7.5
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Mechanical [Electrical Facilities and Instrumentation

As described in Section 7.2, some modifications were implemented in
the existing Balara Plant in 1981. Various mechanical and electrical
equipment and instrumentation were installed prior to this. These
facilities have varying operational conditions and locations depend-

ing on the existing treatment processes,.

The present staff of the Plant has been trying to maintain’ the exist.
ing facilities in good operating condition.  These endeavors, howev-
er, are limited due to the existing budgetary constraints. For
example, most of the equipment had installed a stand-by unit, but at
prééent. all are already damaged. Although it is possible to operate

the Plant without a stand-by unit, the Plant will bé'deficient when

‘the main operating equipment breaks down.

Generally,'equipment in the Plant should be repaired or replaced,
regularly (annuélly) with the corresponding maintenance plans.
However, since 1981, major repairs/replacements have not been carried
out. Due to-these, the Plant has deteriorated and will require

immediate and major rehabilitation.
Mechanical Facilities

Mechanical facilities installed in the Balara Plant are described
below and shown in Appendix E "Mechanical Equipment List", Support-

ing Report.
Plant No. 1

The major mechanical equipment in Plant No. 1 are the rapid mixing

and flocculation facilities, Accelators and filtration facilities.

The rapid mixers and twelve flocculators in Sédiment&tioﬂ-Bésin-No. 1
& No. 2 were installed‘respectiﬁély in 1981;_ﬁ0wéver at'ﬁrééent, théy
are.detefiorated. The shafts of the”réﬁid'mixer has been revélﬁing
eccentrically due to the length of shaft and the rapid stream flowing

in the channel. 'Four flocculators out of the twenty fbur'uhits have
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1o motor die to burn-out as a result of voltage fluctuations.
Actual operating conditions are shown in Fig. 7.5.1. Although floc-
culators have variable speed gears, they are not properly adjusted to

make good flocculation by reducing mixing speed gradually.

"In the Accelator, most of the parts are original except for the

motors and variable speed gears which were replaced in 1981. . The
'original'parts such as reduction gears and worm reduction gears are
worn-out but the submersible steel ‘structure is not heavily deterio-

rated and can still be utilized after some minor repairs.

Filtration facilities, except for the civil structures and main

piping were rehabilitated in 1981.

The flow contfol equipment, as shown in Fig. 7.5.2, which is compara-

“tively fragile and complicated, is located at the basement of the
Filter Bdilding where the atmosphere is very humid. -~ Because of these

conditione the said equipment had easily deteriorated as well as the

alr compressors and hydraulic control equipment.

Pumping facilities in Plant No. 1 consist of washwater pumps and
recovery water pumps. All these ‘pumps manufactured'in the -1940's had
been installed at their existing locations since'lgsl. They have at
present, extensive leakages at their bearings and it {is considered

that they have ‘lost their original designed efficiencies.
Plant Ne. 2

The major:meChanical equipment.  in Plant No. 2 are the flocculation

and filtration facilitles,

F10gculét0rs'~parts*have been'repléced {sprocket wheelé, chains,

'paddles,'etc,)_.sihcé:their construction in 1965/67. -The entire

fldécUlétors;are now_deteriorated,'partiCulafly the ‘driving units and

‘bearings (gland packings) ﬁhichfhave:excqssive-leakagES. Actual

-opérétiﬂg-conﬂiﬁions'df'flocGulators'are-shown'in Fig. 7.5.3.

Filtration faqiliéies, as shown in Fig. 7.5.4, have the same condi-
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tions as the facilities in Plant No. 1

Washwater pumps in Plant No. 2 were installed in 1967 and one of the
motors of the three pumps has been removed. The other 'two pumps have
heavy bearing leakages at the bearings. ‘Meanwhile, the recovery
water pumps which were installed in 1981 are frequently not in opera-

tion.

“Chemicalf{Chlerination Facilities

'Chemicallchlorination_facilities are comparatively fragile and they

easily encounter breakdowns than the other facilities.

There were originally six alum feeders or Rotbdips, but one stand-by
unit of Rotodip has alrsady been removed and its parts had been
transferred ‘to the other Rotodips as replacement. Alum feeders are
easiiy proné‘to mechanical trouble since alum is acidic which edsily
corrodes the metal parts of the feeder. PVC linihg was applied for
their tanks, and the water wheels were replaced with new PVC.ones.

At present, speed controllers are repaired everyﬂweek.

Polymer dosing facilities consist of four mixing tanks with a corre-
sponding mixer and five polymer feeders or plunger pumps which in-

cludes one stand-by pump. At present, the stand—by-pump-is'oﬁt of

“order and the motor was removed, while the other four pumps are “in

continuous operation. However, these pumps can hardly adjust dosing
quantity and therefore cannot quickly respond to the requirements of
the sanitary’enginéér in charge of the Plant operation. The tanks

and mixers are still in proper operating conditions.

Chlorination facilities faces possible corrosion due to'ﬁydrochloric
acid produced by moisture and leaked chlorine gas. Metal parts of
evaporators, chlerinators and steel pipes afe already'COrroded;.'The
evaporators cannot operate at.its.prigiﬁal maximum capacity while the
chlorinafors are not able to”hdjﬁst fhé]chlorine*ddsageﬁpGCétly,

Moreover, booster pumps have excessive water leakages at their bear-

‘ings and one of the three installed.puhps have no motor.
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Electrical Facilities and Instrumentation

Electrical facilities and. instrumentation installed in the Balara
Plant are described and. shown in Appendix F "Electrical Equipment

List" and Appendix ¢ "Instrumention List", Supporting Report,
Substation

The Balara Tredtment. Plant tecéives.its electrical supply from the
34,5 kV distvibution line of the Manila Electric Company (Meralco)
through a metefing device instelled by Meralco in the Plant. Over-
head distribution lines (approx. 1,200 m) are laid to supply elec-
tricity to thrge substations in the Plant. {(Refer to Fig, 7.5.5)

The overhead distribution lines have some difficult points: of mainte-

nance owing to the lack of isolation devices at the point of tapping.

Also, the lines are installed on wooden polés which are deteriorated

and inclined.

' MWSS electricians carry out the regular maintenance work while Meral-

co’s sister company conducts maintenance and repairs as requested by

- MWSS.

‘The three 'substations in the Plant have the fbllowing capacities:

o No. 1 SIS:_ Transformer'~-n 3 phase, 34.5 kV/2.4 kV
' o 3750/4687 kVA X 1
' for Booster Pump Station
‘Transformer --- 1 phase, 34.5 kV{480V, 167 EVA X3
'  for Plant No. 2

o ‘No.'2 §/S: . Transformer --- 1 phase, 34.5 kV/480V, 100 kVA X 3.

o No. 3'8/S: Transformér ----1 phase, 34,5 kV/480V, 250 kVA X 3

for Plant No. 1
‘Pransformer --~ 1 phase, 34.5 kV/480V, 167 kVA X 3

for staff quarters
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Capacitors for improvement of power factors are installed at No. 1

Substation and Wash Water Pump House for Plant No. 1 and maintain

their power factor at more than 90% while at' same time, they maintain

the factor for the whole Plant at more than 85% which is the cantract

standard with Meralco.

All installations of these three substations are in conformity with

the Philippine Electrical Code (PEC).

Diesel Engine Generator

Diesel engine generators are dinstalled as follows:

Wash water pump house No. 1: 625 kVA X 1 unit

" Booster pump house : 750 kVA X 3 units

These generators are still operational.

Low Voltage Distribution Lines

Low voltage electricity is distributed from three substations to

‘treatment facilities by overhead lines, except for the Booster Pump’

Station.

Although low voltage distribution lines in Plant No. 1 was rehabili-
tated by re?lating wooden poles in 1981, these lines at present are

not properly maintained. The lines also have large Voltage fluctuaé'

tions and voltage imbalance among three phases at the Motor Control

Center (MCC) in Plant No. 1.

Control Facilities

Treatment "facilities in Plant No. ~ 1 and No. 2 are supplled with
electricity at their main sw;tch box, - dlstrlbutlon panel- (DP)IMotor

Control- Center-(MCC) through low voltage overhead lines.’

Most of DP/MCC are installed near theéir loads and with enough mainte-

nance spaces, However, they have been deteriorating due to corrosion
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brought about by high humidity and temperature and suffer from short-

age of spare parts,

Electrical houses for Settling Basins No. 1 & No. 2 are not spacious

enough for maintenance purposes. MCC of flocculators in Plant No.

2, also has a very narrow space near the locker room in the Filter

Building. These conditions are not appropriate from the viewpoint of

safety.

All facilities are controlled by manual operation &t the MCC or line

switch near the equipment. The line switches do not have any over-

current protection device for motors.
Instrumentation and Supervision Systems

Operation of the Plant is controlled by a sanitary engineer (3-

shifts) and ‘the engineer mainly controls the production (water quan-

“tity) of. the Plant. As for water quality, chemists (3-shifts) as-

- sists the engineer in chemical dosing procedures,

—Basically,_instrument information such as, flow and water level which

are required for proper control of the Plant, is indicated, integfat—
ed and recorded at the sanitary engineer’s desk in the Filter Build-
ings both in Plants No. 1 and No. 2. Meanwhile, operational informa-

tion such;as'Stop operation, trouble etc., is not indicated.

The instrument information, however, is not monitored at the sanitary
engineer’s desk due to ‘damages on the instrumentation system ¢aused

by lightning in 1984 and voltage fluctuations.

Therefore, at present, the operator takes the marnometer readings-of

the venturi tube on aqueducts and relays the flow to the englneer by

itelephone. At the same time, the engineer” 1nforms the operators at

- the ‘reservoir 'as to the openlng of gates at the intake tower for

control of water inflow to the Plant.
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Lightning Frotection Equipment

There are two kinds of lightning protection, one is to protect the
Plant from direct lightning while the other is a protection from
electric inductions occurring on cables caused by lightning and

surges due to operation of switches,

In comparison to other areas, frequent occurrence of lightning is
evident in the Balara area. Due to this, some electrical faéiliéies
and instrumentations.in the Plant have been damaged, namely, the
ground wire of 34.5 kV overhead distribution line, lightning afrest-
ers in substations and the surge absorbers at the service point of

low voltage distribution lines.
Others

There is a very limited quantity of instruments and tools used for
maintenance of electrical facilities and instrumentation 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.
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SEDIMENTATION BASIN NO.1
REVOLUTION (UNIT :RPM)

RAPID MIXER - 1 FLOCQULATOR-I?_
DESIGN : 104 1B2-34.2
ACTUAL ©
iy ® O | —
@5 | ®|5 E—
21 N @23 —>
PERIFHERAL SPEED (UNIT: M/ SEC)
DESIGN . _ 4.5 ' 06-15 -
' ACTQALZ ' 45 063~ 1.0
SEDIMENTATION BASIN NO. 2
~ REVOLUTION (UNITRPM)
RAPID MIXER- 1 FLOCCULATOR-12
DESIGN . . 04 : 13,7 -34.2
ACTUAL; '
: : _22 '®15 @13 ®16
—> @104 —> 2_0' ®. @14_ @20
®~ 4 ~-' " ®14
 PERIPHERAL SPEED (UNIT:M/SEC
DESIGN .- 45 ' . 0.6-15 S

- ACTUAL ! 45 . 087~-0.97

Iy

- Fig. 7.5.1
OPERATING . CONDITION OF

FLOCCULATORS IN PLANT NO.1
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Chemical Dosage and Chlorination
Quality of Chemicals

In the Balara Plant, the following chemicals are ordinarily used

thioughout the year:

Alum

Water soluble alumina (Al203)- not less than 8.02
Specific gravity at room temperature - 1.32-1.35

Total water soluble iron - not to exceed 0.757

.Suspended matter - not to exceed 0.22

Polymer (Cationic)

‘Appearance - colorless, viscous liguid

Solubility - soluble in water in all pfoportions
Specific gravity - 1.03
Viscosity - minimum 35 cps. at 25 °C

pH - slightly acidic

Polymer (Anionic or Non—Idnic)

Appearance - colorless, viscous 1liquid
Solubility - soluble in water in all proportions
pH - not lower than 6.5

Free acrylamide moncmer - not to exceed 0.05%
Specific gravity - not less than 1.03

Chlorine

Liquid chlorine

pureness - not less than 99,57

7-40



Determination of Dosage

Optimization of chemical dose is undertaken through Jar Test that is
conducted three times a day by the Process Quality Control Unit to
maintain the treated water quality as set forth by the Natioenal
Standards for Drinking Water of the Department of Health,

The Jar Test procedure applied at present is shown in Table 7.6.1

beiow:

TABLE 7.6.1 JAR TEST PROCEDURE

et e e e e e e e +

! PROCESS | ROTATION (rpm) } DURATION (min)!
f . |
L T T T T T S T e e |
| Rapid Mixing ! 100 ! 1 [
TR e !
1 . Flocculation ! 60 - 10 H
i | 39 | 10 i
L | 15 ! 10 !
OO S U U !
! ‘Sedimentation ! NfA ! 30 !
e e e e e e e e e +

Jar Test results and recommendations are then transmitted to the

Balara Treatment Plant Division for implementation.
Method of Dosing
Alum

Liquid Alum is delivered by tank lorry and unloaded in measuring

tanks -and is .transferred to the alum concrete storage tank which

consists of five compartments with lining. Alum is fed to the Roto-

"dips at the Chémiéal House by gravity.

Tn the Chemical House, six Rotodips including one staﬁd—by'unit_

measuré'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 No. 1

b. Rapid mixer at Sedimentation’'Basin No. 2 in Plant No. 1
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€. Accelators in Plant No. 1
d. Parshall Flume (North) in Plant No. 2
e. Parshall. Flume (South) in Plant No. 2

‘The Rotodip doses alum to two Accelators then two rotameters are

installed near Accelators to deliver a uniform flow to each Accela-

tor.

Polymer

 Polymer, both cationic and anionic, is supplled in drums and stored

at the Chemical House.

" Polymer facilities comsist of four mixing tanks with a mixer each and

five plunger pumps which include one stand-by unit. During usage,
polymer is at first manually'tranéferréd to a measurihg _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 folliowing dosing

points.

8. Rapid mixer at Sedimentation Basin No. 1 & No. 2 in Plant No. 1
b. Accelators in Plant No. 1 _

c¢. Parshall Flume/Flocculation Basin (North) in Plant No. 2

d. Parshall Flume/Flocculation 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 deliv-

er -a-uniform flow te each unit of basin and Accelator respeétively.
Chlorine
Chlorlne is supplied in l-ton cylinders and stored at the Chlorina—

tion House. Chlorination fac111tles consgist of two evaporators, four

chlorlnators, three booster pumps, etc. quuid_chlorlne is-heated

-and pasified by the_evaporator then supplied to ‘the cﬁlofinatbr,
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Chlorine gas is measured by the chlerinator and it is dissolved with

water supplied by the booster pump, using .an injector in the chlori-

nator. The chlorine gas solution is controlled by rotameters and

valves in ‘the house.

Dosing points of chlorine gas solution are as follows:

" 1) Pré-Chiorination

7.6.4

a. Aqueduct No. 1 near Chemical house for Plant No. 1

b. Receiving well of Accelators in Plant No. 1

¢. Receiving well in

a.  Inflow Channel to
'b. Inflow Channel to

c. Inflow Chanrel to
3)P09t-chldrination

a. Efflﬁent-aqueduct

b Efflﬁént aqueducﬁ

¢. Effluent aqueduct

Actual Dosage

Plant No. 2

'2) Intermediate-Chlorination

Filter Building in:Plant No. 1
Filter Building (East ﬁing) in Plant No. 2
Filter Building (West wing) ‘in Plant No. 2

from Plart No. 1
(84") from Plant No. 2
(72") from Plant No. 2

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

mer, consumed in 1990

are shown in Table 7.6.2,

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 pdlymer was

not ‘varied much.
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TABLE 7.6.2 CHEMICALS CONSUMED & VOLUME OF WAYTER TREATED
BY MONTH JANUARY - DECEMBER, 1990

MONTH

January
February
March
April
Hay

Jure
Juiy
August
September
October
November

Decenber

YOLUME
WATER TREATED

42,752.50
37,939.70
42,085.00
40,086.90
40,595.30
40,353.20
44,556.50
46,134.20
47,430.00
47,809.10
45,457.10
46,714.00

537.931
348,018
413,561
ap2.618
443135
957,051

1933.805

2316.431

202,364
936.415
§33.352
559,460

37,1645
41,694
'39.47
"41,303
50.457
61.95
60.227
55.971

45,544 |

59.336
60,981

0.98
0.99
0.95
1.02

- +0,03
0,03
0.03
0.03
0.08
*0.03

* Only a portion of the total

volume was treated.
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7.7

Hydraulic Conditions

fhe combination of the raw water transmission system -and the Balara

water treatment system is schematically shown in Fig. 4.1.1.

Plant No. :1 receives the raw water from Aqueduct No. 1 and No. 2

which has a combined capacity of 470,000 m3/d with a horseshoe cross-

section of dimensions 1.70 X 2.03 m.

Plant No. 2 receives the raw water from Agueduct No. 3 with a capaci-
ty of 1,140;006 m3/d. Its tunnel portion cross section is horseshoe-
shaped measuring 2.70 X 2.90'm. All of the raw water transmission
systems depéend upon the gravity system, and pumping stations ate only

employed in the distribution system as a supplement for the highef

"elevation areas being served by the Balara Water Supply System.

Te maximize the use of the gravity system to meet the water demand

‘several sluice gates are installed at the intake tower in the La Mesa

Dam to control effluent from the reservoir. Effluent contrel is

conducted by manipulating the opening of the sluice gates based on

the measured values of the venturi meters.

The raw water taken by the Balara Plant is treated as it undergoes
several processes Aas hydraulically shown in Figs. 7.7.1 and 7.7.2
which include coagulation, flocculation, sedimentation, and filtra-

tion.

The'following shows the operation features and probléems of the Plant

from the'viewpoinﬁ of hydraulics.

. Coagulation and flocculation processes employed in Plant No. 1 is by

mechanical mixing which controls energy input to the raw water .

While in Plant No. 2 & hydréulic rapid mixing stfuéture.'the'pﬁrshall

:flume, is used " The degree of turbulence in- the hydraullc mixer is
'measured by the loss of head and is dependent on the flow rate. As

inflow rate changes, energy'lnput to the raw water changes according-

Cly.
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Problems such as lack of energy input'could‘occur-in-caées of de-
creased flow rate, as water demand in Metro Manila is projected to

increase uniformly.

The sedimentation process employed in both Plant No. 1 and No. 2 is
plain sedimentation in which detention time ranges from 1.61 to 2.81
hours. The necessary detention time is theoretically chosen in
connection with surface loading which ranges from 22.95 to 52 mm/min
" by the settling velocity of particles in raw water, According to
the actual operations record on turbidity'rémoval. detention time and
- surface loading could be within the allowable range even'if'they
deviate from normal standards. "However, the weir loading rate of
more than 5,000 m3/m/d for the weir:installed at the end of sedimen-
tation is too high to withdraw settled water properly. A floc carry

over can be detected and it is described in 7.8,

The designed filtration process is a system of constant-rate filtra-
tion using a rate-controller installed at the-effluent line. ‘At
- present, due to suﬁerénnuatioh-ﬂf rate controllers, filter beds are
operated as declining—raie filtration system. Washwater drains
through washwater trough, washwater gullet, washwater drain sluice
gate, and washwater drainage channel. Hydraulic capacity of a series’
of washwater drain system of Plant No. 2 is observed to be insuffi-
cient so that washwater troughs are submerged and not functional

during backwash.
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7.8

“7.8.1

7.8.2

‘Water Quality

Water Quality Standard

The National Standards for Drinking Water, 1978, prepared by the
Ministry of Health, prescribes the maximum permissible level of the
parameters that affect the quality of drinking water. The standard
includes requirements for bacteriological, physical, chemical, radio-

active, and biological aspects and the sampling methods and frequen-

"cy. The analytical methods on the other hand are prescribed in "The

Manual of Standard Methods for the Analysis of Air and Water", Vol.2,
1978, prepared by the Human Settlements Commission. Permissible
limits on the physical, chemical and radiological aspects of water
quality is shown in Table 7.8.1. Residual chlorine is régulated in
chapter ¥ Introduction, Item 2 Adequacy of Treatment of the standard
to maintain not less than 0.1 mg/l at the furthest'pqint'of distribu-

tion system.
Water Quality Analysis
Water quality analysis in relation to the Balara Water Supply System

is conducted by two sectiods namély, the Process Quality Unit (PQU)

and the Water Research Analysis Section.

 The PQU which is under the control of the Water Sources and Treatment

Department is responsible for monitoring water quality from water

sources at Angat, Ipo, Bicti, and La Mesé'specifically water gquality

‘a8 . it passes through different stages from raw water, treated water
‘{water treated after coagulation and flocculation)}, influent water
‘(water after sedimentation), filtered watér, and finished water

(filtered water after chlorination).

*.The:Watgr'RéSéarch Analysis Section which is under ‘the control of the
B Ceﬁtfﬁl Laboratory Division monitors and safeguards fhe quality of
r..supplié&'water-in accordance with Ehe aforementioned National Stand-

‘ards’ for Dfinking'Watérfh1978. Sémpling of'suppliéd water is under-
"taken_by'other-affiiiaﬁed sections namely: ‘the Field Survey and the

‘Sampling Section.
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7.8.3

(1)

The Plant Laboratory which belongs to the PQU is located in the
Filtration Building of Plant No.2. Essentilal laboratory equipment

for water guality processes are found in this laboratory. Complex

' analytical equipment like gas chromatography and atomic absorption

spectrophotonieter are available at the Central Laboratory since they
conduct studies and experiments to recommend economical and optimum
operation of water guality control such as jar test proceedings,

availability of new chemicals, and optimization of chemical applica-

‘tion.

The working conditions of these laboratory equipment are described in
Table 7.8.2 and 7.8.3, Since most of these equipment are quite old,
spare parts are not available. Replacement of the equipment and

provision: of constmable supplies is highly recommended.

" Water Quality Control

Process Water Quality Control

Table 7.8.4 and 7.8.5 shows 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
exceeds the drinking water standard of 5 mg/l when raw-water is very
turbid specifically when raw water turbidity is beyond 40 mg/l during

rainy season.

In addition, as shown in Table 7.8.5 typical problems could be point-
ed out in water quality between inflow water before the weir which

is sampled at the end of sedimentation basin and inflow water after

‘the weir which is sampled just after the sedimentation basin before

the inlet to the filter beds. - Turbidity in inflow water after the
weir is higher than that of inflow water before the weir. This means

that settled solids are stirred-up again and then carried over to

the ' filter beds. These phenomena-cOuld.be'related-to the”perform~

“ance of the overflow weir where weir loading rate is more than 5,000

m3/m/d and extremely_deviates from the standard'df 300—500'm3jm]d.

Problems of the sedimentation basins in Plant No. 1l are similar ‘to



(2)

Plant No. 2 as shown in the monitoring reésults presentedas Figs.?7.8.1

-and 7.8.2.

Referring to Appendix J, Supporting Report, monitoring process water
of the Balara Plant was conducted by the Study Team from 20th Septem-
ber to 22nd_0ctober“1991 congsidering on the pH, condoctivity, alka-
linity, and turbidity. Results revealed that pi, conductivity, and
alkalinity were fair since pH velues ranged from 6.4 to 7.3, conduc-

tivity ranged from 115 to 150 psfom, and alkalinity ranged from 45 to

-60 mgfl., From 0.24 mg/l 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 alkalinity is available at least in the

" worst case. Thus, the raw water is of desirable quality after under-

‘going the existing water tfeatment'process'in'thé Balara Plant.

These findings are supported by the data prepared by the PQU during

January to December in 1990 as shown in Table 7.8.6.
Service Water Quality Control

In order to study the water quality of the Balara Water Supply System

in which some 111 representative sampling points were indicated to ‘be

zero in residual chlorine (as reported in the "PRELIMINARY ENGINEER-
ING REPORT WATER DISTRIBUTION SYSTEM; VOL. 1 - TEXT*, in November,
1989 on the ANGAT WATER SUPPLY OPTIMIZATION PROJECT), an analysis of

‘the residual chlorine in the distribution lines was conducted. The

area being served sblely by the Balara Plant was isolated and divided
into four districts for the sake of convenience as shown in Fig.
7.8.5. Sampling points were identified on the basis of its proximity

to the trunk main as shown in Fig. 7.8.4. This was done to prevent

‘ the distributed water contaminated through the service pipings from
‘being sampled, otherwise, unreliable teSt_tesults will be obtained.

Other test results were also conducted,namely, coliform test(test

paper), tﬁrbidity test (Turbidimeter), conductivity (condﬁctivity

meter) and pH (pH meter).

'As shown in Table 7.8.7, residual chlorine was sufficiently detected

"to be ranging from an average of 0.20 to 0.7 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 cccurs due to changes in the distribu-
tion pressure. Almost all of the trace level of residual chlorine
“was monitored in aréas where there is low water pressure and the
service pipelines are antiquated, speéifically the Makati and Manila
areas. In Marikina and Pasig, where numerous construction develop-
ments are taking place, some areas were observed to be low in residu~

al chlorine due to the shortage of water supply.

Also it has been noted that power interruptions in the Balara: plant
drastically affects the residual chlorine concentration in' the dis-
tribution lines. Booster pumps for the chlorinators are. inoperational
during power failures. At such time, residual chlorine was detected

to be zero at areas near the: Plant.

Further, sample collection procedure from faucets demand speéial
atténtion. It could cause wrong results-especiélly in turbidity,
‘color, and residual chlorine if the faucet is not allowed to flush
any'étagnant water from the service line. The flushing time needs
usually 2 to 5 min., when the water temperature begins to drop and
sample collection could be allowed. ‘Thus, zero chlorine could be
monitored in November, 1989 on the ANGAT WATER SUPPLY OPTIMIZATION
PROJECT. '

Accordingly. it is evidentt that chlorination itself is carried out
perfectly through the trunk main, a-marked'imprdvement as compared to
1989, which is connected to a direct benefit derived from the "Manila

Water Supply Rehabilitation Projects I and IT ".
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Pable 7.8.1 WATER QUALITY STANDARD ON PHYSICAL
CHEMICAL AND RADIOLOGICAL REGUIREMENTS

" Parameter © Maximum Permissible levelw
Turbidity 5 units _
Color 5 units: (s) *%
Qdor _ : Unobjectionable
Threshold odor number Not more than 3
Taste Unobjectionable
Tatal Solids 500 (s)

pH 6.5 - 8.5

'Phenolic.substances 0.001

Radioactive Substances

Gross “Alpha 3 pCcif1
Gross Beta _ 30 pGi/1
‘Trace Elements

Arsenic 0.05
Barium 1.0
Cadmium 0.01
Chromium Q.05
Copper 1.0
‘Cyanide 0.05
Fluoride 0.6

- Iron 1.0 (s}
Lead 0.05
Manganese 0.5 (8)
Mercury 0.002
Selenium 0.01
Zinc 5.0 (s)

Organic Chemicals
Synthetic |
Detergents (MBAS)
"0il & ‘Grease

=N
[
-

" Persistent Pesticides

Aldrin 0.001
bpT - 0.05
‘Dieldrin 0.001
Chlordane 0.003
Endrin 0.0002
Heptachlor 0.9001
“Lindane 0.004
Toxaphsne - 0.005
Methoxychlor 0.1
2,4-D - 0.1
2,4,5-T 0,01
PCB Nil
Other -Chemicals _
Calcium ' N
Chloride I . 200 (8)
Mapgnesium 50 (s)
Ritrate (W03) : : ©.30
" Sulfate 200 (s)
- Hydrogen sulfide .05 (%)

. All units are in mg/l ﬁnless,-btherwise'Stated.
*% {§)- Secondary standards; Compliance with the standard
- and analysis are not obligatory. '



TABLE 7.8.2 EXISTING CONDITIONS OF PLANT
' LABORATORY EQUYPMENT

No, EQUIPMERT NAME Qey Remarks
"1. Turbidimeter 1 working, but has to be regulated
2, pH weter 1 working
3. Taylor Water Anaiyzer 1 working, Put imsccurate, obsolere
4. Jar Tester 1 working
5. Analytical Balance 1 inacecurate, obsélete
6. Muffle Furnace - 1 out of ordar
7. BOD Incubator 1 working, obsolete
8. Spectoraic 20 1 working, cbsolste
9. Mic;oscope- 1 working
10, Quebec Colony Counter 1 working, obscleta
11. Gravity meter 1 .warking, pa?tly damaged
iz, Refrigerator_ 1 working |
13. Afrconditioner i .out of order
l4. Autaclave 1 working, obsolete

15. Incubator 37°C & 45°C 2 working, obsoclete

16. Fume Hood 1 . out of order
17. Digrilling Apparatus 1 working, obsclete
(Hote) Articles for consﬁmption like glassware and chemlcal reagents

are exclﬁded.
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TABLE 7.8.3 EXISTING CONDITIONS OF CENTRAL LABORATORY EQUIPMENT

No.  Equipment Nawe Qy . Remarks

1. Autoclave 2 units working, | unit out of order

2. Incubator 37°C &k 45°C working
3. BOD Incubator at 25°C working .
4. Spectornic 20 working

5. Atomic Absoiption Spectrophotometer out of order

" 6. Flame Photometer working
7. Cas Chromatograph

‘8. Muffle Purnace

working

1 upit ﬁorking, 1 u_nit out of order
Y. pH nmeter working, oi)sole'ts
10. HACH Calorimeter

11, Amalytiecal Balance

working

working but has to be rvegulated, obsolete

12, Top leading Balance working
“13. Water Bath ) working
14, Multi Heater for Reflex COD Analysis working

15, Hot Air Sterilizer working
16. Dry Oven I undt working, 1 unit cut of order
17, Hictoscope working
18. Refripgerator working
19. Freezer ) working
20, Vacuun Pressura Pump workj.hg

" 21, Fume Hood working
22. Hot Pla!.:e ) working
23, Magnetlc Stirrer working .
24, St:ir::'er. Hot Flate . working

25. Quebec 'Colony' Countex working, obsolete

26. Bacticinerator workiag
“27. Distilling Apparatus 1 unit working, 1 wnit out of ozder
28. Centrifuge working

_29 .« Turbidimeter

o N e b e L3 e B R dm s B3R B = ke AR = N RS e b e e e RS (R

working but inaccurate, obsblel:_e

‘30, Jar Tester- 1 " working

31. Tecator Aquatec Flow Analysis 1 under repair

32, UV-VIS Spectronic 1001 2 working

33. Gonducrivity Meter 1 working

34, Taylor Water Analyzer 1 working but inacéurata, obsolete
35, Dessicating Cabinet 1 working

'._36. Watgr_Saﬁpler 2 working, obsolete o
37. DED _Gh'lciri;:e Comparison Rit 3 working but inaccurate, obsolete ;
‘a8, Thermometer . 3 workin.g hut i..na_ccura'te, not for analytical use-
3%. Culture Medicine Botrla - sorking '

_40. Water Sménp_]%in.g Bottle ' - working

(Hotes) : .A.rticles for consumption like .glasw'are and chemical reagents are. execluded.



TABLE 7.8.4 WATER TURBIDITY (mg/l) IN PLANT NO. 1

o e e e e e e e e e e e e e e e e e e e e D b e e e e +
! PERIOD IH ' Raw { TREATED | INFLOW i FILTERED | PINISHED |
i 1991 | WATER v WATER i WATER i WATER ! WATER i
e 0000 S G ;
h April H 9.69 | - 1 5.10 ) 2.36 3.40 |
e e e et e e o e e e e e e e e e e e e et et e e e e e e e e e o e e e e e e e e £ e v 1
e 1
| May H 11.21 5.35 ) 5.59 | 1.98 | 3.42 1
) 3
B e e g R L R e e e e e e e L
: June bo33.25 0 12,34 ¢ 7.41 ) 3.36 | 3.92 !
e T R U !
: July V73471 1847 4 1573 ) 5.46 ) 5.63 !
B e e e e e e e e e e e o o e e e o e e et e e e e ]
E 1
i August H 50.80 | 18.80 | 14.54 3 6.22 | 6.33 |
b e e e o e e e e e aa e e e o i i A o o o S T . 8 A Y A Y X P 8 R & A &
| ¥
! Septemher H 42.07 ) 10,57 | 8.76 5.00 | 5.21 |
b o e e i A e o e e o e e e e e e e e o e e e 2t et 0 o i e et e '
1 |
H QOctober H 13.05 6.65 | 6.84 | 3.03 3.50 |

Sourcet Plant Laboratory of PQU

TABLE 7.8.5 WATER TURBIDITY (mg/l) IN PLANT NO. 2

o o e e e e e e e e e s RS, +
H PERIOD 1IN H RAW i TREATED | INFLOW ! OIHRLOW i- FILTERED |FINISHED :
H 1891 | WATER | WATER \ WATER 1 | WATER 2 | WATER 7 WATER |
L e e ——— e v e 1 e e e e e e v i __';_u
L etk pemm——— 1
H Apri H 10,51 } - 1 5.74 6.78 | 3.31 3.26 |
bt o o e oo fommmmeen :
H Hay H 10.61 | 9.08 | 6.04 ! 7.17 ¢ 2.83 | 3.02 |
D o e B ik o e 0 0 0 B o o £ B e B e A e e o e e e o e e 2 o e e e ) o e e e ]
3 - i 3
i June H 27.91 | 25.75 | . 7.28 | 9.23 | 3.54 ] 3.50 |
T Jrmum s !
H July H 54.06 | 30.63 | 6.94 | 14,78 | 54.98 5.14 }
e U S fmmmm i v
H August H 52.15 } 49,63 } 14.81 3 22.90 | 6,75 | 5.56 3
e O JU. :
H September H 37.64 | 37.18 | §.82 | 9.84 ) 5.64 i 4.18 |
T RS frmani :
H October H 12,13 ) 10.65 | 7.710 8.75 | 3.72 45,27
b e e et o e e e e e e e e e et e e 1 7m0 . 88 £ o 8 e 8 e em e e e o +

Source: Plant Laboratory of PQU
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TABLE 7.8.7 SUMMARY OF WATER QUALITY ANALYSIS DISTRIBUTED
IN BALARA SERVICE AREA

e e e e e e e e e e e e e e e o e 1 o o e e 20 0 2 0 e e e o e 2 o 11 1 e e e e
1 ITEM! ! i Res \ H ' H
Y | Pistrict H Temp. | Chlorine ! Turbidity. ! pH . :' Conductivity | Coliform
t Ho. ) | e*cy ! (mg/1) | {RTW) e H (15 /cm) ! (Cousnt/al)
t 1 | Quazon city MAX | 31.5 ¢ 1.3 H 9.4 V7.24 ) 164.6 i 15
] ' COMIN Y 26.4 ) 0.0 | 1.3 {6.30. ! 119.3 | i)
: : AVE ! 28.4 ! 0.4 4.1 I 6.82 ! 135.5 P«
v 27 ] San Juan - MAX } 29,5 1 1.2 ! 2.9 V7.16 H 150.2 v HD
! | HMandaluyong  MIN { - 26.0 ! 0.0 | 1.5 !o6.51 ) 118.8 §{ - HD
H H AVE | 27.5 | 0.5 H 4.4 1 6.82 1} 132.5 H ﬂD
i 3 | Manila HAY ¢} 31.4 } 1.2 H 6.6 i 7.02 ) 154.0 H ND
H H MIN } 26.8 | 0.0 ! 1.9 i 6.50 |} 123.1 H ND
H H AVE | 21.7 1 0.2 H 4,0 H % Y B 135.8 ' ED
v 4} Makati MAX | 30.0 ! 1.3 B 19.0 V7023 153.7 H ND
! H MIN | 26.3 ) 0.1 H 1.9 630 123.3 H ND
H H AVE | 27.6 ) 0.7 i &.7 I 6.83 134.9 H ND
e e e e e e e e e e e ——————————— L
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Operation and Maintenance Cost.

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

rized in Table 7.9.1

‘Table 7.9.1 O & M IN LAST 5 YEARS 1986-1990
_5&ct1on/ltems F'Y_IQBB FY '1957 FY 1988 FY 1989 FY 1950

Chemical Treatment Section

Chemlcats . 28,133,894.00 ' '19,556,B36.04  19,656,036.0%  34,697,447.63  33,893,145.40

Official Supplies & Materials 49,252.13 64,626.78 64,676,718 64,447 .46 72,348.87
Personne] 1.159,.971.00 1,178,789.49 1,198,789.49 1,?54.857..31 t,963,245.27

Filter Ptant Operation Section _
OfFice Supplies & Materials 3,000.00 3,500.00 3,000.00 3,000.00 24,873.33
: Perzonnel 1;3?2,984.87 - L,517,201.55 2;'0?3.,128.?9 h 2.522,335.66 3,466, 171,594
Instrurent Fleld Service Section
Materials - 231,589.75 220,990.01 400,815,91 393,762.3t l .212,82!.08
Personnel ‘19?,45().th 191,031.97 188,144,35 199,912.1% 189,477.55
Treatwent Plants Hechanical &

Electrical Section

Prevention Haintenance 115,872,19 353,575.98 180,555,561 59,914.51 150, 100.95
genaral Repair ©1,895,083.88 703,163.85 1,840,850.73  1,730,207.61  1,318,326.76
Personnel 38,8724 435,834.61 481,533.82  576,283.65 Foz,808.40
Electricity i 1,073,205.40  2,143,463.00 1,973,275.40 ' 5,333,564.21  6,329,052.62
TOTAL o o 37,481,756,47  26,472,513.20  28,061,556,92 - 47,335,793.54  48,323,973.19

In addition, the composition ratio of total repair expenses (material
‘of the Instrument Field Service Seétion,'prévention maihtenance and
general repair -of the TP Mechanical & Flectrical Section) indicates
'6nly 3.52_for:all’the ratio appears very low, comparing with that one
ranging 15% to 207 of Tokyo Metropolitan Government Waterworks Bu-

Creaui.

Taking into consideration the diference of pérsonnel expenses, wel-
" fare expenseé and etc., the value of the ratio becomes lower, which
seems that repair expenses for all budgets are not given proper

attention and priority.
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The volume produced in the Balara Plant for distribution from 1986 to

1990 are shown in Table 7.9.2.

Table 7.9.2 TOTAL VOLUME PRODUCED IN THE BALARA PLANT (Unit:ML)

Year Filter 1 Filter 2 Total {Gorrected)
1986 166,691.0 390,486.5 557,177.5 534,397.4

1987 163,482.2 379,589.5 543,071.7 521,429.7

1988 152,854.3 375,745.3 528,59%.6 509,568.0

1989 151,461.8 378,676.9 530,138.7 . 511,068.7

1990 160,931.4  362.945.6 523,837.0  504,032.88
Source : Balara Treatment Plant Division (BTPD)

The corrected figures are the total volumes of filtered water sent to

distribution and were obtained after deducting the losses during

filtration process wherein the factor of 0.9782 was used.

Power Consumption for the last five yéars is referred as follows:

Year

POWER CONSUMPTION (kWh)

1986
1887
1988
1989
1990

3,443,555.00
3,740,548,67
3,273,107.89
9,307,580.03
13,458,063.00

Source

: BTPD
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7.10

Summayry of Findiogs

The following are findings and recommendations relating to the proc-

esses of the Balara Plant,

©7.10.1° PFindings

(1)

Plant No.l
1) Raw Water Conveyance

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

worn-out sluice gate guides.

2) Rapid Mixing

Although two units of rapid mixers are operational at present, fre-

‘guency and cost of maintenance are increasing due to superannuation.

ThE'éhafts has been revolving eccentrically due te the length of

‘shaft and the rapid stream flowing in the channel.

3) Flocculation

Although most of the flocculators are operational at present,'fre-

"quency and cost of maintenance are also increasing due to sSuperannua-

tion. 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 supefannuation,

4y SedimentatiOn

“Weir loading rate is calculated to be over 6,000 m3/mfd which ex-

-tremély deviates from the 300 to 500 m3/m/d standard. Accordingly,

“flocs being carried over to filters are observed and fiiter run may

be shortened.’

'sludge dischatrge is not functioning due to insufficient hydraulic

“gradient between the sedimentation basin No. 1/No. 2 and the dis-
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charge creek inside the premises of the Plant due to accumulation of

discharged sludge.
5) "Accelators

Two units of rotor mixing units are operational at present,.frequency
and cost of maintenance for the reduction gears and worm gears, which
are installed in 1958, are increasing due to superannuationf' Submer-
sible 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.
6) Filtration

Most of the equipment such as rate of flow control system for filtra-
tion, rate of flow control system for surface wash and backwash,
sheets of influent and drain sluice gate, pumps and air compressors
for hydraulic contreol, and air compressors-for pneumatic instrumenta-

tion are superannuated.

The existing surface wash system is ineffective especially during
initial operation due to the 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 anthracité, such as size and ‘'specific
gravity deviate from the designed values. Depth of filter media is

also not in accordance with the designed values.

7) Washwater and Recovery Pump

These second hand pumps had been transferred to the present locations
in 1981, some pumps , however, were not very suitable for the usage.
Efficiency of pump is low compared to the des1gned value due to

superannuation and apparent leakage at the pump bearlngs

The pump houses are also superannuated, and this affects maintenance

conditions.
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Recovery water is returned to the sedimentation No. 2 in which treat-
ment effects are most likely to be worse than that of No, 1 due to
the unstable .current caused by the curved section of the Sedimenta-
tion basin.

Plant No.Z2

1) Rapid mixing

At present'the'ﬁarshall-flume is working effectively as a hydraulic -
rapid mixer, however, due to worn-out of flow indicators, accurate
measurement cannot be conducted.

2) Flocculation

Several units of flocculators are not functioning due’ to the defec-

‘tive driving gears , chain and severe water leakages at the driving

shafts. Even for the operating units of flocculators,  frequency and

cost of maintenance are increasing due to superannuation. Metal

‘parts are corroded ‘and rotation is mot smooth. Short-circuiting

might occur in“the tank due' to the installation level of flocculators
and baffle walls.

3) Sedimentation

- Some cracks on the foundation of the headstocks of the influent

sluice gateés 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 m3/m/d, éxtremely

“deviating from the 300 to 500 mBImld'Standard; 'Carrying over of

particles which were stirred up after settling, were also observed in

the basin.

“4)y Filtration

“Most of5the.items'related to the control of the filtration system

Such as'the”cdﬁtrol‘units, flow :control systems for filtration,

3urface wash and backwash, sheets of irnlet and drain sluice gate,
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punps and air compressors for hydraulic control, and air compressors

for pneumatic instrumentation are all superannuated.-

Washwater troughs are not functioning due to submergence during
backwash, caused by a series of hydraulic problems such as the open-
ing sizé 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. Although
the remaining pumps are operational at present, frequency and cost of

maintenance are increasing due to superannuation.

The 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 storéd and introduced to Washwater Recovery Pumps by flush
boards on the creeks. At present, water is not returned to the Acce-

lators thereby éffecting their stable operation.

.Chemicallchlorine Facilities

Mechanical parts controlling the rotational speed of alum feeders and
polymer feeders are so superannuatéd that the actual dosing amount is

not consistent.

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

dose amount of polymer is not consistent.

Although chlorination faciiities‘including_chlorinators. evaporétors,
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.
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The existing chlorine storage house can store chlorine for only one

week’s use, and therefore needs - further expansion.

Laboratory Eguipment

Almost all of'the equipment used at the plant laboratory are obso-
lete. Some equipment which requires a degree of accuracy are uti-

lized even without any calibration.

Electrical Facilities

1) Substation

The overhead distribution lines have difficult points of maintenance
owing to the lack of isolation devices at the point of tapping.
Also, the existing lines are installed on wooden poles which are

mostly deteriorated and hazardously inclined,
2)  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 entire duration of the brown-out .

3) Low Voltage Distribution Lines

~Although low voltage distribution lines in Plant No.l was rehabili-
- tated by replacing wooden pbles in ‘1981, these lines at present are

‘not properly maintained. The lines have large voltage fluctuations

and voltage imbalance among three phases at Motor Control Center

(MCC). in Plant No,l Filter Building were recorded,

A)-Gonﬁtol Facilities

Most of DP/MCC are installed near their loads and with enough mainte-
nance spaces. However, ‘they have been deteriorating due to“corrosion
brought ‘about . by high humidity and temperature and suffer from short-

age'oflspéﬁe pafts;

7-69



7.10.2

Houses for coﬁtfol facilities at Settling Basins No., 1 & No. Z are
not spaciois enough for maintenance purposes. MCC of flocculators in
Plant No. 2, also has a very narrow space near the locker room in the
Filter Building. These conditions are not appropriate -from the

viewpoint of safety.
3) 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 voltage fluctuations. . At present, the operator takes the manome-

ter readings of the venturi tube on aqueducts and relays the flow to

‘the engineer by telephone. At the same time, the engineer informs

the opermtors &t the reservoir as to the opening of gates at the

intake for water inflow ‘control to the plant.
6) Lightning Protection Equipment

In comparison to other areas, frequent.occurrence of lightning is
evident in the Balara area. Due to this,_some electrical and instru-
mentation facilities in the Plant have been damaged, namely, the
ground wire of 34.5 kV overhead distribution line, lightning arrest-
ers in substations and the surge absorbers at service points of low

voltage distribution lines,
7) Others

There is a very limited quantity of instruménts and tools used for
maintenance in the Plant &nd.fhis'directly contributés;to thé lack of
proper maintenance of the facilities. As a result, maintenance of
electrical eguipment and instrumentation is limited to visual.inspéC—

tion and regular cleaning.

"Recommendation on Operation and Maintenance for Pre-Rehabilitation

The objectives of a. public water supply system is to suppiy a stable
amount of safe water according to the ‘drinking water standafd:at a

reasonable price. To achieve these objectives, water quality control
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should be conducted carefully and with certainty in the existing

‘Ralara Treatment Plant.

The following shows the findings and recommendations to further

improve water quality control at the’existing Balara Plant.

Confirmation of Treated Amount ‘of Water in Plant No., 1

“Confirmation of treated water amount in Plant No. 1 is recommended to

obtain fair water quality control using a flow measurement device at

- the effluent channel after the sedimentationh basin No. 1 and No. 2

and the Accelators.

Unless a@tual flow rate of the treatment process is obtained, all
efforts starting with the coagulation process will be useless. Every
step for the process water quality control should be based on the
actual inflow including the determination of production amount,

filtration rate, chemical dose, and other rates that are measured.

In Plant No. 2 raw water is taken solely from Aqueduct No. 3. Inflow
rate detected by the Venturi meter installed at Aqueduct No. 3 should

be applied in the same manner as described in Plant No. 1

Repgular calibration of flow measurement devices is ‘also recommended
by comparing the total inflow rate and effluent rate. If some errors
are detected, further inquiry should focus on problems such as
mechanical, electrical and/or instrumentation failure during the flow

measurement.

Rotation Speed of Flocculators in Plant No. 1

Flocculation is the gentle mixing phase that follows the rapid dis-
persion of coagulant by the rapid mixerthdraulic jump. TIts purpose

ié'to_accelérate the rate - of particle collisidns._causiﬁg the agglom-

‘ération of electronically destabilized colloidal particles into

éeﬁtleable*ahd'filterable glzes.

- The general” designy criteria for a basic rectangular flocculation tank

771



(3)

are as follows:

Energy input : G xt=1X104 to 1 X 105 or
G =10 to 70 sec-1
Detention time : 20 - 30 min

Water depth 3 - 4.5m

-

Flocculation stages : Two to six stages

" (commonly three to four)
Max flow Velocity : First stage 2.5 m/sec
(Vertical shaft) First stage 0.6 m/sec

The existing facilities have been set as follows:

- Energy input:
G Xt 22,700 16,200
G . 12.6-33.5 14.3-33.5
Detention time : 20.2 (17) min
Flocculation stages: . 4 stages
Max. flow velocity : 0.52-1.0 mf{sec 0.57-0.97 m/sec

It is recommended to arrange the rotation speeds of flocculators as

follows:

Revolution _G
ist - 34 rpm ~60.8 sec-l
2nd 27 rpm - 43.5. sec-1
3rd 20 rpm 21.5 sec -1
4th 14 rpm 15.4 sec -1

The expected G X t is 37,600, .

‘Regular Implementation of Sludge Removal from Sedimentation Basins

Regardless of the type of sedimentation hasin used, four zones always

exist, each with its own function. Every zone should be-méintained

~according to their design. -Especially the sludge zones which re-

ceives the settled solids and keeps them separate from dther-parti-

cles in the settling zone. Inconsistent sludge removal affects
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severely the effluent quality from the sedimentatlion basins.

For example, stirring up of settled solids and carry-over to the
effluent will develop, which results in the insufficient filter run

and low productivity of the Plant. In fact, the Study Team observed

a difference in.the treated water quality between the two Accelator

“uwnits after one of these accelators were cleaned up. The Accelator,

which was cleaned, produced a much better quality of treated water

than the other unit which was always kept in operation.

The following shows an example offthe'sludge production in Sedimenta-
tion No. 1 with a capacity of 140,000 m3/d. Assuming that the tur-
bidity is 16 mg/l and.alum dose is 10,13 mg/l, the dry solids amount

" is obtained as follows:

140,000 m3/d X (16 + 10.13 X 156/666) X 10-3 = 2,600 kg/d

Assuming that élﬁdgé concentration will be 12 (10 kg/m3), wet solids

amount will be obtained as follows:
2,600 kg/d X 1]10 =260 m3/d

Then, total accumulation of sludge in-a month in the sedimentation

basin No. 1 is obtained as follows:

260 m3/d X 30 days = 15.25 m X 200 m X h
h = 260 X 30/15/15.25/200
= 2,6'm

The 2.6 m of sludge accumulation in a month is sufficient to ad-

versely affect the sedimentation process.

“Recovery Water to Sedimentation Basin No. 2 in Plant No. 1

Washwater from each filter in Plant No;xl is as follows:

Yolume ¢  1.026°m3
Turbidity: -Ave. 1,070
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(Max. 3,500)

(Min. 50)
Meanwhile, the Basin No. 2 is introducing raw water.
Flow i 140,000 m3jd

= 67,22 m3/min
Turbidity: rainy season  Ave. 35

dry season Ave. 8

If recover water is returned within one hour, mixed water 1s as

follows:

Flow : 97.22 + 1,026/60 = 114.32 m3/d (1182)

Turbidity : rainy sedson 190 ( 540Z%).
dry season 167 (2,088%)

In case of two hours return,

Flow : 97.22 4+ 1,026/120 = 205.77 m3/d (109%)

Turbidiéy': rainy season - 119 ( 3391}
dry season 94 (11,730%)

Therefore, it is recommended to return recovery water with a smaller

“capacity or in a longer period.

Filter wﬁshing Schedule

Washing ‘is & critically important step .in the filtration process, and.
inadequate washing causes the most operational problems associated
with filtration such as mudball formation, turbidity break through

the filter, etc.

For the filters to operate efficiently, the following procedures are

recommended :

For Plant No. 1, washwater tank capacity is 1,026 m3 and its minimum

recovery time is calculated to be 44 min according'to;the pump.dis—

‘charge capacity. To maximize the performance of thE'filter'faéili-.

ties, figure below shows & typical washing;operatioﬁ schedule,
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FINISH OF SURFAGE WASH

: START OF SURFACE WASH FINISH OF BACKWASH

S

-START OF BACKWASH

0.15~ 0.20 m3/m® rmin, D s
-

L4
10 Sho. l 4.min.

050~ 0.65 m>rm2/min,

RECOMMENDED WASHING SCHEDULE FOR PLANT NO.1

Combination of surface wash and backwash provides a violent scrubbing
of the area between the anthracite and sand layers where most of the
filtered materials are removed. Washing rate should=be_adjus£ed by
the valves, after confirming of the rising ratio of water level.

Backwash is then stopped when the wash water become clean.

For Plant No. 2, washwatér tank capacity is 1,308 w3 (X 2 tanks) and

its recovery time is less than 1 hour.

Recommended washing schedule is described as shown below; Plant

operation procedure should be the same as mentioned in Plant No. 1.

FINISH OF SURFACE WASH

‘START OF SURFACE WASH

" FINISH OF BACKWASH

START OF BACRWASH

0.6070.65 n>/m?/min.

0.18.~0.20 m>/m%/ min. | 5
. =T

10 SEC. ! Brmin :
T B R
fo~f2 _min

-

"RECOMMENDED WASHING SCHEDULE FOR PLANT NO.2

The recommendations mentioned above are made on the basis that wash

water tank is available in full capacity.

'Likewise in-Plént‘No. 2, during backwashing the collecting troﬁghs
- are not functioning dueftd submergence-caused.by the insufficient
zhydradlic Héadibetwéen the top Level:of the troughs and the drain
sluice .gate. waSh rate should be adjusﬁed“in order that the collect-

ingftréﬁghs will nét beféubmergéd; If the=collecping”troughs is
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‘submerged,  insufficient washing will occur especially at the other

side of filter beds of the wash water gullet.

The existing perforatioﬁs of surface washing pipes are designed
horizontally, which could not release energy of the surface wash
water to the filter media effectively. Surface wash is recomnended

especially jﬁst after. 10 sec. of backwash started in order to maxi-

‘mize the energy input by the pressured wash water. In addition, it is

very important to draw down the water level in the beds to the level

of the surface wash pipings installed before starting thelﬁashing.

Fill Up Anthracite

According to the investigation done by the Study Team, it was con-
firmed that some anthracite were lost during backwashing as shown in
the attached results of filter media depth check. This may be una-
voidable if surface wash is emplbyed. Thus, filter media monitoring
is recommended to be conducted regularly. Meanwhile, refilling up of

anthracite to its designed thickness is highly recommended.

If the thickness of filter media does not meet Ehe'originalsdesign,

washwater will be wasted and washing time will be extended.
Specification including effective size and specific gravity should be
complied strictly with the designed values of 0.9 to 1.1 mm and 1.45

to 1.60, respectively,

Chemical Dosége

In connection with the filtered water quality, turbidity is occasion-
ally detected to be higher level than the National Standards for
Drinking Water, 1978. That could result in not only overloading of
the superannuated facilitiés-and structural.defects but aléo.inCOn»
sistent'operation of chemical dosage . At preSent.'optimum'bhemical
dosage are initiated by Jar Test by PQU, howEver'it‘is'nbt‘refiéétéd

immediately to the actual operation of chemical'feédiﬁg.fadilities.

Even after rehabilitaticn if optimum dosage will not be applied at

the appropriate time, the improvement in water quality could not ‘be
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achieved, which should be one of the major objective for the rehabil.-
jitation. Chemical feeding Ffacilities should strictly follow the Jar
Test result. Accumulated Jar Test results should be also avallable to
be able to take some measures if unexpected conditions would happen

on the treatment. process.

‘fnspection and Maintenance

Manegement of water treatment plants involves two kinds of activities

‘operation and maintenance. Operation is concerned with the produc-

tion of the proper quality and gquantity of water by controlling the
facilities and equipment, while maintenance activities takes care of

the facilities and equipment tc ensure a reliable, stable and contin-

uous operation, free from troubles and damages.lt is recommended to

inspect and maintain the facilities regularly.

" Qthers

Some minor items were observed during our study.

"a. uneven chemical dosage at flocculation basin of Sedimentation

Basins in Plant No. 1.
b. ‘uneven quélity of influent water to filter from Sedimentation
_ Basins and Accelators. ‘
c. opening of iﬁfluént'sluice gatés ét'SedimehtationfBasins in
Plant MNo. 2 (hydrauvlic jump) |
d. tightening of'drive-chains'bf'flocéulétors in Plant No. 2
e. ‘arrangement of chemical dosing pipes for easy calibration
f. cleaning of Rotometer

g. storage'qf chlorine gas cylinders
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CHAPTER 8 ORGANIZATION AND INSTITUTION

Organization of MWSS

The principel'bbjeCtive of this chapter is to describe how MWSS is
organized and to ensure that the completed rehabllltatlon work of the

Balara Plant will be approprlately managed.

The water supply system for Metro Manila was established based on the

assistance of Don Fransisco Carriedo’'s fund. At that time, the water
system harnessed water firom Santolan area on the Marikina river with
pumps and the water was transmitted to a reservoir in San Juan and
then conveyed to the Manila City through 650mm dia distribution
pipeline by graﬁity.' The system was etfengthened'gradually and in
1919 the.organization was set up as Metropolitan Manila Water Dig-
trict by the Act No. 2832 and got responsible for the Manila City and
the adjaeent 14 municipalities. 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 Metro-

pelitan'Waterworks and Sewerage System and Dissolving the National

Waterworks and Sewerage Authoiity, for Other Purposes".

"The organization of MWSS is shown in Fig. 8.1.1. The Board of Trus-

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

including Board'Seeretary It is the rule that the Secretary of the
Department of Publlc Works and Highways (DPWH) plays the role of ex-
officio Chairman unless the President of the Phlllpplnes ‘shall ap-
point another person_aS'Chairman. And the Administrator of MWSS
plays.as:tﬁe Vice-Chairman. According to the rele. the Undersecre-
tary (for Construction) of Public Works and Highways is placed as the
Administrator, uﬁless'anetﬁer person shell_be appoihted designated by

the President bf-the Philippines. Six members of the Board shall be

'appo;nted by the ‘President and the one remalnder is. placed from the

'Government Corporate Counc11 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 8.1.1 shows the number of MWSS personmel by Depaftment.

Table 8.1.1 NUMBER OF MWSS PERSONNEL BY DEPARTMENT
AS OF AUGUST 31, 1991

. . ] I 1 1
EMPLOYMENT STATUS /DEPARTMENT | Total | Regular | Casual
| | : |
| i i
Total Employees | 8,962:| 4,803 | 4,158
_ | . ——
Office of the Board of Trustees - 13 | 13 | 0
L i 3 !
i T T
(Sub Total) | 13 | 13 | 0
— , ! F —+
0ffice of the Administrator i | 40 |
- Public Information | } S35
Gorplan Group 1 | 15 |
MIS Group i | 4 |
PMED i ] S26 |
System Development [ | 17 |
Computer Service center ] | 124 |
| } -
i | T
{Sub Total) | 282 | 261 | 21
- = | -
Engineering _ | 1 26 |
Planning & Programming | | 66 |
Design | ] 97 |
Applied Res. & Quality Con. | i 34 |
: | 1 |
1 T I
{5ub Total) | 367 | 223 144
| H 1 :
I I i
Construction Management | ] 7
MWSP TI | [ 15 |
MWSP TI1 | | 5 |
MWISP | ; 7
MWSRP I | ) 8 |
MWSRP TI ] i 8 |
Locally Founded { . 146 |
_ — . I E—
(Sub Total} | 2,988 | 196 | 2,792
f i . e
Operations | ! 6]
Water Sources & Treatment | | 1260 |
Water Distribution & Maint. | | 816 |
Sewerage Systems i b 283 |
Central Maintenance | |- 212
. ] I b
: ; i - I I
(Sub Total) [ 1,859 | - 1,577 282
I il |
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T | T
FMPLOYMENT STATUS{DEPARTMENT | Total | Regular | GCasual
- ~ 'r |
Customers Services A [ s |
North Sector | | 313 |
East 'Sector | | 364 |
South Sector ! { 367 |
West Sector ] { 363 |
Cavite-Muni Sector o | 300 |
“Big Accounts & Census Sector| i ~ 125
. ] I 1
i 1 i
(Sub Total) I 2,737 | 1,838 | 899
— . =
Pinance i { 5 |
Financial Control ! | 71
Accounting ! | T141 |
Treasury f } 161 |
— + _—t
(Sub Total) 5 388 | 378 |. 10
_ ' ; - -
Administration i i 5 |
-Personnel Management i i 47 |
. Human -Resource Dep.t ] i "33 |
Health & Safety | | 39 |
Procurement " | 20 |
Legal - 1 | 2 |
" General Services t i 145 |
_ ' - . -
(Sub Total) } 328 | 317 | 11
- 1 A i
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Organization for the Balara Plant
General Observation
In general, it is quite impressive that the éxisting treatment plant

has been operated and maintained in a very professicnal manner by the

concerned division staffs. The facilitles were observed to be bper—

ated and maintained adequately despite the lack of spare parts,

testing equipment, and malfunctioning'ofxflocculators at Plant No. 2
and deficient instrumentation. The facilities and its premises are

clean and overall hbuéekeeping is always maintained at a high level.

‘'The operation and maintenance of the Balara Plant, the La Mesa Plant,

‘Distribution and Sewerage System is under the Deputy Administrator

for -Operations, (See-Fig} 8.1.1 Organization Chart of MWSS). Howev-
er, to operate and maintain the Balara Plant, two other Departments
under the D.A. for.AdminiStration and the Applied Research and Quali-
ty'Cbntrol'Départment under the D.A. for Engineering 'are concerned
witﬁ 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 La Mesa No. 2 com-

mences its operation.
Organizations and Duties

The following are the Deputy Administrato:s, Departments, Divisions

and Sections concerned with the 0 & M of the Balara Plant.
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Plant operations falls under the :esponsibilify of the Water Sources

and Treatment Department.
The duties of Chemical Treatment Section are:

- To plan, orgenize and control the optimum utilization of chemicais
to ensure effiéient water treatment prOCeSé thereby maximizing
production of potable water for the consuming public; and,

- to direct and control the plaﬁt operation and monitor minor re-
pairs and maintenance of all chemical feeders, chlorinatioh and

other dosing equipment.

The main .dut_y of the filter Plant Operation: Section is}
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- to operate filtration plants, pumping stations and storage reser-

voirs at San‘Juan.

The maintenance of equipment and the conduct of the water analysis in
the Plant are separate activities. The maintenance of equipment is
the responsibility of .the Central Maintenance Department., Four
sections under this Department are listed below. The duties of each

section are as Follows:

;1) Instrumentation Field Service Section _

= 'to repair, maintain and calibrate all tredtment plant process
instrumentdtion such as control, pneumatic, electric instruments,
“chemical and instrumentation control:devices'at the Balara Plant,

' La'Mesa Plant, and at the different pumping stations.

'2)"Dutiés'of'Meéhanical~Electrical Section

-~ to repair and conduct preventive maintenance action on treatment
"plants and water sgources equipment{facilities within the system

- to recommend, perform, replaée and modify existing treatment

equipment facilities.

3) ‘Instrumentation Workshop & Other Serviceg'Section
- to set up control or test methods and devices at the shop
- to record technical information '
- to coordinate with:Instrumentatibn'Field Service Section and

Maintenance Specialist Staff.

4) General Workshop Section
- to ensure the 'best use of machine tools according to the neceséity
of repair and technical modifications.
.~ to-work closely with maintenance Specialist'étaff and Field Me-

.chanical and Electrical Section
Daily water analysis check in the Balara.Plgnt'is the responsibility
“of thE'beéess.quélity unit (PQU) which is directly under the Water

Scurces ﬁnd_Treatment Department. Its duties are:

- 'to monitor water quality from the water sources at Angat, Ipo,
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Bicti and La Mesa to the treated water of the Balara Plant and the
La Mesa Plant in order to maintain the quality of treated water as
set forth by the National Standards for Drinking water of the
Department of Health.

to conduct raw water analysis three (3) times a day and check the
turbidity on an hourly basis during the rainy season.

to evaluate the supplied chemicals prior to acceptance and usage.

On the other hand, another section conducts water analysis in the

MWSS distribution system. This is under the Central Laboratory

Division, specifically, the VWater Research and Analysis Section. 1Its

other duties concerned with the Balara Plant are:

to determine thru research and experimentation:by'jar tests,
feasible and economic alternatives for water clarification and

treatment and to evaluate bidden water chemicals.

-to evaluate monitored plant results and thereafter recommend to

management the appropriate products for approval,
to analyze, examine, evaluate water quality complaints by testing

samples submitted by MWSS customers.
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8.2.3  Staff Numbers
$taff numbers and the position are presented in Table 9.2.1.

Table 8.2.1 STAFF NUMBER AND POSTITION*

1, CHEMICAL TREATMENT 1 - Utilities Services Chisf

SECTION 1
5 - Sr. Watrer Resources Facilities Technician

Supervisibn Chemist

16 - Water Resources Facilities Technician

- Urilities Sexrvicers Chief ]
- Supervision Water Utilities Mngt. Officer
- Sr. Water Uriliries Mogt. Officer

2. FILTER PLANT
OPERATION SECTION

Plant Egpt. Opavator B
- Br. Water Facilities Technician
« Water Resources Facilities Technician

: —
[ N I -G
'

-~ Plant Egpt. Operator &

~ Clerk-Processor &

3 INSTRﬂMENTATION - Urilities Services Chief
FIELD SERVICES

SECTIOR

- Urilities Services Officer A
- Ueilivies Services Officer B

- Instrumentation Technician A

_— B W e -

40% of above personnel performs the Balara Plant Maintenance)

4. TREATMENT PLANWYS
MECHANICAL
ELECTRICAF, SECTION

'Urilities Services Chief

- Supvg. Utilitles Services Officer
- 8r. Plant Mechanie

- 8xr: Plant Eleétrician

1

- Water Maintenance Foroman

- Prafefty Officer B

Plant Mechanie 4

- Plant Electrician A

- 8¢, Water Mainteumance A

- 8r, Water Maintenance B

- Driver Mechanic B

65% of above personnel pexforms the Balara Plant maintenance)

— e B L B W e e e L) e
]

5. PROCESS-QUALITY UNIT 1 - Chief Chemist
L 2 Principal Chemise
- Enviromiental Specialist
- 8r. Water BResources Facllities Techpiéian
VWiter Resources Facilities Teehnician
- Clark/Processor A
- Sr. Water Resourcée Facilities Technician
- Plant Helper B .

e T S R e
) .

- Driver

6. WATER RESEARCH & « Chief Chemist

1
ANALYS18 SECTION 1 - Supervising Chemist
o © 3 ~ Senior Chemist
1 - Sf;=Eﬁ§ironmenEal Speclalist
1 Qﬂality'ﬂnntrdl.Iﬁapactor
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1 - Watar Resource Technician

7. PIELD SURVEY &
SAMPLING SECTION

- Principal Engineer B

~ Principal Englneer C

- Suporvising Engineer B
Sr. Engineer B

- Engineering Assistant B

o R BN
1

~ Driver

- Utilities Services Chief

- Utiliries Services Officer A

- 8r. Instrument Technician

8r. Plant Electrician

- Sr. fleetronic Communication system Technician

B. INSTRUMENTATION
WORRSHOP & OTHER
SERVICES SECTION

~ Supvg. Electronic Compunication System Technician

- &r. Instrument Technician

- Utilitiss Seivicors Officer B

(5% of above personnel perform the Balara Plant naintenance)

T W b b her = BD e
H

9. GENERAL WORKSHOP 22 ~ Personnel
{5% of above persoanel perform the Balara Plant naintenance)

* {Filled Positicn only)
‘8.2.4 Qualification of the Balara-related Staff

As mentioned previously it appears that the Plant has been operated
and maintained in very professional manner by the concerned division

staff,

. According to the information from the Personnel Management Depart-
ment, educational classification of the staff shows approximately 20% -
percent of collegeiuniversity graduates and 80Z of high school{loca-

tional praduates excluding the composition of the PQU & Central Labo.
As a conclusion the educational composition on the whole Balaras -
related staff are seasonal and in general it seems important to make
on attractive working environment for the mechanical/electrical
engineer in the plant.

8.2.5 Present Problems in O & M

Ms jor Problems of the Balara Plant has had:

1) Inefficiency of procurement procedures

"2y Low-limit of allowable purchasing cost not'réquirihg.biddihé
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(L)

procedure
3) Budgetary constraints
43 Understaffed situation in some divisions
5) Lack of modern testing equipment

6) Obsolete repair equipment.

- 7) Similar tasks of water analysis

"Inefficiency of the procurement procedure

One of the ﬁajor problems which MWSS and the Balara Plant has been
sufféring.from is the delay in pfocuring the necessary spare pavts
for defective eQuipment. In. MWSS, numerous documents, paperworks and
signatures are regquired for requisitions and purchases. The whole
procedure often takes months, or gven.years in some cases, from the

time of requisition application to the arrival of requested equipment

-and spare parts. The worst case on récord took 5 years before requi-

sition arrived.

On the other side, beside the red-tape like procedure, the following

are the problems besetting the procurement. procedures:

'1) Lack of qualified bidders to participéte.in'the.bidding. Main

' cause seems to be different commercial practice between private

_sector and public sector such as payment method.

 2) Inadequacy of submitted specification requirement.

3);The'complaints of gome losing bidders which takes months to re-

solve further delays the award to the winning bidder.

4) Procurement is a process entailing action from various departments

-in MWSS. The'performance of each of the units involﬁed in the
. process is critical te expeditious;proéurement'of the eguipment

“and’ supplies.

Anyway, as a result of this delay, majority of the malfunctioning

eqﬁipment has remained at its deteriorated state. This problem

“concerning spare parts réquisition has been a recurring problem in
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the MWSS which has resulted in the following:

1) Decline in the quality of treated water which may result to the
citizenry's disdain of the System.

2) Overloading to other downstream facilities

3) undesirable result occurs as when the requested spare parts has
finally arrived, other parts has also broken down.

43) Some equipment have undergone modifications or has been phased out
when the order was finally received.

5) Potential demoralization among the. ranks of 0 & M personnel.

As references, due bidding process and the normal period regulated
for public bidding gnd modified public bidding are -attached to the
end of this section'as Table 8.2.2. and 8.2.3. While one example of
the procurement which experienced deiay is indicated in Table 8.2.&
‘as a chronological history. This case took one year“and nine'mbnths

from requisition order to the contract.

Low limit of allowable purchasing cost not requiring bidding proce-

dure.

Another major cause of delay in the'procuremeﬁt'of necessary equip-
ment and instrumentation is the current bidding sy§tem. Purchases
which costs more than P3,000 pesos must be subject to bidding proce-
dures. Since the limit is very low, the bidding system-causes much
of the procurement inefficiency, since the bidding requires a lot of

time to prepare documents and other pertinent papérs.
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Table 8.2.2 PROCESS IN THE PROCUREMENT OF SUPPLIES, MATERIALS, EQUIPMENT
" AND GENERAL SERVICES {OBMEGS }
(PUBLIC BIDDING)

OFFICE/RFSPONSIBLE

B. CONTRACT '
' ' : - Prepare Letter order if amount ia

© P500,000.00 below,

‘Prepare Contract and. other requ1re—
ments, including contract review.

I

: - :  TIME
PERSONNEIL : ACTIVITY : ALLOTED
PREPARATION OF BID DOCUMENTS: : t 5 Days.
: ~ Confirms correctness of specifi- :
: cations, quantity, etc., determine :
¢ mode of procurement and prepare bid :
¥ deocuments including request for 3.
3 publlcatlon. :
INVITATION IO BIDS : : : 15 Days
' : =~ Publishes Invitations to Bids, sends:
r invitation and issues bid documents :
:  to prospective bidders/sqppliérs. s
PRE-QU%LIFICATION OF : s
PROSPECTIVE BIDDERS : £ 14 Days
: - Reviews shop drawings, test samﬁles :
¢ submitted together with the pre— H
: qualiflcatlon documents, if required:
¢ 'in the specifications, K]
: - 7 Days from the deadline of the :
H pre—quallflcatlon ~.pre-bid :
: conference is conducted 3
: = 7 Days from the conduct of H
: pre-bid conference + opening H
H of the bids :
't — Pre-gualifies prospective suppliers :
'+ and submit results to the Adminis-
‘s - trator for approval. ‘ :
OPENING, EVALUATION & t :
. REOOHMENDATION FOR AWARDS .2 :
OF BIDS: ) : 7 Days
T 2 - Open bids ‘and abstract all offers
t  received. :
: — Evaluate bids and submit lts :
+ - recommendation for award. :
: ~ Deliberates:on the analysis of bids,
+ .and recomwends award to the Adm. :
: ~ Reviews the recommendatlon and :
: approves the awards. : e
PREPARATION/PROCESSING/ . H
FUNDING OF' : HE H
A. LETTER _ORDER : : 5 Days
: 't "9 Days
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-~ Obligates Tunds for Letter Order
and for Contract; COA verification
funds and approval of C.A.F,

M 9 e av ou

e £4 D8 25 we a8

APPROVAL OF LETTER ORDER/ 4 Days

CONTRACT .

~ Approval of Letter Order/ Contract, .
Transmittal to the Board for
_notation of contract and Notice to.
Procesd if P500,000.00 or over but
not. exceeding P2 #illion (Contracts
exceeding P2 Million shall be
approved by the Board of trusteesa

LT T IY)

as
LTI T PEETITY

e an

SUPPLIER -~ Review and sign contract 1 pay
RELEASING OF LEZ‘ITER ORDER/

CONTRACT P2 MILLION & BELOW

‘1 Day

- Release approved Leétter Orﬁer to
supplier concern.

— Release Notice to Proceed to
Contractor after approval of the
Sdministrator (P500,000.00 but not
exceeding P2,000,000.00)

- Release Notice to Proceed to

_Contractor for contract amount
exceeding P2 Million aftexr approval
of the Board.

- Transmit to OGCC of Contract review.

" if Contract amount is P10,000,000.00
and over

LI T T S TR TR

49 B 4 T B4 40 AR 4D O3 B8 B4 st 85 #4h e aw e e [T TR
0 E6 ee #Y RO B8 80 B4 40 93 80 ad

o
E

~ Review Contract if P10 Million over

BOARD OF TRUSTEES _ o
‘ = For Notation of Contract if amount
is more than P500,000.00 ;

a8 84 ¢F we CE sS4 48 e &)

- For approval of Contract if amount .
is more than P2 Million.-

LU TN T I Y Y N YR PR

SUMMARY:

IF THE AMOUNT INVOLVED IS LESS THAN P500,000.00: 51 days

IF THE AMOUNT INVOLVED IS MORE THAN PS500, 000.00 ' : I
BUT NOT EXCEEDING P2,000,000.00 : ' 55 days

IF THE AMOUNT INVOLVED IS MORE THEN P10 MILLION . 65 days
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Table 8.2.3 PROCESS IN THE PROCUREMENT OF SUPPLIES, MATERIALS, EQUIPMENT
AND GENERAL SERVICES (OSMEGS)
(MODIFIED PUBLIC BIDDING)

+  OFFICE/RESPONSIBLE

.
%

PERSONNEL

CACTIVITY

TIME

ALLOTED

:PREPARATION OF. BID DOCUMENTS

.
-

-

INVITATION TO BIDS
{Publication of Invztat1on
to B1ds)

_,;QPENING.'EVALUATIOH AND
:RECOMMENDATION FOR AWARDS:

PREPARATION/PROCESSING/

FUNDING OF:

A. LETTER ORDER
"B, CONTRACT

: " bulletin boards within the office.

i~ Confirms correctness of specifi-
: . cations, quantity, etc., determine :

node of procurement’ and prepare
bid documents. - )

Posts scheduled bidding at the

: .~ 5 calendar days if amount of

RO is PSO-OOO 00 or less.

-7 calendar davs if amount of
RO iz more.than P50,000.00 but
less than P200, 000 00.

3 Inv1tes prospectlve bzdders thru
: 'telephone calls.

zIssues bid ‘documents to prospec—

tive bidders/suppliers.

Forwards copies of abstract forms

:-,& dgttachements to Bidding & Doc~.
umentation Divigion (BDD) on the :

date of opening of bids

= Open bids and abstract all offers : -

received.

i Evaluate_blds and submit its
T recommendation for avard.

: Dellberates -on the analyszs of bzds;-
: & recommends ‘award to the Adm.

Revievs the recommendat ion and

:  approves the awards. - ' :

; 'Prepare Letter Order if’ amount is ;
: . P300,000. ) below .

Prepare Contract and other require-:"
: - ments, including contract review.

4 DAYS -

: (5-7 DAYS):

5 DAYS -

7 DAYS

6 DAYS

: 4 DAYS

8 DAYS

:CERTIFY FUNDS AVAILABILITY -

Obligates Funds for Letter Order

:  and for Contract: COA ver1f1ca*1on t
“funds and approval of C.A.F.
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:APPROVAL OF LETTER ORDER/
CONTRACT

. SUPPLIER

.RELFASING OF LETTER ORDER,/
:CONTRACT P2 MILLION & BELOW

:~ Releagze Notice to.proceed to oot

:~ Review and sign contract

:~ Approval of Letter Order/Contract. :

Transmittal to the Board for
notation of contract and Notice
‘to Proceed if P500,000.00 or over
but not exceeding P2 Million shall :
be approved by the Brd. of Trustees:

— Release approved Letter Order to
supplier concern.

Contractor after approval of the

4 DAYS ..

. 1 DAY

1 DAy

Administrator (P500,000.00 but not ;

exceedlng P2,000,000.00) .

;— Release Notice to Proceed to

Contractor for Contract amount
exceeding P2 million after approval
of the Board of Trustees

Transmit to OGCC of Contract‘rev:ew:
if Contract amount JS P10 m11110n 1

.-and over.

:0GCC

:BOARD OF TRUSTEES

Review Contract ‘if P10 million
and'oyer.

H

is more than P500,000.00.

.
H

: i more than P2 million.

For Notation of Contract if amount :

For approval of Contract if amount :3

': 10 DAYS :

SUMMARY:

"If amount .involved is less than P50,000.00

If amount involved is more than PS50,000.00
but not exceeding P3500,000.00

If amount involved is PS00,000.00

N OTE: The period of delivery was
excluded in this computation
which varies defending on the

Jtems
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Table 8.2.4 CHRONOLOGICAL HISTORY EXAMPLE FOR SPARE PARTS PROCUREMENT
PE-40-00 ~ SPARE PARTS FOR FOXBORO FLOW § LEVEL, INDICATOR

May 10, 1990

July 27, 1999
Augnst 10, 1990

August 15, 1990
September 13, 1990

September 18, 1990

October 23, 1990

November 15, 1990

Novenher 26, 1990 .

December 14, 1990

December 26, 1991

.

. RO Nes. 252001 dated 11/6/86 and 252003 dated

11/27/8%vwas received hy Procurement Department,.

Bidding'was published at Manila Times and
Daily Inquirer. Opening of bids scheduled
for Awgust 24, 1990

Opening was postponed for October 11, 1990
berause pre—ualification was not completed
due to non-subnission of Inspection veport
by the end-user (requigiticner) as required

©in the pre—qualification of bidders.

‘Prepared Notice of Postponement.

Approved Notice of Postponement was received
by Procurement Department.

Pre-qualification was completed and for
approval of the Administrator., -As of 9/28/90
pre~qual. statement was not yel approved and
opening of bids was postponed for 11/15/90.

Approved Pre~ualification statement was
received by Procurement Department.

Bidding was opened ag scheduled;'however.

‘bidding was declared a failure because of the

two (2} participating bidders, one (1) wag
disqualified outright because thete was
alterations in the delivery period rewquired

‘by MWSS leaving only one (1) participant.

Bidding ﬁas'opénéd with two (2) participeting
bidders. One bidder was disqualified outright
due to non—submission of Warranty Certificate.

" Taken-up at P/PBAC-OSMEGS Committee meeting
to regolve the matter on the sulmission of

warranty certificates. The P/PBAC-OSMEGS
recormended. a negotiated purchase. thru the
Exclusive Distribetor, Instyrumentations, Inc.
(please refer to Minutes of Meeting of the
P/PBAC-OSMEGS Commitfee meeting held on

14 Decembher 1%90).

Megotiations were conducted. Clarification on

_the specifications of items 8 & 11 was made

"~ to the end-user.

1Officia1;qﬁota£ion5'of Ingtrumentations was

received by the Procurement Department.
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January 10, 1991 : . Taken-up at P/PBAC Committee meeting reagrding
the prices offerad by Instrupentations and
Asia Network (the other bidder) (please refer
to P/PRAC Minutes of Meeting of Ja. 10, 1991.

“January 28. 1991 : Official memo regarding the specifications of
items 8 & 11 wag aent to CMD (gnd4user)‘
February 14, 1991 : Follow-up memo was sent to CMD.
February 22, 1891 : Received reply of CMD.
February 25, 1991 : P/PBAC-OSMEGS evaluation/recommendation for

award was prepatred.

March 13, 19901 s Evaluation/recommendation was approved.
' Forwarded to Board Committee on Contracts...

March 26, 1991 . Board Committee's recommendation was signed

by the members.
‘April 5. 1991 : - Forwarded to Board of Trustees to be taken-up
' at MWSS Board Meeting.
April 11{ 1991 H “Awérd was confirmed by the Board of f?ustees.
April 12, 1991 | ; NOA was received by Conrad Marayag. Perform-

ance Bond is to be submitted prior to prepa-
ration of Contract as reguired by Legal Dept.

April 17, 1991 o Received Board Res. No. 79-91.
May 10, 1991 ¢ Due to the ufgency of the needs for the spare

‘parts documents were forwarded to Legal Dept.
for Contract preparation without the bond.

May 22, 1991 : Performance Bond was filed by Contractor.
July 29, 1991 . Approved Contract (NP-02-91) was received by

"the Procurement Department.
_August 8, 1951 : NTP was received by Cdnrad'Marayag. fSigﬁed

hy Mr. Ruben Romero and returned to Procurement
on October 3, 1991. '

g-18



(3)

(4)

(5)

Budgetary constraints

Another reason for the current procurement delay is the influence of
the budget ‘slash beginning from the year 1990 as prescribed by the
Department of Budget (DBM). Due to this, the budget necessary to
maintain the facilities was not obtained, reducing the budget to

almost 50 per year.
Understaffed situation in some Division

The Sections which ére understaffed, due to unfilled position at
present, are the Instrument Field services Section, Instrument Work-
shoplOtherisérvices Section,‘Treatment Plant Mechanical and Electri-
cal Sectiom, Filter Plant Operation Section and Chemical Treatment

Section.

The-Instrumentatibn Field Services Section has only nine {9) people
including the Section chief, but their-rgspOnsibility covers the
entire Bdalara Plant, La Mesa Pl&nt No. 1, 14 booster-pump'and Approx-
imateiy 154 deep well pumping stations. Although the section has

requested 10 more ingtrumentation technicians, no action has been

taken to date. TFurthermore, since all instrumentation of the Balara -

Plant will be functionally reécovered after the rehabilitation work
and taking into consideration the imminent opération of La Mesa No. 2

additional personnel will definitely be required in the near future.

At. present, exemption to Administrative Order No. 177 'is strongly

requested, because of the existing situation wherein only 617 of the
total division work load of 242 instruments per day can be maintained

by the present number of available technicians from the two sections.
Lack of Modern Tesﬁing Equipménthbsdlete Repair Equipment
Andthefzproblem is ‘the lack of testing equipment/precision tools and

modern repair equipment, The problem'is"difectly'félated'to problems

(i) to (3). The testing'equipment and preciéion tools are essential

for preventive mainténance procedures in order ‘to recover/maintain

the vital treatment functions of the facilities. However, the
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{6

(1)

present situation seems to show that operation and maintenance is not

getting much attention from the administration.

The difficulties encountered in preventive maintenance procedures and
low efficiency in repair works which uses obsolete equipment has

compounded existing problems.
Similar tasks of Water Analysis

At present, there are three sections whiéh are conducting water
analysis in MWSS. The specific duties of each section has been
mentioned in previous paragraphs. These Sections are the PQU, Water
Research Analysis Sections of the Central Laboratory Division, and

Chemical Treatment Sections, La Mesa Plant.

Institution

- The establishment of ‘MWSS, its purpose, function, orgéniZation-and

" finance are prescribed in Republic Act No. 6234, "An Act Creating the

Metropolitan Waterworks and Sewerage System and Dissolving the Na-

- tional Waterworks and Sewerage Authority ; and for the Other Purpose"

which are approved by the President on June 19, 1971. The recapitu-

lation'is as follows:
Jurisdiction

1) "All supervision and control regarding water supply and sewerage

service covering following areas

-5 ecities:

Manila, Pasay, Quezon, Cavite, Caloocan

- 13 municipalities in Metro Manila:
Las Pinas, Makati, Malabon, Mandaluyong,’Mﬁrikina;“ﬂunfinlupa,
Nabotas, Paranaque, Pasig, Pateros, San Juan,?Taguig ahd'Va1len-

zuela

- 14 municipalities in Rizal Province:-
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(2}

Angonao, Antipolo,'B&ras, Binangonan, Cainta Cardona, Jala-Jala,

Montalban, Morong, Pilila, San Mateo. Tanay, Taytay and Teresa

- 5 municipalities in Cavite Province:

Bacoor, Imus, Kawit, Noveleta, and Rosario

(In addition to these five cities and thirty-two municipalities,

“Lungsdd Silangan" is legally included as a proposed supply area

"when the necessary time comes. Also, MWSS can annex one after

another areas which are deemed as appropriate expansion areas of
Metro Manila, by mitual agreement between the related national and

local authorities, and under the approval of the President of the

.Philippines.)

Principal duties and competence regarding Waterworks

-2)

3)

4)

3)

65

7}

-1} Enactmént*ofaby laws

Construction, operation and maintenarce of dams, reservoirs,
aqueduct  ,  tunnels, water treatment plans, distribution network,
hydrahts, pumping station, equipment and other waterworks facili-

‘ties,

Regulation and control covering water supply and its demand, and

‘prevention from the wastage of water. -

‘Periodical fix of water tariff schedule,

Construction,-operation and maintenance of artesian well and

spring water resource as may be needed in its operation within its

territbry}

Conclusion ofjindébtednéss-and issuance of bond.

Approval, regulation and supervision regarding installation,

“operation and maintenance on waterworks and deep wells for commer-

. ¢ial, Industrial and governmental purpeses.



(3)

(4)

(3}

8) Assistance for installation, operation and maintenance conducted

within its jurisdictions
9) Approval and regulation of installation of private waterworks.

10) Monopolistic competence controlling testing, mounting, dismounting

and remounting
11) Submiésion of annual report to the President and two Congresses.,

12) Consideration to prevention of environmental pollution, effective
utilization of national resources, and beautification of the

facilities in connection with its projects.
Board of Trustées

This is the Decision-making ofgan of MWSS, which has the competence
to establish the policies and measures, to prepare the btdget'of

receipts and expenditures and to decide personnel movement .
Regulation regarding indebtedness and bonds

Issuance of dbligation atid bond requires the approval of the Presi-
dent under the agreement of the Secretary of Finance and the total
amount of the obligation -excluding interest shall not exceed three
billions Pesos. Foreign loans shall be nepotiated and concluded by
the President and the total amount shall not exceed 600 million US

dollars or equivalent.
Assistance to local systems

In response to the request of the various local waterworks MWSS can

-asgist them in terms of techaical and.management'dspects; and MWSS

may charge them 10 percent overhead charge in additioﬁ to the actual

expenses,
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B.4

Water-Related Regulations

Purposes of this section are to know the regulation system concerning

organization, roles and MWSS performance and to grasp the principal

legal requirements for the rehabilitation of the Balara Plant.

In connection with the above purposes, the following Act, Eebree,

Code and Standard were studied.

1)

2)

3)

i

59

‘Republic Act No. 6234 "An act creating the Metropolitan Waterworks

and Sewerage System and dissolving the National Waterworks and

Sewerage Authority ; and for other purposes.

Presidential Decree No. 424 : "Creating a National Water Reésources

 Council ,reconstituting its membershlp vestlng the same with

powers ‘to coordinate and 1ntegrate ‘water resources deveIOpment

and providing funds therefore.

'Philippines Water Code (Presidential Decree No. 1067)

‘National Standards for Drinking Water, 1978

Water Tariff Schedule (Latest)

These can be summarized as follows:

1)

Republic Act No. 6234

‘This Act prescfibes.the'establishment of MWSS and its organization

" and management. The promulgation was made in the year 1971,

Aftér then, the Act has been amended ten times and the latest is

‘the one amended in 1987. The principal contents are regarding 1)

;poridy; Z)Zjhrisdiction,'S) capital stock, &) attributeé powers

-and functions ‘5 the Board of Trustees and to comp051t10n powers

“and duties- 6) management for organlzatlon. 7) construction,

repair, ‘work - and contracts. 8) audit, 9) review of rates, 10)

abolltlon of NWSA; etc.,
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(3)

2)

Presidential Decree No. 424

This Decree prescribes the creation of the National Water Re-
sourcés Council which is vested the power to control water re-
source development. The promulgation was made in the year 1974,
The purpose of the Decree is to coordinate and to’ integrate water-
concerned projects in order to achieve an ofderly-and scientific
development as well as optimum utiliZation and control of water

resources to meet. the present and future water needs of the coun-

-try.

Practically, this Decreée vests the National Water Resources Council

the following function of regulatory and executory on overdll nation-

al plans and programs;

L

2)

3)

4)

3)

Coordinate and'integrate, on a sound and logical basis, water

resources development activities,
Determine, -adjudicate, and grént water rights- amending,
Formulate and promulgate general criteria, methods and standards

and furthermore rules and regulation and optimum wutilization of

water resources,

"Review and approve water resources development-plaﬁs and pfograms,

and

Apprise and/or advise NEDA on matters pertaining to water re-

sources development projects and programs.

Philippineé Water Code

This Code prescribes the regulations governing ownérship,\approprié-

tion, utilization, exploitation, development, conservation and pro-

tection of water resources, Waters, as used in i this Code, refers to

-water under the pground, water above the grddhd, water in the atmésn

phere and the waters of the sea within the territorial .jurisdiction

of the Philippines. The promulgation was made in the year lQ?ﬁIaﬁd
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(4)

(5)

the régulatory agency is the National Water Resources CGouncil estab-

lished by the Act No.624.
The objectives of this Code are:

1) To establish the basic principles and framework relating to the
appropriation, control and conservation of water resources to
achieve the optimum development and rational utilization of these

resources;

2) To extent of the rights and obligations of water users and owners

“including the protection and regulation of rights;

3) "To adopt a basic law governing water resources and rights to land

related thereto; and
4) To identify the administrative agencies which enforce this Code.
National Standards for Drinking Water, 1978

This.Standards'p;escribes drinking water quality standard, sampling
ﬁeﬁhods and survey guidelines. The promulgation was made'in-the year
1963 and revised in 1978. The water quality (physical, chemical and
radiolbgicél'requirements) are presented in Tahle 7.8.1 in this '
Report and residual chlorine is provided that the concentfatioﬁ at
the furthest point of the distribution system should be not less than
0,1 mgll.

Water ‘Tariff Schedule

‘The latest water_tariff'schedule-of MWsS effective December 12 1990

'_is”presénted in Table 8.4:1. In order to avoid the sharp impact on

public the rate was risen gradually until May lst 1990.
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Table 8.4.1 WATER TARIFF SCHEDULE

Effectivity Date
D Customer e e e e e s PR s sk
Tyoe/ _ ' 1 9 4 1 :
Consumotion ‘Up to e e e o b e e
Volume 13/31/90 ‘Jan 1 Feb 1 Mar 1 Apr 1 Mav 1

RESIDENTIAL A

First 10 Cu.m. F16.00/Conn. RP14.50 F17.00 P17.50 F18.00 P18.50

Nesxt 10 Cu.m. 2.15/Cu.n. 2.20 - B30 2.35 2.40 2045
Nest " 10 Cu.m. SRL70/Cu.m. 2,80 0 2,90 3,00 3.10 3.20
Mext 10 Ca.m. RF.75/Cu.m. 3.85 .95 4.05 4,15 4,05
Next 10 Cu.m. 4,.2Z0/Cu.m. 4,45 4.60 4.75 4,90 =Ml
Mext 10 Cu.m. 4.85/Eu.m. 5.00 5.195 35.30 - 5.45 5.60
Next =20 Cu.m. 5.40/Cu.m. 5.60 5.75 5.20. L. 10 &.30
Mext ‘20 Cu.m. 5.95/Cu.m., &5.15 .35 &b.55 &.75 695

Dver 100 Cu.m. '6.50/Cu.m. 6.70 6.90 7,40 7.30 7.50
RESIDENTIAL B

Firgst 10 Cu.m. FP1.00/Conn.  P21.50 P22.00 PF23.00 P23I.50 FR4.00

Mext 10 Cu.m. 2.69/Cu.m. 2.75 2.83 2:99 C3.05 3015
Next 10Q Cu.m. 3.20/Cu.-m, 3.30 2040 .80 3,460 3.70
Mext 10 Cu.m. 3.85/Cu.m. C 4,00 410 4,20 4,30 4,45
Next 10 Cu.m. 4.40/Cu.m. 4.55 4,70 4.8% 0 5,00 5.15
Next 10 Cu.m. 4.95/Cu.m. S.10 5.23 S5.40 5.50 5.7
Next 20 Cu.m. 5.50/0Cu.m. 5.70 5.90 610 &5.30 . 650
Mext 20 Cu.m. 6.05/Cu.om. 625 6.45 &.65 4.85 705
Over 100 Cu.m. &.60/Cu.m. 6£.80 700 7 .20 7.40 -1
COMMERCIAL

First 25 Cu.m. P175.00/Conn. PI81.25 186.25 191.25 196.25 202.50
Next 975 Cu.m. =~ 7.00/Cu.m. 7.25 7.45 7.3  7.85 8.10
Over 1000 Cu.m. 7.30/Cu.m. 7.95%. 7.80 g8.05 8.30 8.55
INDUSTRIAL

First 25 Cu.m. P192.50/Conn. P198.75 203.75 210.00 216.25 222.50
Mext 975 Cu.m. 7.70/Cu.m. 7.95 8.15 8.40 - 8.65 B.90
Over 1000 Cu.m. 2.10/Cu.m. .40 P70 10.00 10.30 10,60
AVERAGE 4.73 4.88  5.03  5.18  5.33  5.48
Reference Hoard Resoluticn Mo, 220-90

Prepared hy: The Corporate Flanning broup~
Date s 12 December 1990
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CHAPTER 9 REHABILITATION PLAN

9.1

(1)

(2)

T3y

Basic Principle of Rehabilitation Plan

The basic scope of the proposed rehabilitation plan is to recover the
functional performance of the Balara Treatment Plant utilizing the
existing structures to its maximum. ' The study will not include any

rehabilitation of the distribution system, agueducts and reservoirs.

'As mentioned in the previous sections of this study, majority of the

rehabilitation plan involves the replacement of defective mechanical
and electrical equipment and minor civil works. There were four
objectives which were considered in' the formulation of the basic

principles of the Rehabjlitation plan. These'are as follows:
Recovery -of Treatment Capacity

The underlying intention of the proposéd rehabilitation is to restore
the efficient treatment capacity of the Plant to the 1981 level which
ig 1;600.000 m3/day. MWSS records show that from 1989 to 1990 the
actual production of the Plant varied from 1,364,900 m3/day to

1,554,000 m3/day. At present, the Plant approximately produces only

1,450,000 m3/day which is relatively less than the designed capacity
(1981 level). The insufficient production is directly related to the

superannuated facilities of the Plant,
Good Quality of Treated Water

Since most of the equipment are old, these are prone to'freqdeht

mechanical trouble which affects the smooth and continuous operation

of the Plant. This does not only affect the total production output

but also the guality of treated water. Proper dosage of chemicals is

:unattainébie’beCause of the use of defective dosing equipment, com-

“pounded further by the leakages in the:dosing pipeline.

Stable Plant Operation

_ The Rehabiiitationiplan also intends’ to maintain a stable operation

_of-théiPlaﬁt]after its COmpleﬁedtRehabilitatiOn. ‘At 'present, the
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operating equipment of the Plant have few stand-by units since most
of them are already inoperative. The cost of frequently maintaining
some of these superannuated equipment has exceeded acceptable levels.
Also, the Rehabilitation intends to furnish only the mechanical and
électrical equipment which is. suitable to Philippine conditions.
This is to further ensure the stable operation of the Plant by pro-
viding equipment which can respond adequately to the humid conditions

prevailing in the Plant.

‘Enhancement of 0'& M Procedures

Another aspect by which this Rehabilitation is to proceed taking into
consideration the Operation and Maintenancé-proceduresrand the tech-

nical know-how governing them. Local Condition is also to be censid-

"ered at the selection of the equipment to be installed for the

project.

One of the actual modification items involved in this aspect is the
plan to improve the effitiency of .each treatment process. To specif-
ically elaborate, by increasing the efficiency of the sedimentation
process through the proposed Rehabilitation items intended for ;his
purpoese 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 equipment is instailed, a certain
degree of reliability is attained. For instance, in the chemical
dosing facilities where the proper dosage of chemicals is critical,

accurate measuring devices should always be functioning propéerly.

Lastly, vital information that is utilizZed in ‘the overall operation
of the Plant should have accurate instrumentation and measuring
devices. A specific example which illustrates this idea is the

proposed installation of flow meters to accurately measure inflow

‘rate that is important in contributing to the overall operation of

the Plant.

This section has enumerated the basic principles which has governéd

the proposed Rehabilitation plan. For.purposés'of_clarityiand'defin- ‘
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ing the exact limits of the proposed rehabilitation, some of the facts

have been often reiterated to achieve the aforementioned purpose.
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Design Capacity

The design capacity is directly restricted by the raw water avail-~
ability, the hydraulic conditions existing in the aqueducts, and
the functional recovery of the Plant facilities. “After recovering
the function of the Plant thru the proposed rehabilitation project,
the capaéity will be set at the designed value.of'l,GOO,DOO m3/[d
which was the original aim of the upgrading project that was imple-

mented in 1981.

The availability of raw water sources has been discussed in the
previous sections. As previously stated, the total combined capacity
of the aqueducts is limited to 1,705,000 m3/d taking into'considera—
tion the hydraulic performance and size, available head between the

water level of the La Mesa Dam and the Plant.

At present, the potential raw water intake capacity, the capacity of
the aqueducts, is 6.5% higher than the'desighed capacity of the
treatment plant, which is a percentage difference that is appropriate

to the designed capacity.

Design capacity applied in the modification project in 1981 was
reported to be 1,600,000 m3/d. However, the éctual-ﬁroductivity of
the Plant had a varying range of 1,364,900 m3/d to 1,556,200 m3/d
from 1989 to 1990, as shown in Table 7.3.2. Average water production
at present is approximately 1,450,000 m3ldﬁwhich deviates from the
1,600,000 m3/d design capacity. ‘Several causes are considered to

explain the insufficient production:

o} Inconsistent operation of the facilities ineluding coagulant
dosage, . poor chemical mixing and coagulation, inadequate floccu-

lation, insufficient backwash of the filter beds

o overloading of the superannuated facilities
0 Structural defects caused by the former upgtading'sCheme
o Low water level at Novaliches reservoir during dry season
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o Water conservation

' External causes were also identified. -The transmission mains from
the Balarsa Plant to the San Juan Reservoir which has a total capaci-
ty of 1,610,000 m3/d, based on thé report entitled, "REPORT 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 prob-

lems in the service systems.

9.5



Comparative Study of Alternative and Recommended Plan

The Balara Plant maintdins its functions in much the same way  since

its modification in 1981. However, its supersnnuation will further

‘accelerate because of the absence of suitable maintenance works due

to lack of financial measures. As s result, the maximum production
capacity is enly 1,550,000 m3/d which is less than the design capac-
ity of 1,600,000 m3/d.

in terms of the Rehabillitation Plan that includes mainly mechanical
and electrical facilities, it is impractical to attend to the other
alternatives technically in some levels. Actually, the'implementa—
tion of the major rehabilitation scheme is directly related to var-

ious aspects, not only technical but also financial and other criti-

cal aspects.

Consequently, this study comes up with several levels of the Rehabil-
itation Plan ranging from the minimum replacement of equipment to the
appropriate modernization of facilities involved with the improvement

of technical and managerial aspects.

In the preparation, a series of steps were carried out to come up
with an optimum level of rehabilitation plan, initiated by setting-

up a selection plan of equipment.

The selection plan of equipment includes a possible equipment list
that was chosen for every treatment process according to the follow-
ing plans: Plan 1 provides rehabilitation works with the existing
treatment process unaltered that is focused on the replacement of
superannuated items for mechanical and electrical facilities. Pian 2
provides rehabilitation works with the existihg plant capecity up-
graded that is connected to reliable water quality control and 0 & M.
Pian 3 provides rehabilitation works with the improvement on the
treatment procéss including minor modification of the gtrﬁct@;e thaﬁ
is connected to the application of modernization of each ﬁrocéss.
This plan referring to Appendix ﬁ, Supporting‘Report provides a
framework from which the Rehabilitatipﬁ Plan is classified according

to the technical and other related aspects.
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(1)

(2}

{3y

Each possible equipment plan is further evaluated technically taking
into consideration the construction plan, hydraulic constraints,
water guality control and O & M. Then, the final classification of
rehabilitation is formulated according to three levels as shown

belowr:

Level 1

- Consists of the minimum replacement of eguipment and resumption'df

the same existing conditions during the modification project in

1981, Necessary review of performance of equipment which will be

replaced will be considered. 1In addition, replacement of vital

facilities which are even operaticnmal at present such as chlorinatjon

“facilities are included with Level 1 as a minimum veplacement. This

lavel is based on actual successfully managed 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 quality

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

quality control and O & M. Rehabilitation items will be expanded

which will not only involve the replascement of equipmeént as in Level

1, -but also the improvement of process water guality control and the

'repair'of existing -structursl defects, taking'into consideration the

‘actual O & M procedures and financial measures. In addition, the

- design of this wrehabilitation plan is based on necessary and normally

prevailing technology.

Level 3

“Consists of modernization and possible expansion in terms of water

© treatment process will be added to Level 2, provided that technical,

financial, 'socic~economic, and environmental aspects are all satis-

fied,

As. a result Qf the préparatidﬁ of the Rehabilitaiion Plgn, Table
9.3.1 itemizes the three levels of rehabilitation for each facility.
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Based on Table 9.3.1 which compares the different levels of rehabili-
tation, the most appropriate level of rehabilitation which corre-
- sponds adequately to the existing hydraulic and physical conditions
of the plant and the accompanying financial considerations is Level
2. This level involves the replacement of defective equipment and
facility ; improvemént of the process water quality proc¢edures and
repair of existing structural defects thus providing.a complete
“approach to the solution of the urgent rehabilitation requirements of
the Treatment Plant. AS to the expected durability of Level 2, 15
years is assumed since the civil and architecﬁural.étructures‘appear
to last in the years ahead and normally egquipment of the plant is to

" said to last approximately 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 actusl con-
struction will be easily implemented with minor inconveniences, 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 No. 3'offer$ a rehabilitation scheme based on a long-term
outlook. The scheme which involves the modernization and expansibn of
the treatment process will entail huge c¢osts as_comparédﬂtO'LevelsNo.
1 and 2 which may not be within the existing financial conditions.
However, this rehabilitation ‘scheme will provide future generations

with an advanced and muchabetter'équippéd”Treatment Piant. .
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Table 9.3.1 COMPARISON OF ALTERNATIVE PLAN (1/8)
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Table 9.3.1 - COMPARISON OF ALTERNATIVE PLAN (2/8)
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Table 9,3,1 COMPARISON OF ALTERNATIVE PLAN (4/8)
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Table 9.3.1 COMPARISON OF ALTERNATIVE PLAN (5/8)
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! {Expansion of chlorine Vo0 HE | '
! “Istorage house/generater room.) i L :
£ e F T prmammmnes LT T
! 'Installation of hoisting SRR T
! - irail. ‘ { ' :
ST TTE e frmmm e R frmammmmnnn frmemmemens G TR
17 [Cheaical dosing tReplaceaent of feeders D o HE | R
© Y{Pelyaer) - HS units) ) ) 1 )
' et grmmmmmnnnn, S prmneonas T RIP RPN RS
H _ (Installation of ! ' L 1 !
H tcalibration fldw‘meter Y b ! .
i {08, V ! i )
] 1 . i L} 1 A4
1 S i . b ] o 1.
smem—— LRttt e bt b atcit Sebatbiatettointebdete htuiiaiinii il ddel il drmomooone- fromemoass. domomm e e
18 Laboratoery Bquipuent{Replacement for Plant No. ~ | 0¥ § 0 | 10 (¥ partly
. . 12 and Central Lab. . . h :
e Seiiemea frsommommtomm sl fornmmmnnss $ommmatioos Jrmmnmaenns M Wy
FUSIN |
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FLECTRICA

Table 9,3,1 COMPARISON OF ALTERNATIVE PLAN (6/8)

L EQUIPKENT

: FACILITIES : ALTERKATIVES ' LEVEL 1
frommmaveemanendecmmaonanaan fronsmeamdmenmeasaiasianaa. frmammnaan
Pover Receiving iReplacesent of wooden |

i ‘peles for 34.5 kV O/1 Y

! ‘distribution Yine (24 pes.)!

! e G RREEEEL e fommunaiuay
i {Installation of new !

' lconcrete poles (24.pes} | -

! HGRCCETER LR LT CEE LR e premumeecan
. iInstallation of new 34.5 |

! ¥V switching station V-
Jommanmmne e aamne e frmmmmeme e frmmnmnnne
1Low Voltage Kain 'feplacenent of OfH wires | 0
18ervice Line R fo-scmasian
! IBstablishaent of !

! 'iaprovable equipmeat for | -

! ivoltage fluctuation on '

! ‘low voltage power line :
o s fommmmmm e oo
¥otor Control Panel 'Replacenment V03
‘Plant Ne. 1 o '

|- Settling Dasin Nes. 1 & 2, i

I~ fecelator ' :

i~ Vashwater pusp P '

|- Recovery pump A R LCIT TP fruemmannan
: Hodification of !

iPlant Ho. 2 loperation system -

t- Flecculation i !

i~ Wahwater pump ! '

'~ Recovery pump ' !

fommmm oo eee Frdmm e R SRRt
ihighting Panel iReplacenent .
{Plant No. I R e EE R SRRLEEELEEE
i- Settling Bain Nos, [ & 2 [Hodification of interier |

i- Pilter Building itevices and installation | -

1- Recovery puap ‘new meters on panel !
ferememsvimrn e I e L D AR
'Bistribution Panel Replaceuent bl
'plant Mo, I lameammsinnne e mgemmmnonnne
t- Washwater puap Hodification of interior |

iPlant No. 2 idevices and installation | -

i- Filter Building ‘new mefers on panel . _
fommmmmmem s e e LR e e e L L LR D L
1Starter switch Booster tReplacenent 0
'Puap of Chlorination Kouse | '

frmmm s fomemnns s foeoenn e
iPlow Heter iReplacenent 0

iPlant Ne. 1

- Aceelator {2 units)
- Surface wash

- ¥agh vater

- Recovery water

Plant ¥o. 2

1
!
'
]
!
I
1
|
i
t
|
}
]
1
1
i

- Surface Wash
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ELECTRICA

Tab19_9.3;i “COMPARISON OF ALTERNATIVE PLAN (7/8)

[, EQUIPHENT

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

i
!
1
1~ Vashwater Tank
1
1

.........

T e T AR ey v -y e .

g U S S

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

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

‘Plant No. 2

}Instruméntation of
‘Hilter beds

instrugent Panel

iInterior lighting

Strest lighting

......... A m e m e e,

Lightning Pacilities

'
]
1
]
i
i
1
1
]
b
1
!
+
1
t

t
=
[2:]
[x]
=]
-
w
-
o
b
o~
—
o
b ]

)
Tnstsllation

‘1Plant Ho. 1

1~ Settling Basin
'

I3
1Plant Ho. 2
i- Effluent

Jemmmmmvdcmmamcmaineamaenun

|Replacement

11 & Ho, 2 loss. of head
idevices including

toodification (30 wnits)
! .

i~ Replaceaent of Filter

Yo, 1 & Ne. 2 rate of

- tflow devices including

‘modification {30 units)

'
4
1
]
]
t
i
]
]
]
4
i
]
]
i
]
}
i
1
1
[
+
[l
1
1
]
b
-
]
1
]
1
1
1
]
]
]
1
1
]
1
1
1
]
]
]
]
i
]
¥
t
i
1
[}
1

i:Re'plac'e;:én't &

jinstallation of new
tinstrusent panel for

* 'supervision {2 panels)
.‘*----. ---------------- -

Afixtures  {by sife

1condifion)

........................... S

'ment of illuninatien

. * ___________________ “mma——
 {Replacenent of existing

bamas, : .
nstallation of new
“Nightning protective
-tdevices including air
‘terninals for -building

9-15

- Replacement of Filter Ho.

e o m e ES T v e oy e v o e =y e e

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

e A

——— e a—

e e e e o e b e m re R i mS Y ey or R o am S om o v m n -

LRVEL 1 !
---------- §
1
i
1
]
..... ERTERE)
0
g
0
D
o

e e A e b e e e e e = e e

e — -

e e e el e e e A . —————

IBVEL 3

e e o = A e e A e

-~

———

e e A mim o e M W e e o ———

____________________

[ a1
p=1
=
o
[1:3
(%]
0
-
or
~q



Table 9.3.1 COMPARISON OF ALTERNATIVE PLAN (8/8)
BLRCTRICAL EQUIBKENT

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

iTey | FACILITERS : ALTERNATIVES DIRVEL ! ! LBYEL 2 | LEVEL 3 REHARKS
--------- T L T e
! Replacenent of existing |} - I S !
! 15urge absorber and H H : !
! (instaliation of new ! ! ' '
H 'lightning arvester for ! ! ! |
: tinstrument devices & ! } : H
) 1345 KV 0/4 line, ! ! ' '
! | T T et ponmmmnens frocommmmmmmanenanas
! tInstallation of new ! ! ! :
' Jlightning rod devices for | 0 F | !
! tall bldg. in addition to | ! ' !
i iahove Ait, H : ; '
--------- e Lo L e SRS EEERRENE Y FEEPOR EE TSRS RE
32 . !Generator far Chlorime iInstallation of Gemerator { 0 g 10 .
‘Mouse | ) i H ) |
--------- T s Lun TRy EE RS E DR e S
33 Testing Equipment 'Procurenent Vg Vo0 i 0 .

ALT-BI.BE]
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9.4

(1)

(2)

(3)

Requirements for Rehabilitation

The following paragraphs discuss in detail for the requirements for

the recommended Rehabilitation work (Level 2) to be implemented for

each treatmerit facility.

‘Rapid Mixing

The function of the rapid mixing system is to dispense the coagulant

uniformly throughout the entire volume of raw water with maximum

- possible speed in order to ensure that the coagulation process is as

effective as possible. If sufficient head loss is available for the
rapid mixing, hydraulic mixer is preferable due to the negligible
operating and maintenance costs. However, the existing rapid mixing
is applied for mechanical agitation which permits no head loss due to
the limited hydraulic capacity of aqﬁeducts, sedimentation tanks, and
filtration tanks. Therefore, replacement of equipment which is

superannuated is urgently recommended. Furthermore, a pair of baffle.

“walls before and after the mechanical mixer should be constructed to

ensure the agitation from short-circuiting.

~Flocculation

‘Flocculation is a process of gentle and continuous agitation during

which suspended particles in the coagulated witer combines into

larger masses so that they can be removed from the water. Due to the

merits as mentidned'in rapid mixing, availability of hydraulic floc-

‘culation is studied as an alternative. However, :because of the

limitation of hydraulic performance of the existing structures,

replacement of mechanical flocculators is recommended. The mechani-

. cal system: is not alw&yéldefective, if operation and maintenance
_prdcédures wouldibe'follOWed:pe?fectly, energy input to the treated

‘water could be optimizéd according to the fluctuation of the raw

water quality.

Sedimentation

'Sédimentafion*prbcéss provides for the settling'and'rgmoval of heavi-

9~17



(4)

er and larger suspended particles from raw water which is promoted
through coagulation by rapid mixing and flocculation. Plant No. 1
uses the process of plain sedimentation with a detention time of
about 2.68 to 2.81 hours. After sedimentation, treated water is
withdrawn to the filters. Weirs or perforated launders are the most
common structures used for this purpose. However, the existing
structure consists of weirs of which loading rate is calculated to
be over 6,000 m3/m/d which extremely deviates from the standard of
300 tao 500 m3fm/d. Accordingly, floc carrying over to the filters
are observed and filter run might be shortened, even in such ‘cases
the sedimentation process is still achieved. Construction of perfo-
rated launders with perforated baffle wall at the end of sedimenta-
tion précess are recommended to prevent floc'ffom'carrying-over to
the filters. Also, baffle walls should be constructed to improve the

current in the sedimentation basin No. 2.

Filtration

Filtration is a physical, chemical, and in some instances bioleogical
process for separating suspended solid that could not be removed in
the sedimentation process by passage through a pdrous filter media.
Therefore, the filter media plays an impertant role in the filters
and should always be kept in good condition as provided for in the

design.

The Study Team conducted grain size analysis as shown in Appendix A,

Supporting Report, based on the results, anthracite deviates from the
standard values in uniformity coefficient, effective size, and:spe-
cific gravity. Sand deviates in specific gravity whick is allowable.
Other functions inéiuding solubility of hydrochloric'acid,'pofosity,__
and dry weight reduction is found to be allowable, 'The_anthrapite
should be arranged in its size, while sand is allowable accerding to

the designed values.

The combination of hackwash and surface wash, Which remove the sus-~
pended materials that has been deposited'in the filter bed during.the
filtration cycle, is another important process that is vital for the

recavery of cycle of the filtration process. Based on-actﬁal inspec~
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“tion, both backwash and surface wash rate are kept in the reasonable

_range of; backwash rate Ls 0.6-0.65 m3/m2/min and surface wash rate is

(.15-0.20 m3/mZ2/min. However, surface wash is not done occasionally
during the high water &onSumption season during which higher priority
is given to the continuous supply of water rather than the quality of
supplied water. To improve this condition, washwater recovery facil-
ities are considered. Further, available head for surface wash that
is estimated to be approx. 10m might be improved if washwater recov-
ery facilities are fuﬁctioning. At least, the existing perforated
surface washing pipe should be replaced to one which is designed

reasonably.

Then Wash water drain troughs are not functional in submerged during
packwash in Plant -No. 2, That is caused by a series of nydraulic
problems such as opening size of washwater drainage sluice gate and
available:hfdraulic gradient through troughs and drainage channel.

As a solution to the problem, a change’ in the size of drainage

“sluice gate and/or raising up of the top level of troughs are consid-

ered. Due to cost and construction problems, raising up of the top

level of the troughs up to necessary level based on the hydraulic

‘computations is preferable.

Although, changing of filter control systems will be studied in the

alternative study, but there are still plenty of'prbblemé to be

‘resolved with regards to cost and the construction period, during

which water sﬁpp1§ will be affected sefiously. -Replacement of the

" superannuated eQﬁipmént is then preferable instead of changing the

filter control systems.

" Chemicals

Cheﬁicais used in the Balara Plant are alum as coagulant, polymers as
coagulant aids and'liquid chloriné as'disinfecfant. Almost all of
them are handled éaréfully. However, without calibration, even the
fluctuation of raw water inflow rate would occur. Additional instal-
lation of calibration system combined with metering pumps is highly

recommended. Even after water production-facilities are completed, "a

'water'quality coﬁttol‘éyétem should be in place.
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(7}

Electrical Facilities

The existing electrical facilities sre operational at present, but
they have some problems caused by superannuation and lack of protec-

tion devices.

Therefore, taking into consideration corrosion due-to high humidity,

damages due to shortage of spare parts and difficulties in mainte-

- nance dite to narrow spaces, it is proposed that the motor control

panel overcurrent prétection be replaced, to replace overhead distri-
bution lines, to install protection devices against voltage fluctua-
tions, etc. Also, it is recommended that a diesel engine generator

be installed in the Chlorine House.

Instrumentation

Since flow rate is one of the most important parameters needed to
operate the treatment plants, flow meters for influent, effluent,
washwater, surface water and recovery water 'shall be replaced. In

addition to the flowmeter, lightning protection devices are proposed.

'9f20
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Recommendations for Rehabilitation

Based on the aforementioned reasons, the followlng Table 9.5.1 shows

the recommended rehabilitation Plan.

‘Fig. 9.5.1 shows the Location Plan of the Rehabilitation Items.

Table 9.5.1 RECOMMENDED REHABILITATION PLAN

PLANT NO.1

T T L T 1
| NO. |DESCRIPTION | 'y [REHABILITATION | SPECIFICATION |
—t o — — :
f1 {Aqueduct Ho.1 & No.2 | | | |
] -1 |Guide of Sluice Bates 14 units |Replacement tManaatty ODperated |
—t : +— } } . ]
¥4 [Rapid Hixirg | | i [
} -1 |Rapid mixers {2 units |Replacement Jertical constant speed - }
i i | | [Turkine = 1.0m dia |
i | | | [Revolution: 82 rpm |
[T { { |bostor t 5.5 kW : 1
| -2 |Baffle walls fL.5. |Construction | ' I
F— ~— - + |
13 [Flocculation i { 1 ) |
| -1 [floccuiators 126 units {Replacement . |Yerttcal variable spaed |
1 ' 112 units 1 Jlusbine ¢ 1.5m dia. ' i
| I |for spare) | |Revelution: 7.6 and 15.3 ]
| ] i H |Hotor T L5 kW |
| -2 |Contro3 paned house 12 houses JConstruction }om X 3m t
t—1 { —t ! ——
|4 }Sedimentation { | | |
| -1 |Drain valves for Sedimentation Basin Ho.1% Hﬁ.z{ﬁ unfts IReplacemant |Herual gate valve with slulce gate giidal]
| | ' J{basin) ! |Yalve : 600mm dia. - |
i ! | { [Spiﬁd]e 1 approx. 5.7m |
| | 14 units [r-.'éplar:ement |Hanual gate valve with sluice gate' gu ide]
1~ I{channel} | |Valve + 250mm dia. ]
i | ] 1 [Spindle ¢ approx. 2.1m ]
] 2 [¢ellecting launders with perforated jeo {Construct jon |Launder  : O.6m Wx0,485m Ox17.5m L |
|- |baffle wald : [ i | |

. { -3 [Baffle 'if_aHS LS. iConstruction [Sedimentation basin Ho.2; \32n |
} -4 |$ludge dischargs creek LS. |Excavat ion ] |
— —+ | ; —

15 faccetator P | i _ |

[Dr iving units |2 units |Replacement - |'larlab1'e speed reduction gear ]

P i ! |Revolution: 1,0 ~ 1.5 v f

i . [ | _ Hater . : more than 18.6 kW !

-2 |Slidge blow-off equipment 12 sets [Repacerent |Preusatic diaphragm vatue I

I i ! D valve  : 150 Fm dia. i

|. I | |Acc, 1 Manual gate valve I

| f | |Air compressor . |

i } K " iCapacity 165 Vmin i

f | ' | {Pressure :  Tkgfcm2 |

L | | jHotor  : 1.5 kW |

1 1 1 1 i
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PLANT NO.1 (CONTN’D)

I
| %0,

T !

|DESCRIPTION ] 'Y |REHABILITATION | SPECIFICAYION |
1t = } +—— 3
o ] | [Hanuat Opevated Quick Opsn Valve ]

i | | {Valve 250 mm dia. 1

R | 1 [spindte approx. §.0m |

-3 {Correded steel menbers |L.5. |Repair { |
-4 [Operation house JL.S. [Repair | i

i } -+ i |

6  |Filtration | i L |
-1 |Sheets of ‘tnlet and drain siuice gates |10 units ]Reﬁ]acement ' i. . |
-2 jPusps and atr compressers for {2 units each  [Replacement tEnd-suct Jon, ‘Centrifugal Pump |
|hydrautc control | | |Capacity: "60 ifmin |

1 } i IHead -~ : 60m ) \

| | ! Irotar 3.7 kH |

i i 1 . JAfr Compressor |

| | | JCapacity: 48 ¥/min H

i | { |Pressire: Tkofcm? - |

| | } [Motor 1 0.4 kM |

| | i Jace. 1 Comtrol Unit |

-3 |Pnevmatic control unit |2 units [Replacemant -[Afr Compressor |

| ’ | | |Capacity: 1,651 1/min |

| | i |Pressure:  Tkgfem? i

| I | Motar ¢ L5 KM |

1 | | Acc. ¢ Adr Beyer |

-4 ' [Anthracite 1810 3 IRep lacenent fe.s. 0.9-1.1am |
-5 |surface wash jL.s. {IRprovement Jpve; perfurated pipings 1
-6 {Venturi tube |10 wnits [Replacement | |

b i } —+ + !
|7 [Hashwater I ) i |
| -1 |Washwater pumps 13 units {Replacerment |H6r'izoatal Ceatrifunal pump |
[ ! | ; [Capacity: 3.7 m3/min, |
| i | i |Hzad : 15m f
{ t | f fMotor 18.5 kW |
| } ] | .IAcc. : ' foot valve - L PC. f
§ l | I | gate valve - 2 pcs., |
| ! ] ] ] check valve - 1 pc, [
} -2 jPump house S s, |Repaiv | |
F—t % = s —
i8 [Washwater Recovery 1 1 ] t
} -1 |Washwater pumps |3 units [Repl-ace'ment [Hor1zontal wastewater pimp ]
| | ] | |Capacity: 3.7 m3/min ]
oo | | [Head ¢ 13 !
! | | | frotor 18.5 M !
| | | i " |Ace. : foét valve - 1 pe. _ |
I | | | I ~ gate valve - I pC. . |
| i | | | i check valve - 1 pe- |
| -2 [Pump house IIL.S.' |Reconstruction ' [8m X 5m |
} -3 fuashwater returiing points LS, IChange of potnt | |
1 i ' I - ]

y - : —



PLANT NO.2

T — - T 1

| 0. |DESCRIPTION o "REMABILITATION | SPECIFICAYION i

} | - } 1 -]

1 ! i ! ] |

[1¢  |Flocculation | i | I

| -1 [Flotculators 12 units |Replacerent JHorizonta® flxed speed paddle !

[ | | Ipaddie [

I i | | Ist md md |

| | | |Bia. 3.0m 4.0m “40m |

| [ | {P1ate Ixdxd 3xdxd 3xdxd |

| | | [Revolution 5.F rpm 2.4 vpm L.4 rpn |

| | | [Motor 7.5 kW |

-2 {Baffle walls [ iConstl_*i:ction | ]

-3 |Control Ipnnel house IL.s. IConstrdction J6m % 4m x'1 house |

i % — ; =

1! {Sedimentation | i [ i

-1 {Foundation of nflow shuice gate gutde' |24 wnits [Repiacement ] i

-2 |Launders with perforated [108 units [{Construction Iiaundef: 06MwX0.92Hd X 13.5HL |

Jbaffle walls ] : | 1 ]

-3 [Shaft support far drain sluice gate f12 sets JRepiacement | ]

-4 |Flushing pumbs 12 units {Replacement jHor1zontal Centrifugal |

| | } ) |Capacity:- 0.8 m3/min }

I | 1 lHead 20m |

| | [ |Hotor 5.5 kW f

| | | |Acc. gate valve - 2 pes. o

| i | | “check valve - 1 pc. I
-5 |Flushing pusp house LS. [Constraction | i

t t -t —t— i

12 [Filtration | | | §
- ~1 |Sheets of Influent and ¢rain sluice gate ‘120 units each ~|Replacement i I

-2 |Pumps and alr compressors for |2 units each  |Replacement [Horizontal Centwifugal Pump i

|hydraulic control ) i [ |Capacity: 150 1/min |

| i | {Head " 60m }

i ] | [Fotor : 5.5 ki i

1 | | lair Compressor i

| I ] |capacity: 48 V/min H

| ' i i [Pressu{*e: Tug/emz |

| | | {¥otor 0.4 k¥ i

-3 lAnthracite 11,620 w3 [Rep lacement fe.s. i 0.8-1.lm |

-4 |Surface wash JL.s. | Improvement |PVe  perforated pipings i

| | © f{Replacement) i {

-5 [Washwater trolighé JL.5. ] improvement of {Raise up of the top level of troughs |

| . ) I Jérainage cap. I !

= : = - —

13 [Washwater | | | f

<1 |Hashwater pumps I3 units [Replacement .gHar.izontal Centrifugal |
I I | " [Capacity: - 8.7 m3/nth P

[ | T Hiead 150 |

e [ o |Motor 45 kN N

{ | | I | lAce. gate valve - 2 pCs, {

| -2 |pump house LS. ' " [Repair 1 check 'va}ve - 1 pe, |

| I | - G

] - - N
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PLART NO.2 (CONTN'D)

T~ T T i
| HO. |DESCRIPTIOR | o'y [REHABILITATION | SPECIFICAFION |
e : | : 4
{14 - |Hashwater Recovery I ] ] 1
| <1 |Washwater recovery pumps |3 units [Replacement |Hbrizonﬁ1 Centrifugal i
] | i } [Cepacity: ~ 8.7 m3fmin §
| | | | |Head 0 13m i
| i { | [Hotor = ¢ 45 kM )
| | | | |Ace. : ‘gate valve - 2 sets |
| | { | | check valve - 1 set |
| =2 [Washwater recovery storage tank aad JL.S. [Construction | |
| |pumps house . | | | |
[ -3 |Washwater returaing point JL.S. fChange of point | |
L. )_- 1 1 - 1 1
CHEMICAL/CHLORINE FACILITIES
— T T T 1 1
| H0. |DESCRIPTION [ Ty |REHABILITATION | SPECIFICATION f
S — t t t ' =]
[15  |AJum Dose f | | | -
| -1 |Feeders(Rotodip:p) |6 units |Replacement |Rotodip - ' l
o | i [Capacity: 19-6,810 1/hr |
| N | | |Hotor ¢ 0.2 k¥ |
| -2 |calibration flow meter [L.S. }Instaliatfon [ |
| -3 |Elevated foundation of feeders 16 sets [tonstruction | |
— = ! : :
j16  |Polymer Dose | | | . |
] =1 |Feeders 15 units Replacement 'Iﬁiagshragm plmp |
| ] [} ] [Capacity: 0.2 - 7.2 Vi |
i { | ! .IPI‘ESSt.II"EQ 3 kgfcm2 |
P i I Motor - ¢ 0.4 kM _|
{ -2 jCalibration flow weter LS. [instaliation | ' |
Pt ' = f -+ —
{17 |¢Rlorination | : | | |
{ -1 [Chlorinators 14 units [Replacement - |Net vacuum type I
| i I | " |Capacity: 150 kg/h |
| -2 |Evaperators j2 units [Replacement jElectric’ immersion heater type ]
! i [ | jCapacity: 300 kg/ar O
j -3 iChlorine leak detectors 13 units |Replacement {Wall mounted type l
i -4 |Exhaust fan [3 units |Rep tacement Han mounted Lype ) ]
| | | 1 |Propetler; 600mm dia. x 4 |
f i ] | IMotor  : 0.75 kW |
| -5 [Hoist |3 units |Replacement |Hotorized hoisting'b‘lock [
f } f | Jcapacity: 3 ton K
| -6 |Chlerine booster pumps |3 units |Replacement |Hordzontal centrifugal |
| f I | _ [Caﬁacity: 1.2 m3/nin |
[ | | [Meag ¢ dom a
| f ] | Joter = 15 kW N
| -7 |Dosing plpings |3 units . |Replacement | }
| -8 |Roof jL.8. |Repair ! {
| -9 |Chlorine storage house IL.s. . |Expans fon [ |
{ -tojhoisting rail jL.s. [Installation | !
B :

| I— |

1
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ELECTRICAL EQUIPMENT

i
!
!

|- Washwater tank
{Prant: Ha, 2 '
|- Hashwater tank

|- Chemical alum tank
- )

T T v T \
| #0. |DESCRIPTION oy |REHABILITATION | SPECIFICATION |
— . ; —+ 1
119 |Pewer Recelving { ! | . !
| -1 [Poles and wires t24'pcs |feplacement & [34.5 kv overhead distribution lines |
| | | } Improvement |Concrete Pole |
| -2 |Power Receiving Panel and Others 1 ounit | Instatlation {Capacity 34.5 kv i
N | | | [Switching station |
S+ 1 - 1 :
120 JLow Yoltage Main Service Line § } { |
| -1 |Overhead wires ) [L.S. |Replacement |Cable i
{ -2 |Low Voltage Power Line Improvement Equipment * 6 units |Instaliatton 1100 ¥ |
} + i —+ 1 : i
{21  [Mator Control Panels |28 units |Replacement {Plant Ho. 1 1
] | | | |- Sed. basinmo. 1 & 2 {
| 1 | J- Accelerator |

| | I |- Washwater pump ;I

| i | |~ Recovery pump i

| ] | {Plant Ho. 2 I

! | I |- Floccilation I

| | | |- Washwater pump . i

al | ! |- Recovery pump !

: : i — + - i

f2z - |Lightning Panel |2 units " |Replacement &  {Plant Ho. b )
| | i |Modif tcat fon |- Séd. basih na, 1 &2 |
} | ) } |~ Filter Building |
i H { | 1= ﬁecovery pump i
— : - + |
123 |0istribution Panel 12 units |Replacement |Plant Ho. L Wastwater puwR |
I | | | [plant Ho, 2 Filter Build. {
- f : ; :
J24  |Stavter Switch for Chilorine Booster Pump 11 unit |Replacenent | |
S .' “+ ; —
125 |Flow Meter | 1 1 _ 1
[ -1 [Flow Heter (1) [10 units |Replacement IOifferentiél pressure type |
| T l | {{(Orifice or Venturi) |

i I [ |Piant ¥o. 1 ' |

| | | |- Accelerator (2 units) |

} | | |- Surface wash ]

| f | |- Recoveﬁr water ]

} | ] {Plant do. 2 f

[ I | |- Parshall Flume (Z units) |

| | | | (Float Type} i

} [ | |- Surface wash |

| | | |- Washwater |

-} } ] |- Recovery water 1
|Flow HeteF {2} |2 units {Insta)lation [Differential pressure type |

1 { | [Plant No. 1 Inf. of Sed. basin i

{ | i |PTant Ho. 2 £ffluent ) |

i : : — !

26 |tevel Meter |7 units {Replacement |Plant Ho. 1 |
!

|

g

|

+




INSTRUMENTATION

r~ 1

—
| HO. |DESCRIPTION | g'1Y |REHABILIVATION | SPECIFICATION |
it e : P |
127 |Instruwentation of Fllter beds | | | |
| -1 |tess of Head Devices |30 units |Replacement & |Pressure gauge type |
T T f frodification © IFilter No.1 & Ko.2 |
| -2 [Rate of Flow Devices |30 units {Replacement & |Msterential pressure typs |
| | ! \Fodification  }Filter Ro.l & Ro.? !
fa— + — A I
|28 }instrument Panel Jt untt jReplacement & | |
I | |Modiffeation | |
——t— : : ! -
|2¢  Jinterior Lighting JL.S. [Replacement & | !
j i | | Improvement [ i
— —~ % { 1
[30  |Street Lighting IS, [Replacemant | ]
bt s‘ | = _ 1
|31 jLightning Facilitles JL.S. [InstaMlation & |- Installation of new lightning I
t | ' I iHodif teation { protective devices including |
| [ | ] © ] air terminals for buildfng |
] ! I | I !
| | | [ |- Replacement of existing surge |
| | | i | absorber |
| | | | f~ Installation of new instrumeat ]
i ! ] } | devices & 34.5 kv O/H 1fne |
j | | | |- Installatton of new Vightning l
| | i | | rod devices for all bldg. |
- —+- + : |
132 [Generator for chlorination Fquipment {1.unit {Enstallation |~ Engine gengrator 50 KVA |
—t : -4 et ——
[33  |Testing Equipment .8, |Procurerent | |
t 1 | i | ]
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CHAPTER 10 ENVIRONMENTAL ASSESSMENT

10.1

10.2

Introduction

The environmental feasibility objectives &re‘tO'identify the poten-

tial effects of the proposed ﬁrojett on environmental resources, and

‘to identify any specific. study needs for the detailed design stage.

The objective will be to prepare a sustainable project which will not
compromise the ability of future generations to meet their own

needs.

The Envirdnmental'Management Bureau (EMB) with its Envirfonmental

 Guidelines ‘encourages the planner early in the planning process to be

enﬁirbnmentally conscious to'fuily enhance the'quality of the

project. Guidelines consists pr1n01pally of env1ronmental check

items to Wthh close attention is to ‘be given. The check items

includes environmental pollution, natural fresources and the human

environment.

An organization of this environmental assessment consists of the

following four sections:

1) Description of the Environmental Resources

2) 'Effects of the Project on Environmental Resources
3) Conclusion, and

4) Recommendations

- Description of Environmeéntal Resources

"For purposes of en#iroﬁmental assessment, the study area was coh-
"fiﬁed:to the surrounding afeas within fhe plantI(Fig 10.2.1). The
.area is located in. the Balara area, West of: Quezon Clty and bounded
“in the North by -the Capltal Hill Golf and Country Club, the Diliman
 res1dentLa1 area, a low populatlon den31ty area to the South, vast

forests to the East and the MWSS Headquarter Bulldlngs and the UP

Campus to the West. Generally, the surrounding environs is a quiet

and peaceful green area.

10-1
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