06
C52.15 !

RAW
WATER

1
1
]
1
]
EH
1
1
1
1
]
)
i
'
]
T

Plant Leboratory of PQU

Table 6.9 WATER TURBIDITY (mg/l) IN PLANT NO. 2
Plant Laboratory of PQU

Qctober

September
1991

PERICD I
April
Hay
June
July

Seprémhar

Qatober

_ August

o o e e e

Source:
Snﬁrca:

3
H
¥
1
(]
1
1
1
]
'
]
1
1
'
b
'
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Table 6.11 SUMMARY OF WATER QUALITY ANALYSIS DISTRIBUTED
IN BALARA SERVICE AREA

| Autaiuint Saietatiniinhaleteininhahats i oo i ubheiiin ik L B FroTmmmm ) Skt TeT T e 1
oo _ ! | Res. | : ; ! :
[ ! ‘Distriet ! Tomp. ! Chlorine ! Turbidity ! pH | Conductivity | Coliform
! ot Voo L ey ! (R { (uSfew) | {(Count/ml) }
el e T e L !
! 41 Quezon ity MAY ) 315 ) 1.3 H 9.4 VOT24 ) 164.6 ' 15 H
1 t MIN !° 26.4 3 0.0 ! 1.3 1630 1 119.3 ] HD !
! ! AVE 1 28,4 | 0.4 ! 4.1 ! 6.82 | 135.5 ! <t !
o o e e o et i
12 ! San Juan - MAX P 29.5 1 1.2} 9.9 I TR 150.2 ! ¥D :
; 't Mandaluyong MIN i 26,0 | - 0.0 1.5 I 6.51 ! 118.8 H HD. !
H H AVE ! 27,5 ! 0.5 ! 4.4 ! &.82 ) 132.5 H HD ]
T e e L el H
!'3 | Manila MAX | 3l.6 % 1.2 ! 6.6 ¢o7.02 | 154.0 ' HD A
i H MIN ¢ 26.8 0.0} 1.9 t6.50 123.1 H ND H
; ! AVE | 27.7 ! 0.2 % 4.9 v 135.8 t ND '
e e e e e e R = e 2 e '
{4 % Makari MAX § 0 30.0 } 1.3 4 19.0 TR 2 153.7 H D '
! ! MIN t 26.3 ! 0.1 ! 1.9 ! 6,30 ! 123.3 : ND ;
! ! AVE ! 27.6 1} 0.7 ! 4.7 ! 6.83 ! 134.9 : ND !
e e e ———— W L e —— A e Pt S A —
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Table 6.12 O & M IN LAST 5 YEARS 1986-199%0

SectionfItens

Chemlcal Treatment Section
Chemicala .
Official Supplies &k Materiala
Parsonnal

Filer Plant Operation Section
Office Supplies & Materials
Parsonnel

Instrument Field Service Section
Materials
Parsonnel

Treatment Plants Hechanloal &
Electrical Section
Prevention Maintenance
General Repair
Parasonnel

Electricity

7Y 1986 Y 1987
28,133,894.00 19,656,836.04
49,252.13 64,626.78
1,159,971.00  1,178,789.49
3,000,00 3,500.00
1,372,984.87  1,517,701.56
231,689.75 220,990, 01
197,460.61 191,03L.97
115,872.13  353,575.98
1,895,081,88 - 703,163.85
348,872.66  438,834,61
1,973,275.40 . 2,143,463.00
37,481,356.47 26,472,513.29

48

FY 1988

'19,656,836.04
66,626.78
1,198,789.49

'3,000.00
2,073,128.79

400,815.91
188,144.35

180,555.61

1,840,850,73

481,533.82
1,973,275.40

PY 1989

34,697, 447.63
64,447 .46
1,754,867.31

3,000.00
-2,522,386.66

393,762.31
199,912.19

59,914.51
1,730,207.61
576,283.65
5,333,564.21

BY 1990

33,894, 146,40
72,348.87
1,963,245.27

24,873.33
3,466,171.94

212,821,08
189,477.55

150,100.95
1,318,326.78
702,808.40
6,329,952.62

48,323,273.19



Table 7.1 NOMBER OF MWSS PERSONNEL BY DF?ART&ENT
AS OF AUGUST 31, 1991

EMPLOYMENT STATUSIDEPARTMENT Total Repgular Casual
Total Employees 8,962 4,803 4,159
Office of the Board of Trustees 13 13 0
(Sub Total) 13 13 0
Office of the Administrator 40
Public Information 35
Corplan Group 15
MIS Group 4
PMED 26
System Development . 17
Computer Service center 124
{Sub Total) 282 261 21
Englneerlng 26
lanning & Programming 66
‘Design 97
‘Applied Res. & Quality Con. 34
{Sub Total) 367 223 144
Construction Management 7
MWSP IT 15
MWSPE 111 -5
MWSP 7
MWSRP I 8
MWSRP IT ) 8
Locally Founded 146
(Sub Total) 2,988 196 2,792
Operations 6
Water Sources & Treatment 260
Water Distribution & Maint. 816
Sewerage Systems . 283
Central Maintenance 212
" {Sub Total) 1 1,859 1,577 282
Customers Services . 6
North Sector 313
East Sector 364
South Sector 367
West Sector - 363
Cavite-Muni Sector : 300
Big Accounts & Census Sector 125
“{Sub Total) 2,737 1,838 899
Finance 5
Financial- Control 71
Accounting 141
Treasury 161
" (Sub Total) 388 378 10
Administration 5
Personnel Management 47
" Human Resource Dep.t -33
Health & Safety 39
Procurement 20
Legal N _ .28
General Services o 145
(Sub Total) 328 317

49
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PLANT

Table 8.1
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b
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'Replacenent of rapid
,nlxers (2 units]

---------------------------
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Table B;l  COMPARISON OF ALTERNATIVE PLAN (2/8)

..................................
....................................................................................

ITEN | FACILITIRS : ALTERNATEVES -V LEVEL f | LEVEL 2 | LEVEL 3 | REKARKS
------ LR T e e LR b
: 1sets] i g | {
! e frmmmmaanan dmmmmenanas pmmmmnnana L LTI TE PSR
! 'Repair of corroded steel | t ! '
H Izesbers H— g N F !
! LIt L e LR LR fumnn- SR rmmemmm—a- fummmmmama-n Lt LT T T —
! 'Tnstallation of inclined P oo I !
i iplates i g l '
' L BLE R LLEL L frmmrmmennn R famsnssannn pommmmmmm e
i \Repair-of operatien house | 0 R B S 1 :
------ E e T T e R e B Sl e et
b (Filtration !Replacenent of venturi tubes | 0 10 7 Voo '
' {10 units] | - \ H
- furaveorarasnasnun e oanaae Frmmmsneuen jromemnrove Frovomanaas b e e
' iReplacement of sheets of ! L o !
! iislet and drain penstecks ; 0 HE | HE | !
! 110 units each) A H : ;
H T ESETAT T E LD LT frowmmmames frommmeeeen e e Al GCELEELLTLLRELT Rt
; : {Replacesent of puaps and ! _ ! ; H
' fair compressors for boo- o 0 e
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