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F 4.

6.

5 (1)

Balarai@ /KIBOEH GG

BALARA FILYRATION PLANTS HD, 1 AND 2
INSTRUMENTATION AND FLOW METERING

Type of Instrument

Location

Present Operating Statyl

e a-od

1

® 4% su e te sa em owE 4 am

e an wu

nssan am ww

10.
il.

12.

13.

4,

5.

Orifice Plate Meter (2)

o an sulen

Yenturi Meters and Rate :

of Flow Controllers {1}

Sparling Meters (2)
Venturl Meter and Rate
of Flow Controller {1}

Orifice Plate and Ratd
of Flow Controller {2}

Propeller Flowmeter (2)
Level Transmitter (2)

Differential Pressure‘

Transmitters (2}

Parshall Flume Meters

(n

Propetler Flowmeter {2)

Venturi Meters and Rate
of Flow Controllers {1}

Differential Pressure

Transmitters (2)

" Level Transmitter {2)

Yenturt Heter and Rate

wr ke ik e =e

e wm se me me we mm us an

“n ww sa am s

4% Le be s+ ss an ws

er 44

Inlet to Accelators

Filter Effluent Lines for

: Filter Plant No, 1

Outlet condults from Filter
Plant No. 1

Backwash Supply Line to
Filter Plant No. 1

Surface Wash Supply Line to
Filter Plant Ho. 1

Reclaimed Washwater Line
Washwater Storage Tank

Ingicate Filter Headloss in
Filter Plant No, 1

In Inlet Channels to Filter
Mlant No. 2

Reclaimed Washwater Line

Filter Effluent Lines in
Filter Plant No., 2

Indicate Fiiter Headloss in
Fiiter Plant No. 2

: Washwater Storage Tank for
: Filter Plant No, 2

.

of Flow Controller (1}

Orifice Plate Meter {2}

Yonturi Meter (1)

Backwash Supply Line to
Fiiter Plant ito, 2

Surface Wash Supply Line to
Filter Plant No. 2

In 2100 dia. Qutlet Line

¢ trom Fiiter Plant llo. 2

ot functiong

0o not function at  ‘ows in
excess of /0% of de..gn due
to occurence of negative

pressures in venturi throat

One operational.
for repairs

Not funftioning

Hot functioning

: Mot functioning

e an 4 wn gm wm am am ap ome

Not functioning

functioning

- Not functioning

_Not functioning

Functioning but not calib-

rated
Functioning

Hot functioning
Not functfoning

liot functioning

Does not function dﬁe'tq.

One removed.

-

4% B8 ek sé re OB e ER 4E Se S8 Be Sm 16 =e B 4G FE Ne b 6% BE Ae S6 Ke oW Ad Wk Bm

S L R L R L L LTS

: negative pressures In vantur! :
1 throat

. oan




Fed. 6. 5 (2) BalarafkiBOBMEG (K&)

Type of Tnstrument : Location s Present Uperating Slatus 3
¢ 17, Venturi Meter (1) In 1800 dia. Qutlet Line D.P, Transmitter removed for
: + from Fitter Plant Mo, 2 torepairs. Mot functioning H
Notes:

{1} ~This instrumentation and equipment was installed as part of the original plant and is old

{2)

and outmoded.

This fnstrumentatlon was Installed as part of the upgrading of the plants in . Bl, 1t
has not been conmissioned due to problems with obtaining follow up services by the con-
tractor and problems with 1ightning strikes.

1t {s understood that commissioning of some of this instrumentation will be undertaken by
MHdSS in the near future.

Y —
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4—7-2 JKHERER
1) KB ERE

HKIBROMBTEOKEF = » 7373 ¥ Mo 2 AokBEEBE ciTbhTY
Bo KEBBREICDH HANERES. BEHER - 4.7, 310" 9, Central Laboratory
DivisionD¥5& & Flbk. AR IEOHER b b 5,

VoY FRUORERIMERBRIER IS0 L H 3B a1 01 E
LT3, REITRY v —FZ Mok ABHES GEEDRD HEARIEDDOR
BbiT-»TwWdb, ¥ FIROBR(Raw Water)., @iL#AbR AK (Treated Water).
D8 ith i A 7K (Influent Water). @ik (Filtered Water), ®#k(Finished
Water)Tdh 5, ZNTHOY I RVEEAFTOY 7Y v riGiih o oz —
FELT - T3, TR0 7Y B a Ll TIiLR 4,

© BUk(Raw Water)

SROEAKENG 3Y VT TS5 Mol N2AABEKL YT (2 ;
JH¥ : the mixture of raw 1 & 2). [Pk 1 ﬂ‘;“/ﬁ"Jl/

@ A L (Treated Water)

B - 7o v JIBRETRO 3 VAN (P50 Mol 1T, 75w
FNo.2 205 29 2 I)

® it A L (Influent Water)

EIRALIE NG 3 Y (FI 2w M lho LT, T3 MNe2iho 2

TR

@ EM@IK(Filtered Water)

BBKNG 3T TN (TS Ml 1Y TN, TSV 2o 2 s
T
Wb BIc TS v M1, N 25200 b
® #7k(Finished Water)
HWENBEDS AN (T —Ry—Ro S, T=RARI—F 07, Hivvk—
W BTk, Ry TEMSEFNTNL YT
PR OY » TR HIF S O T o T B0 BR O R
ALK & Bk ORIERBRI G U T 5o MAYRAB S HERINEREDOKICOWT
WERELOTHZILEEZ S L, WEKDHEICHEL CEA LN S
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4 13T, Bk DM EER O KSR, §%4'r5m@m@@& SREROFSIR, #K
— 4, 7.6V —F R bORE, B4, T, TIRESER., £Y e —0RATE. £-

4.7, 8 3R (REBEFHCES N B CERERI D - o o ADMBOT
OHELBPNG). -4, 7. 9 dLa Mesali7kihDEYRBORR TH B, HHD
WS RIEL Lo &5 uitTiRa I hTun s,

TEAESEATE E ORI A F 0 F b bodik— 4. T, 100~TH b, KAOF
A ARG E LD HNT VD, AEHE LTV A THE pH AR 7 /L4 U i BEEE.
G EHERETHD (R-3.4.9 O RIENRE DR E (Composite Sample) T
BIOEH®H B, F— 3. 4.8, 3. 4. 9BK), BEILI904EDLIETHRS 15E (&
153,850 RRIE2. 60 Th o HED L) BkKKEIZ DV TH S &, Grab
SampleT3. 908 (1. 40~32. 508, Composite Sample T3, 50 (2. 00~T7. 10) &
o THDEY 3 ELETH O, T TRBEEA 7 LT 2 0IEER b2 218
BLELHHLITHE, DLEORTRIBETLIE BA SNV OCABHEC S
WTIAE F ORISR (F- 4. 7. 4~4, 7.10028) hodokic B 5 I50KBIE
(BOIE b) OEIIHS 2L & 5T LI 15 51510, JICWELS (H
B A SR DR TR O BB RN d300~2, 30052 LD L THAD
T, 7Y ONBENLETH B,

3) HHEROME

HokKMIRIC@ R 4 2 HRBEOSEEE EH L BESIN WL S TH . BROBA
BB O (RED AWRL TV B, R— 4. T. 1 1990FOEMBA A R E .
Fo 4 T2~ 4L TOATIRBB TV I 29 A, R Y v - HIGOBARREETS,
HROFE LNEE R OIS OERETIH SN B MEIZEROF « v 2 biT-TW
BLHCHE- 4. 7. 18085 I550RbH 5 RRBENOBEH THADERIE L TLEL
$KEQ%$%&®@HT%%%]&W¢W 2RO - HEHFERREIC D S0mE -
HEE(Water Treatment & Chemicals)iXT5RETH 5,

4—8 MWSSHKEFZOMMMIMES LHHE

f-8—1 BKBOBE o
BalaraifkiBIcB &4 La Mesaif/ki bia] UL 2 WBZRL TV aEH, ZC 'ﬂiBalara
BKBOEA b &N T & & B, |
EB BORAKIE & bEKT RIS AR TH D REBIA, 7 o 2T, KR,
A T LTI ERI A . e X B BT T\ B 18 bIREHOH
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BTN oY LG UODERORY w20 U, BiERQAmE, PRSI E biks L
A>TV By [ THRIMARE LT ERARO KZ UMV, e oums
0¥ AW TANE 7o AMOKB O/ S » ZPEC ECMISREN IR - TwB &
AbdhaD (ERMOBHIREZVESITHA) . BARNL Y X7 Aotk Bd 5 B
RKEVHLOTRUWEEZ LN,

HBEFEFOR T HNE L L 20IEENRH 215000 5T, ThofEin-Tuiin,
HDZVERITEORETHOCWEVEWLS ZETHHH, ARFETHEREMETELL T
0. HEEBRNATE MR WL S OFR T S Wi E 20 > TOB bONE - 2o I
@@&@%ﬁﬂf%kl&ﬁ&%ﬁ%ﬁ%@ﬁﬁVXK%LTB%@@5%# B T
DEEBHTZEVIRMET R, TPE - ICRBEINTOSEE, FERRSED -~ F

TASE B e 2 L & UETH B,

4 -8 -2 FKIBEOES - HEFER

%Eﬁﬁﬁﬁ@%ﬁ%%t?lé%ﬁﬁébtﬁéa&Kﬁ@t@%wﬁ%ﬂ%h®ﬂﬁ
T o AP EYRE CEESNTWANE I N TEHS S, PIATKLRMLOERRESD
%%T&%#\ﬁﬂ&ﬁ@ﬁﬂﬁﬁﬂ?%é#&mﬁ@b®ﬁﬁ%#mohfwﬁﬁﬁ%ﬁ
ThH b, ARBCHBL2OT a2 20 LWHAR L THRWAL ST 5 v Mol
2 DIEBIBE & b BB THEOMR LR U THE LD ETH - 7S, BB
7S5 v bNe 1 HR2183m, 7T v b 2 AB02m & KETREMNS - 1o, WEOHERL LRI
TERE L TWIEWDT, COHENEVINE D PG STEHHE LDV, Coksicth
FNOFIRIRIRAE DRI TS » T BD I, 2RSS bOTH MOV TRE LT
MENRHH D,

BE - ISV TEIMWSSORE CEBMEDA v T+ AT T0AEESTH
B, BEFEOLFTL, HIEDD bOREORRE RS &S LA LOTEN E D
N3, QEO A 5T F v A%i79 D ERMERRTH AR, ZHE€nOEE - O
RAHEHA -2 &E, ZMHELE LI W TIRIFRESHT A &b o 72 U E e A1
DRHBERH A,

4—-8-3 MWSSOIKEMERSM

MWSSGiﬁTﬁ:\ Ié: L1, 500, 000ni/day®La Mesaffkig &1, 600, 000ni/day®Balara
ﬁ*@f7~7ﬁ%ﬁ®%ﬂk%&#bfméo*Wﬁ%?hiéi?*@ﬁ%ﬂafw
%, X. New La Mesa#/ki (EH) OBBICETILIZECATHY., RN 3 O
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B TERAREA B L TSV, 5510 La MesaZ7kI8 i3 L, 100, 000 nf /day FREF 0> 84 L 2
HUOR T W, X, B b RIS I E W F RO BB IS L bD &1 - Th
b, KIETOETOKDPOWMOIIINKZ boD, WMFRIBABEMISERT L1
155 TV, FHIKIBORBKKMISBIEORK KR D AMA 7 S —F 5 DT, Sh bl
3L PeABIKIR IR & 75 B

A1, 000, 0000t /dayPl_EOEIKIBA 3 DIt 0 . R hoBKE IR 12
DOTHERBENI ~TL B EAEL DL & HABRERPRALOYRIC & 0 EAIKR A
Uy 3 OOEKETRANIGIRA T ARBEREA S, THbbIIL-TEIHhD
HKBARUE ST 7 & 7> N ClEEE L, XRMRER ST LA - Th, 3508
KIS AR OB ISR D I A e LA S 33 & &AL 75 5, KR
WEO AT IB AHGREE E & bio, BUKE. Bk, RALoMIRRROS®EE S
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15.

16.

17.
18,
19.
20.
21.
22.

23,

List of equipment in the Process-Quality Laboratory,
Balara Filtration Plant IX

Airconditioner

Jar Tester with Floca Illuminator
Microscope .

Water Bath

pH Meter

Turbldimeter - HACH
Digtilling Apparatis

2 Hot Plate Stirrer

Computer

Laboratory Refrigerator
Autoclave - Steam Sterilizer
BOD Incubator

2 Incubators (bacteriological)
Hot Aib Sterilizar

Colony Counter

Platform Balance

Emergency Lighb

Blectric Typewriter
Analytical Balance

Millipore Membrane Filter Agsembly
Spéctronic 20

Taylor Water Analyzer

Firept Aid Kit
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F—4, 7.4 ok, oMEBRBEER
WSTD (PQU) FORM KO, 3

Republic of the Fhilippines
PANGASIWAAN NG TUBIG AT ALKANTARILYA 5A METHOMANILA
Metropolitan Waterworks and Sewerage System
Water Sources and Treatment Department
PROCESS-QUALITY UNIT

BACTERTOLOGICAL EXAMINATION REPORT

DATE DATE ~ IATE _
Collected Februvary 17,1991 Examined February 17,1991 Reported Feb, 19,19
tBacterda:  COLON AEROUENES GROUP  :RESIDUAL:
t per co : PRESUMPTIVE : CONFIRMED:CHLCRINE:
SOURCE OF SUPPLY + on Agar: 510 ml ¢t BEB s s MPN
: 37°C 1 lactose 3 : :
1 24 hra,:24 hre:4t hrsi24 nrs:dbHrs:  mg/1 :
1 t : : 3 : 3
halara Woter 4 H H r H H 1
Raw Water f 10 5 2 + : 2+ f f f E 5.1
Finished Vater : 0 1 Neg. :Neg. @ : 1 1 /2.2
: $ : t : 1 :
: : H : X : :
: : s : t H 1
H t : H : : £
: : : ' t 1 t
: : s 1 : : $
H ' : 3 ¢ 1 :
3 1 3 : : 1 t
H ] 1 3 t t :
? : t t : t t
H : : t t ' 1
H ' s 3 1 t 1
s : 1 H 3 t s
t H t : : H 1
* : : s ! : !
: s s : t H '
] H H : ot H
: ' H : : : :
H H H H H H H
! : t t F s 1
B ¥ : 1 : : 1
H : 3 : s : 1.
1 : 1 t 3 1 :
H H t H 1 3 t
1 : 1 1 5 T s
1 : : : g : 2
: : t 3 r -1 :

TFARES :

SUBMITTIED BY:
NORMITA S. VILLASPER
Principal Chemigt
CERTIFIED CORRECT:
AMPARO C.  CARAMO

Process-Quality Unit
¥.5.T7.D
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-4, 7. 5 BHrom{FRABRER

WSTDH (PQU) FORM NO, 6

METROPOLITAN WATERWORKS AND SEWERAGE SYSTEM

Water Sources and Treatment Department
PROOESS-QUALITY UNIT

Nrte Collected  February 18,1961 Date Submitted February 19,1991
Date Examined February 13,1991 Collected by

Source Finished Mater - Balara Well Yo.

Location

Type Capaolity Ft. of Pumping

Depth Well Casing DMameter

Head Surface Water Bearing Stratum

PHYBICAL,f CHEMICAL XX RINERAT{ ANALYSIS

pil 70 Total Solids mg/1
Taste Blapd Silica (§10,) rg/1
Color 5.00 unite Ry03 (31205 &
odor 11 units ng/l
Turbidity 4, 4h7 units Caleium fc;a ng/1
Alkalinity il 00 mg/l Aluminum (A1) ng/1
Bicarbonates 798 03 wg/l Magnesium (mg) mg/1
Acidlty 8. 00 mg/l Sulfate {804 § ng/1
Free COp 7,04 me/1 Total Haxd.ness g/l
Chlorides (c1) 9.00. wg/1 (Ca & Mg) )
Iron (Fe) 0,03 mg/l Fluorids ?F; mg/1
Hardness (CaC03) 44,00 mg/1 Arsenic {As mg/1
Copper (Cu) me/1

BACTERTOLOGICAT, EXAMINATION

Colony Count/ml., Afar, 24 hours
Presumptive Test, 5-10 ml, lactose broth
Confirmed Test, BGH MPN

Completed T st Differentiation
Sanitary Sufvey

REMARKS 1

CLASSIFICATION: DRINKING LAUNDRY BOTLER

SUBMITTELD BY:

NORMITA 5. VILLASPER
Superviging Chemiet

CERTIFTED CORRECT:

AMPARO ¢, cafiavo
Technical Assistant, PQU-WSTD
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#—4, 7.6 Pr—FALFOKR
USTD (D) Form No. 10

Republika ng Pllipinas
PATIASIWAAN NG TUBIG AT ALKANTARILYA SA METROMANILA
Water Sources and rTr_eI;\'l:rzneim‘: Pepartment
BroousboQuekity:Untt

JAR TEST '
== ssss 10:30 PM

Scurcs of Sample RAM & Date Collected Feb, 18,1991
Torbiddty 23,10 _ Mixing Time 31
gad 1.50 Settling Time 30
Alladinity
Celor
t B “tTurbidity of: : :Naturet Description
JER ¥O. 3 Doeo  :Settling Time: Bupernate : o tAlkalindty:r  of 1 of
1 {ma/1) ¢+ (Minutes) . : (Units) : sFIOCS ¢+ Resultn
: s : : ' f 1 1
: 1 3 ' t ? ! '
1 210/0.10. . 5 N 2.46 . 7.10 : . : Large flocs
3 : 1 1 ' ' t
) =-12/0 © : s : 251 : 710 : ' ' formed on
PRI ! ’ ! : ! ! 311 jers and
1 1 1 3 3 t H _ .
3 : : t ' 8 ! pettledsreadi:
3 $14/0.10 ¢ 5 H 1.69 t 7.10 ¢ H t o readiky
t H : : H t !
: s ' s ] : :
s : B : t ¢ t
4 $10/0.20 3 5 3 2.31 : 7.10 4 : :
3 ' 3 H : 1 H
: : s : 1 t '
: s 1 : s 7 1
5 £12/0.20 ¢ 5 . 2.6 4 7.10, . ,
s 1 1 1 : ' t
1 3 H ] H H H
S H 3 H H H H
6 114/0.20 1 5 t 2.16 g 1.10 , ' '
t t s H t 1 t
1 t ! 1 £ t :
? s : 1 1 t s
s : s ! : : :
: : : : H £ '
H : : 1 H t :
: t s 1 : 1 :
: t 1 ? T t E
: t 1 t ! 1 §
: : P : : 3 '
? H H H H 3 H
: : ! H ! g 1
. 3 : : t 1 t 1
SUBMITTED BY:
NORMITA S. VILLASFER
Supervieing Chemist, PQU CERTIFIFD CORRECT:

AMPARD ¢, CARiaMo
Technical Aset,, WSTD-PQU
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AT [N oo - 71 T T seyg TeoTwsyy
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#—-4., 7. 8 HE.MONEHR

Republika ng Pilipinas
PANGASIWAAN NG TUBIG AT ALKANTARILYA SA METROMANILA
Hater Sourceg and Treatment Department
Balara Treabment Plant Division
Process Quality Unit

Dates _February 319 ., 159 1
Shifti__10-6

WATER G}UM.._I’.[‘lr NONITORING REPORT _
| Eilter Rlant Operat

Eiller Elant. No..d11 Darhidity pH.. Dischaxee
Basin 1 (Rau : 789 o
Basin 2 (Raw; 14.63 2.50
Aq. 2(Aq. 1 & Aq. 2} . 12,78 . _ 7.50 109,80

- Accelator {Raw) - =
Chemical Dosingd Lhemicals Consvmed

Aum 14 ppm e ke,
Polymer Q.10 — e 1
Chlorine " : " 332.70
Basin # (Effluent) 8.8 . __7.10_
ie L 8,00 7.0 ___
A 0 7.85 7.10
g o 9,39 7,10
45 " 8,31 7.10 N
#5 " _ 9,24 7.10
#7 " e 1,10
#6 : 5.3 70—
#9 " 5,23 710
#10 n __b.,16 7.10
My o 7.08___ 7.10
#2 v LY A % LS
Balera Pooster (Faucet) b2 e T N
Weir Structure tbiixed Hater) — .
REMARKS & RECOMMEHDATIONS:
Chemis’E?P‘{i'ﬁ"w*m BE/ShITt Engl neer
Chief Chemist-CTS Jater Utilities Manegement Chief

Divisicon Manager A
BTP
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-4, 7. 9 La Mesalf/Rib oo e kRt B

Republic of tie Madrlpiianu
METROPQLITAN WATERWORKS AND SEWHRAGE SYSTEH
Water Sources and Treatment Tepuri.ant
Process- Quality Unit

MICROSCOPICAL EXAUIHATION SRET

Date of Collection: Februaxy 11, 1991 Date of Examination:
- - " * . Bebruazy 3
50 11991

Source of Sample : __ILa Mesa Rem. Raw watdoncentration 200 nl to 20 ml
Examined By ! _Mra, N. Villesper Factor 10

- .
s wa

.

: ' PTOTAL
: - TOTAL  count
ORGANISHS ! TOTAL COUNT OF STRIPS ‘CONT ‘ppp | ¢ REMARXS
: ] s H H K IS !.
Ty o2is 4 is e i1 90 HE,
Amourphous matten @ 2 Pl : : 2 1 ¢ 6 :
Piatoma S A ; : I :
Pleurococcus : 3 1 1 : 1 - 1 4
Botyrococcus : 2 ¢ 2 2 11 11 : 9 !
Opocythium ; 1 i 10 : 4 !
: : : t Total? 26 X! 10 =! 260 counts/ml.
ten (10) bags of t;0pperc m}li‘ate wan ;a’pplied a‘i La HMesa ZQam
on February 8,199, ! : : ' :
. . . 13 L] [] .
! : : : : : :
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F-4, 07,17 WETAI =D AOMAERY

MWSS Form No

REPUBLIC OF THE PHILIPPINES
METROPOLITAN WATERWORKS. AND SEWERAGE SYSTEM

Kallpunan Road, Balara, Quezon City

' 133643
i tallay fas 1¥'REGU!§II!QNJ IORDER«':- Liriia entyasNO 33665

Vet PIR SRl Sewarteot® ontslall G Rvos o0yt mTLS et weid wowd
. :‘--\:\Q-W\\lh‘;"\ 3‘ hﬁ
Baders Pllidre, Ouevow G4ty > Jo2o 20, 108m
Ponmmenit oo andd cngd gnm maaﬁ yuuN Y (Plate)pn T n.! wslz,wnrmdr
The Blvmon Managep-, (Procurement) 22 iromy b po wuefg S0 0] By i 3Pyiar (L)

Thru The AGM, Finance & Administration, M.W.S.8. PRURT RN £ IS 3.4"}.“;#3 2y At
Quezen Cily ’ o

Please purchase \gnthfn iniidintely ** oty “‘af\ter recelpf hereof "th'"l’olloﬁﬂng Iuppﬂ'e Lo

YU S "S'I MEXR
available from stock.;(g,r the;aricouly,and official, gsg g{,
J nwﬂ Dbpmi!r:;‘en!)

4
"RIRRICY PrRciAE 6 s abwn orinterd B Pl
o kot FilL"Up THIS ERACE

{1 Fiedy gabiimnel it s il shivlix gsTiMATER'E b prdTireloir? monthly | ko, ar
Quantity | Unit?| 3 ARTICLEG Y AND:: SPBCIFICATIOMIZWB I.]nlt ¥ Y’i‘utal’”’? y §ente [Hems, in [Consump-MI Y
UEy emrkeager oo artiavr o ghee nll Pricet| % Vslue. ol oPtpgk L tangitey  tlon [ -usen
Infrterinng LOTLMME AGVE A spem R 9 ool [akrazp )

3,000 | Mt 'm”m‘!‘n‘&'hhguﬂi: Risad ] = @m! andynab
b v e oSis BEVTRE O ol o

GERL $MISLE LT M

‘,’]‘1‘?

R icatdomng . .
11 8) - Vatér-‘eolubla " Aluaine’

ie| B Spendlie gravity et reen tiepes 2 R 75 PHY TN
-as-:.M&km"uhpmmMa g _.? ;2R LT e‘.v: 1ol .
c4) . Buapenied patterinek Ae.avcoed | N SIS S
1:9) :Delivery tonksccaiatining Jlgwild eluy h 8 sexardegcs|
{1 'ﬂ“‘hmwt am‘.;',zi‘& § 7 | ETXETIE RUCY S8
worrgtinaiinseys alreais} Axevs Hr deoy 1“, as’\: ands fireer ga
¥ 'ilb"‘mm m TOVRTad, ,’»kﬁ‘ o Tade cfrastigl '3
ekl 1267 Tha-delfreries: of §,000 MT Biqo 14 Alwis-ypder Boavé:Rod. §124-47
s h'hmis I%Iipﬂnbgog eepimted bo ’lag‘;:nmgc{
{8,820 foi 3,000 MY Lo Tuitingitad 5,03 Eominid by Wretly) 1905,

For {delivery) (shipment) 0 _ Balsss Treatmsat-Flsot, Balers, Oueson Ciry
IMFORIANT The reduisitioner must state the exact descriptlon and speciication of the article being requisitioned. I

slternalives are acceptable, please steie s0. The Procurement Divislon will not honor Requisitlon Qrdere
not duly certified =5 to evallability of eppropriation of funds,

© Chargesble 1o: —Haber-Treatuent—Chanlcale; WSTH- : *mﬁaﬂmcf———

Appropriation of Funds Certified as —0IC,
vaﬂable in the amount of i’_ustmm

Designation
RECOMMENDING APPROVAL:

IMTA 2. BHEO . _mwm!amgm

Dlvision Manager

Budgeting/ Accounting Deputy - Admindstys i erRtions
APPROVED: ’

Aduivtiskrater
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4. 7T.13 FYw-OBAERE

i No,

REPURLIG OF THE FHILIPPINES
METROPOLITAN WATERWORKS AND SEWERAGE SYSTEM
Katipunsn Road, Balara, Queron City

REQUISITION ORDER

N2 20511~
La Meso Treatwent Ylant  Deosabar i@ , 1083
{Place} {Date)

The Division Menager, {(Procurement)
“Thrv The AGM, Finance & Administration, M.W.8.5.

Quezon Clty "R¥PTAT ORUER™ beaed on LO 19008
Please purchase thmA_ﬂMﬁ;%l?_gﬁ_h alter recelpt hercof the following supplies, 1f not

available from stock; for the account and official use of

{Stock, Project or Departinent) .
L.00 NOT FILL U THIS space

ESTIMATED N
Quantity | Unlt | ARTICLES AND SPECIFICATIONS |y 1 ool out [iubm sy | dlonthly S
Price |  Value Steck | transit{ tion iy
19 K2 | EUROFLOU (non-lowio) ¥ 25,000
Polys h WwIA12.00040Q,
Bpecificatisnyt TR
14 Sppenmnee - Colegie ﬁaerm % 19 » reconsiywa
liquis ion of RO[21471 duted
2. Bolubility - Bolwhle dn velpr in Teopmher 18, 1983 forx
sll fong 19 Paraflos for 1L¥FP
3. p# - Yot lower then{f.5 whiph wag{lont $q txena
4+ Fros Aoxylemide monowmer mod exnead 0.09%
3. SBproifio grevity ~ Nob Sesa than 1.03
"Dats consumed (This Requisition) | Hey 19,1930 te Mp2tl 1991,
j IXR.,
For (delivery) (shipment) t0 _py wpon Sremtment-Pland-Plrisden Ton— Gy

IMPORTANT: The regulsitloner must state the exact deseription and specification of the articls being reqoisitioned. It

nlternatives sre acceptsble, plesse stste %o, The Proevrement Diviston will not henor Requisition Ordars
not duly ceriified am to avaliabilily of appropristion of funds.

Chargeable to: “Water-Tresthent-Shentoata; HETD —%%ﬁm&m————«n ‘
Appropriation of Funds Certified as —010,.. Devignation
Availab) it f ™ . e
vailable in the amount o —AT5: 000700 RECOMMENDING APPROVAL:
—— NV A IR ———
LOTDd: B i ke .
Budyeh‘r:gfdccounﬁng D'ﬁt,' &MM“WFIOR—%M
APPROVED:

— -T¢- B, .BLBON __
siratoy
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-4, 7. 4 FUv--0EAERE

MWSES Form HNa.

REPUBLIC OF THE PHILIPFINES :
METROPOLITAN WATERV/ORKS AND SEWERAGE SYSTEM

Katipunan Rosd, Balara, Quezon Clty

| 133658
REQUISITION ORDER

N2 133658

NHowelich Exran Docemher 02, 18RE
ES'T!"E'(M Cf.t.j" {Daie)
The Bivision Manager, (Procurcinent)
Thru The AGM, Finance & Administration, M.W.5.5.

Juezon City

Please purchase within _" R U S H " after receipt hereol the following supplies. il not

available from stock, for the sccount and official use of _QJM_RQEEMIEHL_EQMMF
. " {Stock, Profec! or Dspartmeni)

— . 0O NOT FILL P_THIE SPACE
: . ESTIMATED Pre- 1 Stock | Monthly | mo.oF
Quanlity | Unit ARTICLES AND SPECIFICATIONS it Total | fFent |items in {Consump-{MRNTHS
Price Value Stock | transit tlon usep
13 | MT | RALCO 8102 F'18,780.00 T304 190490
Specdficationst
Appearance - colorless, vimcous liguifl
Bolubiiity ~ @soluble[in water in all proportion
" Specific Gravity « 1.03 o
Vincosity ~ 35 cps, {mintmgm 25°C
pH (22 supplied) ~ slightly acid
Conditioney
1. Thet the Supplier shall deiiven the chenical ot|the Blmra
Trestment Flemt, Queson City, )
2, That the contatner/drum should Be nonreturnable| and myst
te with plastic lintng. '
XX Rt Ko Yo Hom e

For {delivery) (shipment) 10 Bslara_Treetment Plant, Guaron City : -
IMPORTANT: The requisillosier must state the exact description and specification of the article - being requisilioned. 1t
alteroatives ate acceptable, plesse stale s0. The Procuremient Division will not honor Requisilion Orders
not duly certified as 1o availabitity of appropriztion of  funds. o
Chargeable 10: _Hater Treatment Chawical, WSID ZNSTMO A, SOLREMISAKA
i Regquisitioning Officor

Appropriaiion ol Funds Cerlified as W—'chr“wggg:ignmion
Avallable in the amount of FM_bBW————o
RECOMMENDING APPROVAL:
| R s AR ———
—_w:u})*l'ﬁgwn HZ%;QE;" " o !
Budpeting/ Accounting : Dephtpﬁdmi.niatzatnrﬁ!i::r_opmngmﬁ,
APPROVED:
. N
——HAS ¥ S-S Ise——————
Administrator '

— 18—



F-a4. 7.15 #Y7-OWAEKS

MWSS Formd No _
REPUBLIC QF THE PRILIPPINES
METROPOLITAN WATERWORKS AND SEWERAGE SYSTEM

Keatipunan Road, Belars, Quezon City

REQUISITION ORDER Ne 131207

131207
Belara Filters, Quezon City Nov. 23, , IpBa
{Place) (Date) T
The Division Manager, (Procuremeni) -
Thru The AGM., Finance & Administrotion. M.W.5.5.
Quezon City ) )
Please purchase womsy_ IMMEDIATELY alter receipt hercof the following supplies, if nm
available [rom stock, for the occount and official use ol Balara Treatment Plant Division
HEOR BIDDINGH {Stock, Project cr Deparintent)
. DO NOTYT FILL WP THIS SPACE
: : ESTIMATED Pre- | Stock .| Monthly | No. oF
Quantily | Unit ARTICLES AND SPECIFICATIONS T Totl sent [items in |Consump-{H2HTHNe
. . Price vahue Slock transh tion USED
O | MuTe| Cationic Polymer, /gmethyl Diallyl|
Ammoniue Chloride/Polyamine or
RemRegimdrix—~X=3] equivalent, B 20, 00000/ 1T
Specificationst P 1,200,000500

Appearance es.so colorless, viscoug liquid
Solubility «ess0 soluble in water in all propwwtion
Specific gravity .. 1.03 minimum o
Viscasity sesess 35 cpe, minimum, 25 C
pH {as supplied).. siightly acidic

HOTEs

1. The present stock of Catienic Polymer (HALOY] & AGEFLOC)
of 15.7 MeTe is estimated to be consuhed by facch, 1950

2. Thie requisition of 40 M.T« 18 estimated foy use from April, |1990
th December, 1990.

For (delivery) (shipment) 1o Balara Treatment Plant, GQuezon City

IMPORTANT: The requisliioner. must stste the exact description and specification of \he aorticle being requisitioned. 11
sllernatives are acceptable, plesse siale s0. The Procurement Division will not honor Requisition Orders
- not duly certifled as to avatlabillty of appropriation of funds.

Charpeable 10: _Weter Treatment Chemicels, WSID HESTOR C. FERHANDO
Reguisitioning Officer
0IC, BSID

Appropriatlon of Funds Certified as _ Denfgnation
Available in the amount of ¥ _1,200,000.00 !
’ RECOMMENDING APPROVAIL:

RUBEN A. HERNANDEZ

Department Manager

Division Manager Deputy Administrator for Operations
Budgeting/ Accounring T
[

APPROVED:

LVIS V2. SISOH
Administrator
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-4, 7. 16 BWikHEOMANRS

MWSS Form Mo

REPUBLIC OF THE PHILIPPINES
METROt & tAN WATERWORKS ANU SEWEK,.»E SYSTEM

ALk f -Q _ W Katipunan Read, Balafa. Quezon Clty
3
VERIFIED AS- Tnf " REQW§!TION QRDER N° 131158
VB s I 158
{

‘QQ&[' —?{&—3@“9) ._ July 1, 19.88

{Datg}

Bldision Manager, {Procurement) ,\ .&'j/a} -/ N <
Thru The AGM, Finance & Admm:str‘a 0!174\1 WrS Si N SEP U5 1
Quezon Cily VRS 5 -./ O _
«
Please purchase within IMHED following suppliee, if not

available froin stock, for the accoun:t and official use of _ Balbtre.uf *Plant Divisgion

a (Sm:k Project or Depurtment)
"POR BIDDINGY . .
FOR BIDDIN _ . _BO_MOT_Flul. UP THIE BRACE
. ES'""M'_““ o Frrm o ot - Mot 10, OF
Quantity { Unit ARTICLES AND SPECIFICATIONS Unit h OF senl litems in tcnsump MiNTHe
i Price i| SPR/AGIEATIOR®ck | transit tion UsED

750 | M.T.| LIQUID CHLORINE, in i-ton contalneds REVICWED'

Chlorins, shall be 99.5% pure by - :
volume as obfained from veporized
liquid chlorine amd suitable for
the treatment of weter, to bs shipged ﬁ[’

-_{M’m} é/v
in I~ton cylinder in accordance with ARDD HW‘% B{FIER

AWWA stendepd for Liquil Chlocine | . t|_DEPLLY ADNNISTRAJSR FOR
ARHA B-301-5940e uieucnsanennionne [P17,0K .00 o
HOIE: 1. Please see reverse side for Cond ltionsd

2. The undelivered balance from the|600 M,T, . S &
approximately 248 M.T+v including|the s‘ﬁock on henl available-dn, the
station a5 of Juné 30, 1988°1s e,tmatqd £ be & ‘
July 1; 1988 %o October 15, -1988% .

3+ This-requieition of 750 M.T; ia })rojecfed to be weed frbm

' Oct. 16, 1988-u Sept. 15, 1989 s3 dose |- ludi ppn LFm F /
volume to be treated ~ 1400 m./n.

LINARCIATCUN 1K _.3_EULGEY DEPhL ity K l., :
FUNDS AV AR ot B PG00 L :
For (delivery) (shiphgedBi fl@ﬂh&%&%ﬂ‘:‘%e“ ?_‘;'.15 £ ‘ Ty { : ‘. &
IMPORTANT: TFhe requith Jriﬁﬁbmuﬂﬂlﬂhw e D SEerl, [ off - tHo - nrticle hetng: ¢ é

alternalive

Joffloned. It
nm pot hente | Hegu[s!ilon Ordere

Chargeoble Lo Ha‘ber

WEr FiH L, ¢ NTRDL & BY ] ‘- L Requisihontng Oﬂ{cer
foc ~as5 55 woTe: piease RETURH 70 Tl P otk 5" %r PRHEYG
Appropnatmn ol Fu-1d§ Cerlified 3571, Fan “iql‘,i (' & QUEEES « - raz men '&Pt"
Available in the amount.of P20, 00s :

Y . L .I

LOIDA 5. DIND {
C"Dsisioh Manoger
Budgefing/ Accantiting

fa- 114t 339~ ety
efi 59 P R A
e g r ﬁilﬁf ‘ ‘1%741 e
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F-d, T. 11 HWALBEOMABRRS

MWSS Form No. . .

REPUBLIC OF THE PHILIPPINES
METROPOLITAN WATERWORKS AND SEWERAGE SYSTEM

Kutthunan Rosd, Balara, Quezon City

REQUISITION ORDER Ne 133695

R.0. No. 133695

Balara Filters, Quezon Qity  October 11 . 14 90
{Place} {Date)

The Division Manager, (Procurement}
Thru The AGM, Finance & Administretion, M.W.5.8
QRuezon City

Pleose purchase within 'A8 SO0Y AS POSSIBLE" after recelpt hereoi the lollowing supplies, If not
availsble from stock, for the account and officia) use of _Balara Treaiment Plant Division
YFOR BIDDINGY (Stock; Project or Departmenti])

. DO _NOT FiLL UP THIS SBACE
ESTIMATED Pre-. | Stock | Montnly | Mo ar
Quantity | Unlt ARTICLES AND SPECIFICATIONS ot Total Bsant. litems in Comsump-|MONEHE
Price Value Slock | transit-]  lion USED

2,000 {M.T.| FERRY0 CHLORIDE Hexahydrate  ®2,B00.00|P 5,600,0d0.00
65-10% solution ) VYVIVY vy
gpecifio gravity ~ 1.40 to 1,45

maximum ferrous. chloride cqnient -| 10 gpl (grams pdr liter)

HOTE{ 1. DPleesss sece Teversse flde for copditions.
2. This requisition oxder of 2,000 M.T.|is projectied for
one (1 ) yeunr.consumption.

For (delivery) (shipmenl} to Balera Treatment Plant, Quezon City

IMPORTANT: The requisitioner muat state the exset dexcriplon and apecilicstion af the nrhicke belng requisltioned, It

sliernalives nre scceplable, pleose stste so. The Procuremsznt Division will not honot Heguisition Orders
not duly certififed as to wvellabillty of appropristlon of {unds,

Chargeable 10: _Water Treatment Chemicals NESTOR €, FFRNANDO

Requisiticning Offfcer
Appropriation of Funds Certified as : . I-Iana.ger,msw"a”g-:'STD
Available in the smount of P 5,600,000, 0

RECOMMENDING APPROVAL:

RUBEN A. EERNANDEZ

AURORA G, CAWAPE Departmeni Monoger
Plolsi M
sud:ef[:;:mcggggffng Deputy Administr?”fir for Operations
APPROVED:

LUI8 v.%. SISON
Adminigtrator
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4, 7. 18 Hgrriso soRBRER (ER)

WSTD (PQU) FORM Ho. 11

HETROPOLITAN WATERMORKS AND GBYERAGE SYSTEM
Vater Sources and Treatment Department
PROCESS-QUALITY UNIT

04 December 1990

Date
SOLUTION ALYSIS REPORT
FOR: )
TELIVERED BY: First Chemical Inmc,
Date of
Deliveyy D. R, Ho. Bprecific Gravity Percent
11-17-90 11097 1,32 B.15
11098 i.32 8.15
1109% 1,32 8,13
11-18-90 11100 1,32 815
T 11651 1.32 8,135
11652 ) 1.92 8,18
11=19-50 ' 11653 1.32 8.15
11-26-50 11655 1,32 8,15
11-21-90 11634 1.32 ' 78,15
11-22-80 11657 1.32 8,15
11-23-90 11638 1.32 .15
11-24-90 11656 1.32 B.15
11659 133 () o6 8.33
11-23-90 11660 1,32 8.38
11-26-90 11661 1,32 8,13
11-27-90 11663 1,32 8,15
_11-28-90 11664 1,33 8,33
11-29-90 11667 1,32 8,15
11=30-90 11663 1,32 . 8.15
11668 1.32 8,15
SUBMITTED BY: :
NOIHEQ&??, VILLASPER
Prindipal Chemist
‘ CERTIFIED CORRECT:
W/

AMPARO /e, cafiavo
Chief Cheeler, POU-WSTD
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5—-1 REOCHB

MWSSizE & U CBalara. La Mesa® 2 DOE KT = S EHE~BK LTS, &
D3 b Balaraif k31938 FE R OMER (I E U 16T E TIRATOMBRNTEHK Ui, &
AL E TIBIEDOYELS EAUTHN TEIA M. Sl BSRoEErnE L <
BRI R ORREE B U WL EEEINS | BT UKD G
NARETE 2, BHEBalaraifokds ¢ BRI, 400, 000 ni/day DK E s LT
V2o —FLa MesalkiS ORI ERIAL, 000, 000 nt/day T 2o THEIKISDRIK
IR THEA LT B A BT L kKR > T B, - T o5
R ~E7K T B Balara@ IS BEE L5 (M a &, La Mesaf kKB cohah -4 3
LIk, HRARPHATECEG LAV A7 IBERICRERLDENREZ, ORI
R D 72 DI Balaraff /KIGORAMEENRLETH S,

& CTHBalara# kK IGOBRERITE & LERKDIERD 12 DIZHAIFOEE R T KR
AOTKEREFD 12D OB IGOEEE A EOR AN E LRHEEITY,

5—2 BWENERUTHE

BalaraifAIB R U% O X ERKERE ML E U, IO MEE &) 10Es Ak, i
M B URKEERNOREHRFI BT 5 REETT .

53 BEOEAHE

5—-3—1 (&8 - ®EOHH
1Ammmmmwﬁﬁ®#mﬁwﬁﬁﬁﬁb\#m%wﬁﬁ%éE%tmbfmﬁbmw
IR on, X, RABBREREAESRINE o, 7 ov AOKIREEEITHRS
o B> TEEOEMIIB{ERA & 5 Ui, FEOBIERIE A — &9 5, EARICE
HSpodisdiTh T, BlEREToEEEHI L LT BN ﬁ$$ﬁ®#ﬁ°&%\%$
DUFTIPBRFHEOET (P S Kt F TIEE - SEDEIIc &Y 5,
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5—3—2 JKEHFHEDRH |

UK IR OACE 3R AR & Uy Skt 7zbic Bk X h a7k B 370 b KR
B BRMERSONEEEEEANCEET 5, FICRRBOMIRE R LK ERATO
KEHEE & OBBIAT D7 DERBISEICL 5, AEKEREGRETIOEFERER
A CH B0, EERAMAE COEMPITETVIKEOHROTER & 2 OO L
DRI ke 1T,

§-3-3 & ERCHTIRE

BRI E A DRI 0 REOBBEREAR 5N T by 29 L bEbISEi T
BANBERAUE B ANSTIE TR 7 0 XML & & b1 2 & OB i ik
FARTR S B BTD Do FIHCIIES 1 2 LA 3 AR ORHS T O A IS 20T b
HE 2, e DM TR R, kY AT Atk s UCEEES L, MRS R 2
P S VTEMICHI. > TEEL TV ERETH L,

F—3-4 f&7% - REETEOKR
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PROJECT PROPOSAL

BALARA WATER TREATMENT
PLANT REHABILITATION
PROJECT

REPUBLIC OF THE PHILIPPINES

METROPOLITAN WATER WORKS AND
SEWERAGE SYSTEM

PLANNING AND PROGRAMMING DEPARTMENT

PLANNING DIVISION
JULY , 1989
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II.

IIX.

Iv.

PROJECT TITLE EBalara Water Treatment Plant
Rehabilitation Praject

LOCATION : Balara, Quezon City, Philippines

IMPLEMENTING AGENCY :

Metfﬁpalitan Waterworks and Sewerage
System {(MWSS)

OBJECTIVES :

-The project is envisaged to contribute in  upgrading
the standard of living of the Metro Manila's population by
the improvement of the volume and quality of treated water
through the rehabilitation of the existing Balara Water
Treatment Flants in Quezon city.

The project mainly focuses on the replacement and

.repair of the mechanical and electrical equipment with some

major civil works in order to improve the efficiency of the
plants and attain their optimal function.
PROJECT DESCRIPTIONS :
General :
Metro Manila, +the National Capital Region of  the

Philippines, is composed of four (4) cities and thirteen
C132 municipalities. With rapid urbanization and

Industrialization, Metro Manila is expanding to the suburban

municipalities and is experiencing hiah ~populaticon  qrowth
rate, As of 1988, its estimated ftotal populaticn is
8,712,4e%. :

Metropolitan Waterworks and Sewerage System (MWSS)  is
tasked to provide potable water to the  rapidly increasing
pepulation of Metro Manila vyear by year. It is presently
maintaining three water treatment facilities, twz in Balara
{Balara Water Treatment Plant} and one in Novaliches  (La
Mesa+* Water Treatment Plant?, baoth are located in (uezon
City.

Halara Water Treatment Plant is composed of twa

treatment facilities including chemical and chlorine houses
with rvelated pumping stations.
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* Treatment Plant Mo, 1 has a capacity of 278 MLD,
constructed in 1338

* Treatment Plant No, 2 has a capacity of 757 MLD,
constructed in 1358

The specifications of the Balara Water Treatment Plants
are shown in Table 1.0, '

The raw water c¢omes from Angat Multi-purpose Dam  in
Norzagaray, Bulacan which flows through the Ipo Diversion
Dam %o the Novaliches Reservoir. From the Novaliches
Reservoir, vraw water is conveyed through the existing
aguedncts to the Balara Water Treatment Plants.

Raw water quality is shown in Table 2.0.

The actual condition of the tws treatment plants are
gradually deteriorating sach year. Excessive use of every
equipment debases the quality of the treated water. Needless
to say , the requirement for acceptable water quality is
increasingly becoming stringent with urbanization and
industrialization. The growth of population For water
supply, nacessitates the massive improvements and extension
of services.

It is, therefore, imperative that while ma jor
expansion programs for water supply services in Metro Manila
are 1in preagress, rehabilitaticn works of the Balara Water
Treatment Plants be pushed through as soon as possible.

Pre-identified Problems

The plants which were constructed some decades ago  had
been madified several times by diferrent caontractors making
the systemcomplecated to operate. A total review of the
whale system is therefore necessary to identify woperational
problems  and subsequently provide rehabilitation and/or
improvemants ta the system to reach its maximum efficiency,
reliability of operation and ease in maintenence.

in wview of the _above, problems. on  the existing
aperational set-up the treatment facilities were identified
and presented in Annex A.

Project Components

The rehabilitation works for Balara Water Treatment
PLant shall be based on the pre-identified problems stated
in Annex A. This will be focused o=n the rehabilitation of
Plants Nos, 1 and 2, Chemical and Chlorine Houses and other
atructures which may reguire improvements.
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Rehabilitation warks shall include bubt ot limited  to
the following:

as Replacement of mechanical/electrical equipment

b. Rehabilitation work an sedimentation/filter basin
c. Replacement «f washing equipment for filter

d. Replacement of dosing ‘equipment

e. Replacement of flow controller

f. Extension of plant structures

VI. BS5COPE DF WORKS @

The scope of works required shall include but  not
limited to the following :

a. Field survey and investigation =f the existing plants.

b. Review o f previaus studies and
identification/confirmation =f the pre-determined
problems.

c. Civil/structural desian of the proposed expansion
of the Treatment Plants.

d. Design and recommend maodern alternative scheme
compatible to the existing system that can
increase plant efficiency .

e Arrange with appropriate dWater. Treatment Plants
abroad the detail of MWSS Gtaff, for hands-on
experiencial learning simulating operational

conditions.

f. Preparation of project implementaticon plan  to

include construction schedule and recommended
scheme. :

h. - Revisw euxisting instrumentation facilities and
recommend appropriate machineries, equipment and
technology requirements for semi-antomated

cparation Including telematry,

i. Reyviaw operation and | maintenanze and
recomnend/develon operational manuals for use and
auidance of th2 aperators. :

Py
U
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VII.

Je Evaluate the present chemical
chemicals that are widely nsed for
purification

usags and  recomnend

mare effective
pilat testing

ot raw water. Conduct

to determine the suitabllity of same.

k.

Conduct economic and Tinancial analysis.

DURATION DF THE PROJECT

The
year.

feasibility study ,

shall be completed within

VIII.PROJECT’S FINANCIAL REQUIREMENT :

IX.

- The

FThe financial requirements for the

study is estimated
down as follows

Foreign Consultancy Services

Local Counterpart =

The

physical implementaticon

NS ¢ 17,667,142 (R 371,010,000,

SOCIOQ-ECONOMIC JUSTIFICATION

living. If

Metro Manila will continue,

one
preparation of the
to cost US % 800,000 gsummarily  broken
= US $ 700,000
(R 14,700,000}
Us ¢ 100,000
R 2, 100,000)
is also estimated to  cost
Clean water supply is one of the major facets in  urban
the growth -and concentration af population of
censervation and development of
be most vital s as -t meet the

water rescurces

huge inveshiment and

CTo effect
rehabilitation work
be undertaken in &
rehabilitation
needed to cope with
and demand of clean
heing implemented.

The project in
of potable water Lo
wmuch as 60 % of the

will
increasing future demand

an

of clean water. It entails however
long period of time to attain such.

immediate impact, improvement  thraough
for the Balara Water Treatment Plant can
shorter period and at much lower cost.
work for the existing facilities are
some adjustments on the planned supply
water prior %o other expansion projects

aeffect wauld provide the desired guality
the plant’s present influence area by as
system?s total service connecticons.

<
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Table 1.0

Plant Mo, 1

Year of Completion 1235
Treatment Lapacity 378 MLD
Flocculation Basin 2 Units
Vaolume . 1,008 CH
Detention Time 20 Min
Sedimentation BRasin Z Units
Dimensions 178x20.5%3.7 m
Valume 13,528 CH
Detention Time 137 Min
Horizental Velocity 1.3 M/Min
Accelatar . 2 Units
Volume of Mixing and 1,688 CH
Reaction Basin
Volume of Accelerator 2,185 CM
Miving and Reaction 26 Min
Detention Time :
Accelerator Detention Time 48 Min
Vertical Rise Rate in a.1 M/Min
Separation Zone
Filter 10 Units
Type Rapid Sand Filter
_ (Duall
Filtration Rate 27,800 CH/D
Filtration Area 162 5q. M
Filter Media
Anthracite 50 cm.
Sand 85 cm.
Gravel 43 cm.

Chemical

Alum. , Palymer,
Chlorine and Fleuride
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PRESENT SPECIFICATION OF BALARA TREATMENT PLANT

737 MLD

2 Units
1,367 CM
21 Min

12 Units
73.2x18.2»5.0 m
5,638 CM

102 Min
0.72 M/Min

20 Units
Rapid Sand Filter
{Dual?
37,800 CM/D
162 Sq. M

40 cm.
235 em.
40 cm.

Aium, Polymer
Chlorine and
Flouride



The

ANNEX A -« Pre-identified Problems

fallowing are the major prablems of Plant  No. 1,

Plant Noo 2, Chlorine House, Chemical House and other
facilities:

(1) Planmt Na.

i)

Ciid

(iii?d

fiwv)

twv)

Plant No.

i

Ciiy

£i342

Civ)

1

Since the automatic sludge discharge system, which
cantrols ‘pneumatic valves on sludge piping of
concentrator to discharge sludge vregqularly has
been’ damaged, small flocs in accelators flow in
filters and shorten the filtration time.

There is no trough at effluence of Settling Basin
No.o 4 and No. 2, flocs, which can be
settled inm the basin, are disturbed
settling hy turbulent flow and sent to filters.

Same c¢ontreol  panpels are not able to  operate
hydraulic valve properly for filtration and back
washing because of superannuating.

Wash water recovery pumps  have lost their
efficiencies.

Flow meters for inlet, effluence and wash water
were damaged, therefore this plant couwld net  be
cptimally operated.

.2

When inlet water contains high turbidity,
hydraunlic  jump mizing following parskhall  fFlume
cannot mix water and chemicals perfectly.

There are many water leakage points in the side
wall =f the flocculator’s shafts, and parts of
floceulators are worn out  thrdugh  long term
cperation.

There is no> trough at effluent of Sedimentation
Hasin and sent to filters.

Eight filters oul of twenty-one are located in
open  space are not in the building so that a  lot
of algae propagates on trowgh, wall and Filter
media e to 2irong suanbeam. This causes
inefficiency of filtration and back washing.
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(4

v

Chemical

i)

{i1i)

(iii?

Civ)

(v

Flow meters for inlef, effluent and wasmh water
weare damaged, therefore, this plant can not
sperate properly.

Hogse

Alum measuring devices riatadip)  cannat coperate
properly due bt excessive use.

All  five level indicators for alum tanks were
damaged and the operator does not have an accurate
knowledge of the storage volume of alum.

The volume of alum delivered by the tank lorry
cannot be measured accurately.

When inlet water contains high turbidity,a greater
violume of alum iz dosed and pH value of treated
water is decreased. Seldom does the pH  value
comes down t2 below 7.0 (Minimum value of the
standard set).

Flow meters for chemicals at dosing points are not
equipped with contrel mechanism so  that actual
dosing valoumes are not controlled.

Chlorine House

£id

Ciio

Ciii)d

Others

i

tiiz

Ciiid

Defects in weiahing scales make it impossible to

know the right time to change chlorine containers.

Manual hoist operation af chlorine container
handling takes much time.

Used chlorine contairers are preserved without any
covers that it poses danger.,

Lighiing equipment are not installed in  some
places in the plant so that there are difficulties
of mperatatin during night time.

Emeragency lighting equipment are needed t
operate during power failures.

Lack of zcientifis instruments for water analysis

to evaluate and test the water guality makes it
incanvenient to control treatment efficiency.
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Table 2.0

Raw Water

rax
pH 7. 50
Turbidity 36.859
Total Ivron 0,09
(mg/12
Hardness 60, 28
(mg/l)
BOD (ma/l) Ave,
Acidity (mg/1) 9.60
Alkalinity 75.54%
(mg/1l)
Caolour

WATER QUALITY ANALYSIS DATA

Min May

7.23 7.24
8.02 3,50
0.08 0,15

44.75 5B. &7

742
.45 12.67
42.66 &7.84
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Treated Water

6.73
1.34
0,08

44. 75

Min

Standard

7.0-8.9
less than 5.0
0,3

less than 1S
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THPLEHENTING ARRANGEHEWT
ON
THE TECHMICAL COOPERATION
BETRELN
THE JAPAN INTLRNATICHAL COOPERATION AGEECY
ARD
THE METROPOLITAN HATLRWORKS AND SEWERAGE SYSTEH
i
THE FEASIBILITY STUDY OX BALARA WATER TREATHEXT
PLANT REHABILITATION PRIVECT '
REPUBLIC OF THE PHILIPPINES

AGRELD UPON BLTREEN

HETROPOLITAH WATERWORKS ARD SEWERAGE SYSTEM
_ AND
JAPAN THTERKATIORAL CODPERATION AGEHCY

U 9 5z
| il
Hr. Luis V/Z Srsan ' Hr.Setoyuki Mavakashi
Administrator Team Leader
Hetropolitan Waterworks _ Prefiminary Survey Team
and Sewerage System {HMHSS) Japan !nternational
% /}% (H, Cooperation Agency {JICA)

February 18th, 1991
Hanila

—151—



. IRTRODUCT 10K

In response to the request of the Government of the Republic of the Philippines
(hereinafter referred to as "GOP™), the Government of Japan (hereinafter referred to
as "G0J"), has decided to conduct the Feasibility Study on Balara Water Treatment Flant
Rehabilitation Project(hereinafter referred to as "the Study”"), and exchanged the Note
Yerbales with 6OP concerning the implementation of the Study.

The Japan International Cooperation Agency (hereinafter referred to as "JICA"),
the oificial agency responsibie for the implementation of the technical coopcration
programs of GOJ, will undertake the Study, in accordance with the relevant [aws and
regulations in force in Japan,

On the part of GOP, the Hetropolitan Waterworks and Sewerage Syster(hereinafter
referred Lo as "HHSS") shall act as counterpart agency to the Japanese Study Team and
alse as coordinating body in retation with other governeental and nen-governaental
organizations concerned for the seooth impiementation of the Study

The present document constitutes the Implezeniation Arrangesent belween JICA and
HHSS under the above-mentioned Note Verbales exchanged hetween the two governments.

., OBJECTIVE OF THE STUDY
The objective of the study is;
To formulate the rehabilitation plan of the existing Balara water treateent

plant altegether with operation and maintenance aspects.

. STUDY AREA

The study area shall cover the HHSS Bafara waler treatsent plant and its service
area as shown in attached map.
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IV. SCOPE OF IRHE STUDY

The Study shall consist of followings:

1 Data collection and review
a) Socio-econoaic condilions
b} Physical and natural conditions
¢} Hater quality
d) Water supply and demand
e} Repurts of related studies and projects
f} Others

2 Review of existing water supply system

a) Design criteria
b) Structure.capacity and performance of water supply facilities

3 Review of institution, management, and financial condition of HWSS

4 Study on Balara water treatsent plamt

a) Structure

b) facilities and eyuipment
¢) fenction

d} Operation

¢) Haintenance

f) Water quatity analysis

Formulation of the rehabiiitation and Water gualily management plan
a} identification scope and size
b} Preliminary design

¢) Construction schedule

¢} Operation and maintenance

e) Cost estimation

£} Implementation plan

4) Project evaluation
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V. STupy sCneouLt

The Study will be executed in accordance with the atlached tentative schedule.
V1. REPORIS

JICA shall prepare and submit the following reports in English to GOP:

{1) Inception Repoit
Thirty (30) copies al the commencement of the field survey.

(2} Interim Report
Thirty (30) copies within four(4) months after the cosmencesent of the

the Study.
{3) Draft Final Report
Fhirty (30) copies within sixt6} months after the commencement of

the Study.

GOP will provide JICA with its comsents on the Draft Final Report within
thirty (39) days after the receipt of Draft Final Report.

{4) Final report =
\\ fFifty (50) copies within one {1} month after JICA'S receipt of the said
~ comments on the Draft Final Report.
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UKDERTAKIRGS OF GOP

In accordance with the Note Verbales exchanged between GOJ and GOP, GOP shall
accord privileges, iamunilies and other assistance to the Japanese Study Team
and, through the authorities concerned, take necessary zeasures Lo faciiilale the
s#00Th conduct of the Study.

. a) GOP shall be responsible for dealing with claims which may be brought by

third parties against the mesbers of the Japanese Study Team and shal! hoid
them hargless in.receipt of claims and tiabiiities arising in the course of,
or otherwise connected with the discharge of their duties in the
iaplesentation of the Study, excepU when such claias or liabilities arise
from gross negligence or willful misconduct of the above-mentioned members

b) GBP shall secure the safety of the Study Team during the impleagntation of the
Study.

. HWSS shall, at its own expense, provide the Japanese Stedy Team with the

following, if necessary, in cooperation with other agencies concerned:

a) Available data and infermation refated te Ethe Study,

b} Ceunterpart personnel and suppofrt staff necessary for the Study,

¢) Suitabie office space in Heiro Hanila,

d)} Credential or identification cards to the mesbers of the Japanese Study
Teaa.

. HWSS shall make necessary arrangegents upon request of the Japanese Study Teaa

with other governgental and non-governmenial organizations copcerned for the
follgwing:

a) To secure the safely of the Japanese Study Teas;

b) To perail the members of the Japanese Study Team to enter, leave and
sojourn in the Philippines for the duration of their assigngent therein:

¢) To exeapt the meabers of the Japanese Study Team from taxes, duties, fees
and other charges on equipgent, gachinery and other waferials brought
into the Philippines for the conduct of the Study;

d) To exempt the meabers of the Japanese Study Team froe income tax and other

T e S
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charges of any kind -imposed on or in connection with any eroiuaent or
allowance paid to the mesbers of the Japanese Study Teawm for their services
in connection with the implementation of the Study;

¢) Yo provide necessary facitities to the Japanese Study Team for remittance as
well as utilization of the funds intrqduced inte the Phitippines fros
Japan in connection with the impiesmentation of the Study;

f) To secure permission for entry into private properties or other areas for
the conduct of the Study;

g) To secure permission to take all data and documents ( including
photographs) refated to the Study out of the Philippines to Japan by the
Japanese Study Team;

h} To provide medical services as aeeded and its expenses will be chargable on
the members of the Japanese Study Team. '

¥3. UNDERTAKINGS OF GO

In accordance with the Note Verbales exchanged between G0J and GOP, GOJ, through
JICA, shall take the fallowing measures for the iapleaentalion of the Study.

1. To dispatch, at i;s o%n expense, a Study Teaw to the Philippines.
2. To pursue technology transfer to the the Philippine counterpart personnel in
the course of the Study, by way of training in the Phitippines and in Japan.
IX. CONSULTATION

JICA and HWSS shali consuit with each other in respect of any matter that may
arise from or in connection with the Study.

AL I e
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MIRUTES OF MEETING
FOR
THE FEASIBILITY STUDY QN
BALARA TREATHMENT PLANT REHABILITATION PROJECT

IN

THE REPUBLIC OF THE PHILIPPINES
AGREED UPON BETWEEN

THE HMETROPOLITAN WATERWORKS AND SEWERAGE SYSTEM
AND

THE JAPAN INTERMATIONAL COOPERATION AGENCY

#e ] 151 g

_ ' SOTOYUKI HAYAKASHI
ISTRATOR

ADMI TEAM LEADER
METROPOLITAN WATERWORKS PRELIMINARY STUDY TEAM
AND SEWERAGE SYSTEM JAPAN INTERNATIONAL
{ MWSS ) ) COOPERATION AGENCY

( JICA )

FEBRUARY 19 , 1991
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In connection with the Implementing Arrangement (hereinafter
referred to as IA) of the Feasibility Study on Balara
Treatment Plant Rehabilitation Preject in Balara, Quezon City
{hereinafter referred to as " the Study"' the folloving major
issues were discussed between the JICA Preliminary Study Tean
{hereinafter referred to as "the Team ") and MWSS

1. The MW$S has pointed out the importance of the Study on
the Balara Treatment Plant Rehabilitation. The " Balara
Treatment Plant currently serves five (5) million
people, about 55% of the total population under HWSS.
Since the Plant is composed of two treatment facilitiles
which are more than 30 and 50 years old, the actual
conditions of these have gradually deteriorated. It is
therefore imperative that the rehabilitation of the
Balara Treatment Plant be pushed through as soon as
possible to maintain the quality of treated water at
its high 1level, to increase the plant's operational
efficiency and to reduce treatment, chemical and
maintenance costs and to reach the maximum design
output of the plant.

2.  In accordance with the IA objective, the Study will,

focus on three (3) distinct areas for rehabllitation,
namely:

a. Treatment processes including facillties such
as mechanical and electrical eqguipment and
instrumentation.

b. Operation and maintenance of facilities.
¢. Chemical usage

3. MWSS requested that implementation of actual
rehabilitation work be executed under the Japanese
Grant-in-Aid program due to MWSS's tight financial
position.

4. MWSs requestéd and the Team agreed that a -suggestion
of Pre- Rehabilitation Operation and Maintenance
be included as part of I/A IV 5 d - as needed.

5. MWSS requested the Team to provide tools and equipment
necessary for the Study which will be donated to HMWSS
after the completion of the Study. Likewise, the Team
wvas asked to provide MWSS a list of the above-mentioned
tools and equipment they are planning to bring into
the Philippines to arrange for their entry and secure

permission. M#SS indicated that they will provide
drivers, fuel and maintenance for the new vehicles if
provided.

6. MW3S requested that members of the Team should

submit their Medical History and Medical Examination

—-162—
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Results in connection with the undertakings of HWSS to
arrange for medical services if necessary.

MWSS agreed to provide the Team with the
following , in cooperation with other relevant
organizations

a) Preparation of data and documents specified in
the guestionnaire submitted by the Team before the
Study begins.

b) Counterpart personnel for each member of the
Team. MWSS informed the Team that it has proposed
to £field in more perscnnel depending on the
need of the Study.

. c) Office space wlth teléphone, desks and chalrs
filing cabinet, etc,

d) Access to laboratory facilities and records.

To be able to effectively pursue technology
tranfer, MWSS «reiterated to the “Team ¢€o receive
participants especially the counterpart personnel, for
training in Japan during the course of the study, in
accordance with JICA procedures.

—163—



LIST
1. PHILIPPINE SIDE
LUIS v. Z. SIB0N -
GODOFREDO A. VERINO -
EDUARDO M. DEL FIERRO -
BENIGNO C. AYSON -
ROLANDO E. ROCA -
GRACIANO B. CALAYAMN -
ALBEN Q. BUKUHAN -
FEDERIC B. TUMANON -
NESTOR C. FERNANDO -
ROGELIO D. ROASA -
ELIZABETH M. CRUZ -
AMPARO C. CANAMO -
DAN FABIC -
%Qs Z. JAPAN SIDE

SOTOYUKI HAYAKASHI -

3

~ 164

OF ATTENDEES

Administrator, MWSS

8r. Deputy Administrator, MWSS
Deputy Administrator fox
Engineering, MW3S

Chief Engineer, HWSS

Acting Hanager; Planning

& Programming Department, MWSS
0IC, Planning Division, MWSS
Proj. Ceordinator, Feasibility
Study for the Balara Treatment
Plant Rehablilitation Project,
MWSS

Deputy Proj.Coordinator,

Feaslbility Study for the Balara

Treatment Plant Rehabilitation
Project, MWSS

Manager, WSTD, MWSS
Manager, IRCD, MWSS

8r. Corplan Specialist
CORPLAN, MWSS
Chief Chemist, PQU, MWSS
Supervising Utility Services,
GCRD, MWSS

Team Leader, Sanitary
Engineering, Department of
Engineering, Japan Water Works
Association



MASAKI ITO

TOMOHIRO YONEDA

MITSUAKL FURUKAWA

NAOMASA QDA

—165—

Facllity/Rehabilitation

Planning- Sanitary Engineering,
Department of Sanitary
Engineering, The Institute of
Public Health, Ministry of Health
& Welfare

Operation Control Planning-
Sanitary Englineering, Water
Supply Management Division,
Water Supply & Environmental
Sanitation Pepartment, Ministry
of Health & Welfare

Project Planning, Staff, Second
Development Study Division,
Secial Development Study
Department, JICA

Sanitary Engineering, JICa






4, HEREU X b

| —167—






AAKIEHE
M.D.,Koji OKAMOTG (First Secretery)

JICA7Z7 2 VY BHT:
Mr. Kikuo TAKFUCHI (Deputy Resident Representative)
Hr.Kenji MATUMOTO(Assistant Resident Representative)

J 1 CAIREEMS
Mr.Naomasa ODA(MNSS/Sanitary & Cnviromental Engineer)

HWSS
Mr. Luis V.Z. SISON(Administrator)
Hr.Godofredo A.VERINO(Deputy Administrator for Engineering)
Hr.Rotando E.ROCA(Hs.Eng'g. Chief,Planneng Division)

ADB
Mr.Javier GOMEZ (Manager,Water Supply Division)

OECF
Mr. #iroshi TANAKA(Senior Representative)

—169-~






5. INEEHUR P

—=171—






INERBR Y 2 B

10

11
12

13

4

15
16

17

18

19

20

MWSS ¥V v76 (7 v ) ssE
Water Supply and Séwerage Deﬁrelopmcnt Program of the MWSS (1984~2010)
—M WSS R LT KB RE
Climatological Normals (¥
~>1951~1985D v = 5 DK E
JICAHIER /N KsiMario B. Mallariin 60 A €
—RAcBY 2 EE BOKEICRET3)
La Mesa? A, lpo# ADOHEKKIH, B8
—fl] & LD B ATk
MWSSEH?) Db
—>Hocio—Economic Condition (Including Future Forecast) in the Philippines.
MWSS Organizational Chart
MWSSIZ B 258 « SROMBIER
MWSSOHEE UMWSSDIT> T3 71 Y 2 7 b OIESHEE
Presidential Decree Nod24 (GRIFMHS)
— kDB BIF B 4k & B < oW T
Philippines water code (7 1 1 & 27Ki#i)
Republic Act Nob234
~>MWSSOARIC B 5 Ik
MWSS Water Tariff Schedule
~>MWSSDkER & & _
Number of Families, Average Annal Income and Average Annal Expenditures
in the Philippines, by Region, 1985 and 1988 '
Andit of MWSS—-0Owned Vehicles
Manila Water Supply Il Project Summary Engineering Report
— (F » 5 HVERD
Constmer Price Indéx
— (ERNN AL BED
MWSS Expansion Programs
= (iF > TOHVERD)
% RN D OB L)~ IO FINERY]
—Table GNP, AD%
% GRS DF L) ~FOAEMNEAH
—~Table BRI, Hif LAV

~173—
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<HEHm>

1) "Metropolitan ¥aterworks and Sewrage System ; Report on Optimizing the
Operaion of Balara and La Mesa Water Filtration Plants™ ; World Bank (REE)
1988tH

2 ) "Revised Effluent Regulations of 1980 ; Revising and Amending the Effluent
Regulations of 1982 ; Department of Environmental and Natural Resorces,
19%0

3 ) "Report of Accomplishment for CY 1989 and ¥ork Plan for 1930 of the Central
Laboratory Division™ ; Central Laboratory Division (M¥$S), 19490

4 ) "Facts and Figures of Existing ¥ater Supply, Sewrage and Sanitation
Facilities and Other Civil Works Structures” ; Planning Division{M¥SS}, 1990

5) "National Standards fer Drinking Wate; 1978" ; Ministry of Health, 1978

6 ) "Operation and Maintenance on Water Supply Treatment™; MWSS, 1990

<HEE. F-—sH>

7 ) "Statement of ¥ater Production” (MBIBEZAHLRBRBRL I LHML D) | MFSS,
1999

8) "Plantilla of Personnel; Balara Treatment Plant™; MWSS

90) THMK- HBRORKE] (FHBEHORMIcK 3 EHE) ; WSS

10) “Requisition Order” (HEMORAZRIIE) ; W¥SS

11) "How M¥SS Purify Its Water" (%ﬁﬁ%ﬁlﬂmﬁf’ézmﬁ”é@%) : MESS

12) “Physieal and Chemical Analysis of Balarz Raw, Treated, Influent, Filtered
and Finished Water” (HML¥HRBHAB oW FMEAMNICE LD D) ; MHSS,
1986, 1987, 1989,1990 (R H »)

19) PKERBORRIL) CHNBEROHMCHT 5E%)  Wss

14) [Balara’®/KIBPYKEMEE R ; Water Sources and Treatment Depariment,
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21
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Pk BB ARSI MAH] ; Central Laboratory Division, Field Survey and
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“"HMonthly Return of Hydrometeorological Observation and Monthly Report of
Rain Observers”™; Planning & Programming Department, MWSS, 1990/12

"Angat Operation Rule Curve™ (Angat# AEAIEFE) :National Power Corporation
(FHRTEHTEPERRERELOHTSH 3)
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"List of Available Instruction Manuals for Instrumentation & Chemical Equip-
ment (Balara Treatment Plant)”™; MWSS
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WHSS. 1890/1/1-15

"Monthly Average Daily Water Produetion, Elevation, Rainfall and Evaporation
Data for the Calendar Year 19907 ; MWSS, 1890

"Development Master Plan (Water Source)”: MW¥SS, 1989/7/3

"Water Quality: Physical, Chemical and Radiological Requirements” (EHEH)
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30)

rﬂlrﬁiﬂirﬁﬁiﬁi‘%ilﬂ{%&%%?ﬁi’sﬁ%ﬁ@ﬂiﬁi&%&%ﬁ%% [~=csHMBEAEA] |
 EARELEFEER (JICWELS) , 1990/3
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